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INTRODUCTION TO NEW AND ENLARGED EDITION,

Sir John Bennet Lawecs kindly consented to write a Chapter
for the new edition of this work. The Deacon, the Doctor, the
8quire, Charlie and myself all felt flattered and somewhat
bashful at tinding ourselves in such distinguished company. I
nead not say that this new Chapter from the pen of the most
eminent English agricultural investigator is worthy of a very
careful study. I have read it again and agnin, and each
time with great and 1enewed interest. I could wish there was
more of it. But to the intelligent and well-informed reader
this Chapter will be valued not merely for what it contains, but
for what it omits. A man who knew less would write more,
Sir John goes straight to the mark, and we have here his
mature views on one of the most important questions in
agricultural science and practice.

Sir John describes a tract of poor land, and tells us that the
cheapest method of improving and enriching it is, to keep a
large breeding flock of sheep, and feed them American cotton-
seed cake, We are pleased to find that this is in accordance
with the general teaching of our ¢ Talks,” as given in this book
several years ago.

‘When this work was first published, some of my friends
expressed surprise that I did not recommend the more ¢ xtended
use of artificial manures. One thing is certain, since that time
the use of superphosphate has been greatly on the increase.
And it seems clear that its use must be profitable. Where I
live, in Western New York, it is sown quite generally on winter
wheat, and also on barley and oats in the spring. On corn and
potatoes, its use is not 5o common. Whether this is because
its application to these crops is not so easy, or because it does
not produce so marked an increase in the yield per acre, I am
unable to say.

Our winter wheat is sown here the first, second, or (rarely)
the third week in September. We sow from onc and a half to
two and a quarter bushels per acre. It is almost invariably
sown with a drill. The drill has a fertilizer attachment that
distributes the superphosphate at the same time the wheat is

(vin)



VIIL TALKS ON MANURES,

sown. The superphosphate is not mixed with the wheat, but
it drops into the same tubes with the wheat, and is sown with
it in the same drill mark. In this way, the superphospkate is
deposited where the roots of the young plants can immediately
find it. For barley and oats the same method is adopted.

It will be seen that the cost of sowing superphocphate on
these crops is merely nominal. But for corn and potatoes,
when planted in hills, the superphosphate must be dropped in.
the hill by hand, and, as we are almost always hurried at that
season of the year, we are impatient at anything which will
delay planting even for a day. The boys want to go fishing !

This is, undoubtedly, one reason why superphosphate is not
used so generally with us for corn as for wheat, barley, and
oats. Another reason may be, that one hundred pounds of corn
will not sell for anything like as much as one hundred pounds
of wheat, barley, and oats.

‘We are now buying a very good superphosphate, made from
Carolina rock phosphate, for about one and a half cents per
pound. We usually drill in about two hundred pounds per acre
at acostof three dollars. Now, if this gives us an increase of five
bushels of wheat per acre, worth six dollars, we think it pays.
It often does far better than this. Last year the wheat crop
of Western New York was the best in a third of a century,
which is as far hack as I have had anything to do with farming
here. Fiom all I can learn, it is doubtful if the wheat crop of
Western New York has ever averaged a larger yield per acre
since the land was first cultivated after the removal of the
original forest. Something of this is due to better methods of
cultivation and tillage, and something, doubtiess, to the
general use of superphosphate, but much more to the favor-
able season.

The present vear our wheat crop turned out exceedingly poor.
Hundreds of acres of wheat were plowed up, and the land re-
sown, and hundreds more would have been plowed up had it
not been for the fact that the land was seeded with timothy
grasc at the time of sowing the wheat, and with clover in the
spring. We do not like to lose our grass and clover.

Dry weather in the autumn was the real cause of the poor
yield of wheat this year. True, we had a very trying winter,
and a still more trying spring, followed by dry, cold weather.
The season was very backward. We wei2 not able to sow any-
thing in the fields before the first of May, and our wheat
ought to have been ready to harvest in July. On the first
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of May, many of our wheat-fields, especnally on clay land,
looked as bare as a naked fallow.

There was here and there, a good field of wheat. Asarule, it
was on naturally moist land,or after a good summer-fallow,sown
early. I know of but one exception. A neighboring nursery
firm had a very promising field of wheat, which was sown latc,
But their land is rich and unusually well worked. 1t is, in fact,
in the very highest condition, and, though sown late, the young
plants wore enabled to make a good strong growth in the
autumn.

In such a dry season, the great point is, to get the seed to
germinate, and to furnish sufficient moisture and food to enable
the young plants to make a strong, vigorous growth of roots in
the autumn. I do not say that two hundred pounds of super-
phosphate per acre, drilled in with the seed, will always accom-
plish this object. But it is undoubtedly a great help. It does
not furnish the nitrogen which the wheat requires, but if it wiil
stimulate the production of roots in the early autumn, the
plants will be much more likely to find a sufficient supply of
nitrogen in the soil than plants with fewer and smaller roots.

In a season like the past, therefore, an application of two
hundred pounds of superphosphate per acre, costing three dol-
lars, instead of giving an increase of five or six bushels per
acre, may give us an increase of fifteen or twenty bushels per
acre. That is to say, owing to the dry weather in the autumn,
followed by severe weather in the winter, the weak plants on
the unmanured land may either be killed out altogether, or
injured to such an extent that the crop is hardly worth har-
vesting, while the wheat where the phosphate was sown may
give us almost an average crop.

Sir John B. Lawes has somewhere compared the owner of
land to the owner of acoal mine. The owner cf the coal digs
it and gets 1t to market in the best way he can. The farmer’s
coal mine consists of plant food, and the object of the farmer
is to get this food into such plants, or such parts of plants, as
his customers require. It is hardly worth while for the owner
of the coal mine to trouble his head about the exhaustion of
the supply of coal. His true plan is to dig it as econcmi-
cally as he can, and get it into market. There is a good deal
of coal in the world, and there is a good deal of plant food in
the earth. Aslong as the plant food lies dormant in the soil,
it is of no value toman. The object of the farmer is to con-
vert it into products which man and animals require.
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Mining for coal is a very simple matter, but how best to get
the greatest quantity of plant food out of the soil, with the least
waste and the greatest profit, is 8 much more complex and
difficult task. Plant food consists of a dozen or more different
substances. We have talked about them in the pages of this
book, and all I wish to say here is that some of them are much
more abundant, and more readily obtained, than others. The
three substances most difficult to get at are: nitric acid, phos-
phoric acid and potash. All these substances are in the soil,
but some soils contain much mere than others, and their rela-
tive proportion varies considerably. The substance which is of
the greatest importance, is nitric acid. As a rule, the fertility
of asoil is in proportion to the amount of nitric acid which
becomes available for the use of plants during the growing
season. Many of our soils contain largo quantities of nitrogen,
united with carbon, but the plants do not take it up in this
form. It has to be converted into nitric acid. Nitric acid con-
sists of seven pounds of nitrogen and twenty pounds of
oxygen. It is produced by the combustion of nitrogen. Since
these ““Talks” were published, several important facts have been
discovered in regard to how plants take up nitrogen, and es-
pecially in regard to how organic nitrogen is converted into
nitric acid. It is brought about through the action of a minute
fungoid plant. Thers are several things necessary for the
growth of this plant. We must have some nitrogenous sub-
stance, a moderate degree of heat, say from seventy to one
hundred and twenty degrees, a moderate amount of moisture,
and plenty of oxygen. Shade is also favorable. If too hot or
too cold, or too wet or too dry, the growth of the plant is
checked, and the formation of nitric acid suspended. The
presence of lime, or of some alkali, is al!so necessary for the
growth of this fungus and the production of nitric acid. The
nitric acid unites with the lime, and forms nitrate of lime, or
with soda to form nitrata of soda, os with potash to form
nitrate of potash, or salt-petre. A water-logg::d soil, by exclud-
ing the oxygen, destroys this plant, hence one of the advan-
tages of underdraining. I have said that shade is favorable to
the growth of this fungus, and this fact explains and confirms
the common idea that shade is manure.

The great object of agriculture is to convert the nitrogen of
our soils, or of green crops plowed under, or of manure, into
nitric acid, and then to convert this nitric acid into profitable
products with as little loss as possible. Nitrogen, or rather
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nitric acid, is the most costly ingredient in plant food, and un-
fortunately it is very easily washed out of the soil and lost.
Perhaps it is absolutely impossible to entirely prevent all loss
from leaching; but it i3 certainly well worth our while to under-
stand the subject, and to know exactly what we are doing. In
a new country, where land is cheap, it may be more profitable
to raise as large crops as possible without any regard to the
loss of nitric acid. But this condition of things does not las:
long, and it very soon becomes desirable to adopt less wasteful
processes.

In Lawes and Gilbert’s experiments, ther: is a great loss of
nitric acid from drainage. In no case has as much nitrogen
been obtained in the increased crop as was applied in the ma-
nure. There is always aloss and probably always will be. But
we should do all we can to make the o33 as small as possible,
consistent with the production of profitable crops.

There are many ways of lessening this loss of nitrie acid. Our
farmers sow superphosphate with their wheat in ths sutumn,
and this stimulates, we think, the growth of roots, which
ramify in all directions through the soil. This increased
growth of root brings the plant in contact with a
larger fecding surface, and enables it to take up more nitric
acid from its solution in the soil. 8-1ch is also the case during
the winter and early spring, when a good deal of water per-
meates through the soil. The application of superphosphate,
unquostionably in many cases, prevents much loss of nitric acid.
It dozs this by giving us a much greater growth of wheat.

I was at Rothamsted in 1879, and witnessed the injurious
effect of an excessive rainfall, in washing out of the soil
nitrate of soda and salts of ammonia, which were sowa with
the wheat in the autumn. It was an exceedingly wet season,
and the loss of mitrates on all the different plots was very great.
But where the nitrates or salts of ammonia were sown in the
spring, while the crops were growing, the loss was not nearly
80 great as when sown in the autumn.

The sight of that wheat field impressed me, as nothing else
could, with the importance of guarding against the loss of
available nitrogen from leaching, and it has changed my prac-
tice in two or three important respects. I realize, as never be-
fore, the importance of applying manure to crops, rather than
to the land. I mean by this, that the object of applying ma-~
nure is, not simply to make land rich, but to make crops grow.
Manure is a costly and valuable article, and we want to convert
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it into plants, with as little delay as possible, which will, di-
rectly or indirectly, bring in some money.

Our climate is very different from that of England. As a
rule, we seldom have enough rain, from the time corn is planted
until it is harvested, to more than saturate the ground on our
upland soils. This year is an exception. On Sunday night,
May 20, 1883, we had a northeast storm which continued three
days. During these three days, from three to five inches of
rain fell, and for the first time in many years, at this season, my
underdrains discharged water to their full capacity. Had
nitrate of soda been sown on bare land previous to this rain,
much of it would, doubtless. have been lost by leaching. This,
however, is an exceptional case. My underdrains usually do
not commeuce to discnarge water before the 1irst of December,
or continue later than the first of May. To guard against loss
of nitrogsii by leaching, therefore, we should aim to keep rich
land occupied by some crop, during the winter and early
spring, and the earlier the crop is sown in the autumn or late
summer, the bettor, so that the roots will the more completely
fill the ground and take up all the available nitrogen within
their reach. I havo said that this idea had modified my own
practice. I grow a considerable quantity of garden vegetables,
principally for sead. It is necessary to make the land very
rich. The plan I have adopted to guard against the loss of
nitrogen is this: As soon as the land is cleared of any crop,
after it is too late to sow turnips, I sow it with rye at the rate
of one and a half to two bushels per acre. On this rich land,
especially on the moist low land, the rye makes a great
growth during our warm autumn weather. The rye checks
the growth of weeds, and furnishes a considerable amount of
succulent food for sheep, during the autumn or in the spring.
If not needed for food, it can be turned under in the spring for
manure. It unquestionably prevents the loss of considerable
nitric acid from leaching during the winter and early spring.

Buckwheat, or millet, is sometimes sown on such land for
plowing under as manure, but as these crops are killed out by
the winter, they cannot prevent the loss of nitric acid during
the winter and spring months. It is only on unusually rich
land that such precautions are particularly necessary. It has
been thought that these experiments of Lawes and Gilbert
afford a strong argument against the use of summer-fallows.
I do not think so. A summer-fallow, in this country, is usu-
ally a piece of land which has been seeded down one, two, and
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sometimes three years, with red clover. The land is plowed in
May or June, and occasionally in July, and is afterwards sown
to winter wheat in September. The treatment of the summer-
fallow varies in different localities and on different farms.

Sometimes the land is only plowed once. The clover, or sod,
is plowed under deep and well, and the after-treatment con-
sists in keeping the surface soil free from weeds, by the fre-
quent use of the harrow, roller, cultivator or gang-plow. In
other cases, especially on heavy clay land, the first plowing is
done early in the spring, and when the sod is sufficiently
rotted, the land is cross-plowed, and afterwards made tine and
mellow by the use of the roller, harrow, and cultivator. Just
before sowing the wheat, many good, old-fashioned farmers,
plow the land again. But in this section, a summer-fallow,
plowed two or three times during the summer, is becoming
more and more rare every year.

Those farmers who summer-fallow at all, as arule, plow their
land but once, and content themselves with mere surface culti-
vation afterwards. It is undoubtedly true, also, that summer
fallows of all kinds are by no means as common as formerly.
This fact may be considered an argument against the use of
summer-fallowing; but it is not conclusive in my mind. Patient
waiting is not a characteristic of the age. We are inclined to
take risks. We prefer to sow our land to oats, or barley, and
run the chance of getting a good wheat crop after it, rather
than to spend several months in cleaning and mellowing the
land, simply to grow one crop of wheat.

It has always seemed to me entirely unnecessary to urge
farmers not to summer-fallow. We all naturally prefer to see
the land occupied by a good paying crop, rather than to spend
time, money, and labor, in preparing it to produce acrop twelve
or fifteen months afterwards. Yet some of the agricultural edi-
tors and many of the agricultural writers, seem to take delight
in deriding the old-fashioned summer-fallow. The fact that
Lawes and Gilbert in England find that, when land contains
considerable nitric acid, the water which percolates through
the soil to the underdrains beneath, contains more nitrate of
lime when the land is not occupied by a crop, than when the
rootsof growing plants fill the soil, is deemed positive proof
that summer-fallowing is a wasteful practice.

If we summer-fallowed for a spring crop, as I have some-
times done, it is quite probable that there would be a loss of
nitrogen. But, as I have said before, it is very seldom that any
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water passes through the soil from the time we commence % ;
summer-fallow until the wheat is sown in the autumn, or for
many weeks afterwards. The nitrogen, which is converted
into nitric acid by the agency of a good summer-fallow, is no
more liable to be washed out of the soil after the field is sowun
to wheat in the autumn, than if we applied the nitrogen in the
foerm of some readily available manure.

I still believe in summer fallows. If I had my life to live
over again, I would certainly summer-fallow more than I have
done. Ihave been an agricultural writer for one-third of a
century, and have persistently advocated the more extended
use of the summer-fallow. I have nothing to take back, unless
it is what I have said in reference to ¢ fall-fallowing.” Possibly
this practice may result in loss, though I do not think so.

A good summer-fallow, on rather heavy clay land, if the con-
ditions are otherwise favorable, is pretty sure to give us a good
crop of wheat, and a good crop of clover and grass afterwards.
Of course, a farmer who has nice, clean sandy soil, will not
think of summer-fallowing it. Such soils are easily worked,
and it is not a diffcult matter to keep them clean without
summer-fallowing. Such soils, however, seldom contain a
large store of unavailable plant food, and instead of summer-
fallowing, we had better manure. On such soils artificial ma-
nures are often very profitable, though barn-yard manure, or
the droppings of animals feeding on the land, should be the
prime basis of all attempts to maintain, or increase, the pro-
ductiveness of such soils.

Since this book was first published, I do not know of any new
facts in regard to the important question of, how best to
manage and apply our barn-yard manure, so as to make it more
immediately active and available. It is unquestionably true,
that the same amount of nitrogen in barn-yard manure, will
not produce so great an effect as its theoretical value would in-
dicate. There can be no doubt, however, that the better we
feed our animals, and the more carefully we save the liquids
the more valuable and active will be the inanure.

The conversion of the inert nitrogen of manures and soils,
into nitric acid, as already statcd, is now known to be produced
by a minute fungus. I hope it will be found that we can intro-
duce this bacterium into our manure piles, in such a way as to
greatly aid the conversion of inert nitrogen into nitrates.

Experiments have been made, and are still continued, at
‘Vioburn, under the auspices of the Royal Agricultural Society
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of England, to ascertain, among other things, whether manure
from sheep receiving an allowance of cotton-seed cake is any
richer than that from sheep, otherwise fed alike, but having,
instead of cotton-seed cake, the same amount of corn meal. We
know that such manure contains more nitrogen, and other
plant food, than that fromn the corn meal. But the experiments
so far, though they have been continued for several years, do
not show any striking superiority of the manure from cotton-
seed cake over that from corn meal. I saw the wheat on these
differently manured plots in 1879. Dr. Veelcker and Dr. Gil-
bert, told me that, one of two plots was dressed with the cot-
ton-seed manure, and the other with the corn meal manure,
and they wanted me to say which was the most promising
crop. I believe the one I said was the better, was the cotton-
seed plot. But the difference was very slight. The truth is
that such experiments must be continued for many years before
they will prove anytuing. As I said before, we know that the
manure from the cotton-sced cake is richer in nitrogen than
that from the corn meal ; but we also know that this nitrogen
will not produce so great an effect, as a much smaller amount
of nitrogen in salts of ammonia, or nitrate of soda.

In going over these experiments, I was struck with the
heal:hy and vigorous appearance of one of the plots of wheat,
and asked how it was manured. Dr. Veelcker called out,
¢ clover, Mr. Harris, clover.” In England, as in America, it
requires very little observation and experience to convince any
one of the value of clover. After what I have said, and what
the Deacon, the Doctor, Charley and the Squire have said, in
the pages of this book, I hope no one will think that I do not
appreciate the great value of red clover as a means of enrich-
ing our land. Dr. Veelcker evidently thought I was skeptical
on this point. I am not. I have great faith in the benefits to
be derived from the growth of clover. But I do not think it
originates fertility ; it does not get nitrogen from the atmos-
phere. Or at any rate, we have no evidence of it. The facts
are all the other way. We have discussed this question at
considerable length in the pages of this book, and it is
not necessary to say more on the subject. I would, however,
particularly urge farmers, especially those who are using phos-
phates freely, to grow as much clover as possible, and feed it
out on the farm, or plow it under for manure.

The question is frequently asked, whether the use of phos-
phates will ultimately impoverish our farms. It may, o: it may
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not. It depends on our general management. Theoretically,
the use of a manure furnishing only one element of plant food,
if it increases the growth of crops which are sold from the
farm, must have a tendency to impoverish the land of the other
clements of plant food. In other words, the use of superphos-
phate furnishing only, or principally, phosphoric acid, lime and
sulphuric acid, must have a tendency to impoverish the soil of
nitrogen and potash. Practically, however, it need do nothing
of the kind. If the land is well cultivated, and if our low,
rich, alluvial portions of the farm are drained, and if the hay,
grass, clover, straw and fodder crops are retained, the more
phosphates we use, the richer and more productive will the
farm become. And I think itis a fact, that the farmers who
use the most phosphates, are the very men who take the great-
est pains to drain their land, cudtivate it thoroughly, and make
the most manure. It follows, therefore, that the use of phos-
phates is a national benefit.

Some of our railroad managers take this view of the subject.
They carry superphosphate at a low rate, knowing that its use
will increase the freight the other way. In other words, they
bring a ton of superphosphate from the seaboard, knowing that
its use will give them many tons of freight of produce, from
the interior to the seaboard. It is not an uncommon thing for
two hundred pounds of superphosphate, to give an increase of
five tons of turnips per acre. Or, so to spek, the railroad that
brings one ton of superphosphate from the seaboard, might, as
the result of its use, have fifty tons of freight to carry back
again., This is perbaps an exceptionably favorable instance,
but it illustrates the principle. Years ago, before the abolition
of tolls on the English turnpike roads, carriages loaded with
lime, and all other substances intended for manure, were
allowed to go free. And our railroads will find it to their in-
torest to transport manures of all kinds, at a merely nominal
rate,

Many people will be surprised at the recommendation of Sir
John B. Lawes, not to waste time and money in cleaning poor
laad, before seeding it down to grass, He thinks that if the
land is made rich, the superior grasses overgrow the bad
grasses and weeds. I have no doubt he is right in this, though
the principle may be pushed to an extreme. Our climate, in
this country, is so favorable for killing weeds, that the plow
and the cultivator will probably be a more economical means
of making our land clean, than the liberal use of expensive
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manures, It depends, doubtless, on the land and on circum-
stances. It is well to know that manure on grass land, will so
increase the growth of the good grasses, as to smother the
weeds. Near my house was a piece of land that I wanted to
makeinto a lawn. I sowed it with grass seed, but the weeds
smothered it out. I plowed it, and hoed it, and re-seeded it,
‘but still the weeds grew. Mallows came up by the thousand,
with other weeds too numerous to mention. It was an eye-q
sore. We mowed the weeds, but almost despaired of cver
making a decent bit of grass land out of it. It so happened
that, one year, we placed the chicken coops on this miserable
weedy spot. The hens and, chickens were kept there for several
weeks. The feed and the droppings made it look more un-
sightly than ever, but the next spring, as if by magic, the
weeds were gone and the land was covered with dark green
luxuriant grass.

In regard to the use of potash as a manure, we have still
much to learn. It would seem that our grain crops will use
soda, if they cannot get potash. They much prefer the potash,
and will grow much more luxuriantly where, in the soil or ma-
nure, in addition to the other .eleme¢nts of plant food, potash is
abundant. But the increased growth caused by the potash, is
principally, if not entirely, straw, or leaves and stem. Nature
malkes a great effort to propagate the species. A plant of wheat
or barley, will produce seed if this is possible, even at the ex-
pense of the other parts of the plant. -

For grain crops, grown for seed, therefore, it would seem to
be entirely unprofitable to use potash as a manure. If the soil
containg the other elements of plant food, the addition of
potash may give us a much more luxuriant growth of leaves
and stem, but no more grain or seed. For hay, or grass or fod-
der crops, the case is very different, and potash may often be
used on these crops to great advantage.

I am inclined to think that considerable nitrate of soda will
yet be used in this country for manure. I donot suppose it will
pay as a rule, on wheat, corn and other standard grain crops.
But the gardener, seed grower, and nurseryman, will find out
how to use it with great profit. Our nurserymen say that they
cannot use artificial manures with any advantage. It is un-
doubtedly true that a dressing of superphosphate, sown on a
block ot nursery trees, will do little good. It never reaches the
roots of the plants. Superphosphate can not be washed down
deep into the soil. Nitrate of soda is readily carried down, as
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deep as the water sinks. For trees, therefore, it would seem
desirable to apply the superhosphate before they are planted,
and plow it under. And the same is true of potash; but
nitrate of soda would be better applied as a top-dressing every
year, early in the spring.

The most discouraging fact, in Lawes’ and Gilbert’s experi-
ments, is the great loss of nitrogen. It would seem that, on an
average, during the last forty years, about one-half the ni-
trogen is washed out of the soil, or otherwise lost. I can not
but hope and believe that, at any rate in this country, there is
no such loss in practical agriculture. In Lawes’' and Gilbert’s
experiments on wheat, this grain is grown year after year, on
the same land. Forty annual crops have been removed. No
clover is sown with the wheat, and great pains are taken to
keep the land clean. The crop is hoed while growing, and the
weeds are pulled out by hand. The best wheat season during
the forty years, was the year 1863. The poorest, that of 1879 ;
and it so happened, that after an absence of thirty years, I was
at Rothamsted during this poor year of 1879. The first thing
that struck me, in looking at the experimental wheat, was the
ragged appearance of the crop. My own wheat crop was being
cut the day Ilaft home, July 15. Several men and boys were
pulling weeds out of the experimental wheat, two weeks later.
Had the weeds been suffered to grow, Sir John Bennet Lawes
tells us, there would be less loss of nitrogen. The loss of ni-
trogen in 1863, was about twenty-four pounds per acre, and in
187) fifty pounds per acre—the amount of available nitrogen,
applied in each year, being eighty-seven pounds per acre, AsI
gaid before, the wheat in 1879 had to me a ragged look. It was
thin on the ground. There were not plants enough to take up
and evaporate the large amount of water which fell during the
wet season. Such a condition of things rarely occurs in this
country. We sow timothy with our winter wheat, in the
autumn, and red clover in the spring. After the wheat is
harvested, we frequently have a heavy growth of clover in the
autumn. In such circumstances I believe there would be com-
paratively little loss of nitrogen.

In the summer-fallow cxperiments, which have now been
continued for twenty-seven years, there has been a great loss of
nitrogen. The same remarks apply to this case. No one ever
advocates summer-fallowing land every other year, and sow-
ing nothing but wheat. When we summer-fallow a piece of
land for wheat, we sced it down with grass and clover.
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There is, as a rule, very little loss of nitrogen by drainage while
the wheat is growing on the ground. but after the wheat is cut,
the grass and clover are pretty sure to take up all the available
nitrogen within the range of their roots. This summer-fallow
experiment, instead of affording an argument against the use
of summer-fallowing, is an argument in its favor. The sum-
mer-fallow, by exposing the soil to the decomposing influences
of the atmosphere, converts more or less of the inert nitro-
genous organic matter into ammonia and nitric acid. This is
precisely what a farmer wants. It is just what the wheat crop
needs. But we must be very careful, when we render the ni-
trogen soluble, to have some plant ready to take it up, and not
let it be washed out of the soil during the winter and early
spring. : N

‘We have much poor land in the United States, and an im-
mense area of good land. The poor land will be used to grow
timber, or be improved by converting more or less of it, gradu-
ally, into pasture, and stocking it with sheep and cattle. The
main point is, to feed the sheep or cattle with some rich nitro~

‘genous food, such as cotton-seed cake, malt-sprouts, bran,
shorts, mill-feed, refuse beans, or bean-meal made from beans
injured by the weevil, or bug. In short, the owner of such
land must buy such food as will furnish the most nutriment
and make the richest manure at the least cost—taking both of
these objects into consideration. He will also buy more or less
artificial manures, to be used for the production of fodder
crops, such as corn, millet, Hungarian grass, etc. And, as soon
as a portion of the land can be made rich enough, he will grow
more or less mangel wurzels, sugar beets, turnips, and other
root crops. Superphosphate will be found admirably adapted for
this purpose, and two, three, or four hundred pounds of cheap
potash salts, per acre, can frequently be used on fodder crops,
in connection with two or three hundred pounds of superphos-
phate, with considerable profit. The whole subject is well
worthy of careful study. Never in the history of the world
has there been a grander opportunity for the application of
science to the improvement of agriculture than now.

On the richer lands, the aim of the farmer will be to convert
the plant food lying dormant in the soil into profitable crops.
The main point is good tillage. In many cases weeds now run
away with half our crops and all our profits. The weeds which
spring up after the grain crops are harvested, are not an un-
mixed evil. They retain the nitrogen and other plant food, and
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vhen turned under make manure fcr the succeeding crops.
But weeds among the growing crop are evil, and only an evil.
Thorough plowing is the remedy, accompanied by drainage
wheie needed.

We have an immense number of farms on which there are
both good and poor land. In such cases we must adopt a com-
bined system. We -aust grow large crops on the rich land cnd
use them, at least in part, to make manure for the poorer por-
tions of the farm. Drainage and good tillage will convert
much of our low, ~lluvial lands into a perfect mine of wealth.

"And much of .our high, rolling land consists of strong loam,
abounding in plant food. Such land requires little more than
thorough tillage, with perhaps two hundred pounds of super-
phosphate per acre, to enable it to produce good grain crops.

After all is said and done, farming is a business that requires
not merely science, but industry, cconomy, and common sense,
‘The real basis of success is faith, accompanied with good works.
I cannot illustrate this better than by alluding to one of my
neighbors, a strong, healthy, intelligent, observing and enter-
prising German, who commenced life as a farm laborer, and is
to-day wortih at least one hundred thousand dollars, that he
has made, not by the advance of suburban property, bat by
farming, pure and simple. He first rented a farm. and then
bought it, and in a few years he bought another farm adjoin-
ing the first one, and would to-day buy another if he found one
that suited him. He has faith in farming. Some people think
he “runs his land,” and, in fact, such is the case. He keeps
good teams, and good plows, and good harrows, and good
rollers, and good cultivators, and good grade Shorthorn cows.
He acts as though he believed, as Sir John B. Lawes says, that
“ the soil is a mine,” out of which he digs money He runs
his land for all it is worth. He raises wheat, barley, oats, corn,
potatoes, and hay, and when he can get a good price for his
timothy hay, he draws it ta market and sells it. Thorough til-
lage is the basis of his success. He is now using phosphates
for wheat, and will probably increase his herd of cows and
make more manure. He has great faith in manure, but acts
as though h> had still greater faith in good plowing, early
sowing, and thorough cultivation.



PREFACE TO FIRST EDITION.

The Pricters have got our “ Talks on Manures” in type; and
the publishers want a Preface.

The Deacon is busy hoeing his corn; the Doctor is gone to Rice
Laks, fishing; Cbarley is cultivating mangels; the Squire is hay-
ing, and I am here alone, with a pencil in hand and a sheet of
blank paper beforc me. I would far rather be at work. In fact,
I have only just come in from the field.

Now, what shall I say? It will do no good to apologize for the
deficiencies of the book. If the critics condescend to notice it at
all, nothing I can say will propitiate their favor, or moderate their
censurc. They arc an independent sct of fellows! I know them
well. I am an old editor mysel, and nothing would plcesz me
better than to sit down and write a slashing criticism of tiese
“Talks on Manures.”

But I am denied that pleasure. The critics have the floor.

Al I will say here, is, that the book is what it pretends to be.
Some people seem to think that the *“ Deacon” is a fictitious char-
acter. Nothing of the kind. He is one of the oldest farmers in
town, and lives on the farm next to me. I have the very highest
respect for him. I have tried to report him fully and correctly.
Of my own share in the conversations I will say little, and of the
Doctor’s nothing. My own views are honestly given. I hold my-
self responsible for them. I may contradict in one chapter what I
have asserted in another. And so, probably, has the Deacon. I
do not know whether this is or is not the case. I know very well
that on many questions ‘‘much can be said on both sides "—and
very likely the Deacon is sometimes on the south side of the fence
and I on the north side; and in the next chapter you may find the
Deacon on the north side, and where would you have me go, ex-
cept to the south side? We cannot see both sides of the fence, if
both of us walk on the same side!

I fear some will be disappointed at not finding a particular sub-
ject discussed.

Ihave talkec about those things which occupy my own thoughts.

XXI1



XXII PREFACE TO FIRST EDITION.

There are some things not worth thinking about. There are others
beyond my reach.

1 have said nothing about manures for cotton or for the sugar-
cane—not because I fecl no interest in the matter, but because 1
have had no expericnce in the cultivation of these important crops.
I might have told what the crops contain, and could have given
minute directions for furnishing in manure the exuct quantity of
plant-food which the crops remove from tie soil. Buat I have no
faith in such a system of farming. Tae few cotton-planters I have
had the pleasure of seeing were men of education and rare ability.
I cannot undertake to offer them advice. But I presume they will
find that, if they desire to increase the growth of the cotton-plant,
in nine cascs out of ten they can do it, provided the soil is properly
worked, by supplying a manure containing available nitrogen,
phosphoric acid, and potash. But the proper proportion of these
ingredients of plant-food must be ascertained by experiment, and
not from a mere analysis of the cotton-plant.

I have much faith in artificial manures. They will do great
things for American agriculture—directly, and indirectly. Their
gencral use will lead to a higher system of farming—to better cul-
tivation, more root and fodder crops, improved stock, higher feed-
ing, and richer manure. But it has becn no part of my object to
unculy extol the virtucs of commercial manures. That may be left
to the manufacturers.

My sympathy is with the farmer, and especially with the farmer
of modcratc means, who finds that improved farming calls for
more and more capital. I would like to encourage such a man.
And so, in point of fact, wonld the Deacon, thouch he often talks
as though a man who tries to improve his farm will certainly come
to poverty. Such men as the Deacon are useful neighbors 1if their
doubts, and head-shakings, and shoulder-shruggings lead a young
and enthusiastic farmer to put more energy, industry. and economy
into his busincss. It is well to listen to the Deacon—to hear all his
obiections, and then to keep a sharp look-out for the dangers and
difficulties, and go-akead.
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OHAPTER L
FARMING AS A BUSINESS.

“ Farming is a poor business,” said the Deacon. “ Take the corn
crop. Thirty bushels per acre is a fair average, worth, at 75 cents
per bushel, $22.50. If we reckon that, for eack bushel of corn, we
get 100 1bs. of stalks, this would be a ton and a half per acre, worth
at $5 per ton $7.50.”

Total receipts per acre for COTD CrOP..co cesseesccsncnsas $30 00
Expenses.—Preparing the land for the crop.............. $5 00
Planting and seed.......ccoovveniiininieinennn 150
Cultivating, three times, twice in a row both
WAFB. . veneencncs sun ereescese sescescses 5 00
Hoeing twice....... e eeesereteesescnctennnan
Cutting up the corn...
Husking and drawing in the corn............ 4 00
Drawing in the stalks, ete..........ovenen.. 100
Shelling, and drawing to market.... ... veees 200 :
Total cost of the crop........... veseststsssssacesssassss = $28 00
Profit per acre........... heteeiiteeienieneans ceveanesens $7 00

¢ And from this,” said the Deacon, * we have to deduct interest
on land and taxes. I tell you, farming is a poor business.”

“Yes,” I replied, “ poor farming is a very poor business. But
good farming, if we have good prices, is as good a business as I
want, and withal as pleasant, A good farmer raises 75 bushels

)
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of corn per acre, instead of 80. He would get for his crop,

including stalks....... Cereeiinaeas Ceteeeeiieeiiseaas $5 00
Expenses.—Preparing land for the erop........ ereeennae
Planting and seed............ . .
Cultivating..oovveeiiieienieniiiecioncenns 500
HoeIng. . ovivveneniiorencarerencsnnsscenns 3 Co
Catting up the corn..ccvvveenieiiiacienanen. 150
Husking and drawing........ eeerneeiienies 10 00
Drawing in the stalks...c.ccveviiiiiennnnee 300
Shelling, etc........ tesenen ceseenecscecsesess 600
— 83500
Profit per acre.......... ceseen $40 00

Take another case, which actually occurred in this neighborhood.
The Judge is a good farmer, and particularly successful in raising
potatoes and selling them at 2 good price to hotels and private
families. He cultivates very thoroughly, plants in hills, and puts
a handful of ashes, plaster, and hen-manure, on the hill

In 1878, his crop of Peachblows was at the rate of 208 bushels
per acre. Of these, 200 bushels were sold at 60 cents per bushel.
There were 8 bushels of small potatoes, worth say 12} cents per
bushel, to feed out to stock.

Mr. 8Sloe, who lives on an adjoining farm, had three acres of
Peachblow potatoes the same year. The yield wus 100 bushels per
acre—of which 25 bushels were not large enough for market,he
got 50 cents per bushel for tae others.

The account of the two crops stands as follows:

Ezxperses Ter Acre: Mr.Sloe; Judge.
Plowlnv harrowing, rolling, marking, plant-
and COVEring..covvvueriannnenncnnns $800 8800
L1 50 &
Hoelng, cultivating, etc.......c.oeivinnin 7 00; 10 00
Digging........... R 10 00 10 00
30 00, 33 00
Receipts Per Acre:
ko] bushels, (55 RN 87 b0
25 (G 2 N 8 12
40 62
200 bushels (G4 120 00
8 (G 2 T 100
l‘)l 0J)
Proflt peracre...o.ocovuiieiiiennninnnnns 810 62 6’ '§83700

Since then, Mr. 8loc has been making and using more manure,
and the year before last (1875) his crop of potatoes averaged over
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200 bushels per acre, and on the sandy knolls, where more manure
waa applied, tae yield was at least 250 bushels per acre.

“ Nevertheless,” said the Deacon, “I do not believe in ¢ high
farming.’ It will not pay.”

“ Possibly not,” I replied. “It d:pends on circumstances; and
these we will talk about presently. High farming aims to get
larze crops every year. Good farming proluces equally large crops
per acre, but not so many of them. "Tuis is what I am trying to
do on my own farm. I am aiming to get 35 bushels of wheat per
acre, 80 bushels of shelled corn, 50 bushels of barley, 90 bushels of
oats, 300 bushels of polatoes, and 1,200 bushels of mangel-wurzel
per acre, on the average. I can see no way of paying high wages
except by raising large crops per acre. Baut if I get these large
crops it does. not necessarily follow that I am practising ¢ high
farming.’ ”

To illustrate: Suppose I should succeed in getting such crops
by adopting the following plan. I have a farm of nearly 800 acres,
one quarter of it being low, alluvial land, too wct for cultivation,
but when drained excellent for pasturing cows or for timothy
meadows, I drain this land, and after it is drained I dam up some
of the streams that flow into it or through it, and irrigate wherever
I can make the water flow. 8o muca for the low land.

The upland portion of the farm, coataining say 200 acres, ex-
clusive of fences, roads, buildings, garden, etc.,is a naturally fertile
loam, as good as the average wheat land of Western New York.
But it is, or was, badly “run down.” It had becn what people call
“ worked to death;” although, in point of fact, it had not been
half-worked. Bomo said it was “ wheated to death,” others that it
had been “oated to death,” others that it had been “ grassed to
death,” and one man said to me, * That field bas had sheep on it
until they have gnawed every particle of vegetable matter out of
the soil, and it will not now produce enough to pasture a flock of
geese.”  And he was not far from right—notwithsfanding the fact
that sheep are thought to be, and are, the best animals to enrich
land. But Jet me say, in passing, that I have since raised on that
same field 50 bushels of barley per acre, 83 bushels of Diehl wheat,
a great crop of clover, and last year, on a part of it, over 1,000
bushels of mangel-wurzel per acre.

But this is a digression. Le’ us carry out the illustration. What
does this upland portion of the farm need? It needs underdrain-
ing, thorough cultivation, and plenty of manure, If I hal plenty
of manure, I could adopt high farming. But where am I to get
plenty of manure for 200 acres of land? *Make it,” says the
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Dexcoa. Very good; but what shall I make it of ? % Make it out
of your straw and stalks and hay.” 8o I do, but all the straw and
stalks and hay raised on the farm when I bought it would not
make as much manure as “ high farming” requires for five acres
of land. And is this not true of half the farms il the United
States to day ? What then, shall we do?

The best thing to do, theoretically, is this: Any land that is pro-
ducing a fair crop of grass or clover, let it lic. Pasture it or mow
it for hay. If you have a field of clayey or stiff loamy land, break
it up in the fall, and summer-fallow it the next year, and sow it to
wheat and seed it down with clover. Let it lic two or three years
in clover. Thea break it up in July or August, “fall-fallow ” it,
anl-sow it with barley the next spring, and seed it down again
with ciover. .

Sandy or light land, that it will not pay to summer-fallow,
should have all the manure you can make, and be plowed and
plantzd with corn.. Cultivate thoroughly, and either seed it down
witb the corn in August, or sow it to barley or oats next spring,
and seed it down with clover. I say, theoretically this is the best
plan to adopt. But practically it may not be so, because it may be
absolutely necessary that we should raise something that we can
s211 at once, and get money to live upon or pay interest and taxes.
But the gentlemen who so strenuously advocate high farming, are
not perhaps often troubled with considerations of this kind. Mect-
ing them, therefore, on their own ground, I contend that in my
case “high farming” would not be as profitable as the plan hintcd
at above, .

The rich alluvial low land is to be pastured or mown ; the upland
to be broken up only when necessary, and when it is plowed to be
plowed well and worked thoroughly, and got back again into
clover as soon as possible. The hay and pasture from the low
land, and the clover and straw and stalks from the upland, would
enable us to keep a good many cows and sheep, with more or less
pigs, and there would be a big pile of manure in the yard every
spring. And when this is once obtained, you can get along much
more pleasantly and profitably.

“But,” I may be asked, “ when you have got this pile of manure
can not you adopt high farming ?” No. My manure pile would
contain say : 60 tons of clover-hay; 20 tons wheat-straw; 25 tons
oat, barley, and pea-straw; 40 tons meadow-hay; 20 tons cora-
stalts; 20 tons cora, oats, and other grain; 12) tons mangel-wurzel

and turnips,
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This wou'd give me about 500 tons of well-rotted manure. 1
should want 200 tons of this for the mangels and turnips, und the
800 tons I should want to top-dress 20 acres of grass land intended
for corn and potatoes the next year. My pilc of manure, there-
fore, is all used up on 25 to 30 acres of land. In other words, I use
the unsold produce of 10 acres to manure onme. Is this “high
farming ?” I think in my circamstances it is good farming, but it
is not high farming. It gives me large crops per acre, but I have
comparatively few acres in crops that are sold from the farm.

“ High farming,” if the term is to have any definite meaning dt
all, should only be used to express the idea of a farm so managed
that the scil is rich enough to produce maximum crops egery year.
If you adopt the system of rotation quite general in this section—
say, 1st year, corn on sod; 2d, barley or oats; 8d, wheat; 4th,
clover for hay and afterwards for seed; 5th, timothy and clover
for hay; and then the 6th year plowed up for cora again—it would
be necessary to make the land rich enough to produce say 100
bushels shelled corn, 50 bushels of barley, 40 bushels of wheat, 3
tons clover-hay, and 5 bushels of clover-sced, and 3 tons clover and
timothy-hay per acre. This would be moderate high farming. If
we introduced lucern, Italian rye-grass, corn-fodder, and mangel-
wurzel into the rotation, we should need still richer land to produce
a maximum growth of these crops. In other words, we should
need more manure.

The point I am endeavoring to get at, is this: Where you want
a farm to be self-supporting—where you depend solely on the pro-
duce of the farm to supply manure—it is a sheer impossibility to
adopt high farming on the whole of your land. I want to raisc just
as large crops per acre as the high farmers, but there is no way of
doing this, unless we go outside the farm for manure, without
raising a smaller area ot such crops as are sold from the farm.

I do not wish any one to suppose that I am opposed to high farm-
ing. There is occasionally a farm where it may be practiscd with
advantage, but it seems perfectly clear to my mind that as long 2s
there is such an unlimited supply of land, and such a limited sup-
ply of fertilizers, most of us will find it more profitable to develop
the latent stores of plant-food lying dormant in the soil ratner than
to buy manures, And it is cer:ain that you can not adopt high
farming without either buying manure directly, or buying food to
feed to animals that shall make manure on the farm.

And you must recollect that high farmng requires an increased
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supply of labor, and hired help is a luxury almost as costly as
aruucial fertilizers.

We have heard superficial thinkers object to agricultural papers
on the ground that they were urging farmers to improve their land
and produce larger crops, * while,” say they, “ we are producing so
much already that it will not sell for as much as it costs to produce
it.” My plan of improved agriculture does not necessarily imply
the production of any more wheat or of any more grain of any
kiad that we sell than we raise at present. I would simply raise
it on fewer acres, and thus lessen the expense for seed, cultivation,
harvesting, etc. I would raise 80 bushels of wheat per acre every
third year, instead of 10 bushels every year.

If we summer-fallowed and plowed under clover in order to pro-
duce the 80 bushels of wheat once in three years, instead of 10
bushels every year, no more produce of any kind would be raised.
But my plan does not contemplate such a result. On my own
farm I seldom summer-fallow, and never plow under clover. I
think I can cnrich the farm nearly as much by feeding the clover
to saimals and returning the manurc to the land. The animals do
not take out more than from five to tcn per cent of the more valu-
able elements of plant-food from the clover. And so my plan,
while it produces as much and no more grain to'scll, adds greatly
to the fertility of the land, and gives an increased production of
beef, mutton, wool, butter, cheese, and pork,

“But what is a man to do who is poor and has poor land ?” If
he has good health, is industrious, economical, and is possessed of
a fair share of good common scnse, he need have no doubt as to
being able to renovate his farm and improve his own fortune.

Faith in good farming is the first rcquisite. If this is weak, it
will be strengthened by exercise. If you have not faith, act as
though you had.

Work hard, but do not bea drudge. A few hours’ vigorous labor
will accomplish a great deal, and encourage you to continued effort.
Be prompt, systematic, cheerful, and enthusiastic. Go to bed early
and get up when you wake. But take sleep cnough. A man had
better be in bed than at the tavern or grocery. Let not friends,
even, kecp you up late ; *‘ manners is manners, but still your elth’s
your clth.”

“But what has this to do with good farming #” More than
chemistry and all the science of the schools, Agriculture is an art
and must be followed as such, Science will help—help enormously
—but it will never enable us to dispense with industry. Chemistry



FARMING AS A BUSINESS, 15

throws great light on the art of cooking, but a farmer’s wife will
roast a turkey. better than a Liebig.

When Mr. James O. Sheldon, of Geneva, N, Y., bought his farm,
his entire crop of hay the first year was 76 loads. He kept stock,
and bought more or less grain and bran, and in eleven years from
that time Lis farm produced 430 loads of hay, afforded pasture for
his large herd of Shorthorn cattle, and produced quite as much
grain as when he first took it. :

Except in the neighborhood of large cities, * high farming ” may
not pay, owing to the fact that we have so much land, But whether
this is so or not, there can be no doubt that the only profitable
system of farming is to raisc large crops on such land as we culti-
vate. High farming gives us large crops, and many of them. At
present, while we have so much land in proportion to population,
we must, perhaps, be content with large crops of grain, and few of
them. We must adopt the slower but less expensive means of
enriching our land from natural sources, rather than the quicker,
more artificial. and costly means adopted by many farmers in
Enzlanl, and by market gardeners, seed-growers, and nurserymen
in this country. Labor is so high that we can not afford to raisc a
small crop. If we sow but half the number of acres, and double
the yield, we should quadruple our profits. I have madc up my
mind to let the 1and lie in clover three years, insteal of two. This
will lessen the nuinber of acres under cultivation, and enable us to
bestow more care in plowing and cleaning it. And the laad will
be richer, and produce better crops. The atmosphere is capable
of supplying a certain quantity of ammonia to the soil in rains and
dews every year, and by giving the wheat crop a three years sup-
ply instead of two years, we gain so much. Plaster the clover,
top-dress it in the fall, if you have the manure, and stimulate its
growth in every way possible, and consume all tho clover on the

‘land, or in the barn-yard. Do not sell a single ton ; let not a weed
grow, and the land will certainly improve.

The first object should be to destroy weeds. T do notknow how
it is in other sections, but with us the majority of farms are com-
pletely overrun with weeds. They are eating out the lifc of the
land, and if something is not done to destroy them, even exorbitant-
ly high prices can not make farming profitable. A farmer yester-
day was contending that it did not pay to summer-fallow. He
has taken a run-down farm, and a year ago last spring he plowed
up ten acres of a field, and sowed it to barley and oats. The re-
mainder of ‘he field he summer-fallowed, plowing it four times,
and rolling and harrowing thoroughly after each plowing. After
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the barley and oats were off, he plowed the land once, harrowed it,
and sowed Med .terranean wheat. On the summer-fallow he
drilled in Diehl wheat. He has just threshed, and got 22 bushels
per acre of Mediterranean wheat after the spring crop, at one
plowing, and 26 bushels per acre of Diehl wheat on the summer-
fallow. This, he said, would not pay, as it cost him $20 per acre
to summer-fallow, and he lost the use of the land for one season,
Now this may be all true, and yet it is no argument against sum-
mer-fallowing, Wait a few years. Farming is slow work. Mr.
George Geddes remarked to me, when 1 told him I was trying to
renovate a run-down farm, “you will find it the work of ycur
life.” We ought not to expect a big crop on poor, run-down land,
simply by plowing it three or four times in as many months. Time
is required for the chemical changes to take place in the soil. But
watch the effect on the clover for the next two years, and when
the land is plowed again, sce if it is not in far bettcr condition than
the part not summer-fallowed. I should expect the clover on the
summer-fallow to be fully one-third better in quantity, and of bet-
ter quality than on the other part, and this extra quantity of clover
will make an extra quantity of ~ood manure,and thus we havc the
means of going on with the work of improving the farm.

“Yes,” said the Doctor, “ and there will also be more clover-
roots in the soil.”

“ But I can not afford to wait Tor clover, and summer-fallowing,”
writes an intellizent New York gentleman,a dear lover of good
stock, who has bought an exhausted New England farm, “1 must
have a portion of it producing good crops right off.” - Very well.
A farmer with plenty of money can do wonders in a short time.
Set a gang of ditchers to work, and put in underdrains where most
needed. Have teams and plows crough to do the work rapidly.
As soon as the land is drained and plowed, put on a heavy roller,
Then sow 500 Ibs. of Peruvinn guano per acre broadcast, or its
cquivalent in some other fertilizer. Follow with a Sharcs’ harrow.

"This will mellow the surface and cover the guano without dis-
turbing the sod. Foilow with a forty-toothed bharrow, and roll
again, if needed, working the lsnd until there is three or four
inches of fine, mellow surface soil. Then mark off the land in
rows as straight as an arrow, and plant corn. Cultivate thorcughly,
and kill every weed. TIf the ditchers can not get through until it
is too late to plant corn, drill in beans on the last drained part of
the field.

Another good crop to rais? on a stock farm is corn-fodder.
This can be drilled in from time to time as the land car he got
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ready. Put on half a ton of guano per acre and harrow in, and
then maric off the rows three feet apart, and drill in four LusLels
of corn per acre. Cultivate thoroughly, and expect a great crop.
By the last of July, the Ayrshire cows will take kindly to the suc-
culent corn-fodder, and with three or four quarts of meal a day,
it will enable each of them to make 10 lbs. of butter 8 week.

For the pigs, sow a few acres of peas. These will do well on
sod-land, sown early or late, or a part early and a part late, as
most convenient. Sow broadcast and barrow in, 500 lbs. of Pe-
ruvian guano per acre and 200 lbs. of gypsum. Drill in three
bushels of peas per acre, or sow broadcast, and cover them with a
Shares’ harrow. Commence to feed the crop green as soon as the .
pods are formed, d4nd continu: to fced out the crop, threshed or
unthreshed, until the middle of November. Up to this time the
bugs do comparatively little damage. The pigs will thrive won-
derfully on this crop, and make the richest and best of manure.

I have little faith in a0y attempt to raise root crops on land not
previously well prepared. But as it i8 necessary to have some
mangel-wurzel and Swede turnips for the Ayrshire cows and
long-wool sheep next winter and spring, select the cleanest and
richest land that can be found that was under cultivation last
season. If fall plowed, the chiances of success will be doubled.
Plow the land two or three times, and cultivate, harrow, and roll
until it is as mellow as a garden. Sow 400 1bs. of Peruvian guano
and 300 Ibs. of good superphosphate per acre broadcast, and har-
row them in. Ridge up the land into ridges 24 to 8 ft, apart, with
a double mould-board plow. Roll down the ridges with a light
roller, and drill in the seed. Sow the mangel-wurzel in May—the
earlier the better—and the Swedes as soon afterwards as the land
can be thoroughly prepared. Better delay until June rather than
sow on rough land.

The first point on such a farm will be to attend to the grass land.
This affords the most hopeful chance of getting good returns the
first year. But no time is to be lost. Sow 600 lbs. of Peruvian
guano per acre on all the grass land and on the clover, with 200
1bs. of gypsum in addition on the latter. If this is sown early
enough, so that the spring rains dissolve it and wash it into the
soil, great crops of grass may be expected.

“But will it pay ?” My friend in New York is a very energetic
and successful husiness man, and he has a real love for farming,
and I have no sort of doubt that, tuking the New York business
and the farm together, they will afford a very handsome profit.
Furthermore, I have no doubt that if, after he has drzined it, he
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would cover the whole farm with 500 lbs. of Peruvian guano per
acre, or its equivalent, it would pay him better than any other
agricultural operation he.is likely to engage in. By the time it
was on the land the cost would amount to about $20 per acre. If
he sells no more grass or hay from the farm than he would sell if
he did not use the guano, this $20 may very properly be added to
the permanent capital invested in the farm. And in this aspect of
the case, I have no hesitation in saying it will pay a high rate of
interest. His bill for labor will be as much in one case as in the
other; and if he uses the guano he will probably double his crops.
His grass lands will carry twenty cows instead of ten, and if he

. raises the corn-fodder and roots, he can probably keep thirty cows
better than he could otherwise keep a dozen; and, having to keep
o herdsman in either case, thz cost of labor will not be much in-
creased. *‘But you think it will not pay?” It will probably not
pay Aim. I do not think %’s business would pay me if I lived on
my farm, and went to New York only once or twicc a week. If
there is one business above all others that requires constant atien-
tion, it is farming—and especially stock-farming. But my friend
is right in saying that he cannot afford to wait to enrich his land
by clover and summer-fallowing. His land costs too much ; he
has a large barn and everything requisite to keep a large stock of
cattle and sheep. The interest on farm and buildings, and the
money expended in labor, would run on while the dormant matter
in the soil was slowly becoming available under the influence of
good tillage. The large barn must be filled at once, and the only
way to do this is to apply manure with an unsparing hand. If he
lived on the farm, I should have no doubt that, by adopting this
course, and by keeping improved stock, and feeding liberally, he
could make money. Perhaps he can find a man who will success-
fully manage the farm under his direction, but the probabilities
are that his present profit and pleasure will come from the grat-
ification of his early love for country life.
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CHAPTER II.
WHAT I8 MANURE?

“ What is the good of asking such a question as that ? ” said the
Deacon ; “ we all know what manure is.”

* Well, then,” I replied, “ tell us what it is ?”

« It is anything that will make crops grow belter and bigger,” re-
plied the Deacon.

“That is not g bad definition,” said I ; “ but let us see if it is a
true one. You have two rows of cabbage in the garden, and you
water one row, and the plants grow bigger and better. Is water
manure ? You cover a plant with a hand-glass, and it grows big-
ger and better. Is a hand-glass manure? You shelter a few
plants, and they grow bigger and better. Is shelter manure ?
You put some pure sand round a few plants, and they grow big-
ger and hetter. Is pure sand manure? I think we shall hare to
reject the Deacon’s definition.”

Let us hear what the Doctor has to say on the subject.

“ Manure,” replied the Doctor, * is the food of plants.”

“That is a betler definition,” said I; “ but this is really not
answering the question. You say manure is plant-food. Buu
what is plant-food ?”

“ Plant-food,” said the Doctor, “is composed of twelve ele-
ments, and, possibly, sometimes one or two more, which we need
not here talk about. Four of these elements are gases, oxygen,
hydrogen, carbon, and nitrogen. When a plant or animal is
burnt, these gases are driven off. The ashes which remain are
composed of potash, soda, lime, and magnesia; sulphuric acid,
phosphoric acid, chlorine, and silica. In other words, the ¢ food
of plants’ is composed of four organic, or gaseous elements, and
eight inorganic, or mineral elements, of which four have acid and
four alkaline properties.”

“Thank you, Doctor,” said the Deacon, “I am glad to knnw
what manure is. It is the food of plants, and the food of plants
is composed of four gases, four acid and four alkaline elements.
I seem to know all about it. All I have wanted to make my land
rich was plenty of manure, and now I shall know where to get
it—oxygen, hydrogen, carbon, and nitrogen; these four atmos-
pheric elements. Then potash, soda, magnesia, and lime. I
know what these four are. Then sulphur, phosphorous, silica
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(sand,) and chlorine (salt). I shall soon have rich land and big
cmps."

Charley, who has recently come home from college, where he
has been studying chemistry, looked at the Deacon, and was evi-
dently puzzled to understand him. Turning to the Doctor, Char-
ley asked modestly if what the Doctor had said in regard to the
composition of plant-food could not be said of the composition of
all our animals and plants.

* Certainly,” replied the Doctor, “all our agricultural plants
and all our animals, man included, are composed of these twelve
elements, oxygen, hydrogen, carbon, and nitrogen; phosphorus,
sulphur, silica, chlorine, potash, soda, magnesia, and lime.”

Charley said something about lime, potash, and soda, not being
“elements;” and something about silica and chlorine not being
found in animals.

“Yes,” said I, “ and be has left out iron, which is an important
constituent of all our farm crops and animals.” Neither the Doc-
tor nor the Deacon Leard our remarks. The Deacon, who loves
an argument, exclaimed: “I thought I knew all about it. Yoa
told us that manurc was the food of plants, and that the food of
plants was composcd of the above twelve elements; and now you
tell us that man and beast, fruit and flower, grain and grass, root,
stem, and branch, all are composed or made up of these same
dozen elements. If I ask you what bread is made of, you say it
is composed of the dozen elements aforesaid. If Iask what whcat-
straw is made of, you answer, the dozen. If I ask what a thistle is
made of, you say the dozen. There are a good many milk-weeds
in my strawberry patch,and T am glad to know that the milk-weed
and the strawberry are both ®omposed of the same dozen elements.
Manaure is the food of plants, and the food of plants is composed
of the above dozen elements, and every plant and animal that we
eat is also composed of these same dozen elements, and so I sup-
pose there i8 no difference between an onion and an omelet, or
between bread and milk, or between mangel-wurzel and manure.”

‘“The difference,” replied the Doctor, “is onc of proportion.
Mangels and manure are both composed of the same elements. In
fact, mangels make good manure, and good manure makes good
mangels.” i

The Deacon and the Doctor sat down to a game of backgam-
mon, and Charley and I continued the conversation more seriously.
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CHAPTER III.
SOMETHING ABOUT PLANT-FOOD.

¢ The Doctor is in the main correct,” said I; ‘‘ but he does not
fully answer the question, ¢ What is manure ?’ Tosay tnat manure
" is plant-food, does not cover the whole ground. All soils on which
plants grow, contain more or lcss plant-food. A plant can not
create an atom of potash. It can not get it from the atmospherc.
We find potash in the plant, and wc know that it got it from the
soil, and we are certain, thereforc, that the soil coatains potash.
And so0 of all the other mineral clements of plants. A -soil that
will produce a thistle, or a. pig-weed, contains plant-food. And so
the definition of the Doctor is defective, inasmuch as it makes no
distinction between soil and manurc. Both contain plant-food.”

“ What is your definition of manure?” asked Charley; “it
would seem as though we all knew what manurc was,. We have
got a great heap of it in the yard, and it is fermenting nicely.”

“ Yes,” I replied, “ we are making more manure on the farm this
winter than ever before. Two hundred pizs, 120 large sheep, 8
horses, 11 cows, and a hundred head of poultry make considerable
manure ; and it is a good deal of work to clean out the pens, pile the
manure, draw it to the field, and apply it to the crops. We ought
to know something about it ; but we might work among manure
all our lives, and not know what manure is. At any rate, we
might not. be able to define it accurately. I will, however, try my
band at a definition.

“Let us assume that we have a ficld that is free from stagnant
water at all seasons of the year; that the soil is clean, mellow,
and well worked seven inches deep, and ia good order for putting
in a crop. What the coming secason’ will bz we know not. It
may be what we call a hot, dry summer, or it may be cool and
moist, or it may be partly one and partly the other. The season’
is a great element of uncertainty in all our farming calculations;
but we know that we shall have a season of some kind. We have
the promise of sced-time and harvest, and we have ncver known
the promise to fail us. Crops, however, vary very much, accord-
ing to the season ; and it is necessary to bear this fact in mind.
Let us say that the sun and heat, and rain and dews, or what we
call ¢ the scason,’ is capable of producing 50 bushels of wheat per
acre, but that the soil I have described above, does not produce
over 20 bushels per acre. There is no mechanical defect in the
s2il. The seed is good, it is put in properly, and at the right time,
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and in the best manner. No weeds choke the wheat plants or rob
them of their food ; but that field does not producc as much wheat
by 80 bushels per acre as the season is capable of producing.
Why? The answer is evident. Because the wheat plants do not
find food enough in the sol. Now, anything that will furnish
this food, anything that will cause that field to produce what the
climate or season is capable of producing, is manure. A garlener
may increase his crops by artificial heat, or by an increased supply
of water, but this is not manure. The effcct is due to improved
climatic conditions. It has nothing to do with the question of
manurc. We often read in the agricultural papers about ‘ shads
as manure.” We might just as well talk about sunlight ss ‘ ma-
nure.”’ The effects observed should be-referred to modifications of
the climate or season; and so in regard to mulching. A good
mulch may often produce a larger increase of growth than an ap-
plication of manure. But mulch, proper, is not manure. It is
climate. It checks evaporation of moisture from the soil. We
might as well speak of rain as manure as to call a mulch manure.
In fact, an ordinary shower in summer is littlc more than a mulch.
It does not reach the roots of plants; and yet we see the effect
of the shower immediately in th2 iucreased vizor of the plants,
They are full of sap, and the drooping leaves look refreshed. We
say the rain has revived them, and so it has; but probably not a
particle of the rain has entered into the circulation of tae plant.
The rain checked evaporation, from the soil and from the leaves.
A cool night refreshes the plants, and fills the 1caves with sap, pre-
cisely in the same way. All these fertilizing cffects, however,
belong to climate. It is inaccurate to associatz either mulching,
sunshine, shade, heat, dews, or rain, with the question of manure,
though the effect may in certain circumstances be precisely tae
same.”

Charley evidently thought I was wandering from the point. “ You
think, then,” said he, “ manure is plant-food that the 8o:l necds?”’

“Yes,” said I, ‘““that is a very good d:finition—very gool,
indeed, though not absolutely accurate, because manure is manure.
whether a particular soil needs it or not.” TUnobserved by us, the
Deacon and the Doctor had been listeniny to our talk.—*“I would
like,” said the Deacon, “ to hear you give a better definition than
Charley has given.”—* Mnure,” said I, “is anything containing
an element or elements of plant-food, which, if the soil needed it,
would, if supplied in sufficient quantity, and ia an available coa-
dition, produce, according to soil, season, climate, and variety, a
maximum crop.”
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CHAPTER 1V,

NATURAL MANURE.

We often hear about “naturil” manur:. I do not like the
term, though I believe it originated with me. It is not accurate;
not definite enough.

“I do not know what you mean by natural manure,” said the
Deazoa, “ unless it is the droppings of animals.”—* To distinguish
tuem, I suppose,” said the Doctor, *“from artificial manures, such
as superphosphate, sulphate of ammonia, and nitrate of soda.”—
“No; that is not how I used the term. A few years ago, we
used to hear much in regard to the ‘exhaustion of soils.’ I
thouzht this phrasz conveyed a wrong ilca. When new land
produces large crops, and when, after a few years, the crops get
less and loss, we were told that the farmers were exhausting their
land. I said, no; the farmers are not cxhausting the sofl ; they
are merely exhausting the accumulated plant-food in the soil. In
other words, they are using up the natural manure.

“Take my own farm. Fifty years ago, it was covered with a
heavy growth of maple, bzech, black ‘walnut, oak, and other trees.
These trees had shel annual crops cf leaves for centuries. The
leaves rot on the grouad; the tre:s also, age after age. Theése
leaves and other organiz matter form what I have called natur 1
manure. When the land is cleared up and plowecd, this natursl
manure decays more rapidly than when the land lies undisturbe:l ;
precisely as a manure-pile will ferment and decay more rapidly if
turaed occasionally, and exposed to the air. The plowing and
cultivating renders this natural manure more readily available.
The leaves decompose, and furnish food for the growing crop.”

EXHAUSTION OF THE SOIL.

“You think, then,” said the Doctor, “ that when a piece of land
is cleared of the forest, harrowed, and sown to wheat; plowed
and planted to corn, and the process repeated again and again,
until the land no longer yields profitable crops, that it is the
¢natural manure, and not the soil, that is exhausted?”

“T think the a0/, at any rate, is not exhausted, and I can casily
conceive of a case where cven the natural manure is very far from
being all used up.”

“ Why, then,” asked the Deacon, *“is the land so poor t:at it
will scarcely support a sheep to the acre?”

]
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“Bimply because the natural manur: and otier plant-food
which the soil contains is not in an available condition. It lies
dead and inert. It is not soluble, and the roots of the plants can-
not get enough of it to enable them to thrive; and in addition to
this, you will find as a matter of fact that these poor ‘ exhausted’
farms are infested with weeds, which rob the growing crops of a
large part of the scanty supply of available plant-food.” \

““But these weeds,” s1id the Deacon, “ are not removed from
the farm. They rot on the land ; nothing is lost.”

“True,” said I, “ but they, nevertheless, rob the growing crops
of available plant-food. The annual supply of plant-food, instcad
of being used to grow useful plants, is used t> grow weeds.”

“I understind that,” said the Deacon, “ but if the weeds are
left on the land, and the useful plants are sold, the farmer who
keeps his land clean would exhaust his land faster than the carc-
less farmer who lets his-land lie until it is overrun with thistles,
briars, and pig-weed. You agricultural writers, who are con-
stantly urging us to farm better and grow larger crops, seem to
overlook this point. As you know, I do not take much stock in
chemical theories as applied to agriculture, but as you do, here is
a little extract I cut from an agricultural paper, that seems to
prove that the better you work your land, and the larger crops
you raise, the sooner you exhaust your land.”

The Deacon put on his spectacles, drew his chair nearer the
lamp on the table, and read the following:

“Ther: is, on an average, about one-fourth of a pound of potzsh
to every one hundred pounds of soil, and about one-cighth of a
pound of phosphoric acid, and one-sixteenth of a pound of sul-
phuric acid. If the potatoes and the tops are continually removed
from the soil, it will soon exhaust the potash. If the wheat anl
straw ar: removed, it will soon exhaust the phosphate of limc;
if corn and the stalks, it will soon exhaust the sulphuric zcid.
Unless there is a rotation, or the material the plant requires is
supplied from abroad, your crops will soon run out, though the
soil will cdntinue rich for other plants.”

“ That extract,” said I, “ carries one back twenty-five years.
We used to have article after article in this strain. We were told
that * always taking meal out of the tub soon comes to the bot-
tom,” and always taking potash and phosphoric acid from the soil
will soon exhaust the supply. But, practically, there is really little
danger of our exhausting the land. It docs not pay. The farm-
er's resources will be exhausted long befor: he can exhqust his
farm.”
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% Assuming,” said the Doctor, who is fond of an argument,
“that the above statement is true, let us loox at tae facts. An
acre of soil, 12 inches deep, would weigh about 1,600 tons; and if,
as the writer quoted by the Deacon states, the soil contains 4 ozs.
of potash in every 100 lbs. of soil, ‘it follows that an acre of soil,
13 inches deep, contains 8,000 1bs. of potash. Now, potatoes con-
tain about 20 per cent of dry matter, and tais dry matter con-
tains, say, 4 per cent of ash, half of which is potash. It follows,
therefore, that 250 bushels of potatoes contain about 60 lbs. of
potash, If we reckon that the tops contain 20 lbs. more, or 80
1bs. in all, it follows that the acre of soil coatains potash enough
to grow an annual crop of 250 bushels of potatoes per acre for one
hundred years.”

“I know farmers,” said Charley, ‘“ who do not gzt over 50
bushels of potatoes per acre, and in that case the .potash would
last five hundred years, as the weeds grown with the crop are left
on the land, and do not, according to the Deacon, exhaust the
soi ”

“@Good for you, Charley,” said the Doctor. “Now let us sce
about the phosphoric acid, of which the soil, according to the
above statement, contains only half as much o8 it contains of pot-
ash, or 4,000 lbs. per acre.

“ A crop of wheat of 30 bushels per acre,” continucd the Doc-
tor, “ contains in the grain about 26 1bs. of ash, and we will say
that half of this ash is phosphoric acid, or 13 Ibs. Allowing that
the straw, chaff, etc., contain 7 Ibs. more, we remove from the soil
in a crop of wheat of 80 bushels per acre, 20 1bs. of phosphoric
acid, and so, according to the above estimate, an acre of soil con-
tains phosphoric acid to produce annually a crop of wheat and
straw of 30 bushels per acre for two Zundred years.

“ The writer of the paragraph quoted by the Deacon,” continued
the Doctor, “ selected the crops anl clecmen‘s best suited to his
purpose, and yet, according to his own estimate, there is sufficient
potash and phosphoric acid in the first 12 inches of the soil to
enable us to raise unusually large crops until the next Centenni:l
in 1976.

“But let us take another view of the subject,” continued the
Doctor. “No intelligent farmer removes all the potatoes ard
tops, all the wheat, straw, and chaff, or all the corn and stalks from
his farm. According to Dr. Salisbury, a crop of cora of 76 bush-
els per acre removes from the soil 600 Ibs. of ash, but the graia
contains only 46 1bs. The other 554 lbs, is contained in the stalks,
etc., all of which are usually retained on the farm. It follows

2
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trom this, that when only the grain is sold off the farm, it takes
more than thirteen crops to remove as much mineral matter from
the soil as is contained in the whole of one crop. Again, the ash
of the grain contains less than 3 per cent of sulphuric acid, so
that the 46 lbs. of ash, in 75 bushels of corn, contains less than 1}
1bs. of sulphuric acid, and thus, if an acre of soil contains 2,000
1bs. of sulphuric acid, we have sufficient for an annual crop of 75
bushels per acre fer fifteen hundred years!

* As I said before,” continued the Doctor, * intelligent farmers
seldom sell their straw, and they frequently purchase and consume
on the farm nearly as much bran, shorts, etc., as is sent to market
with the grain they sell. In the ‘ Natural History of New York,
it is stated that an acre of wheat in Western New York, of 30
bushels per acre, including straw, chaff, etc., removes from the
soil 144 lbs. of mineral matter. Genesee wheat usually yields
about 80 per cent of flour. This flour contains only 0.7 per cent
of mineral matter, while fine middlings contain 4 per cent; coarse
middlings, 5} per cent; shorts, 8 per cent, and bran 8} per cent
of mineral matter or ash. It follows from this, that out of the 144
1bs. of mineral matter in the crop of wheat, less than 10 lbs. is
contained in the flour. The remaining 184 lbs. is found in the
straw, chaff, bran, shorts, etc., which a good farmer is almost sure
to feed out on his farm. But even if the farmer feeds out nonc of
his wheat-bran, but sells it all with his wheat, the 80 bushels of
wheat remove from the soil only 26 1bs. of mincral matter; 2nd it
would take more than five crops to remove as much mincral mat- -
ter as one crop of wheat and straw contains. Allowing that half
the ash of wheat is phosphoric acid, 30 bushels remove only 13
Ibs. from the soil, and if the soil contains 4,000 lbs., it will take
three hundred and geven crops, of 80 bushels each, to exhaust it.”

“That is to say,” said Charley, “if all the straw and chaff is rc-
tained on the farm, and is returned to the land without loss of
phosphoric acid.”

“ Yes,” said the Doctor, “and if all the bran and shorts, etc.,
were retained on the farm, it would take cight huadred crops to
exhaust the soil of phosphoric acid; and it is admitted that of all
the elements of plant-food, phosphoric acid is the one first to be
exhausted from the soil.”

1 have sold some timothy hay this winter, and propose to do so
whenever the price suits. But some of my neighbors, who do
not hesitate to sell their own hay, think I ought not to do so,
because I “ write for the papers’! It ought to satisfy them to
know that I bring back £0 cwt. of bran for every ton of hay I
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sell. My rule is to sell nothing but waeat, barley, beans, potatoes,
clover-seed, apples, wool, mutton, beef, pork, and butter. Every.
thing else is consumed on the farm—corn, peas, oats, mustard,
rape, mangels, clover, straw, stalks, etc. Let us make a rough
estimate of how much is sold and how much retained on a hun-
dred-acre farm, leaving out the potatoes, beans, and live-stock.

We have say:
Seld.

15 acres wheat, @ 40 bushels peracre...........occcevevennn.. 18 tons
5 ¢ Dvarley, @ 50 “ E IR 6 ¢
15 * cloverseed, 4 ¢ e e 1# ton.

Total sold...... G etemaeoesseiaesictatacenatsaeansasns 25% tons

Retained on the farm. -

15 acres corn, @ 80 bushels peracre............. ....ooelll 83t tons,
Corn stalks from do......coveeneuennnns ertieeeieseciaaaeaas 40 «
Sacres barley BlrawW...ovveveinniieieierieeresroioannnnanns 8 «
10 ¢ oats and peas, equal 80 bushels of oats...... ......... 12 «
Btraw from A0...ccvvneeeeieentarenroeieescaciocasonsananas 20 «
15 acres wheat-straw............ eeeeetee et trteieaieasenan 2 o«
15 ¢ clover-hay......ccviiiiniicenniiiiiiii i P
Clover-8ced BtrAW .. .. ..ovvuereeerecraceroncernasesacnseannse 100 «
15 acres pasture and meadow, equal 40 tons hay.............. 40 «
5 ¢ mustard, equal 10tons hay. ..........coiviiinnnnnnn 10 ¢
5 ¢ rape,equall0tonshay.......cevviviinininnninaannns 10 ¢
5 “ mangels, 25 tons per acre, equal to 8 tons dry........ 15 ¢
Leaves from A0......cvveee cocernsiresnsnseconnsonsessaanas 8 «

Total retained on the farm............ Ceteesesntsinnens 252} tons.

It would take a good many years to exhaust any ordinary soil
by such a course of cropping. Except, perhaps, the sandy knolls,
I think there is not an acre on my farm that would be exhausted
in ten thousand years, and as some portions of the low alluvial
soil will grow crops without manure, there will be an opporturity
to give the poor, sandy knolls more than their share of plant-food.
In this way, notwithstanding the fact that we sell produce and
bring nothing back, I believe the whole farm will gradually
increase in productiveness. The plant-food annually rendered
available from the decomposition and disintegration of the inert
organic and mineral matter in the soil, will be more than equal to
that exported from the farm. If the soil becomes deficient in any-
thing, it is likely that it will be in phosphates, and a little super-
phosphate or bone-dust might at any rate bz profitably used on
the rape, mustard, and turnips.

The point in good farming is to devclop from the latent storeg
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in the soil, and to accumulate cnough available plant-food for ihe
production of the largest possible yield of those crops which we
sell. In other words, we want enough available plant-food in the
80il to grow 40 bushels of wheat and 50 bushels of barley. I think
the farmer who raises 10 tons for every ton he sells, will soon
reach this point, and when once reached, it is a ecomparatively
easy matter to maintain this degree of fertility.

‘WHY OUR CROP8 ARE S0 POOR.

“If the soil is so rich in plant-food,” said the Deacon, “I again
ask, why are our crops so poor ?”

The Deacon said this very quietly. He did not seem to know
that he had asked one of the most important questions in the
whole range of agricultural science. It isa fact that a soil may
contain enough plant-food to produce a thousand large crops, and
yet the crops we obtain from it may be so poor as hardly to pay
the cost of cultivation. The plant-food is there, but the plants
cannot get at it. It is not in an available condition; it is not sol-
uble. A case is quoted by Prof. Johnson, where a soil was an-
alyzed, and found to contain to the depth of one foot 4,652 lbs. of
nitrogen per acre, but only 63 1bs. of this was in an available con-
dition. And this is equally truc of phosphoric acid, potash, and
other elements of plant-food. No matter how much plant-food
there may be in the soil, the only portion that is of any immediate
value is the small amount that is annually available for the growth
of crops.

HOW TO GET LARGER CROPS.

“T am tired of so much talk about plaut-food,” said the Deacon ;
“ what we want to know is how to make our land produce larger
crops of wheat, corn, oats, barley, potatoes, clover, and grass.”

This is precisely what I am trying to show. On my own farm,
the three leading objects are (1) to get the land drained, (2) to make
it clean and mellow, and (8) to get available nitrogen for the cereal
crops. a'ter the first two ohjects are accomplished, the measure
of productiveness will be determined by the amount of available
nitrogen in the soil. How to get available nitrogen, therefore, is
my chief and ultimate ohject in all the operations on the farm,
and it is here that science can help me. I know how to get nitro-
gen, but I want to get it in tho cheapest way, and then to be sure
that I do not waste it.

There is one fact fully cstiblished by repeated experiment and
general experience—that 80 1hs. of available nitrogen per acre,
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applied in manure, will almost invariably give us a greatly in-
creased -yield of grain crops. I should expe:t, on my farm, that
on land which, without manure, would give me 15 busheis of wheat
per acre, such a dressing of manure would give me, in a favorable
season, 85 or 40 bushels per acre, with a proportional increase of
straw ; and, in additioa to this, there would be cousiderable nitro-
gen- left for the following crop of clover. Is it not worth while
making an earnest effort to get this 80 lbs. of available nitrogen ¢

I have on my farm many acres of low, mucky land, bordering
on the creek, that probably contain severzl thousand pounds of
nitrogen per acre. So loag as the land is surcharged with watcr,
this nitrogen, and oth-r plant-food, lies dormant. But drain it,
and let in the air, and the oxygen decomposes the organic mafter,
and ammonia apd nitric acid arc produced. In other words, we
get available nitrogen and other plant-food, and the land hecomes
capabl= of producing large crops of corn and grass; and the crops
,obtained from this low, rich land, will make manure for tc poorer,
upland portions of the farm.

COAPTER V.
SWAMP-MUCK OR PEAT AS MANURE.

“It would pay you,” said the Deacon, “to draw out 200 or 800
loads of muck from the swamp every year, and compost it with
your manure.”

This may or may not be the case. It depends on the composi-
tion of the muck, and how much labor it takcs to handle it.

“ What you should do,” said the Doctor, “is to commence ct
the creek, and straighten it. Take a gang of men, and be with
them with yourself, or get a good foreman to dire:t operations.
Commence at a, and straighten the creek to b, and from 0 to ¢ (see
map on next pag-). Throw all the rich, black muck in a hcap by
itself, separate from the sand. You, or your foreman, must be
there, or you will not get this done. A good ditcher will throw out
a great mass of this loose muck and sand in a day; and you want
him to dig, not think. You must do the thinking, and tcll him
which is muck, and which is only sand and dirt. When thrown
up, this muck, ia our dry, hot climate, will, in the course of a few
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months, part with a large amount of water, and it can then be drawn
to the barns and stables, and uszd for bedding, or for composting
with manure. Or if you do not want to draw it to the barn, get
some refuse lime from tie lime-kiln, and mix it with the muck
after it has been thrown up a few weeks, and is partially dry.
Turn over the heap, and put a few bushels of lime to every cord
of the muck, mixing the lime and muck together, leaving the hec.p
in a compact form, and in good shape, to shed the rain.

“ When you have straightened, and cleaned out, and deepene.l
the creek,” continued the Doctor, * commence at z on the new
creek, and cut a ditch through the swamp to y. Throw the muck
on one side, and the sand on the other. This will give you some

MAP OF CREEK.

good, rich muck, and at the same time drain your swamp. Then
cut some under-dra.ns from y towards the higher land at w, v, and
k, and from fto«. These will drain your land, and set frec the-
inert plant-food, and such crops of timothy as you will get from-
this swamp will astonish the natives, and your bill for medical at-.
tendance and quinine will sink to zero.”

The Doctor is rizht. There is money and health in the plan.

Prof. 8. W. Johnson, as chemist to the Conn. State Ag. Bociety,
made accurate analyses of 33 samples of peat and muck sent him
by gentlemen from different parts of the State. The amount of-
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‘potential ammonia in the chemically dry peat was found to vary
from 0.58 in the poorest, to 4.06 per cent in the richest samples.
In other words, one deposit of muck may contain seven times us
much nitrogen as another, and it would be well before spet.ding
much money in drawing out muck for mgaure to send-a sample of
it to some good chemist. A bed of swamp-muck, easily acces-
sibic, and containing 3 per cent of nitrogen, would be a mine of
wealth to any farmer. One ton of such muck, dry, would contain
more nitrogen than 7 tons of straw.

“It would be capital stuff,” said the Deacon, “to put in your
pig-pens o absorb the urine. It would make rich manure.”

“That is so,” said I, “and the weak point in my pig-breeding is
the want of sufficient straw. Pigs use up more bedding than any
other animals. I have over 200 pizs, and I could use a ton of dry
muck to each pig every winter to great advantage. The pens
would be drier, the pigs healthier, and the manure richer.”

The Doctor here interrupted us. “I see,” said he, ‘‘that the
average amount of ammonia in the 33 samples of dry peat analyzed
by Professor Johnson is 2.07 per cent. - T had no idea that muck was
sorich. Barn-yard manure, or the manure from the horse stables in
the cities, contains only half a per cent (0.5) of ammonia, and it is
an unusually rich manure that contains one per cent. Weare safe
in saying that a ton of dry muck, on the average, contains at least
twice as much potential ammonia as the average of our best and
richest stable-manure.”

CHAPTER VI.
WHAT IS POTENTIAL AMMONIA ?

“ You say,” said the Deacon, *‘ that dry muck contains twice as
_much ‘ potential ammonia’ as manure?’’ .

*“Yes,” said the Doctor, “it contains three or four times as
much as the half-rotted straw and stalks you call manure.”

“ But what do you mean,” asked the Deacon, “by *potential
ammonia?’”

It is a term,” said the Doctor, “ we used to hear much more fre-
quently than we do now. Ammcnia is composed of 14 1bs. of
nitrogen and 3 lbs. of hydrogen; and if, on analysis,a guano or
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other manure was found to contain, in whztever form, 7 per cent
of nitrogen, the chemist reported that he found in it 8} per cent
of ‘potential’ ammonia. Dried blood contains ro ammonia, but
if it contained 14 per cent of nitrogen, tle chemist would be justi-
fied in saying it contained 17 per cent of potential ammonia, from
the fact that the dried Blood, by fermentation, is capable of yield-
ing this amount of ammonia. We say a ton of common horse-
manure contains 10 or 12 lbs. of potential ammonia. If perfectly
fresh, it may not contain a particle of ammonia’; bat it contains
nitrogen enough to produce, by fermentation, 10 or 12 Ibs. of am-
monia. And when it is said that dry swamp-muck contains, cn
the average, 2.07 per cent of potential ammonia, it simply mcans
that it contains nitrogen enough to produce this amourt of am-
monia. In point of fact, I suppos: muck, when dug fresh from
the swamp, contains no ammonia. Ammonia is quite soluble in
water, and if there wus any ammonia in the swamp-muck, it
would soon be washed out. The nitrogen, or ¢ potential ammonia,’
in the muck exists in an inert, insoluble form, and before the
muck will yield up this nitrogen tv plants, it is necessary, in somc
way, to ferment or decompose it. But this is a point we will
discuss at a future meeting.”

CHAPTER VII.
TILLAGE IS MANURE.

The Doctor has been invited to dcliver a lecture on manure
before our local Farmers' Club. “ The ctymological mcaning of
the word manure,” he said, “is hand labor, from main, hand, and
ouorer, to work. To manure the land originally meant to culti-
vate it, to hoe, to dig, to plow, to harrow, or stir it in any way so
as to expose its particles to the oxygen of thc atmosphere, and
thus render its latent elements assimilable by plants.

“ When our first parent,” he continued, ¢ was sent forth from
the Garden of Eden to till the ground from whence he was taken,
he probably did not know that the means nccessary to kill the
thorns and thistles enhanced the productiveness of the soil, yet
such was undoubtedly the case.
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“The farmer for centurics was simply a ‘ tiller of the ground.
Guano, though formed, according to some eminent authorities,
long ages before the creation of man, was not then known. The
coprolites lay undisturbed in countless numbers in the lias, the
greensand, and the Suffolk crag. Charleston plosphates were
unknown. Superphosphate, sulphate of ammonia, nitrate of soda,
and Kkainit were not dreamed of. Nothing was said about the
mineral manure theory, or the exhaustion of the soil. There were
no frauds in artificial fertilizers; no Experiment Stations.. The
earth, fresh from the hands of its Creator, neeied only to be
‘tickled with a hoe to laugh with a harvest.” Nothing was said
about the value of the manure obtained from the consumption of
a ton of oil-cake, or malt-combs, or bran, or clover-hay. For °
many centuries, the hoe, the spade, and the rake constituted
Adam’s whole stock in trade.

‘“ At length,” continued the Doctor, ‘‘a great discovery was
made. A Roman farmer—probably a prominent Granger—stum-
bled on a mighty truth. Manuring the land—that is, hoeing and
cultivating it—increased its fertility. This was well known—had
been known for agcs, and acted upon; but this Roman farmer,
Btercutins, who was a close observer, discovered that the droppings
of animals had the same cffect as hoeing. No wonder these idol-
atrous people voted him a god. They thought there would be no
more ol J-fashioned manuring ; no more hoeing.

“ Of course they were mistaken,” continued the Doctor, ¢ our
arable land will always nced plowi-g and cultivating to kill
weeds. Manure, in the sense in which we now use the term, is
only a partial substitute for tillage, and tillage is only a partial
substitute for manure; but it is well to bear in mind that the
worlds mean the same thing, and the effects of both are, to a cer-
tain cxtent, identical. Tillage is manure, and manure is tillage.”
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CHAPTER VIII.
SUMMER-FALLOWING.

This is not t2e place to discuss the merits, or demcrits, of fallow-
ing. But an intclligent Obio farmer writes me :—'* [ see thut you
recommend fallow plowingz, what are your reasons ? Grantinz
that the ¢mmed:ate result is an increased crop, is not the land im-
" poverished ? Will not the thorough cultivation of corn, or pota-

toes, answer as well ?””  And a distingu shed farmer, of this State,
1n a recent communication expressed the same idea—that summer-
fallowing would soon impoverish the land. But if this is the casc,
the fault is not in the practice of summcr-fallowing, but in growing
too many grain crops, and selling them, instcad of consuming them
on tae farm. Take two ficlds; summer-fallow one, and sow it to
*wheat. Plant the other to corn,and sow wheat after it in the fall.
You get, say 85 bushels of wheat per acre from thc summer-fallow.
From the other ficld you get, say, 80 bushels of shelled corn pcr

acre, and 10 bushcls of wheat afterwards. Now, where a farmcer

is in the habit of selling all his wheat, and consuming all his corn
02 the farm, it is evident that thc practice of summer-fallowing
will impoverish the soil more rapidly than the system of growing
corn followed by wheat—and for the simple reason that more
wheat is sold from the farm. If no more gr:in is sold in onc case
than in the other, the summer-fallowing will not impoverish the
soil any more than corn growing.

My idea of fallowing is this:—The soil and the atmosp:ere
furnish, on good, well cultivated land, plant-food sufficiert, sey, for
15 tushels of wheat pcr acre, every year. It will be sometimes
more, and sometimes less, according to the season and the character
of the soil, but 02 good, strong limestonc land this may be taken
ag about the averaze. To grow wheat every year in crops of 15
bushels per acre, would impoverish the soil just as much as te
summer-fallow and get 30 bushels of wheat every other year. It
is the same thing in either case. But in summer-fallowing, we
clean the land, and1 the profits from a crop of 30 bushels per acre
every other year, are much more than from two crops of 15 bush-
els every year. You know that Mr. Lawes has a field of about
thirtecn acres that he sows with wheat every year. On the plot
that receives no manure of any kind, the crop, for twenty years,
averaged 16} bushels per acre. It is plowed twice every year, and
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'
the wheat is hand-hoed in the spring to keep it clean. A few years
ago, in a field adjoining this experimental wheat field, and that is
of the same character of land, he made the following experiment.
The land, after wheat, was fallowed, and then sown to wheat;
then fallowed the next year, and again sown to wheat, and the next
year it was sown to wheat after wheat. The following is the re-
sult compared with the yield of the continuously unmanured plot
in the experimental field that is sown to wheat every year:

1 YEAR—NO. 1—FalloW.....ciuniiirnieeenanenns conenrnnnnns No crop.
No. 2—Wheat after wheat ........ 15 bushels 8t pecks per acre
2. YEAR—No. 1—Wheat after fallow....... 37 —
No. 2—Wheat after wheat....... 13 ¢« 8 « ¢
8. YEAR—No. 1—Fallow after wheat..........ccovviininnnnnns No crop. -
No. 2—Wheat after wheat........15 bushels 8} pecks peracre.
4. YEAR—No. 1—Wheat after fallow....... 82 v - o« “

No. 2—Wheat after wheat........21 « 0} ¢« s«
5. YEAR—No. 1—Wheat after wheat........17 ¢ 1§ ¢ “
No. 2—Wheat after wheat........17 ¢ — "

Taking the first four years, wé have a total yield from the plot
sown every year of 66 bushels 2} pecks, and from the two crops
alternately fallowed, a total yield of 79 bushels. The next year,
when wheat was sown after wheat on the land previously fallowed,
the yield was almost identical with the yield from the plot that has
grown wheat after wheat for so many years.

8o far, these results do not indicate any exhaustion from the
practice of fallowing. On the other hand, they tend to show that
we can get more wheat by sowing it every other year, than by
cropping it every year in succession. The reason for this may he
found in the fact that in a fallow the land is more frequently ex-
posed to the atmosphere by repeated plowings and harrowings; and
it should be borne in mind that the effect of stirring the land is not
necessarily in proportion to the total amount of stirring, but is
according to the number of times that fresh particles of soil are
exposed to the atmosphere. Two plowings and two harrowings
in one week, will not do as much good as two plowings and two
harrowings, at different times in the course of three or four months.
1t is for this reason that I object, theoretically, to sowing wheat
after barley.. We often plow the barley stubble twice, and spend
considerable labor in getting the land into good condition; but it
is generally all done in the course of ten days or two weeks. We
do not get any adequate benefit for this labor. We can kill weeds
readily at this season, (August), but the stirring of the soil does
not develope the latent plant-food to the extent it would if the
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work was not necessarily done in such a limited period. Isay
theoretically, for in point of fact I do sow wheat after barley. I av
80 because it is very convenient, and because it is more immediately
profitable. I am satisfied, however, that ¢n the end it would be
more profitable to seed down the barley with clover.

We mus raise larger crops; and to «o this we must raise them
less frequently. This is the key-note of the coming improved
system of American agriculture, in all sections where good land is
worth less than one hundred dollars per acre. In the neighborhood
of large citics, and wherever land commands a high price, we must
keep our farms in a high state of fertii’ty by the purchase of
manures or cattle foods. Those of us in the interior, where we

- can not buy manure, must raise fewer grain crops, and more clover.
‘We must aim to raise 40 bushels of wheat, 50 bushels of barley, 80
bushels of oats, and 100 bushels of shelled corn, and 5 bushels of
clover-seed per acre. That this can be done on good, well-dr:ined
land, from the unaided resources of the farm, I have no doubt. It
may give us no more grain to szl than at'present, but it will enahle
us to produce much more mutton, wool, beef, cheese, butter, and
pork, than at present.

“ But, then, will there be a demand for the meat, wool, etc.?”
The present indications are highly favorable. But we must aim
to raise good meat. The low-priced beef and mutton sold in our
markets are as unprofitable to the consumer ag they are to the pro-
ducer. We must feed higher, and to do this to advantage we must
have improved stock. There i8 no profit in farming without good
tillage, larger crops, improved stock, and higher feeding. The de-
tails will be modified by circumstances, but the principles are the
same wherever agri-culture is practised.
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CHAPTER IX.
HOW TO RESTORE A WORN-OUT FARM.

I have never yet seen a “ worn-out" or *“ exhausted farm.” [
know many farms that are “run down.,” I bougut just such a
farm a dozen or more years ago, and 1 have been trying bard, ever
since, to bring it up to a profitable standard of productiveness—and
am still trying, and expect to have to keep on trying so long as I
keep on farming. The truth is, there never was a farm so rich,
that the farmer did not wish it was richer.

I have succeeded in making the larger part of my farm much
more productive than it ever was before, siuce it was cleared from
the original forest. But it is far from being as rich as I want it.
The truth is, God sent us into this world to work, and He L.s
given us plenty to do, if we will only do it. At any rate, this is
true of farming. He has not given us land ready to our hand.
The man who first cleared up my farm, had no easy task. He
fairly earned all the good crops he ever got from it. Ihave never
begrudged him one particle of the “natural manure” he took out
of the land, in the form of wheat, corn, oats, and hay. On the
dry, sandy knolls, he probably got out a good portion of this
natural manure, but on the wetter and heavier portions of the farm,
he probably did not get out one-hundredth part of the natural
manure which the land contained.

Now, when such a farm came into my possession, what was I to
do with it ?

“Tell us what you did,” said thc Doctor, “and then, perhaps,
we can tell you what you ought to have done, and what you ought
to have left undone.”

“1 made many mistakes.”

“Am>n,” s2id the Deacon; “T am glad to hear yo1 acknowl-
edge it.”

“ Well,” said the Doctor, it is better to make mistakes in trying
to do something, than to hug our self-esteem, and fold our hands
in indolence. It has been sa’d that critics are men who have failed
in their undertakings. But I rather think the most disagreeable,
and self-satisfied critics, are men who have rever done anything,
or tried to do anything, themselves.” '

The Deacon, who, though something of an old fogy, is a good
deal of a man, and possessed of good common sense, and much cx-
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perience, took these remarks kindly. “ Well,” said he to me, “1
must say that your farm has certainly improved, but you did tLings
so differently trom what we expected, that we could not see what
you were driving at.”

‘I can tell you what I have been aiming at all along. 1st. To
drain the wct portions of the arable land. 2d. To kill weeds, and
make the soil mellow and clean. 8d. To make more manure.”

“You have also bought some bonc-dust, superphosphate, and
other artificial manures.”

“True; and if 1 bad had more money I would have bought
more manure. It would have paid well. I could have made my
lend as rich as it is now in half the time." :

I had to depend principally on the natural resources of the land.
I 30t out of the soil all I could, ané kept as much of it as possible
on the farm. One of the mistakes I made was, in hreaking up too
much land, and putting in too much wheat, barley, oats, peas, and
corn. It would have been better for my pocket, though possibly
not 80 good for the farm, if I had left more of the land in grass,
and also, if I had summcr—fallowed more, and sown less barley ard
oats, and planted less corn.

“1 do not see how plowing up the grass land,” szid the Deacon,
‘‘could possibly be any better. for the farm. You agricultural
writers are always telling us that we plow too much land, and do
not raise grass and clover enough.”

“What I meant by saying that it would have been bettcr for my
pocket, though possibly not so grod for the farm, if I had not
plowed so much land, may need explanation. The land had been
only half cultivated, and was very foul. The grass and clover
fields did not give more than half a crop of hay, and the hay was
poor in quality, and much of it half thistles, and cther weeds. I
plowed this land, planted it to corn, and cultivated it thoroughly.
But the labor of keeping the corn clean was costly, nd absortel a
very large slice of the profits. But the corn yielded a far larger
produce per acre than I should have got had the land lain in grass.
And as all this produce was consumed on the farm, we made more
manure than if we had plowed lcss land.”

I have great faith in the benefits of thorough tillage—or, in othcr
words, of breaking up, pulverizing, an1 exposing the soil to the
decomposing action of the atmosphere. Ilook upon a good, strong
80il as a kind of sterchous? of plant-food. But it is not an easy
matter to render this plant-food soluble. If it were any less solu-
ble than it is, it would have all leached out of the land centories
ago. Turning over, and fining a manure-heap, if other concitions
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are favorable, cause rapid fermentation with the formation of car-
bonate of ammonia, and other solubl: salts, Many of our soils, to
the depth of eight or ten inches, contain enough nitrogencus mat-
terin an acra to produce two or three thousard pounds of ammonia.
By stirring tte soil, and exposing it to the atmosphere, a small
portion of this nitrogen becomes annually available, and is taken
up by the growing crops. And it is so with the other cleme ts of
plant-food. Stirring the soil, then, is the basis of agriculture. It
has been said that we must return to the soil as much plant-food
as we take from it. If this were true, nothing could be sold from
the farm. What we should aim to do, is to develop as much as
possible of the plant-food that lies latent in the soil,and not to sell
in the form of crops, cheese, wool, or animals, any more of this
plant-food than we annually develop from the soil. In this way
the “ condition ” of the soil would remain thc same. If we sell
less than we develop, the condition of the soil will improve.

By “ condition,” I mean the amount of «vaéladle plant-food in the
soil. Nearly all our farms are poorer in plant-food to-day than
when first cleared of the original forest, or than they were ten,
fifteen, or twenty years later. In other words, the plants and
animals that have been sold from the farm, have carried off a con-
siderable amount of plant-food. We have taken far more nitro-
gen, phosphoric acid, potash, etc., out of the soil, than we have
returned to it in the shape of manure. Consequently, the soil must
contain less and less of plant-food every year. And yet, while this
is a self-evident fact, it is, nevertheless, true that many of these
sclf-same farms are more productive now than when first cleared,
or at any rate more productive than they were twenty-five or thirty
years ago.

Sometime ago, the Deacon and I visited the farm of Mr. Dewey,
of Monroe Co.,N. Y. He isagood farmer. He does not practice
“high farming” in the sense in which I use that term. Hisisa
good example of what I term slow farming. He raises large crops,
but comparatively few of them. On his farm of 800 acres, he
raises 40 acres of wheat, 17 acres of Indian corn, and 28 acres of
oats, barley, potatoes, roots, etc. In other words, he has 80 acres
in crops, and 220 acres in grass—no. permanent grass. He lets it
lie in grass five, six, seven, or eight years, as he deems best, and
then breaks it up, and plants it to corn. The land he intends to
plant to corn uext year, hes been in grass for seven years. He
will put pretty much all his manure on this land. After corn, it
will be sown to oats, or barley ; then sown to wheat, and seeded"
down again. It will then lie in grass three, four, five, six, or seven
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years, until he needs it again for corn, etc. This is “slow farm-
iog,” but it is also good farming—that is to say, it gives large
yields per acre, and a good retura for the labor expended.

The soil of this farm is richer to-day in available plant-food than
when first cleared. It produces larger crops per acre.

Mr. D. called our attention to a fact that establishes this point.
An old fence that had occupied the ground for many years was
removed some years since, and the two fields thrown into one,
Every time this field is in crops, it is easy to see where the old
fence was, by the short straw and poor growth on this strip, 2s
compared with the land on each side which had been éultivated
for years. -

This is precisely the result that I should have expected. If Mr.
D. was a poor farmer—if he cropped his land frequently, did not
more than half-cultivate it, sold everything he raised, and drcw
back no manurc—I think the old fence-strip would have given the
best crops.

The strip of land on which the old fence stood in Mr. Dewey’s
field, contained more plant-food than the soil on either side of it.
But it was not available. It was not developed. It was latent,
inert, insoluble, crude, and undecomposed. It was so much dead
capital. The land on either side which had been cultivated for
years, produced better crops. Why? Simply because the stirring
of the soil had developed more plant-food than had been removed
by the crops. If the stirring of the soil developed 100 lbs. of plant-
food a year, and only 75 lbs. were carried off in the crops—25 Ibs.
being left on the land in the form of roots, stubble, etc.—the land,
at the expiration of 40 years, would contain, provided none of it
was lost, 1,000 1bs. more available plant-food than the uncultivated
strip. On the other hand, the latter would contain 3,000 1bs. more
actual plant-food per acre than the land which had been cultivated
—but it is in an unavailable condition. It is dead capital.

I do not know that I make myself understood, though I would
like to do sc, because I am sure there is no point in scientific farm-
ing of greater importance. Mr. Geddes calls grass the “ pivotal
crop ’ of American agriculture. He deserves our thanks for the
word and the idea connected with it. But I am inclined to think
the pivot on which our agriculture stands and rotates, lies deeper
than this. The grass crop creates nothing—developes nothing.
The untilled and unmanured grass lands of Herkimer County, in
this State, are no richer to-day than they were 50 years ago. The
pastures of Cheshire, England, except those that have been top-
dressed with bones, or other manures, arc no more productive than
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thcy were centurics back. Grass alone will not make rich land.
1t is a good “savings bank.” It gathers up and saves plant-food
from running o waste. It pays a good interest, and is a capital
institution. But the real soarce of fertility must be looked for in
thz stores of plant-food lying dormant in the sosl. Tillage, under-
sraining, and ‘thorough cultivation, are the means by which we
develop and render this plant-food available, Grass, clover, peas,
or any other crop consumed on the farm, merely affords us the

means of saving this plant-food and making it pay a good interest.

CHAPTER X,
HOW TO MAKE MANURE

If we have the necessary materials, it is not a difficult matter to
make manure; in fact, the manure will make itself. We sowme-
times need to hasten the process, and to sec that none of the fer-
tilizing matter runs to waste. This is about all that we can do.
We cannot create an atom of plant-food. It is ready formed to
our hands; but we must know where to look for it, and how to
gt it in the easiest, cheapest, and best way, and how to save and
use it. The science of manure-making is a profound study. Itis
intimately connected with nearly every branch of agriculture.

If weeds grow and decay on the land, they make manure. If
we grow a crop of buckwheat, or spurry, or inustard, or rape, or
claver, and mow it, and let it lie on the land, it makes manure ; or
if we plow it under, it forms manure; or if, after it is mown, we
rake up the green crop, and put it i-to a heap, it will ferment,
heat will be produced by the slow combustion of a portion of the
carbonaceous and nitrogenous matter, and the result will be a mass
of material, which we should all recognize as “ manure.” If, in-
stead of putting the crop into a heap and letting it ferment, we
feed it to animals, the digestible carbonaceous and nitrogenous
matter will be consumed to produce animal heat and to sustain
the vital functions, and the refuse, or the solid and liquid drop-
pings of the animals, will be manure. -

If the crop rots on the ground, nothing is added to it. If it fer-
_ments, and gives out heat, in a heap, nothing is added to it. If it
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is passed through an animal, and produces heat, ncthing is added
to it.

1 have heard people say a farmer could not make manure unless
he kept animals. We might with as much truth say a farmer
cannot make ashes unless he keeps stoves ; and it would be just
as sensible to take a dot of stoves into the woods to make ashes, as
it is to keep a lot of animals merely to make manure. You can
make the ashes by throwing the wood into a pile, and burning it;
and you can make the manure by throwing the material out ot
which the manure is to be inade into a pile, and letting it ferment.
On a farm where neither food nor manure of any kind is pur-
chased, the only way to make manure is to get it out of the land.

“ From the land and from the atmosphere,” remarked the Doc-
tor. “Plants get a large portion of the materisl of which theyare
composed from the atmosphere.” ’

“Yes,” I replied, “ but it is principally carbonaceous matter,
which is of little or no value as manure. A small amount of am-
monia and nitric acid are also brought to the soil by rains and
dews, and a freshly-stirred soil may also sometimes absorb more
or less ammonia from the atmosphere; but whil> this is true. so
far as making manure is concerned, we must look to.the plant-
food existing in the soil itself.

“Take such a farm as Mr. Dewey’s, that we have already
referred to. No manure or food has been purchased ; or at any
rate, not one-tenth as much as has been sold, and yet the farm is
more productive to-day than when it was first cleared of the forest.
He has developed the manure from the stores of latent plant-food
previously existing in the soil* and this is the way farmers gen-
erally make manure.”




VALUE OF MANURE. 43

CHAPTER XI. .

i

THE VALUE OF MANURE DEPENDS ON THE FOOD=-
NOT ON THE ANIMAL.

“If,” said I, “ you should put a ton of cut straw in a heap, wet it,
and let it rot down into manure; and should place in another heap
a ton of cut corn-fodder, and in another Leap a tun of cut clover-
hay, wet them, and let them also rot down into manure; and in
another heap a ton of pulped-turnips, and in another heap a ton
of corn-meal, and in another heap a ton of bran, and in another a
ton of malt-sprouts, and let them be mixed with water, and so
treated that they will ferment without loss of ammonia or other
valuable plant-food, I think no one will say that all these diffcrert
heaps of manure will have the same value. And if not, why not?”

“ Because,” said Charley, “ the ton of straw does not contzain as
much valuable plant-food as the ton of corn-fodder, nor tke ton of
corn-fodder as much as the ton of clover-hay.”

“ Now then,” said I, ¢ instead of putting a ton of straw in one
heap to rot, and a ton of corn-fodder in another heap, and a ton of
clover in another heap, we feed the ton of straw to a cow, and the
ton of corn-fodder to another cow, and the ton of clover to another

- cow, and save all the solid and liquid excrements, will the manure
made from the ton of straw be worth as much as the manure made
from the ton of corn-fodder or clover-hay ?”

“ No,” said Charley.—* Certainly not,” said the Doctor.—“I am
not so sure about it,” said the Dcacon ; “ I think you will get more
manure from the corn-fodder than from the straw or clover-hay.”

“ We are not talking about bulk,” said the Doctor, “ but value.”
* Suppose, Deacon,” said he, “ you were to shut up a lot of your
Brahma hens, and feed them a ton of corn-meal, and should also

2ed a ton of corn-meal made into slops to a lot of pigs, and should
save all the liquid and solid excri:ments from the pigs, and all the
manure from the hens, which would be worth the most #”"—* The
hen-manure, of course,” said the Deacon, who has great faith in
this kind of “ guano,” as he calls it.

“ And yet,” said the Doctor, “ you would probably not get more
than half a ton of manure from the hens, while the liquid and
solid excrements from the pigs, if the corn-meal was made into a
thin slop, would weigh two or three tons.”
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* More, too,” said the Deacon, “ the way you feed your store
pigs."

“ Very well; and yet you say that the half ton of hen-manure
made from a ton of corn is worth more than the two or three tons
of pig-manure made from a ton of corn. You do not scem to
think, after all, that mere bulk or weight adds anyihing to the
value of tue manure. Why then should you say that the manure
from a ton of corn-fodder is worth more t:an from a ton of straw,
because it is more bulky ?”

“ You, yourself,” said the Deacon, “also say the manure from
tae ton of corn-fodder is worth more than from the ton of
straw.”—*‘ True,” said I * but not because it is more bulky. Itis
worth more because the ton of corn-fodder cortains a greater
quantity of valuable plant-food than the ton of straw. The clover
is still richer in this valuable plant-food, and the manure is much
mor: valuable ; in fact, the manarc from the ton of clover is worth
as much as the manure frem the ton cf straw and the ton of corn-
fodder together.”

“1 would like to see you prove that,” said the Deacon, * for if
it is true, I will sell no more clover-hay. I can’t get as much for
clover-hay in the market as I can for rye-straw.”

“I will not attempt to prove it at present,’ said the Doctor'
“ but the cvidence is so strong and so conclusive that no rational
man, who will study the subject, can fail to be thoroughly con-
vinced of its truth.”

“ The value of manure,” sail I, “ does not depcnd on the quan-
tity of watcr which 1t contains, or on the quantity of sand, or
silica, or on the amount of woody fibre or carbonaceous matter.
These things add little or nothing to its fertilizing value, except in
rare cases; and the sulphuric acid and lime are worth no more
than the same quantity of sulphate of lime or gypsum, and the
chlorine and soda are probably worth no more then so much com-
mon salt. The real chemical value of the manure, otker things
being equal, is in*proportion to tae nitrogen, phosphoric acid, and
potash, that the manure contains.

“And the quantity of nitrogen, phosphoric acid, and potash
found in the manure is determined, other things being equal, by
the quantity of the nitrogen, phosphoric acid, and potash contained
in tac food consumed by the animals making the manure.”
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CHAPTER XII.
FOODS WHICH MAKE RICH MANURE.

The amount of nitrogen, phosphoric acid, and potash, contained
in different foods, has been accurately determined by many able-
and reliable chemists.

The following table was preparel by Dr. J. B. Lawes, of Roth-
amsted, England, and was first published in this country in the
“@enesee Farmer,” for May, 1860. Since then, it has been re-
peatedly published in nearly all the leading agricultural journals
of the world, and has given rise to much discussion. The follow-
ing is the table, with some recent additions:
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1. Linseed cake............ 88.0 7.00 4.92 1.65 4.7 | 19.712
2. Cotton-seed cake*.. . . 89.0 8.00 7.00 3.12 6.50 | 27.83
pe-cake............... 89.0 8.00 | 5.73 1.76 | 5.00 | 21.01
......... 90.0 4.00 8 38 1.87 3.80 | 15.65
81.0 | 8.00 2.20 1.27 | 4.00 | 15.75
84.5 2.40 1.84 0.96 | 8.40 |18.38
84.0 2.00 1.68 0.66 | 4.2 |16.75
88.0 3.00 1.89 0.96 4.80 | 16.51
94.0 | 850 | 5.28 2.12 | 4.20 |18.21
- 85.0 1.7 . 1.2 4.81
11. Indian-meal 88.0 1.80 1.18 0.85 1.80 | 6.65
12, Wheat. .... 85.0 1.70 187 0.50 1.80 7.08
13. Barley.... 84.0 2.20 1.85 0.55 1.65 | 6.832
14, Malt........... 95.0 2.60 1.6 0.65 1.70 6.65
15, Oats............ 86.0 2.85 1.17 0.50 2.00 7.70
16. Finepollard+t..... 86.0 5.60. | 6.44 1.46 2.60 | 13.53
17 arse pollard t... 86.0 6.20 7.53 1.49 2.68 | 14.36
18, Wheat-bran. ... 86.0 6.60 7.95 1.45 | 2.55 | 14.59
19. Clover-hay.... 84.0 7.50 1.2 1.30 2.50 9.64
20. Meadow-hay.. 81.0 6.00 | 0.88 1.50 1.50 | 6.43
21, Bean-straw. 82.5 5.556 | 0.90 1.11 0.90 | 8.87
22, Pea-straw. 82.0 5.95 0.85 0.89 8.714
23, Wheat-stra: 84.0 5.00 0.55 | 0.65 0.60 2.68
24. Barley-straw 85.0 4 50 0.37 0.63 0.50 2.25
23, Oat-straw..... 83.0 5.50 0.48 0.93 0.60 2.490
Mangel-wurzel. . 12.5 1.00 0.09 0.25 0.25 1.07
27, Swedish turnips.... 11.0 .68 0.13 0.18 0.2 91
28. Common turnips ...... 8.0 .68 0.11 0.29 0.18 .86
29. Potatoes......... 24.0 1.00 0.32 0.43 | 0.35 1.50
37, Carrots. .. 18.5 .70 0.13 0.23 0.20 .80
31. Parsnips...... 15.0 1.00 0.42 0.36 ' 0.2 1.14

* The manure from a ton of undecorticated cottrn-sced cake is worth §15.74;
that from a ton of cottun-seed. after being gronnd and sifted, is worth $13.25.
The grinding an sifting, in Mr. Lawes’ experiments, removed about 8 percent

husk and cotton. Cotton-seed. 8o treated, proved to be a ve& ch and
cconomical food. + Middlings, Caniclle. $ Shipstuff.
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Of all vegetable substances used for food, it will be seen that
decorticated cotton-seed cake is the richest in nitrogen, phos-
phoric acid, and potash, and consequently makes the richest and
most valuable manure. According to Mr. Lawes’ estimate, the
manure from a ton of decorticated cotton-seed cake is worth $27.86
in gold. .

Rape-cake comes next. Twenty-five to thirty years ago, rape-
cake, ground as fine as corn-meal, was used quite extensively on
many of the light-land farms of England as a manure for turnips,
and not unfrequently as a manure for wheat. Mr. Lawes used it
for many years in his experiments on turnips and on wheat.

Of late years, however, it has been fed to sheep and cattle. In
other words, it has been used, not as formerly, for manure alone,
but for food first, and manure afterwards. The oil and other car-
bonaceous matter which the cake contains is of little value for
manure, while it is of great value as food. The animals take out
this carbonaceous matter, and leave nearly all the nitrogen, phos-
phoric acid, and potash in the manure. Farmers who had found
it profitable to use on wheat and turnips for manure alone, found
it still more profitable to use it first for food, and then for manure
afterwards. Mr. Lawes, it will be seen, estimates the manure pro-
duced from the consumption of a ton of rape-cake at $21.01.

Linseed-oil cake comes next. Pure linseed-cake is exceedingly
valuable, both for food and manure. It isa favorite food with
all cattle and sheep breeders and feeders. It has a wonderful
effect in improving the appearance of cattle and sheep. An Eng-
lish farmer thinks he cannot get along without *“cake” for his
calves, lambs, cattle, and sheep. In this country, it is not so ex-
tensively used, except by the breeders of improved stock. It is so
popular in England that the price is fully up to its intrinsic value,
and not unfrequently other foods, in proportion to the nutritive
and manurial value, can be bought cheaper. This fact shows the
value of a good reputation. Linseed-cake, however, is often adul-
terated, and farmers need to be cautious who they deal with.
When pure, it will be seen that the manurc made by the consump-
tion of a ton of linseed-cake is worth $19.72.

Malt-dust stands next on the list. This article is known by dif-
fercnt names. In England, it is often called “ malt-combs;” here
it is known as “ malt-sprouts,” or “ malt-roofs.” In making barlcy
into malt, the barley is soaked in water, and afterwards kept in a
warm room until it germinates, and throws out sprouts and roots.
It is then dried, and before the malt is used, these dried sprouts
and roots are sifted out, and are sold for cattle-food. They weigh
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from 22 to 25 1bs. per bushel of 40 quarts. They are frequently
mixed at the breweries with the * grains,” and are sold to milkmen
at the same price—from 12 to 15 cents per bushcl. Where their
value is not known, they cén, doubtless, be sometimes obtained at
a mere nominal price. Milkmen, I believe, prefer the * grains ” to
the malt-dust. The latter, however, is a good food-for sheep. It
. has one advantage over brewer’s “ grains.” The latter contain 76
per cent of water, while the malt-dust contains only 6 per cent of
water. We can afford, therefore, to transport malt-dust to a
greater distance than the grains. We do not want to carry water
many miles, There is another advantage: brewer's grains soon
ferment, and become sour; while the malt-dust, being dry, will
keep for any length of time. It will be seen that Mr. Lawes esti-
mates the value of the manure left from the consumption of a ton
of malt-dust at $18.21.

Tares or vetches, lentils, linseed or flaxseed, beans, wheat, bran,
middlings, fine mill-feed, undecorticated cotton-seed cake, pess,
and- cotton-sced, stand next on the list. The value of these for
manure ranging from $13.25 to $16.75 per ton.

Then comes clover-hay. Mr. Lawes cstimates the value of the
manure from the consumption of a ton of clover-hay st $9.64.
This is from early cut clover-hay.

When clover is allowed to grow until it is nearly out of flower,
the hay would not contain so much nitrogen, and would not be
worth quite so much per ton for manure. When mixed with
timothy or other grasses, or with weeds, it would not. be so valu-
able. The above estimate is for the average quality of good pure
English clover-bay. Our best farmecrs raise clover equally cs
good; but I have szen much clover-hay that certainly would not
come up to this standard. 8till, even our common clover-hay
makes rich manure.. In Wolft's Table, given in the appendix, it
will be scen that clover-hay contains only 1.97 per cent of nitro-
gen and 5.7 per cent of ash. Mr. Lawes’ clover contains more
nitrogen and ash. This mecans richer land and a less mature con-
dition of the crop.

The cereal grains, wheat, barley, oats, and Indian corn, stand
next on the list, being worth from $8.82 to $7.70 per ton for
manure, i

“ Meadow-hay,” which in thc table is estimated as worth $6.43
per ton for manure, is the hay from permanent meadows. Itisa
qaite different article from the “ English Meadow-hay” of New
England. Itis, in fact, the perfection of hay. The meadows ere fre-
quently top-dressed with composted maaure or artificial fertilizers,
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and the hay is composed of a number of the best grasses, cut early
and carefully cured. It will be noticed, however, that even tiis
choice m:adow-hay is not as valuable for manure as clover-hay.

English bean-straw is estimated 4% worth $3.87 per ton for
manure. The English ¢ horse bean,” which is the kicd here
alluded to, has a very stiff, coarse long straw, and looks as though
it was much inferior as fodder, to the straw of our ordinary white
beans. See Wolff’s table in the appendix.

Pea-straw is cstimated at $3.74 per ton. When the peas arenot cl-
lowed to grow until dead ripe, and when the straw is carefully cured,
it makes capital food for sheep. Taking the grain and straw
together, it will be seen that peas are an unusually valuable crop to
grow for the purpose of making rich manure.

The straw of oats, wheat, and barley, is worth from $2.25 to $2.90
per ton. Barley straw being the poorest for manure, and oat straw
the richest.

Potatoes are worth $1.50 per ton, or nearly 5 cents a bushel for
manure.

The manurial value of roots varies from 80 cents a ton for
carrots, to $1.07 for mangel-wurzel, and §1.14 for parsnips.

I am very anxious that there should be no misapprehension as
to the meaning of these figures. I am sure they are well worth
the careful study of every intelligent farmer. Mr. Lawes has been
eagaged in making experiments for over thirty years. Thereisno
man more competent to speak with authority on such a subject.
The figures showing the money value of the manure made from
the different fools, are based on the amount of nitrogen, phos-
phoric acid, an1 potash, which they contain. Mr. Lawes has been
buying and using artificial manures for many ycars, and is quite
competent to form a correct conclusion as to the chcapest sources
of obtaining nitrogzen, phosphoric acid, and potash. He has cer-
tainly not overestimated their cost. They can not be bought at
lower rates, either in England or America. But of course it docs
not follow from this that these manures are worth to the farmer
the price charged for them; that is a matter depending on many
conditions. All that can be sxid is, that if you are going to buy
commerciil manures, you will have to pay at least as much fcr the
nitroten, phosphoric acid, and potash, as the price fised upon by
Mr. Lawes. And you should recollect that therc are other in-
gredients in the manure ob‘ained from the food of animals, which
are not estimated as of any valu~ in the table. For instance, there
is a large amount of carbonaccous matter in the manure of animals,
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which, for some crops, is not without value, but which is not here
taken into account.

Viewed from a farmer’s stand-point, the table of money values
must be taken only in a coffarative sense. It is not claimed that
the manure from a ton of wueat-straw is worth $2.68. Tuis may,
or may not, be the case. But ¢f the manure frow a ton of wheat-
straw is worth $2.68, then the manure from a toa of pea-straw is
worth §3.74, and the manure from a ton of corn-meal is worth
$6.65, anl the manure from a ton of clover-hay is worth $9.64,
and the manure from a ton of wheat-bran is worth $14.59. If the
manure from a ton of corn meal is not worth $6.65, thcn tho
manure from a ton of bran is not worth $14.59. If the marurc
from the ton of corn is worth more than $5.65, then the manurc
from a ton of bran is worth mere than $14.59. There nccd bz no
doubt on this point.

Settle in your own mind what the manure from a ton of any ore
of the foods mentioncd is worth on your farm, and you can easily
calculate what the manure is worth from all the others. If you
say that the manure from a ton of wheat-straw is worth $1.84, then
the manure from a ton of Indian cora is worth $3.33, and the
raanure from a ton of bran is worth $7.30, and the manurc from a
ton of clover-hay is worth $4.82.

In this section, however, few good farmers are willing to sell
straw, though t:ey can get from $8.00 to $10.00 per ton for it.
They think it must be consumel on the farm, or used for bedding,
or their land will ma down. I do not say they are wrong, but I
do say, that if a ton of straw is worth $2.68 for manure alone, then
a ton of clover-hay is worth $9.64 for manurc alone. This may
b2 accepted as a general truth, and one which a farmer can act
upon. And so, too, in rcrard to the value of corn-meal, bran, anl
all the other articles civen in the table.

There is another point of great importance which should bz mea-
tioned in this connection. The nitrox-n ia the better class cf
foods is worth more for manure than the nitrogen in straw, corn-
stalks, and other coarse fodder. Ncarly all the nitrogen in grain,
and other rich foods, is digested by thc animals, and is voided in
solution in the urine. In other werds, the nitrogen in the manure
is in an active and available condition. On the other hand, only
about half the nitrogen in the coarse fodders and straw is digesti-
ble. The other half passes off in a crude and comparatively un-
available condition, in the solid excrement. In estimating the value
of the manure from a ton of food, these facts shozld be remembered.

3
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I have said that if the manure from a ton of straw is worth $2.68,
the manure from a ton of corn is worth $6.65 ; but I will not reverse
the proposition, and say that if the manure from a ton of corn is
worth $6.65, the manure from a ton of*straw is worth $2.68, The
manure from the grain is nearly all in an available condition, while
that from the straw is not. A pound of nitrogen in rich manure
is worth- more than a pound of nitrogen in poor manure. This is
another reason why we should try to make rich manure. '

"CHAPTER XIII.

HORSE MANURE AND FARM-YARD MANURE.

The manure from horses is generally considered richer and better
than that from cows. This is not always the case, thovgh it is
probably so as a rule. There are three principal reasons for this.
1st. The horse is usually fed more grain and hay than the cow.
In other words, the food of the horse is usually richer in the val-
uable elements of plant-food than the ordinary food of the cow.
21. The milk of the cow abstracts considerable nitrogen, phos-
phoric acid, etc., from the food, and to this extent there is less of
these valuable substances in the excrements. 8d. The excrements
of the cow contain much more water than those of the horse. And
conszquently a ton of cow-dung, other things being equal, would
not contain as much actual manure as a ton of horse-dung.

Boussingault, who is emincntly trustworthy, gives us the follow-
ing interesting facts :

A horse consumed n 24 hours, 20 lbs. of hay, 6 1bs. of oats, and
43 1bs. of water, and voided during the same period, 8 1bs. 7 ozs.
of urine, and 38 lbs. 2 0z3. of solil excrements.

The solid excrements contained 23% 1bs. of wa'er, and the urine
2 1hs. 6 ozs. of water. )

According to this, a horse, eating 20 Ibs. of hay, and 6 1bs. of oats,
per day, voids in a year nearly seven tons of solid excrements, and
1,255 1bs. of urine.

It would seem that there must have been some mistake in col-
lecting the urine, or what was probably the case, that some of it
must have been absorbed by the dung; for 3% pints of urine per
day is certainly much less than is usually voided by a horse.
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Stockard gives the amount of urine voided by & horse in a year
at 3,000 1bs. ; a cow, 8,000 lbs.; sheep, 380 lbs.; pig, 1,200 lbs.

Dr. Veelcker, at the Royal Agricultural College, at Cirencester,
Eogland, made some yaluable investigations in regard to the com-
position of farm-yard manure, and the changes which take place
during fermentation.

The manure was composed of horse, cow, and pig-dung, mixed
with the straw used for bedding in the stalls, pig-pens, sheds, etc

On the 8d of November, 1854, a sample of what Dr. Veelcker
calls “ Fresh Long Dung,” was taken from the “ manure-pit” fo1
analysis. It had lain in the pit or heap about 14 days.

The following is the result of the analysis:

FRESH FARM-YARD MANURE.

HALF A TON, OR 1,000 LS.

1,000.0 1bs.
Nitrogen...... tereeetcsseronstissnsnnranes . 648«

“ Before you go any farther,” said the Deacon, “let me under-
stand what these figures mean ? Do you mean that a ton of
manure contains only 12§ lbs. of nitrogen, and 111 1bs. of ash, and
that all the rest is carbonaceous matter and water, of little or no
value ” *—“ That is it precisely, Deacon,” said I, “and further-
more, a large part of the ash has very little fertilizing value, as
will be seen from the following :

DETAILED COMPOSITION OF THE ASH OF FRESH BARN-YARD MANURE,

Soluble silica......coocviviiennannen [ eeee 2159
Insoluble silicious matter (sand).......eeucu. veee 10.04
Phosphate of Hm2............oiiiiiieiiiiennans. 5.85
Oxide of iron, alumina, with phosphate... veee 847
Containing phosphenc acid....ovveiiiiiiinnnians 3.18
Lime...oooveiiiiiiiniiiiiiiiiiiiscnseeccnneanes 21.81
Magnesia.....coociiiiiiiiiiis ciiiiiiiiiieiaae 2.76
Potash........... e iteeesasarestesoscnatsenns ... 1204
S 0T T S N 1.
Chloride of sodium................ .ee.ee aveeens 0.54
Sulphuric acid ..........oiiiiiiiiiiiiiee e 1.49
Carbonic acid and 1088.....c.ccveennnas [P | 5 |
100.00

Nitrogen, phosphoric acid, and potash, are the most valuable in-
gredients in manure. It will be seen that a ton of fresh barn-yard
manure, of probably good average quality, contains:

Nitrogen
Phosphoric acl
Potash.......
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I do not say that these are the only ingredients of any value in
a ton of manure. Nearly all the other ingredients are indispen-
sable to the growth of plants, and if we should use manures con-
taining nothing but nitrogen, phosphoric acid, and potash, the
time would come when the crops would fail, froin lack of a
sufficient quantity of, perhaps, magnesia, or lime, sulphuric acid, or
soluble silica, or iron. But it is not necessary to make provision
for such a contingency. It would be a very exceptional casec.
Farmers who depend mainly on barn-yard manure, or on plowing
under green crops for keeping up the fertility of the land, may
safely calculate that the value of the manure is in proportion to
the amount of nitrogen, phosphoric acid, and potash, it contains.

‘We draw out a ton of fresh manure and spread it on the land,
therefore, in order to furnish the growing crops with 123 1Ibs. of
nitrogen, 6} los. of phosphoric acid, and 18} lbs. of potash.
Less than 33 Ibs. in all !

‘We cannot dispecnse with farm-yard manure. We can seldom
buy nitrogen, phosphoric acid, and potash, as cheaply as we can
get them in home-made manures. But we should clearly under-
stand the fact that we draw out 2,000 1bs. of matter in order to
get 88 1Tbs. of these fertilizing ingredients. We should try to
make richer manure. A ton of manure containing 60 Ibs. of
nitrogen, phosphoric acid, and potash. costs no more to draw out
and spread, than a ton containing only 80 lbs., and it would be
worth nearly or quite double the money.

How to make richer manure we will not discuss at thistime. It
is a question of food. But it is worth while to enquire if we can
not take such manure as we have, and reduce its weight and bulk
without losing any of its nitrogen, phosphoric acid, and potash.

CHAPTER XIV.

FERMENTING MANURE.

Dr. Velcker placed 2,838 1bs. of fresh mixed manure in a heap
Nov. 8, 1854, and the next spring, April 30, it weighed 2,026 lbs.,
a shrinkage in weight of 28.6 per cent. In other words 100 tons
of sach manure would be reduced to less than 71} tons.

The heap was weighed again, August 281, and contained 1,994
Ibs. It was again weighed Nov. 15, and contained 1,974 lbs
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The followingz table shows the composition of the heap when
first put up, and also at the three subsequent periods:

TABLE SHOWING OOMPOSITION OF THE WHOLE HEAP ; FRESH FARM-YARD MANURB
(NO. 1.) EXFOSED— EXPRESSED IN LBS.

.

When put "
up, Nov. 4TI, B0 AT | Mon e
Weight of manure in lbs..... . ....| 2,888 2,026 1,994 1,974
Amt. of water in the manure........ 1,87.9 1.896.1 1,505.3 1,466 5
Amt. of dry matter in the manure.... 689.9 488.7 507.5
Consisting of—
Soluble organic matter............ %0.38 86.51 .88 54.04
Solunle mineral matter. .. . 43.71 bHT.8R 89.16 86.89
Insoluble organic matter. 3 880.74 243.22 214.92
Insoluble mincral matter.......... | 114.94 166 ™7 147.49 201.65
%01 | o699 | 4837 | 6otb

Containing nitrogen........ ...... 4.22 6.07 3.6 365
Equal to ammonia... 512 .87 4.56 4.@
Containing nitrogen 14.01 12.07 9.88 9.88
Equal to ammonia. 17.02 14.65 11.40 11.89
Total amount of nitrogen in manure. 18.23 18.14 13.14 18.%
Equal toammonia. ............. .. 2.14 23.02 15.96 15.
The manure contains ammonia in )

freestate.... ......oooiiiiiiiiins 96 a5 .20 1
The manure contains ammonia in

form of salts, easily decomposed by

quicklime ...........i0iiviin ann 2.49 1.7 B .89
Total amount of orzanic matters. .. 801.45 476.25 802.05 2(8.96
Total amount of mineral matters... 158.15 2138.65 '186.65 288.54

“Tt will be remarked,” says Dr. Velcker, ¢ that in the first ex-
perimental period, the fermentation of the dung, as might have
been expeceted, proceeded most rapidly, but that, notwithstanding,
very little nitrozen was dissipated in the form of volatile ammenia ;
and that on the whole, the loss which the manure sustained was
inconsiderable when compared with the enormous waste to which
it was subject in the subsecquent warmer and more rainy seasons of
the year. Thus we find at the end of April very nearly the sawne
amount of nitrogen which is contained in the fresh; whereas, at
the end of August, 279 per cent of the total nitrogen, or nearly
onc-third of the nitrogen in the manure, has been wasted in one
way or the other.

“It is worthy of observation,” continues Dr. Veelcker, “that,
during a wcll-regulated fermentation of dung, the loss in
iatrinsically valuable constituents is incousiderable. and that in
such a preparatory process the gfficrcy of the manure becomes grectly
enhanced. For certain purposes fresh dung can never take the
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place of well-rotted dung. * * The farmer will, therefore, al-
ways be compelled to submit a portion of home-made dung to
fermentation, and will find satisfaction in knowing that this pro-
cess, when well regulated, is not atteaded with any serious de-
preciation of the value of the manure. In the foreguing amalyses
he will find the direct proof that as long as heavy showers of rain
are excluded from manure-heaps, or the manure is kept in water-
proof pits, the most valuable fertilizing matters are preserved.”

This experiment of Dr. Velcker proves conclusively that manure
can be kept in a rapid state of fermentatioa for six months during
winter, with little loss of nitrogen or other fertilizing matter.

During fermeatation a portion of the insoluble matter of the
dung becomes soluble, and if the manure is then kept in a heap
exposed to rain, there is a great loss of fertilizing mattcr. This is
precisely what we should expect. We ferment manure to make it
more readily available as plant-food, and when we have attained
our object, the manure shoull be applied to the land. We keep
winter applesin the cellar until they get ripe. As soon as they are
ripe, they should be eaten, or they will rapidly decay. Thisis well
understood. And it should be equally well known that manure,
after it has been fermenting in a heap for six months, cannot safcly
be kept for another six months exposcd to the weather.

The following table shows the composition of 100 lbs. of the
farm-yard manure, at different periods of the year : -

COMPOSITION OF 100 LBS. OF FRESH FARM-YARD MANURE (NO. 1.) EXPOSED IN
NATURAL STATE, AT DIFFERENT PERIODS OF THE YEAR.

Whenput| gy 14| 4 q
L| Apr. 30,| Aug. 23.| Novw. 15,
up, Now. <
3. 1854, 1855. | 1855. | 1835. | 1835.
Water... ..oooceeiiininnnninninnn. 66.17 69.83 | 65.95 | 75.49 | 429
Soluble organic matter. .. . 2.48 3.86 4.27 .95 2.4
Soluble inorganic matter. 1.54 297 2.86 1.97 1.87
Insoluble organic matter. 25.70 18.44 [ 19.23 [ 12.20 | -10.89
Iusoluble mineral matter. 4.05 4.9 %.69 739 10.21
100.00 | 100.00 | 100.00 | 100.00 | 100.00
Containing nitrogen....... ...... .149 2 .30 .19 .18
ual to ammonia.... ............ .181 32 36 23 21
Containing nitrowen .. 494 47 .59 47 A7
Equal to ammonia................. 599 b7 3! .62 57
Total amount of nitrogen. .. 643 4 .80 .66 65
Equal to ammonia TR0 .89 107 85 .18
Ammonia in a free state .034 019 008 010 008
Ammonia in form of salts easily de-
composed by quicklime... ....... .088 064 .085 .088 041
Total amt. of orzanic matter. . .... 8.4 2380 | 2350 [ 1515 13.63
Total amt. of mineral substances. . 5.59 787 | 10.55 936 1208

It will be secn that two-thirds of the fresh manure is water.
Aftér fermenting in an exposed heap for six months, it still con-
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tains about the same percentage of water. When kept in tke Leap
until August, the percentage of water is much great.r. Of four
tons of such manure, three to.:s are water.

Of Nitrogen, the most valuable ingredient of the manure, the
fresh dung, contained 0.64 per cent ; after fermenting six months, it
contained (.89 per cent. Six months later, it contained 0.65 per
cent, or about the same amount as the fresh manure,

. Of mineral matter, or ash, this fresh farm-yard manure con-
tained 5.59 per cent; of which 1.54 was soluble in water, and 4.05
insoluble. After fermenting in the heap for six months, the ma-
nure contained 10.55 per cent of ash, of which 2.86 was soluble,
and 7.09 insoluble. Six months later, the soluble ash had de-
creased to 1.97 per cent.

The following table shows the composition of the manure, at
different periods, in the dry stzte. In other words, supposing all
the water to.be removed from the manure, its composition woull
be as follows:

COMPOSITION OF FRESH FALM YARD MANURE (NO. I.) EXPOSED. CALCULATED DRY.

Whenput, Feb. A&r‘l Aug. | Nov.
3, 1834, | 1835, | 1885, | 1855,

Soluble organic matter. .

Soluable inorganic ‘matter.
Insoluble organic matser.
Insoluble mineral matter...

Containing nitro; K’ 91 .88 Nyt °
Eqnal to ammonia. .58 1.10 | 1.06 .03 .83
Containing nitrogen 1.46 155 1751 192 1.8
ual to ammounia 177 1881 212 | 233! 294
Total amount of nitrogen 1.90 246 | 263 | 2.60( 257
ual to ammonia....... 2.30 29 | 818 | 82| 812
Ammonia in free state .10 .062] .023] .011] .08
Ammonia in form of salts easily decom- .
posed by quicklime.................. 28 212 pZ 154 159
Total amount of organic matter....... 8348 | 73.%1 | 69.03 | 61.81 | 53.00
Total amount of mineral suhstances ..| 16.52 | 26.09 | 80.97 | £8.19 | 47.00

“ A comparison of these different analyscs,” says Dr. Veelcker,
“ points out clearly the changes which fresh farm-yard manure un-
dergoes on keeping in a heap, exposed to the influence of the
weather during a period of twelve months and twelve days.

“1. It will be perceived that the proportion of organic matter
steadily diminishes from month to month, until the original per-
centage of organic matter in the dry manure, amountmg to 83.48
per cent, becomes reduced to 53 per cent.

“2. On the other hand, the total percentage of mincral matter
vises as steadily as that of the organic matter falls.
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¢ 8. It will be seen that the loss in organic matter affects the
percentage of insoluble organic matters more than the pcreentage
of soluble organic substauces.

‘4. The percentage of soluble organic matters, indeed, increased
considerably during the first experimental period ; it rose, namely,
from 7.33 per cent to 12.79 per ccnt. Examined again on the 80th
of April, very nearly tho same pereentage of soluble organic matter,
as on February the 14th, was found. The August analysis shows
but a slight decrease in the percentage of soluble crganic matters,
while there is a decrease cf 2 per cent of soluble organic matters
when the November analysis is compared with the February an-
alysis.

“5. The soluble mineral matters in this manure rise or fall in
the diffcrent experimental periods in the same order as the soluble
organic matters. Thus, in February, 9.84 per cent of soluble
mineral matters were found, whilst the manure contained only 4.55
per cent, when put up into a heap in November, 1854. Gradually,
however, the proportion of soluble mineral matters again dimin-
ished, and became reduced to 7.27 per cent, on the examination of
the manure in November, 1855.

“@. A similar regularity will be observed in the percentage of
nitrogen contained in the soluble organic matters.

“1In the insoluble organic matters, the percentage of nitrogen
regularly increased from November, 1854, up to the 28d of Au-
gust, notwithstanding the rapid diminution of the percentage of
insoluble organic matter. For the last experimental period, the
percentage of nitrogen in the insoluble matter is nearly the same
as on August 23d.

“8, With respect to the total percentage of nitrogen in the fresh
manure, examined at different periods of the yezr, it will be seen
that the February manure contains about one-half per cent more
of nitrogen than the manure in a perfectly fresh state. On the
80th of April, the percentage of nitrogen again slightly increased;
on August 23d, it remained stationary, and had sunk but very lit-
tle when last examined on the 15th of November, 1855.

“ This series of analyses thus shows that fresh farm-yard manure
rapidly becomes more soluble in water, but that this desirable
change is realized at the expense of a large proportion of organic
matters. It likewise proves, in an unmistakable manner, that
there is no advantage in keeping farm-yard manure for too long &
period ; for, after February, neither the percentage of svtuble or-
ganic, nor that of soluble mineral matter, has become greater,
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and the percentage of nitrogen in the manure of April and August
is only a very little higher than in February.”

‘“ Before you go any further,” said the Deacon, “ answer ma
this question : Suppose I take five tous of farm-yard manure, and put
it in a heap on the 3d of November, tell me, 1st, what that beap
will contain when first made; 2d, what the heap will contain
April 80th ; and, 31, what the heap will contain August 33d.”

Here is the table: :

OONTENTS OF A HEAP OF MANURB AT DIFFERENT PERIODS, EXPOSED TO RAIN, ETO.

When put

upkAow. April 30. | Aug. 28. | Now. 15,
Total weight of manure in heap ..... 10,000 7,188 7,025 6.95¢
Water in the heap of manure.. .....| 6,617 4,707 5.304 5,167
Total organic matter................. 2,824 1,678 1,054 947
Total inorganic matter... . 559 53 67 840
Total nitrogen in heap...... 61.3 63.9 46.3 46.0
Total soluble organiz matter. A48 305 A7 190
Total insoluble organic matter 2,576 1,378 866 k6 1d
Soluble mineral matter... .... .. 154 204 138 130
Insoluble mineral matter .. ......... 425 549 519 710
Nitrogen in soluble matter........... 14.9 21.4 13.2 12.9
Nitrogen in insoluble matter......... 49.4 4.5 33.1 38.1

The Deacon put on his spectacles and studied the above table
carefully for some time. “ That tells the whole atory,” said he,
“ you put five tons of fresh manure in a heap, it ferments and geta
warm, and nearly one ton of water is driven off by the heat.”

“ Yes,"” said the Doctor, ¢ you see that over half a ton (1,146 1bs.)
of dry organic matter has been slowly burnt up in the heap; giv-
ing out as much heat as half a ton of coal burnt in a stove. But
this is not all. The manure is cooked, and steamed, and softened
by the process. The organic matter burnt up is of no value.
There is little or no loss of nitrogen. The heap contained 64.3 1ba.
of nitrogen when put up, and 63.9 1bs. after fe. menting six months.
And it is evident that the manure is in a much more active and
available condition than if it had been applied to the land in the
fresh state. There was 14.9 1bs. of nitrogen in a soluble condition
in the fresh manure, and 21.4 lbs. in the fermented manure. And
what is equally important, you will notice that there is 154 lbs. of
soluble ash in the heap of fresh manure, and 204 lbs. in the heap
of fermented manure. In other words, 50 lbs. of the insoluble
mineral matter had, by the fermentation of the manure, been ren-
dered soluble, and consequently immediately avaiiable as plant-
food. This is a very important fact.”

The Doctor is right. There is clearly a great advantage in fer-
menting manure, provided it is done in such a manner as to pre.
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vent loss. We have not only less manure to draw out and spread,
but the plant-food which it contains, is more soluble and active.

The table we have given shows that there is little or no loss of
valuable constituents, even when manure is fermented in the open
air and exposed to ordinary rain and snows during an English
winter. But it also shows that when the manure has been fer-
mented for six months, and is then turned and left exposed to the
rain of spring and summer, the loss is very considerable.

The five tons (10,000 1bs.,) of fresh manure placed in a heap on
the 8d of November, are reduced to 7,133 lbs. by the 80th of April.
Of this 4,707 1bs. is water. By the 28d of August, the heap is re-
duced to 7,025 lbs., of which 5,304 lbs. is water. There is nearly
600 1bs. more water in the heap in August than in April.

Of total nitrogen in the heap, there is 64.3 lbs. in the fresh
manure, 63.9 lbs. in April, and only 46.3 lbs.in August. This is a
great loss, and there is no compensating gain.

‘We haveseen that, when five tons of manure is fermented for six
months, in winter, the nitrogen in the soluble organic matter is
increased from 14.9 1bs. to 21.4 1bs. This is a decided advantage.
But when the manure is kept for another six months, this soluble
nitrogen is decreased from 21.4 Ibs. to 13.2 1bs. We lose over 8
Ibs. of the most active and available nitrogen.

And the same remarks will apply to the valuable soluble mineral
matter. In the five tons of fresh manure there is 154 1bs. of soluble
mineral matter. By fermenting the heap six months, we get 204
Ibs., but by keeping the manure six months longer, the soluble
mineral matter is reduced to 188 lbs. We lose 66 1bs. of valu-
able soluble mineral matter.

By fermenting manure for six months in winter, we greatly im-
prove its condition; by keeping it six months longer, we lose
largely of the very best and most active parts of the manure,
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CHAPTER XV,

KEEPING MANURE UNDER COVER

Dr. Veelcker, at the same time he made the experiments alluded
to in the preceding chapter, placed another heap of manure under
cover, in a shed, It was the same kind of manure, and was treated
precisely as the other—the only difference being that one heap was
exposed to the rain, and the other not. The following table gives
the gesults of the weighings of the heap at different times, and also
the percentage of loss:

MANURE FERMENTED UNDER COVER IN SHED.

TABLE SHOWING THE ACTUAL WEIGHINGS, AND PERCENTAGE OF LO8S IN WEIGHT,
OF EXPERIMENTAL HEAP (NO. II.) FRESH FARM-YARD MANURE UNDER
S8HED, AT DIFFERENT PERIODS OF THE YEAR.,

Weight | Lossin | pe.. oot
original e of
Manure | weight | %7 2
in Lbs. | én Lbs. .
Put ug on the 8d of November, 1854..........ce0nuene 8,258
Wel ed on the 30th of Apnl, 1855, or after a lapse
MONEHS. ... eviiiiiiiiiiis et eseeeniens 1,618 | 1,645 | 50.4
Wel hed on the 234 of August, 1855, or aftcr a lapse
months and 20 o{a ............................ 1,297 | 1,961 | 60.0
Weighed on the 15th November, 1855, or after a|
lapseof 13monthsand 12daY8......ce. cevern.ennen 1,285 | 2,028 | 62.1

It will be seen that 100 tons of manure, kept in a heap under
cover for six months, would be reduced to 49.6-10 tons. Whereas,
when the same manure was fermented for the same length of time
in the open air, the 100 tons was reduced to only 71.4-10 tons.
The difference is due principally to the fact that the heap exposed
contained more water, derived from rain and snow, than the heap
kept under cover. This, of course, is what we should expect._
Let us look at the results of Dr. Veelcker's analyses :
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TABLE S3OWING THE COMPOSITION OF EXPERIMENTAL HEAP (NO. IL.) FRESH FARM.
YARD MANURE UNDER S8HED, IN NATURAL 8TATE AT DIFFERENT
PERIODS OF THE YEAR.

Whenpull pop, 14| Apr. 80,|dug. 28.| Noo. 16,
1855, || 1 .

up, Nov.

3, 1854. 855, 1855, 1855.
WALer. .. tovereierencenrosaracnnnes 66.17 67.82 | 56.69 | 4848 | 4166
*Soluble organic matter............ 2.43 2.63 4.68 4.13 5.31
Soluble inorganic matter......... 1.54 2.12 3.33 3.05 4,43
tInsoluble organic matter.... ..... 25 76 .46 | 2543 | 2W.01 | 27.69

Insoluble mineral-matter...........| 4.05 747 | 9.67| 23.:8| 2088

*Containing nitrogen.............. 140 Byd 1 42
Egua] to ammonia..... .. .181 20 k-2 81 51
+Containing nitrogen. F 404 58 R 1.01 1.09
Equal to ammonia. .. . 599 0 111 1.23 131
Total amount of nitro, ceee 643 5 1.19 p 4 1.51
Equal to ammonia .. . 180 .90 143 [ 1.5t [ 182
Ammoaia in free sta cecsee o OR 055 015 019
Ammonia in form bf sal y de-|

composed by quaicklime.......... .088 054 .101 .108 .146
Total amount of orrauic matter....| 28.4 23.09 | 80.06 | 90.14 | 83.06
Total amount of mineral substance..|  5.59 9.59 | 18.05| 20.48 | 2528

TABLE SHOWING THE COMPOSITION OF EXPERIMENTAL HEAP (NO. II.) FRESH FARM-
YARD MANURE UNDER SHED, CALCULATED DRY, AT DIFFERENT
PERIODS OF THE YEAR.

When pul|
13?”1 Now Feb. 14,|Apr. 30, A;lérs.gs, 1\’10&535,
#8oluble organic matter.. .... ... .33 8.04 | 10.74 1.80 9.20
Soluble iml)‘g;anlc matter..........  4.55 6.48 .84 5.39 7.59
4Insoluble organic matter......... 76.15 62.60 | 58.99 | 45.97 | 47.46
Insolable mineral matter.......... 11.97 088 | 043 | 41.34 | 3.0
\ 100.00 | 100.00 | 100.00 | 100.00 | 100.00
*Containing nitrogen. ............ At 53 .83 .46 el
Equal toammonia... ........ .5% .63 .16 56 .83
+Containing nitrogen 1.46 1. 214 1.78 1.88
Equal toammonia.. ......... ....| 177 2.14 2.59 2.16 220
Total amount of nitrogen.......... 190 2.30 2T 2.4 2.60
Equal to ammonia............. ... 2.30 2.80 8.35 2R 8.08
Ammonia in free state............. 10 067 127] <026 032
Ammonia in form of salts, casily de
composed by quicklima... ...... .26 .163 284 182 250
Total amount of organic matter..... 83.48 70.64 | 69.73| 53.27T| 056.06
Total amount of mineral substance .| 16.52 20.36 | 30271 4678 | 43.34

The above analyses are of value to those who buy fresh and fer-
mented manure. They can form some idea of what they are get-
ting. If they buy a ton of fresh manure in November, they get
12% 1bs. of nitrogen, and 80% 1bs. of soluble mineral matter. If .
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they buy a ton of the same manure that has been kept undecr cover
until February, they get, nitrogen, 15 lbs.; soluble minerals, 42}
Ibs. In April, they get, nitrogen, 23% lbs.; soluble minerals, 67}
los. In August, they get, nitrogen, 25¢ 1bs. ; soluble minerals, 61
lbs. In November, when the manure is over one year old, they
get, in a ton, nitrogen, 30f lbs. ; soluble minerals, 88} lbs.

‘When manure has not been exposed, it is clear that a purchaser
can afford to pay considerably more for a ton of rotted manure
than for a ton of fresh manure. But waiving this point for the
present, let us see hcw the matter stands with the farmer who
makes and uses the manure. What does he gain by keeping and
fermenting the manure under cover ?

The following table shows the weight and composition of the
entirc heap of manure, kept under cover, at different times:

TABLE SHOWING OCMPOSITION OF BNTIRE EXPERIMENTAL HEAP (XO. IL.) PRESH
FARX-YARD MANURE, UNDER SHED.

When put' |
April 30, Aug. 38, | Nov. 15,
up, Nov. 3
aiged | 1885 | 186, | " 1858,
Be. s, Bs. Bs.
Weight of manure...........o.cnues .o | 8.258. 1,618, 1,297, 1,95,
Amount of water in the manure 2,153, 917.6 563.2 514.5
Amount of drymatter................... 1,102 695.4 733.8 0.5
‘Oonaist.lng of soluble organic matter.. . 80.77 74.68 58.56 66.28
Solable mineral matter............ 50.11 54.51 30.53 54.68
+Insoluble organic matter......... 83).17 | 41084 | 837.82| 84.97
Insoluble mineral matter.......... 181.93 | 15597 | 808.37| WM
1,102, 695.4 783.8 0.5
*Containing nitrogen........ .ccceeen.. 4.5 4.38 3.46 5.9
I uL&ngm?nia ........ reeieenreeaes 1%3; ﬁg 1&(23 [ lg.;
n nitrogen..... ......ccc0eene X X :
Equal to ammonia. ................ . 19.52 17.46 15.88 16 44
Total amount of nitrogen in manure.... 20.98 19.26 16.5¢ 18.79
%uu to nlmnon!amll ........... i s 25.40 179 :
e manure contains ammonia in frce
BHALL. ... i i iiiiiiiiieiieeee e 1.10 88 19 28
’l‘l:;; mn“l ure cﬁnmdm nmmonl; in tniankn
ecomposed uick-
i, o castly decomposed > e LY La Bl a8
Total amount of organic matter.. . .
Total amount of mineral matter.... .... 210481 342.98| 81238

This is the table, as given by Dr. Veelcker., For the sake of
comparison, we will figure out what the changes would be in a
heap of five tons (10,000 1bs.) of manure, when fermented under
cover, precisely in the same way as we dil with the heap fer-
mented in the open air, exposed to the rain. The following is the
table :

L 4
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OONTENTS OF A HEAP OF MANURE AT DIFFERENT PERIODS. FERMENTED UNDER

COVER.
. Aosl| April 3. | dug. 23. | Nov. 15.
s, s, Bs. | s,
Total weight of manure in heap 10.050 4,960 4,000 8?789'0
Water in the heap of mauure., 6,617 2,822 1,737 1,579
Total organic matter....... . . 2.84 1,4% 1,205 1,253
Total inorganic matter... ........... 559 646 1,057 958
Total nm'o?en inheap............... 64.3 59 50.8 57.8
Total soluble organic matter. cen 248 230 165 203.5
Insoluble organic matter.. 2,576 1,260 1,040 1,049
Soluble mineral matter. ... 154 167 122 168
Insoluble mineral matter. . 495 479 935 90
Nitrogen in soluble matter . 14.9 18.4 10.4 15.9
Nitrogen in insoluble matter. cen 49.4 45.6 40.4 41.3
. Total dry matter in keap............ 8.288 2,038 2,263 2,211

It will be seen that the heap of manure kept under cover con-
tained, on the 80th of April, less soluble organic matter, less soluble
mineral matter, less soluble nitrogenous matter, and lass total ni- -
trogen than the heap of manure exposed to the weather. This is
precisely what I should have expected. The heap of mapure in
the shed probably fermentcd more rapidly than the heap out of
doors, and there was not water enough in the manure to retain
the carbonate cf ammonia, or to favor the production of organic
acids. The heap was too dry. 1If it could have received enough of
the liquid from the stables to have kept it moderately moist, the -
result woull have been very diffcrent.

‘We will postpone further consideration of this point at oresent,
and look at the results of another of Dr. Veelcker's iateresting
experiments.

Dr. Velcker wished to ascertain the effect of three common
methods of managing manure:

1st. Keeping it in a keap in the open air in the barn-yard, or
field.

2d. Kceping it in a %eap under cover in a shed.

8d. Keeping it spread out over the barn-yard.

“You say these are common methods of managing mannre,”
remarked the Deacon, “ but I never knew any one in this country
take the troable to spread manure over the yard.”

¢ Perhaps not,” I replied, ‘‘ but you have known a good mary
farmers who adopt this very method of keeping their manure.
They do not spread it—but they let it lie spread out over the
yards, just wherever it happens to be.” .

Let us see what the effect of this treatment is on the composi-
tion and value of the manure. S

We have examined the effect of keeping manure in a heap in .
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the open air, and also of keeping it in a heap under cover. Now
let us see how these methods compare with the practice of leav
ing it exposed to the rains, spread out in the yard.

On the 8rd of November, 1854, Dr. Velcker weighed out 1,653
Ibs. of manure similar to that used in the preceding experiments,
and spread it out in the yard. It was weighed April 80, and again
August 23, and November 15.

The following table gives the actual weight of the manure at
the different periods, also the actual amount of the water, organic
matter, ash, nitrogen, etc. :

TABLE SHOWING THE WEIGHT AND COMPOSITION OF HNTIRE MASS OF EXPERI-
MENTAL MANURE (NO. IIL), FRESH FARM-YARD MANURE, SPREAD IN OPEN
YARD AT DIFFERENT PERIODS OF THE YBAR. IN NATUBAL STATE.

When pit] April 80, Aug. 23, | Nov. 15,
| AN | R

up, Nov.
3, 1854, 1883
Ds. s, s, s,
‘Weight of manure....... .. ceesesreeess| 1,652 1,429, 1,012. |} 950.
Amount of water in the manure.. ..| 1,088 1.143. 709.8 |622.8
Amount of dr{ MAtter. ..cuveenernennnnns 559, 235.5 802.7 |827.2
*Consisting of soluble organic matter...| 4097 16.56 496 3.95
Soluble mineral matter............ 25,43 14.41 647 553
+Insoluble organic matter.. .| 467 163.79 | 106.81 | 94.45
Insoluble mineral matter.......... 60.93 90.75| 184.46 | 228.28
55).0) 285.50 | 802.70 | 827.20
*Containing nitrogen.......... [OPPPIRIIN 3.23 119 .60 R
aal to ammonia...... 3.98 1.44 .13 .39
+Containing nitrogen 6.21 6.51 354 8.6
to ammonia .54 7.90 42| 4.
Total amount of nitro, 9.49 .70 4.14| 3.88
Equal to amMmONia......evunuaieasnes -0 11.52 9.34 5.02| 4.64
The manure contains ammonia in free,
-17: 1 7 S LT TR T ETS 55 14 138 0075
The manure contains ammonia in form
of salts, easily decomposed by quick-
UMe. . eeiinererniiienreenerenanencanss 1.45 X 55 i
Total amount of organic matter.........| 446.64 17081 1177 | 98.40
T'otal amount of mineral matter......... 92.36 105.16 . 190.93 | 228.80

“One moment,” said the Deacon. ~ These tables are a little
confusing. The table you have just given shows the actual weight
of the manure in the heap, and what it contained at different
periods.”—* Yes,” said I. “and the table following shows what
100 1bs of this manure, spread out in the yard, contained at the
different dates mentioned. It shows how greatly manure deterio-
rates by being exposed to rain, spread out on the surface of the
yard. -The table merits careful study.”
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TABLE SHOWING COMPOSITION OF EXPERIMENTAL HEAP (NO, ITL.), FRESH FARM.
YARD MANURE, SPREAD IN OPiN YARD, AT DIFFERENT PERIUDS
OF THE YEAR. IN NATURAL STATE.

Wien puti 4 5y 30,1 Aug. 28, | Ne
. 28, | New. 16,
up, 1100 0| 4G
3. 1854, 1865, 1855, 1855,
WALEr. ... oevooiteisiens crneennnieanss 6.17 .02 | .09 | 6s.56 i
*Soiuble organic matter................. 2.48 1.16 49 43
Soluble inurganic matter.... . 1.54 1.01 .64 B4
1lusoluble organic matter. .. | %576 1146 | 10.56 9.94
Insoluble minecral Matter.... ccoveeeeens 4.05 b.55 18.22 .51
100.00 | 100.00 | 100.00 | 100.00

*Containing nitrogen. 149 08 06 .03
Equal to m%moniu . 181 9 07 036
+Containing nitroge 494 45 35 36
Equal to ammonis. ... 599 54 42 46
Total amount of nitro 648 55 41 8
Equal to ammonia 180 .63 49 496
Ammonia in free statc 034 010 012 0008
Ammonia in form of sal .

poscd by quicklime .088 045 051 050
Total amount of organic matter..... .... 28.24 12.62 11.06 | 10.86
Total amount of mincral sabstance...... 5.69 7.56 18.85 4.08

The following table shows the composition of thc manure, cal-

culated dry :

fABLE SHOWING COMPOSITION OF EXP_RIMENTAL HEAP (}(O. 1), FRESH FARK
YARD MANURE, SPREAD IN OPEN YARD, AT DIFFERENT PERIODS

OF THE YEAR. CALCULATED DRY,

When putl 4piy 80| 4 Ve
. | Aug. 28, | Nov. 18,
| ess, | 18es. | 186,
#Soluble organic matter ....... ........ 7.88 5.80 1.64 121
Soluble lnogrganic matter. . .| 455 5.05 2.14 1.69
+Insoluble organic matter. 6.156 57.87 85.80 28.3
Insoluble mineral matter.... 1" 81.78 60.93 | 68.
100.00 | 100.00 | 100.00 | 100.00

*Contalning nitrogen 44 42 20 .10
Equal to ammonia.. .53 51 4 a2
+Containing nitrogen 1.46 2.28 L1 1.09
Equal to ammonia, . 1.7 2.76 141 1.82
Total amount of nit: 1.9 270 1.37 1.19
Equal to ammonia...... ..| 28 3.1 1.6 1.4
Ammonia in free state.................. .10 05 .040 0017
Ammonia in form of saits, easily decom-

posed by quicklime........ .. [PPTP .26 25 An 007
‘Total amount of organic matter. .. ..| 83.48 63.17 86.94 | 80.07
Total amount of mineral substance ..... 16.52 36.83 6306 | 6793

I have made out the following table, showing what would be
the changes in a heap of 5 tons (10,000 Ibs.) of manure, spread out
in the yard, so that we can readily see the cffect of this method of
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}
management as compared with the other two methods of kee.ping
tue manure in compact heaps, one exposed, the other under covcr.
The following is the table :

GONTENTS OF THE MASS8 OF MANURE, SPREAD OUT IN FARM-YARD, AXD EXPOSED

TO RAIN, ETC.
+ When spread| .
out, Nov. 8. April 80. | Aug 28. | Nov. 15.
s, bs. s, Des.
Total weight of manure 10,000 8,650 6,1:0 5,750
‘Water in the manure. .. 6,617 6,022 49 8,771
Total organic matter. .. . 2,824 1,022 | 677 595
Total inorgauic matter. . 638 | 1,155 1,384
Total nitrogen in manure,......... 64.3 45.9 B 2.4
Total soluble orgunic matter. . uU8 100 80 AH
Insoluble organic matter.. 2,516 92 647 571
Solubl» mincral matter .. . 154 87 . 39 38
Insoluble mineral matter. . 48 549 1,116 1,851
Nitrogen in soluble matter..... . 14.9 6.9 3.6 1.7
Nitrogen in insolublc matter...... 4.4 89 2.4 20.7

It is not necessary to make many remarks on this table. The
facts speak for themselves. It will be seen that there is consid-
erable loss even by lettiny the manure lie spread out until spring ;
but, scrious as this loss is, it i3 small compared to the loss sus-
tained by allowing the manure to lie exposcd in the yard Guring
the summer.

In the five toas of fresh manure, we have, November 3, 64.3
Ihs. of nitrogen; April 80, we Lave 46 lbs. ; August 28, only 25
lbs. This is a great loss of the most valuable constituent of the
manure. Of soluble mineral matt: r, the next most valuable ingre-
dicnt, we have in the five tons of fresh manure, November 8, 164
Ibs. ; April 80, 87 lbs. ; and August 23, only 89 lbs. Of soluble
nitrogen, the most active and valuable part of the manure, we
have, November 8, ncarly 15 Ibs.; April 80, not quite 7 lbs,;
August 23, 8% 1bs. ; and November 15, not quite 1% Ibs.

Dr. Velcker made still another experiment. He took 1,618
Ihs. of well-rotted dung (mixed manure from horses, cows, and
pizs,) and kept it in a heap, exposed to thc weather, from Decem-
ber5 to April 30, August 23, and November 15, weighing it and
analyzing it at these different dates. I think it is not necessary to
give the results in detail. From the 5th of December to the 80th
of April, there was no loss of nitrogen in the heap, and compar-
atively little loss of soluble mincral matters; but from April 30 to
August 23, there was considerable loss in both these valuable ip-
.gredients, which were washd out of the heap by rain
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Dr. Voelcker draws th2 following conclusions from "his experi-
ments :

‘ Having describel at length my experiments with farm-yard
manure,” he says, “ it may not be amiss to state brietfly the more
prominent and practically interesting points which have beea
developed in the course of this investigation. I would, therefore,
obscrve:

“1." Perfectly fresh farm yard manure contains but a small pro-
portion of free ammonia.

“ 2. The nitrogen in fresh dung exists principally in tc state of
insoluble nitrogenized matters.

“8. The soluble organic and mineral constituents of dung are
much more valuable fertilizers than the insoluble. Particular
care, therefore, should be bestowed upon the preservation of the
liquid excrements of animals, and for the same rcason the manure
should be kept in perfectly water-proof pits of sufficient capacity
to render the sctting up of dung-Leaps in the corner of ficlds, as
‘much as it is possible, unnccessary.

‘4. Farm-yard manure, even in quite a fresh state, contains
phosphate of lime, whic2 is much more soluble than has hitherto
been suspected. ' - '

“5. The urine of the horse, cow, and pig, does not contain any
appreciable quantity of phosphate of lime, whilst the drainings of
dung-heaps contain considerable quantities of this valuable fer-
tilizer. The drainings of dung-heaps, partly for this reason, are
more valuable than the urine of our domecstic animals, and, there-
fore, ought to be prevented by all available means from running
to waste.

“@. The most effectual mo2ans of preventing loss in fertilizing
matters is to ¢art the manure directly on the fleld whenever cir-
cumstances allow this to be done.

7. On all soils with a moderate proportion of clay, no fear
necd to be entertaiaed of valuabl: fertilizing substances becoming
wasted if the manure cannot be plowed in at once. Fresh, and
even well-rotten, dung contains very little free ammonia; and
since active fermentation, and with it the further evolution of
free ammonia, is stopped by spreading out the manure on the
field, valuable volatile manuring matters can not escape into the
air by adopting this plan.

“ As all soils with a moderate proportion of clay possess in a
remarkable degree the power of absorbing and retaining manuring
matters, none of the saline and soluble organic constituents are
wasted even by a heavy fall of rain. gt may, indeed, be questioned
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whether it is more advisable to plow in the manure at once, or
to let it lie for some time on the surface, and to give the rain full
opportunity to wash it into the soil.

* It appears to me a matter of the greatest importance to regulate
the application of manure to our fields, so that its constituents
may become properly diluted and uniformly distributed amongst
a large mass of soil. By plowing in the manure at once, it ap-
pears to me, this desirable end can not be reached so perfectly as
by allowing the rain to wash in gradually the manure evenly
spread on the surface of the field.

“ By adopting such a course, in case practical experience should
confirm my theoretical reasoning, the objection could no longer be
maintained that the land is not ready for carting manure upon it.
I am inclined to recommend, as a general rule: Cart the manure
on the field, spread it at once, and wait for a favorable opportu-
nity to plow it in. In the case of clay soils, I have no hesitation
to say the manure may be spread even six months before it is
plowed in, without losing any appreciable quantity in manuring
matter.

“I am perfectly aware, that on stiff clay land, farm-yard ma
nure, more especially long dung, when plowed in before the
frost sets in, exercises a most beneficial action by keeping the
soil loose, and admitting the free access of frost, which pulverizes
the land, and would, therefore, by no means recommend to leave
the manure spread on the surface without plowing it in. All I
wish to enforce is, that when no other choice is left but cither to
set up the manure in a heap in a corner of the field, or to spread
it on the ficld, without plowing it in directly, to adopt thc latter
plan. In the case of very light sandy soils, it may perhaps not
be advisable to spread out the manure a long time before it is
plowed in, since such soils do not possess the power of retaining
manuring matters in any marked degree. On light sandy soils, I
would sugzcst to manure with well-fermented dung, shortly before
the crop intended to be grown is sown.

“8. Well-rotten dung contains, likewise, little free ammonia,
but a very much larger proportion of soluble organic and saline
mineral matters than fresh manure.

“9. Rotten dung is richer in nitrogen than fresh.

“19. Weight for weight, rotten dung is more valuable than
fresh. -

“11. In the fermentation of dung, a very coasiderable propor-
tion of the organic matters in fresh manurc i3 dissipated into the
air in the form of carbonic acid and other gascs.
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“12. Properly regulated, however, the fermentation of dung is
not attended with any great loss of nitrogen, cor of salue mineral
matters.

*18. During the fermentation of dung, ulmic, humic, and othcr
organic acids are formed, as well as gypsum, which fix the am-
monia generated in the decomposition of the nitrugenized con-
atituents of dung.

“14. During the fermentation of dung, the phosphate of lime
which it contains is rendered more soluble than in fresh manure.

“15. In the interior and heated portions of manure-heaps, am-
monia is given off ; but, on passing into the external and cold lay-
crs of dung-heaps, the frec ammonia i3 rctained in the heap.

“16. Ammonia is not given off from the surface of well-com-
pressed dung-heaps, but on turning manure-heaps, it is wasted in
appreciable quantities. Dung-heaps, for this reason, siould not
be turned more frequently than absolutely necessary.

“17. No advantage appears to result from carrying onthe fer
mentation of dung too fzr, but every disadvantage.

“18. Farm-yard manure becomes deteriorated in value, when
kept in heaps cxposed to the weather, the more the longer it is
kept.

“19. The loes in manuring mattcrs, which is incurred in keep-
ing manurc-heaps exposed to the weather, is not so much due to
the volatilization of ammonia as to the removal of ammoniacal
salts, soluble nitrogenizcd organic matters, and valuable mineral
matters, by the rain which falls in the period during which the
manure is kept.

“20. If rain is excluded from dung-heaps, or little rain falls at
a time, the loss in ammonia is trifling, and no saline matters, of
course, are removed; but, if much rain falls, especially if it de-
scends in heavy showers upon the dung-heap, a serious loss in
ammonia, soluble organic matter, phosphate of lime, and salts of
potash is incurred, and the manure becomes rapidly deteriorated
in value, whilst at the same time it is diminished in weight.

“21. Well-rotten dung is more readily affectcd by the deteriorat-
ing influence of rain than fresh manure.

¢ 22. Practically speaking, all the cssentially valuable manuring
constituents are preserved by keeping farm-yard manure under
cover.

“23. If the animals have been supplied with plenty of litter,
fresh dung cor:tains an insufficient quantity of water to induce an
active fcrmentation. In this case, fresh dung can not be properly
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fermented under cover, except water or liquid manure is pumped
over the heap from time to time.

“ Where much straw is used in the manufacturc of dung, and
no provision is made to supply the manure in the pit at any time
with the requisite amount of moisture, it may not be advisable to
put up a roof over the dung-pit. On the other hand, on farms
where there is a de..ciency of straw, so that the woisture of the
excrements of our domestic animals is barely absorbed by the lit-
ter, the advantaze of erecting a roof over tae dung-pit will be
found very great.

“24. The worst method of making manure is to produce it by
animals Kept in open yards, since a large proportion of valuable
fertilizing matters is wasted in a short time ; and after a lapse of
twelve months, at least two-thirds of the substance of the manure
is wasted, and only one-third, inferior in quality to an equal
weight of fresh dung, is left behind.

“25. The most rational plan of keeping manure in heaps ap-
pears to me that adopted by Mr. Lawrence, of Cirencester, and
described by him at length in Morton'’s ¢ Cyclopeedia of Agricul-
ture,’ under the head of ‘ Manure.’ ”

CHAPTER XVI.
AN ENGLISH FLAN OF KEEPING MANURE.

“T would like t» know,” said the Deacon, “ how Mr. Lawrence
manages his manure, cspecially as his method has received such
high commendation.”

Charley got the s2cand volurae of “Morton’s Cyclopedia of Agzri-
culture,” from the book shelves, and turned to the article on
“ Manur>.” He found that Mr. Lawrence adopted the *“Box
System” of feeding cattle, and used cut or chaffed straw for bedcing.
And Mr. Lawrence clsfms that by this plan * manure will have
been madz under the most perfect conditions.” And “when the
boxes are full at those periods of the year at which manure is re-
quired for the succeeding crops, it will be most advantageously dis
posed of by being tramsferred at once to the 11n 1, and covered in.”

“ Good, said the Deacon, “I think he is right there.” Charley
continued, and read as follows :

“But there will be accumulations of manur: requiring removal
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from the homestead at other seasons, at which it cannot be so ap-
plied, and when it must be stored for future use. The following
has been found an effectual and economical mode of accomplish-
ing this; more particularly when cut litter is used, it saves the cost
of repeated turnings, and effectually prevents the decomposition
and waste of the most active and volatile principle.

“ Some three or more spots are selected according to the size of
the farm, in convenient positions for access to the land under till-
age, and by the side of the farm roads The sites fixed on are
then excavated about two fcct under the surrounding surface. In

- the bottom is laid some three or four inches of earth to absorb any
moisture, on which the manure is emptied from the carts. Thisis
evenly spread, and well trodden as the heap is forming. As soon
as this is about a foot above the ground level, to allow forsinking,
the heap is gradually gathered in, until it is completed in the form
of an ordinary stecp roof, slightly rounded at the top by the final
treading. In the course of building this up, about a bushel of salt,
to two cart-loads of dung is sprinkled amongst it. The basc lail
out at any one time should not excced that required by the manure
ready for the complete formation of the heap s far as it goes; and
within a day or two after such portion is built up, and it hes
settled into shape, a thin coat of earth in a moist state is plastered
entirely over the surface. Under these conditions decomposition
does not take place, in consequence of the exclusion of the air; or
at any rate to so limited an extent, that the ammonia is absorbed
by the earth, for there is not a trace of it perceptible about the
heap; though, when put together without such covering, this is
perceptible enough to leeward at a hundred yards’ distance.

“ When heaps thus formed arc resorted to in the auturn, either
for the young seeds, or for plowing in on the stubbles after prepar-
ing for the succeeding root crop, the manure will be found un-
dirainished in quantity and unimpaircd in quality ; in fact, simply
consolidated. Decomposition then procecds within the soil, where
all its results are appropriated, and rendercd available for the suc-
ceeding cercal as well as the root crop.

“It would be inconvenient to plaster the heap, were the ridge,
when settled, above six or seven feet from the ground level; the
basc may be formed about ten to twelve feet wide, and the ridge
about nine fcet from the base, which settles down to about scven
fect; this may be extended to any lensth as further supplics of
manure require removal. One man is sufficient to form the heap,
and it is expedient to employ the same man for this scrvice, who
soon gets into the way of performing the work neatly and quickly.
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It has been asxed where a farmer is to get the earth to cover his
heaps—it may be answered, keep your roads scraped when they
get muddy on the surface during rainy weather—in itself good
cconomy—and leave this in small heaps beyond the margin of
your roads. This, in the course of the year, will be found an
ample provision for the purpose, for it is unnecessary to lay on a
coat more than one or two inches in thickness, which should be
donc when in a moist state. At any rate, there will always be
found an accumulation on headlands that may be drawn upon if
1.ced be.

“ Farmers who have not been in the habit of bestowing care on
the manufacture and subsequent preservation of their manure, and
watching results, have no conception of the importance of this.
A barrowful of such manure as has been described, would pro-
duce a greater weight of roots and corn, tthn that so graphically
described by the most talented and accomplished of our agricul-
tural authors—as the contents of ‘necighbour Drychaff’'s dung-
cart, that creaking hearse, that is carrying to the field the dead
body whose spirit has departed.’

“There is a source of valuable and extremely useful manure on
every farm, of which very few farmers avail themselves—the gath-
ering together in one spot of all combustible waste and rubbish, the
clippings of hedges, scouring of ditches, grassy accumulation on
the sides of roads and fences, etc., combined with a good deal of
earth. If these are carted at lcisure times into a large circle, or in
two rows, to supply the fire kindled in the center, in a spot which
is frequented by the laborers on the farm, with a three-pronged
fork and a shovel attendant, and each passer-by is encouraged to
add to the pile whenever he sees the smoke passing away so freely
as to indicate rapid combustion, a very large quantity of valuable
ashes are collected between March and October. In the latter
month the fire should be allowed to go out; the ashes are then
tirown into a long ridge, as high as they will stand, and thatched
while dry. This will be found an invaluable store in April, May,
and June, capable of supplying from twenty to forty bushels of
ashes per acre, according to the care and industry of the collector,
to drill with the seeds of the root crop.”

The Deacon got sleepy before Charley finished reading. We
can not afford to be at so much trouble in this country,” he said,
and took up his hat and left.

The Deacon is not altogether wrong. Our climate is very dif-
ferent from that of England, and it is seldom that farmers need
to draw out mauure, and pile it in the field, except in winter, anil
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then it is not necessary, I think, either to dig a pit or to cover the
heap. Those who draw manure from the city in summer, may
probably adopt some of Mr. Lawrence’s suggestions with ad-
vantage.

The plan of collecting rubbish, brush, old wood, and sods, and
convertiug them into ashes or charcoal, is one which we could
often adopt with decided advantage. Our premises would be
cleaner, and we should have less fungus to speck and crack our
apples and pears, and, in addition, we should have a quantity of
ashes or burnt earth, that is not only a manure itself, but is spe-
cially useful to mix with moist superphosphate and other artificial
manures, to make them dry enough and bulky enough to be easily
and evenly distributed by the drill. Artificial manures, so mixed

* with these ashes, or dry, charred earth, are less likely to injure the
seed than when sowd with the seed in the drill-rows, unmixed
with some such material. Sifted coal ashes are also very useful
for this purpose. :

OCHAPTER XVII.
SOLUBLE PHOSPHATES IN FARM-YARD MANURE.

There is one thing in these experiments of Dr. Veelcker's which
deserves special attention, and that is the comparstively large
amount of soluble phosphate of lime in the ash of farm-yard ma-
nure. I do not think the fact is generally known. In estimating
the value of animal manures, as compared with artificial manures, it
is usually assumed that the phosphates in the former are insoluble,
and, therefore, of less value than the soluble phosphates in super-
phosphate of lime and other artificial manures.

Dr. Velcker found in the ash of fresh farm-yard manure, phos-
phoric acid equal to 12.23 per cent of phosphate of lime, and of
this 5.35 was soluble phosphate of lime,

In the ash of well-rotted manure, he found phosphoric acid
equal to 12.11 per cent of phosphate of lime, and of this, 4.756 was
soluble phosphate of lime.

“That is, indeed, an important fact,” said the Doctor, “but I
thought Professor Veelcker claimed that ¢ during the fermentation
of dung, the phosphate of lime which it contains is renZered more
soluble than in fresh manure.’”



SOLUBLE PHOSPHATES IN FARM-YARD MANURE. "3

‘“ He did say so,” I replied, “ and it may be true, but the above
figures do not seem to prove it. When he wrote the sentence you
have quoted, he probably had reference to the fact that he found
more soluble phosphate of lime in rotted manure than in fresh
manure. Thus, he found in 5 tons of fresh and 5 tons of rotted
manure, the following ingredients:

3
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“It will be seen from the above figures that rotted manure con-
tains more soluble phosphate of lime than fresh manure.

“ But it does not follow from this fact that any of the insoluble
phosphates in fresh manure have been rendered soluble during the
fermentation of the manure.

“There are more insoluble phosphates in the rotted manure than
in the fresh, but we do not conclude from this fact that any of
the phosphates have been rendered insoluble during the process of
fermentation—neither are we warranted in concluding that any of
them have been rendered soluble, simply because we find more
soluble phosphates in the rotted manure.”

“ Very true,” said the Doctor, “but it has been shown that ¢
the heap of manure, during fermentation, there was an actual in-
crease of soluble mineral matter during the first six months, and,
to say the least, it is hizhly probable that some of this increase of
soluble mineral matter contained more or less solul:le phosphates,
and perhaps Dr. Veelcker had some facts to show that such was
the cage, although he may not have published them. At any
rate, he evidently thinks that the phosphates in manure are ren-
dered more soluble by fermentation.”

“ Perhaps,” said I, “ we can not do better than to let the matter
rest in that form. I am mercly anxious not to draw definite con-
clusions from the facts which the facts do not positively prove. I
am strongly in favor of fermenting manure, and should be glad to
have it shown that fermentation does actually convert insoluble
phosphates into a soluble form.”

There is one thing, however, that these experiments clearly
prove, and that is, that there is a far larger quantity of solubis

4
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phosphates in manure than is generally supposed. Of the total
phosphoric acid in the fresh manure, 43 per cent is in a soluble
condition ; and in the rotted manure, 40 per cent is soluble.

This is an important fact, and one which is generally over-
looked. It enhances the value of farm-yard or stable manure, as
compared with artificial manures. But of this we may have more
to say when we come to that part of the subject. I want to make
one remark. I think there can be little doubt that the proportion
of soluble phosphates is greater in rich manure, made from grain-
fed animals, than in poor manure made principally from straw.
In other words, of 100 lbs. of total phosphoric acid, more of it
would be in a soluble condition in the rich than in the poor ma-
nure,

CHAPTER XVIII.
HOW THE DEACON MAKES MANURE.

“T think,” said the Deacon, “ you are talking too much about
the science of manure making. Science is all well enough, but
practice is better.” »

‘“ That depends,” said I, “on the practice. Suppose you tell
us how you manage your manure.”

“ Well,” said the Deacon, “I do not know much about plant-
food, and nitrogen, and phosphoric acid, but I think manure is a
good thing, and the more you have of it the better. I do not be-
lieve in your practice of spreading manure on the land and letting
it lie exposed to the sun and winds. I want to draw it out in the
spring and plow it under for corn. I think this long, coarse
manure loosens the soil and makes it light, and warm, and porous.
And then my plan saves labor. More than half of my manure is
handled but once. It is madein the yard and sheds, and lies there
until it is drawn to the field in the spring. The manure from the
cow and horse stables, and from the pig-pens,is thrown into the
yard, and nothing is done to it except to level it down occasionally.
In proportion to the stock kept, I think I make twice as much
manure as you do.”

. “Yes,” said I, “twice as much 7n bulk, but one load of my
manure is worth four loads of your long, coarse manure, composed
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principally of corn-stalks, straw, and water. I think you are wise
in not spending much time in piling and working over such
manare.”

‘I'he Deacon and I have a standing quarrel about manure. We
differ on all points. He is a good man, but not what we call a good
farmer. He cleared up his farm from the original forest, and he
has always been content to receive what ‘his land would give him.
If he gets good crops, well, if not, his expenses are moderate, and
he manages to make both-ends meet. I tell him he could double
his crops, and quadruple his profits, by better farming—but though
he cannot disprove the facts, he is unwilling to make any change
in his system of farming. And so he continues to make just as
much manure a3 the crops he is obliged to feed out leave in his
yards, and nomore. He does not, in fact, make any manure. He
takes what comes, and gets it on to his land with as little labor as
possible.

It is no use arguing with such a man. And it certainly will not
do to contend that his method of managing manure is all wrong.
His error is in making sach poor manure. But with such poor
stuff as he has in his yard, I believe he is right to get rid of it with
the least expense possible.

I presume, too, that the Deacon is not altogether wrong in regard
to the good mechanical effects of manure on undrained and indif-
ferently cultivated land. Ihave no doubt that he bases his opinion
on experience. The good effects of such manure as he makes
must be largely due to its mechanical action—it can do little
towards supplying the more important and valuable elements of
plant-food. -

I commend the Deacon’s system of managing manure to all such
as make a similar article. But I think there is a more excellent
way. Feed the stock better, make richer manure, and then it will
pay to bestow a little labor in taking care of it.
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CHAPTER XIX.
HOW JOHN JOHNSTON MANAGES HIS MANURE

One of the oldest and most successful farmers, in the State of
New York, is John Johnston, of Geneva. He has a farm on the
borders of Scneca Lake. It is high, rolling land, but nceded under
draining. This has been thoroughly done—and done with great
profit and advantage. The soil is a heavy clay loam. Mr. John-
ston has been in the habit of summer-fallowing largely for wheat,
generally plowing three, and sometimes four times. He has been
a very successful wheat-grower, almost invariably obtaining large
crops of wheat, both of grain and straw. The straw he feeds to
shecp in winter, putting more straw in the racks than the sheep
can eat up clean, and using what they leave for bedding. The
sheep run in yards enclosed with tight board fences, and have
sheds under the barn to lie in at pleasure.

Although the soil is rather heavy for IncCian corn, Mr. Johnston
succeeds in growing large crops of this great Americdan cereal
Corn and stalks arc both fed out on the farm. Mr. J. has not yet
practised cutting up his straw ard stalks into chaff.

The land is admirably alapted to the growth of red clover, and
great crops of clover and timothy-hay are raised, and fed out on
the farm. Gypsum, or plaster, is sown quite freely on the clover
in the spring. Comparatively few roots are raised—not to exceed
an acre—and thesc only quiterecently. The main crops are winter
wheat, spring barley, Indian corn, clover, and timothy-hay, and
clover-seed. .

The materials for making manure, then, are wheat and barley
straw, Indian corn, cora-staliss, clover, and timothy-hay. These
are all raised on the farm. But Mr. Johnston has for many years
purchased linsecd-cil cake, to feed to his sheep and cattle.

This last fact musi not be overlooked. Mr. J. commenced to
feed oil-cake when its value was little known here, and when e
bought it for, I think, scven or cight dollars a ton. He continued
to use it even when he had to pay fifty dollars per ton. Mr. J.
has great faith in manure—and it i a faith resting on good evidence
and long experience. If he had not fed out so much oil-cake and
clover-hay, he would not bave found his manure so valuable,

“How much oil-cake does he use?” asked the De2acon.

‘‘ He gives his slicep, oa the average, about 1 1b. each per day.”
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1f hefeeds out a ton of clover-hay, two tons of straw, (for feed and
bedding,) and one ton of oil-cake, the manure obtained from this
quantity of food and litter, would be worth, accordmv to Mr.
Lawes’ table, given on page 45, $34.72.

On the other hand, if he fed out one ton of corn, one ton of
clover-hay, and two tons of straw, for feed and bedding, the manure
would be worth $21.65.

If he fed ope ton of corn, and threc tons of straw, the manure
would be worth only $14.09.

He would get as much manure from the three tons of straw and
one ton of corn, as from the two tons of straw, one ton of clover-
hay, and onc ton of oil-cake, while, as before said, the manure in
the one case would be worth $14.69, and in the other $34.72.

In other words, a load of the good manure would be worth, when
spread out on the land in the field or garden, more than two loads
of the straw and corn manure,

To get the same amount of nitrogen, phosphoric acid, and
potash, you have to spend more than twice the labor in cleaning
out-the stables or yards, more than twice the labor of throwing
or wheeling it to the manure pile, more than twice the labor of
turning the manure in the pile, more than twice the labor of
loading it on the carts or wagons, more than twice the labor of
drawing it to the ficld, more than twice the labor of unloading it
into heaps, and more than twice the labor of spreading it in the
one case than in the other, and, after all, twenty tons of this poor
manure would not produce as good an effect the first season us ten
tons of the richer manure.

“Why so”? asked the Deacon.

¢ Bimply because the poor manure is not so active as the richer
manure. It will not decompose so readily. Its nitrogen, phos-
phoric acid, and potash, are not so available. The twenty tons,
may, in the long run, do as much good as the ten tons, but I very
much doubt it. At any rate, I would greatly prefer tle ten tons
of the good manure to twenty tons of the poor—even when spread
out on the land, ready to plow under. What the difference would
be in the value of the manure in the yard, you can figure for your-
self. It would depend on the cost of handling, drawing, and
spreading the extra ten tons.”

The Deacon estimates the cost of loading, drawing, unloading,
and spreading, at fifty cents a ton. This is probably not far out of
the way, though much depends on the distance the manure has to
be drawn, and also on the condition of the manure, etc.
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The four tons of feed and bedding will make, at arough estimate
about ten tons of manure.

Thisten tons of straw and corn wanure, according to Mr. Lawes’
estimate, is worth, in the fleld, $14.69. And if it costs fifty centsa
load to get it on the land its value, 4 the yard, would be §9.69—
or nearly ninety-seven cents a ton.

The ten tons of good manure, according to the same estimate, is
worth, in the field, $34.72, and, consequently, would be worth, in
the-yard, $29.72. In other words, a ton of poor manure is worth,
in the yard, ninety-seven cents a ton, and the good manure $2.97.

And so in describing John Johnston’s method of managing
manure, this fact must be borve in mind. It might not pay the
Deacon to spend much labor on manure worth only ninety-seven
cents a ton, while it might pay John Johnston to bestow some con-
siderable time and labor on manure worth $2.97 per ton.

“ But is it really worth this sum ?” asked the Deacon.

“In reply to that,” said I, “all Iclaim is that the figures are com-
parative. If your manure, made as above described, is worth
ninety-seven cents a ton in the yard, then John Johnston’s manure,
made as stated, is certainly worth, at least, $2.97 per ton in the
yard.”

Of this there can be no doubt.

“If you think,” I continued, “ your manure, so made, i3 worth
only half as much as Mr. Lawes’ estimate; in other words, if your
ten tons of manure, instead of being worth $14.69 in the field, is
worth only $7.35; then John Johnston’s ten tons of manure,
instead of being worth $34.72 in the field, is worth only $17.36.”

“That looks a little more reasonable,” said the Deacon, “John
Johnston’s manure, instead of being worth $2.97 per ton in the yard,
is worth only $1 48 per ton, and mine, instead of being worth ninety-
seven cents a ton, is worth forty-eight and a half cents a ton.”

The Deacon sat for a few minutes looking at these figures.
**They do not seem so extravagantly high as I thought them at
first,” he saxd, “and if you will reduce the figures in Mr. Lawes’
table one-haif all through, it will be much nearer the truth. I
think my manure is worth forty-eight and a half cents a ton in the
yard, and if your figures are correct, I suppose I must admit that
John Johnston’s manure is worth $1.48 per ton in the yard.”

I was very glad to get such an admission from the Deacon, He
did not see that he had made a mistake in the figures,’and so 1 got
him to go over the calculation again.
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“You take a pencil, Deacon,” said I, “and writz down the

figures :

Manure from a tonof cil-cake.....oevvevnrnnnnn. $19.72
Manure from a ton of clover-hay................. 9.64
Manure from two tons of straw......c..c....e..... 5.36

- $34.72

“This would make about ten tons of manure. We have asteed
to reduce the estimate onc-half, and consequently we have $17.36
as the value of the teu tons of manure.”

*“ This is John Johnston’s manure. It is worth $1.73 per ton in
the ficld.

¢ It costs, we have estimated, 50 cents a ton to handle the manure,
and consequently it is worth in the yard $1.23 per ton.”

“ This is less than we made it before,” said the Deacon.

“ Never mind that,” said I, ¢ the figures arc correct. Now write
down what your manure is wort :

Manure from 1 ton Of COMD. ... eueureeeeensnnnnnns $6.65
Manure from 8 tons of straw........cveeeeeeneen. 8.04
$14.69

“ This will make about ten tons of manurc. In this case,as in the
other, we are to reduce the estimate one-half. Consequently, we
have $7.35 as the value of this ten tons of manure in the ficld, or
734 cents a ton. It costs, we have estimated, 50 cents a ton to
handle the manure, and, thercfore, it is worth ¢n theyard, 28} cents
a ton.”

“ John Johnston’s manure is worth in the yard, $1.28 per ton.

_The Deacon’s manure is worth in the yard, 284 cents per ton.”

“There 18 some mistake,” exclaimed the Deacon, “you said, at
first, that one load of John Johnston’s manure was worth as much
as two of my loads. Now you make one load of his manure worth
more than five loads of my manure. This is absurd.”

“ Not at all, Deacon,” said I, “ you made the figures yoursclf,
You thought Mr. Lawes’ estimate too high. You reduced it one-
half. The figures are correct, and you must accept the conclusion.
If John Johnston’s manure is only worth $1.23 per ton in the yard,
yours, made from 1 ton of corn and 8 tons of straw, is only
worth 23% cents per ton.”

“ An1 now, Deacon,” I continued, “ while you have a pencil in
your hand, I want you to make onc more calculation. Assuming
that Mr. Lawes’ estimatc is too hizh, and we rcduce it one-half,
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figure up what manure is worth when made from straw alone.
You take 4 tons of wheat straw, feed out part,and use part for
bedding. It will give you about 10 tons of manure. Aud this 10
toas cost you 60 cents a ton to load, draw out, and spread. Now
figurc:

“Four tons of straw is worth, for manure, according to Mr.
Lawes’ table, $2.68 per ton. We have agreed to reuce the figurcs
oae half, and so the

10 tons of manure from the 4 tons of straw is worth...$5.36
Drawing out 10 tons of manure at 50 cents............ 5.00

Value of 10 tons of straw-manure iz yard............. $0.36

“In other words, if John Johnston’s manure is worth only $1.23
per ton in the yard, the straw-made manure is worth only a little
over 3} cents a ton in the yard.”

“That is too absurd,” said the Deacon.

“Very well,” I replied, ** for once I am glad to azree with you.
Buat if this is absurd, then it fcllows that Mr. Lawes’ estimate of
tae value of certain foods for manure is not 8o extravagant as you
supposed—which is precisely what I wished to prove.”

“You have not tcll us how Mr. Johnston manages his manure,”
said the Deacon.

“Thcre is nothing very remarkablc about it,” I replied. “ There
are many farmers in this neighborhood who adopt the same
method. I think, however, John Johnston was the first to recom-
mcend it, and suhjected himself to some criticism from some of tie
so-called scientific writers at the time.

‘“ His general plan is to lcave the manure ia the yards, bascments,
and sheis, under the sheep, until spring. He usually sells his fat -
sheep in March. As soon as the shecp are removed, the manure is
either thrown up into loose heaps in the yard, or drawn directly
to the field, where it is to bc uscd, and made into a heap there.
The manure is not spread on the land until the autumn. It re-
mains in the heaps or piles all summer, being usually turned once,
and somectimes twice. Tc manure becoines thoroughly rotted.”

Mr. Johnston, like the Deacon, applies his manure to> the cora
crop. But the Deacon draws out his fresh green manure in the
spring, on sod-land, and plows it under. Mr. Johnston, on the
other hand, kecps his manure in a heap through the summncr,
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spreads. it on the sod in Scptember, or the first week in October.
Here it lies until next spring. The grass and clover grow up
through manure, and the grass and manure are turned under next
spring, and the land planted to corn.

Mr. Johnston is thoroughly convinced that Le gets far more
benefit from the manure when applied on the surface, and left ex-
posed for several months, than if he plowed it under at once.

I like to write and talk about John Johnston. I like to visit
him. He is so delightfully enthusiastic, belicves so thoroughly in
good farming, and has been so eminently successful, that a day
spent in his company can not fail to encourage any farmer to re-
newed efforts in improving his soil. *‘ You must drain,” he wrote
to me; “when I first commenced farming, I never made any
money until I began to underdrain.” But it is not underdraining
alone that is the causc of his eminent success. When he bought
his farm, ‘“ near Geneva,” over fifty years ago, there was a pile of
manure in the yard that had lain there year after year, until it was,
as he said, “as black as my hat.” The former owner regarded it
as a nuisance, and a few months before young Johnston bought
the farm, had given some darkies a cow on condition that they
would draw out this manure. They drew out six loads, took the
cow—and that was the last secn of them. Johnston drew out this
manure, raised a good crop of wheat, and that gave him a start.
He says he has been asked a great many times to what he owes his
success as a farmer, and he has replied that he could not tell
whether it was “dung or credit.” It was probably neithcr. It
was the man—his intelligence, industry, and good common setse.
That heap of black mould was merely an instrument in his hands
that he could turn to good account.

His first crop of wheat gave him * credit.’” and this also he used
to advantage., He belicved that good farming would pay, and it
was this faith in a generous soil that made him willing to spend
the money obtained from the first crop of wheat in enriching tho
land, and to avail himself-of his credit. Had he lacked this faith—
had he hoarded every sixpence he could have ground out of the
soil, who would have ever heard of John Johnston ? He has
been liberal with his crops and his animals, and has ever found
them grateful. This is the real lesson which his life teaches.

- He once wrote me he had something to show me. He did not
tcll me what it was, and when I got there, he took me to a field of
grass that was to be mown for hay. The ficld had been in winter
wheat the ycar before. At the time of s>wing the wheat, tho
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whole field was seeded down with timothy. No clover was sown
either then or in tne spring ; but after the wheat was sown, he put
on a slight dressing of manure on two portions of the field that
he thought were poor. He to.d the man to spread it out of the
wagon just as thin as he could distribute it evenly over the land.
It was a very light manuring, but the manure was rich, and thor-
oughly rotted. I do not recollect whether the effect of the manure
was particularly noticed on the wheat ; but on the grass, the fol-
lowing spring, the effcct was sufficiently striking. Those two por-
tions of the field where the manure was spread were covered with
a splendid crop of red clover. You could see the exact line, in both
cases, where the manure reached. It looked quite curious. No
clover-seed was sown, and yet there was as fine & crop of clover
as one could desire.

On looking into the matter more closely, we found that there
was more or less clover all over the field, but where the manure
was not used, it could hardly be scen. Th: plants were small,
and the timothy hid them from view. But where the manure
was used, these plants of clover had been stimulated in thcir
growth until they covered the ground. The leaves were broad
and vigorous, while in the other case they were small, and almost
dried up. This is probably the right explanation. The manure
did not “ bring in the clover;” it simply incrcased the growth of
that already in the soil. It shows the value of manure for grass.

This is what Mr. Johnston wanted to show me. “I might have
written and told you, but you would not have got a clear idca of
the matter.” This is true. Onc had to see the great luxuriance of
that piece of clover to fully appreciatc the effect of the manure.
Mr. J. said the manure on that grass was worth $30 an acre—that
is, on the three crops of grass, before the ficld s again plowed. I
have no doubt that this is true, and that the future crops on the
land will also be benefited—not directly from the manure, per-
haps, but from the clover-roots in the soil. And if the field were
pastured, the effect on future crops would be very decided.
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CHAPTER XX.

MY OWN PLAN OF MANAGING MANURE.

One of the charms and the advantages of agriculture is that a
farmer must think for himself. He should study principles, and
apply them in practice, as best suits his circumstances.

My own methol of managing manure gives me many of the
advantages claimed for the Deacon’s method, and John Johnston's,
also.

“I do not understand what you mean,” said the Deacon; “my
method differs essentially from that of John Johnston.”

“True,” I replied, “ you use your winter-made manure in the
spring; while Mr. Johnston piles his, and gets it thoroughly fer-
mented ; but to do this, he has to keep it until the autumn, and it
does not benefit his corn-crop before the ncxt summer. He loses
the use of his manure for a year.”

I think my method secures both these advantages. I get my
winter-made manure fermented and in good condition, and yet
have it ready for spring crops.

In the first place, I should remark that my usual plan is to cut
up all the fodder for horses, cows, and sheep. For horses, I some-
times use long straw for bedding, but, as a rule, I prefer to run
everything through a feed-cutter. We do not steam the food, and
'we let the cows and sheep have a liberal supply of cut corn-stalks
and straw, and what they do not eat is thrown out of the mangers
and racks, and used for bedding.

I should state, too, that I keep a good many pigs, seldom having
less than 50 breeding sows. My pigs are mostly sold at from two
to four months old, but we probably average 160 head the year
round. A good deal of my manure, therefore, comes from the
pig-pens, and from iwo basement cellars, where my store hogs
sleep in winter.

In addition to the pigs, we have on the farm from 150 to 200
Cotswold and grade sheep; 10 cows, and 8 horses. These are our
manure makers.

The raw material from which the manure is manufactured con-
sists of wheat, barley, rye, and oat-straw, corn-stalks, corn-fodder,
clover and timothy-hay, clover seed-hay, bean-straw, pea-straw,
potato-tops, mangel-wurzel, turnips, rape, and mustard. These
are all raised on the farm; and, in addition to the home-grown
oats, peas, and corn, we buy and feed out considerable quantities
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of bran, shorts, fine-middlings, malt-combs, corn-meal, and a little
oil-cake. I sell wheat, rye, barley, and clover-seed, apples, and
potatoes, and sometimes cabbages and turnips. Probably, on the
average, for each $100 I receive from the sale of these crops, I
purchase $25 worth of bran, malt-combs, corn-meal, and other
feed for animals, My farm is now rapidly increasing in fertility
and productiveness. The crops, on the average, are certainly at
least double what they were when I bought the farm thirteen
years ago; and much of this increase has taken place during the
last five or six years, and I expect to see still greater improvement
year by year.

“ Never mind all that,” sail the Deacon; “ we all know that
manure will enrich land, and I will concede that your farm has
greatly improved, and can not help but improve if you continue
to make and use as much manure.”

“T expect to make more and more manure every year,” said I.
“The larger the crops, the more manure we can make; and the
more manure we make, the larger the crops.”

The real point of differeace between my plan of managing ma-
nure, and the plan adopted by the Deacon, is essentially tais: I
aim to keep all my manure in a compact pile, where it will slowly
ferment all winter. The Deacon throws his horse-manure into a
heap, just outside the stable door, and the cow-manure into an-
other heap, and the pig-manure into another heap. These heaps
are more or less scattcred, and are exposcd to the rain, and snow,
and frost. The horse-manure is quite likely to ferment too rap-
idly, and if in a large heap, and the weather is warm, it not
unlikely “fire-fangs” ia the center of the heap. On the other
hand, the cow-manur2 lies cold and dead, and during the winter
freezes into solil lumps.

I wheel or cart all my manure into one central heap. The main
object is to keep it as compact as possible. There are two advan-
tages in this: 1st, the manure is less cxposed to the ran, ani
(2d), when freezing weather sets in, only a few inches of the ex-
ternal portion of the heap is frozen. I have practised this plan
for several years, and can keep my heap of manure slowly fer-
menting during the whole winter.

But in order to ensure this result, it is necessary to begin maks
ing the heap before winter sets in. The plan is this:

Having selected the spot in the yard most convenient for mak-
ing the heap, collect all the manure that can be found in the sheep«
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yards, sheds, cow and horse stables, pig-pens, and hen-house, to-
gether with leaves, weeds, and refuse from the garden, and wheel
or cart it to the intended heap. If you set a farm-man to do the
work, tell him you want to make a hot-bed about five feet high, six
feet wide, and six feet long. I do not think I have ever seen a
farm where enough material could not be found, say in November,
to make such a heap. And this is all that is needed. If the ma-
nure is rich, if it is obtained from animals eating clover-hay, bran,
grain, or other food rich in nitrogen, it will soon ferment. But if
the manure is poor, consisting largely of straw, it will be very de-
sirable to make it richer by mixing with it bone-dust, blood, hen-
droppings, woollen rags, chamber-lye, and animal matter of any
kind that you can find.

The richer you can make the manure, the more readily will it
ferinent. A good plan is to take the horse or sheep manure, a
few weeks previous, and use it for bedding the pigs. It will
absorb the liquid of the pigs, and make rich manure, which will
soon ferment when placed in a heap.

If the manure in the heap is too dry, it is a good plan, when you
are killing hogs, to throw on to the manure all the warm water,
hair, blood, intestines, etc. You may think I am making too
much of such a simple matter, but I have had letters from farmers
who have tried this plan of managing manure, and they say that
they can not keep it from freezing. One reason for this is, that
they do not start the heap early enough, and do not take pains to
get the manure into an active fermentation before winter sets in.
Much depends on this. In starting a fire, you take pains to get a
little fine, dry wood, that will burn readily, and when the fire is
fairly going, put on larger sticks, and presently you have such a
fire that you can burn wood, coal, stubble, sods, or anything you
wish. And so it is with a manure-heap. Get the fire, or fermen-
tation, or, more strictly speaking, putrefaction fairly started, and
there will be little trouble, if the heap is large enough, and frcsh
material is added from time to time, of continuing the fermenta-
tion all winter.

Another point to be observed, and especially in cold weather, is
to keep the sides of the heap straight, and the top level. You
must expose the manure in the heap as little as possible to frost
and cold winds. The rule should be to spread every wheel-har-
rowful of manure as soon as it is put on the heap. If left un-
spread on top of the heap, it will freeze; and if afterwards cov-
ered with other manure, it will require considerable heat to melt
it, and thus rcduce the temperature of the whole heap.
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It is far less work to manage a heap of manure in this way than
may be supposed from my description of the plan. The truth is,
I find, in point of fact, that it is nof an easy thing to manage ma-
nure in this way ; and I fear not one farmer in ten will succeed
the first winter he undertakes it, unless he gives it his personal
attention. It is well worth trying, however, because if your heap
should freeze up, it will be, at any rate, in no worse condition
than if managed in the ordinary way; and if you do succeed,
even in part,*you will have manure in good condition for im-
mediate use in the spring.

As T have said before, I kecp a good many pigs. Now pigs, if
fed on slops, void a large quantity of liquid manure, and it is not
always easy to furnish straw enough to absorb it. When straw
and stalks are cut into ctaff, they will absorb much more liquil
than when used whole. For this reascn we usually cut all our
straw and stalks. We also use the litter from the horse-stable for
bedding the store hogs, and also sometimes, when comparatively
dry, we use the refuse sheep bedding for the same purpose.
‘Where the sheep barn is contiguous to the pig-pens, and when the
sheep bedding can be thrown at once into the pig-pens or cellar,
it is well to use bedding freely for the sheep and lambs, and re-
move it frequently, throwing it into the pig-pens. I do not want
my sheep to be compclled to eat up the straw and corn-stalks too
close. I want them to pick out what they like, and then throw
away what they leave in the troughs for bedding. Sometimes we
take out a five-bushel basketful of these direct from the troughs,
for bedding young pigs, or sows and pigs in the pens, but as a
rule, we use them first for bedding the sheep, and then afterwards
use the sheep bedding in the fattening or store pig-pens.

“And sometimes,” remarked the Deacon, “ you usc a little long
straw for your young pigs to sleep on, so that theycan bury
themselves in the straw and keep warm.”

“True,” I replied, “and it is not a bad plan, but we are not
now talking about the management of pigs, but how we treat our
manure, and how we manage to have it ferment all winter.”

A good deal of our pig-manure is, to borrow a phrase from the
pomologists, “ double-worked.” It is horse or sheep-manure,
used for bedding pigs and cows. It is saturated with urine, and is
much richer in nitrogenous material than ordinary manure, and
consequently will ferment or putrify much more rapidly. Usuaslly
pig-manure is considered “cold,” or sluggish, but this double-
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worked pig-manure will ferment even more rapidly than sheep or
horse-manure alone.

Unmixed cow-manure is heavy and cold, and when kept in a
heap by itself out of doors, is almost certain to freeze up solid dur-
ing the winter.

We usually wheel out our cow-dung every Gay, and spread on
the manure heap. )

This is one of the things that needs attention. There will be
a constant tendency to put all the cow-dung tozether, instead of
mixing it with the lighter and more active manure from the horses,
sheep, and pigs. Spread it out and cover it with some of the more
strawy manure, which is not so liable to freeze.

Should it so happen—as will most likely be the case—that on
looking at your heap some moraing when the thermometer is
below z2ro, you find that saveral wheel-barrowfuls of manure that
were put on the heap the day before, were not spread, and are now
crusted over with ice, it will be well to break up the barrowfuls,
even if necessary to use a crowbar, and place the frozen lumps of
manure on the outside of the heap, rather than to let them lie in the
center of the pile. Your aim should be always to keep the center
of the heap warm and in a state of fermentation. You do not
want the fire to go out, and it will not go out if the heap is prop-
erly managed, even should all the sides and top be crusted over
with a layer of froz2n manure. '

During very severe weather,and when the topis frozen, it is a good
plan, when you are about to wheel some fresh manure on to the
heap, to remove a portion of the frozen crust on top of the heap,
near the center, and make a hole for the fresh manaure, which
should be spread and covered up.

When the beap is high enocugh, say five feet, we commence an-
other heap alongside. In doing this, our plan is to clean out some
of the sheep-sheds or pig-pens, where the minure has accumulated
for some time. This gives us much more than the daily supply.
Place this manure on the outside of the new heap, and then take a
quantity of hot, fermenting, manure from the middle of the old
heap, and throw it into the center of the new heap, and then cover
it up with the fresh manure. I would put in eight or ten bushels.
or as much as will warm up the center of the new heap, and start
fermentation. The colder the weather, the more of this hot
manure should you take from the old heap—the more the bettor.
Fresh manure should be added to the old heap to fill up the hole
made by the removal of the hot manure.
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‘“You draw out a great many loads of manurz during the
winter,” said the Deacon, “and pile it in the field, and I have al-
ways thought it a good plan, as you do the work when there is
little else to do, and when the ground is frozen.”

Yes, this is an improvement on my old plan. I formerly used
to turn over the heap of manure in the barn-yard in March, or as
soon as fermentation had ceased.

The object of turaing the heap is (1st,) to mix the manure and
make it of uniform quality ; (2.1,) to break the lumps and make the
manure fine; and (3d,) to lighten up the manure and make it
loose, thus letting in the air and inducing a second fermentation.
It is a good plan, and well repays for the labor. In doing the
work, build up the end and sides of the new heap straizht,
and keep the top flat. Have an eye on the man doing the work,
and see that he breaks up the manure and mixes it thoroughly,
and that he goes to the bottom of the heap.

My new plan that the Deicon alludes to, is, instead of turning
the heap in the yard, to draw the manure from the heap in the
yard, and pile it up in anotlier heap in the field where it is to be
used. This has all the effects of turning, and at the same time
saves a good deal of team-work in the spring.

The location of the manure-heap in the

CA | field deserves some consideration. If the
manure is to be used for root-crops or po-
tatoes, and if the land is to be ridged, and
the manure put in the ridges, then it wili
be desirable to put the heap on the head-
land, or, better still, to make two heaps,
onc on the headland top of the ficll, and
the other on the headland at the bottom of
the field,as shown in the annexed engraving.
‘We draw the manure with a cart, the
horse walking between two of the ridges
(D), and the wheels of the cart going in C
and E. The manure is pulled out at the
back end of the cart inio small heaps,

about five paces apart.

[B1] “That is what I object to with you
A, B, Manure Heaps ; 0, sgricultural writers,” said the Doctor; “ you
D, E, Ridges, 24 ft. apart. gay ‘about five paces,’ and sometimes ‘ about
five paces would mean 4 yards, and sometimes 6 yards; and if you
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put 10 tons of manure per acre in the one case, you would put 15
tons in the other—which makes quite a ditference in the dose.”

The Doctor is right. Let us figure a little. If your cart holds
20 bushels, and if the manure weighs 75 lba. to the bushel, and
you wish to put on 10 tons of manure per acre, or 1,500 bushels,
or 13} cart-loads, then, as there are 43,560 square feet in an acre,
you want a bushei of manure to 29 square feet, or say a space 2
yards long, by nearly 5 feet wide.

Now, as our ridges are 2} feet apart, and as our usual plan is
to manure § ridges at a time, or 12} feet wide, a load of 20
bushels of manure will go over a space 46} feet long, nearly, or
say 16} yards ; and so, a load would make 8 heups, 15% feet apart,
and there would be 64 bushcls in each heap.

_ If the manure is to be spread on the surface of the land, there is
no neccessity for placing the heap on the headland. You can make
the heap or heaps.—* Where most convenient,” broke in the Dea-
con.—" No, not by any means,” I replied; “for if that was the
rule, the men would certainly put the heap just where it happened
to be the least trouble for them to draw and throw off the loads.”

The aim should be to put the heap just where it will require
the least labor to draw the manure on to the land in the spring.

On what we call “rolling,” or hilly land, I would put the heap
on the highest land, so that in the spring the horses would be
going down hill with the full carts or wagons. Of course, it
would be very unwise to adopt this plan if the manure was not

%

Feld, 40x20 Rods, showing Position of two Heaps of Manure, a, a.

drawn from the yards until spring, when the land was soft;
but I am now speaking of drawing out the manure in the winter,
when there is sleighing; or when the ground is frozen. No farm-
er will object to a little extra labor for the teams in the winter, if
it will save work and time in the spring.
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If the land is level, then the heap or heaps should be placed
where the least distance will have to be traveled in drawing the
manure from the heap to the land. If there is only one heap, the
best point would be in the center of the field. If two heaps, and
the field is longer than it is broad, say 20 rods wide, and 40 rods
long, then the heaps should be made as shown on the previous
page.

If the fleld is square, say 40 x 40 rods, and we can have four
heaps of manure, then, other things being equal, the best points
for the heaps are shown in the annexed figure:
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Peld, 40x40 Rods, showing Position of four Heaps of Munure, a. a, a, 6.

Having determined where to make the heaps, the next question
is in regard to size. We make one about 8 feet wide and 6 feet
high, the length being determined by the quantity of the manure
we have to draw. In cold weather, it is well to finish the heap
each day as far as you go, so that the sloping side at the end of the
heap will not be frozen during the night. Build up the sides
square, so that the top of the heap shall be as broad as the bottom.
You will have to see that this is done, for the average farm-
man, if left to himself, will certainly narrow up the heap like the
roof of a house. The reason he does this is that -he throws the
manure from the load into the center of the heap, and he can not
build up the sides straight and square without getting on to the
heap occasionally, and placing a layer round the outsides. He
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should be instructed, too, to break up the lumps, and mix the ma-
nure, working it over until it is loose and fine. If there are any
frozen masses of manure, place them on the east or south outside,
and not in the middle of the heap.

If there is any manure in the sheds, or basements, or cellars, or
pig-pens, clean it out, and draw it at once to the pile in the field,
and mix it with the manure you are drawing from the heap in
the yard.

We generally draw with two teams and threz wagons. We
have one man to fill the wagon in the yard, anl two men to drive
and unload. When the man comes back from the field, he places
his empty wagon by the side of the heap in the yard, and takes
off the horses and puts them to the lvaded wagon, and drives to
the heap in the fleld. If we have men and teams enough, we
draw with three teams and three wagons. In this case, we put a
reliable man at the heap, who helps the driver to unload, and sees
that the heap is built properly. The driver helps the man in the
yard to load up. In the former plan, we have two teame and three
men; in the latter case, we have three teams and five men, and ss
we huve two men loading and unloading, instead of one, we ought
to draw out double the quantity of manure in a day. If the
weather is cold and windy, we put the blankets on the horses un-
der the harncss, so that they will not be chilled while standing at
the heap in the yard or field. They will trot back lively with the
empty wagon or sleigh, and the work will proceed briskly, and
the manure be less exposed to the cold.

“You do not,” said the Doctor, * draw the manure on to the heap
with a cart, and dump it, as I have seen it done in England ?”

I did so a few years ago, and might do so again if I was piling
manure in the spring, to be kept over summer for use in the fall.
The compression caused by drawing the cart over the manure, hes
a tendency to exclude the air and thus retard fermentation. In
the winter there is certainly no necessity for resorting to any
means for checking fermentation. In the spring or summer it may
be well to compress the heap a little, but not more, I think, than
can be done by the trampling of the workman in spreading the
manure on the heap.

“ You_donot,” said the Doctor, “ adopt the old-fashioned English
plan of keeping your manure in & basin in the barn-yard, and yet
Ishould think it has some advantages.”
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“1 practised it here,” said I, “ for some years. I plowed and
scraped a large hole or basin in the yard four or five feet deep, with
a gradual slope at one end for convenience in drawing out the
loads—the other sides being much steeper. I also made a tank at
the bottom to hold the drainage, and had a pump in it to pump
the liquid back on to the heap in dry weatber. We threw or
wheeled the manure from the stables and pig-pens into this basin,
but I did not like the plan, for two reasons: (1,) the manure being
spread over so large a surface froze during winter, and (2,) during
the spring there was so much water in the basin that it checked
fermentation.”

Now, instead of spreading it all over the basin, we commenced a
small heap on one of the sloping sides of the basin; with a Lorse
and cart we drew to this heap, just as winter set in, every bit of
manure that could be found on the premises, and everything that
would make manure. When got all together, it made a heap seven
or eight feet wide, twenty feet long, and three or four feet high.
‘We then laid planks on tae he:p, and every day, as the pig-pens,
cow and horse stables were cleaned out, the manure was wheeled
on to the heap and shaken out and spread about. The heap soon
commenced to ferment, and when the cold weather set in, although
the sides and some parts of the top froze a little, the inside kept
quite warm. Little chimneys were formed in the heap, where the
heat and steam escaped. Other parts of the heap would be covered
with a thin crust of frozen manure. By taking a few forkfuls of
the latter, and placing them on the top of the ‘‘chimneys,” they
checked the escape of steam, and had a tendency to distribute the
heat to other parts of the heap. In this way the fermentation be-
came more general throughout all the mags, and not so violent at
any one spot.

“ But why be at all this trouble ? "—For several reasons, First.
It saves labor in the end. Two hours’ work, in winter, will save
three hours’ work in the spring. And three hours’ work in the
spring is worth more than four hours’ work in the winter. So
that we save half the expense of handling the manure. 2d. When
manure is allowed to lie scattered about over a large surface, it is
liable to have much of its value washed out by the rain. Inacom-
pact heap of this kind, the rain or snow that falls on it is not more
than the manure needs to kecp it moist enough for fermentation.
8d. There is as much fascination in this fermenting heap of
manure as there is in having money in a savings bank. One is
continually trying to add toit. Many a cart-load or wheel-barrow-
ful of material will be deposited that would vtherwise be allowed
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to run to waste. 4th. The manure, if turned over in February or
March, will be in capital order for applying to rooi crops; or if
your hay and straw contains weed-seeds, the manure will be in
yood condition to spread as a top-dressing on grass-land early in
the spring. * This, I think, is better than keeping it in the yards
all summer, and then drawing it out on the grass land in Septem-
ber. You gain six months’ or a year's time. You get a spleadid
growth of rich grass, and the red-root seeds will germinate next
September just as well as if the manure was drawn out at that
time. If the manure is drawn out early in the spring, and spread
out immediately, and then harrowed two or three times with a
Thomas’ smoothing-harrow, there is no danger of its imparting a
rank flavor to the grass. I know from repeated trials that when
part of a pasture is top-dressed, cows and sheep will keep it much
more closely cropped down than the part which has not been
manured. The idea to the contrary originated from not spread-
ing the manure evenly.

“But why ferment the manure at all? Why not draw it out
fresh from the yards? Does fermentation increase the amount of
plant-food in the manure ? ”—No. But it renders the plant-food
in the manure more immediately available. It makes it more
soluble. We ferment manure for the same reason that we dec-
compose bone-dust or miaerz] phosphates with sulphuric acid, and
convert them into superphosphate, or for the same reason that we
grind our corn and cook the meal. These processes add nothing
to the amount of plant-food in the bones or the nutriment in the
corn. They only increase its availability. 8o in fermenting
manure. When the liquid and solid exzcrements from well-fed
animals, with the straw necessary to absorb the liquid, are placed
in a heip, fermentation sets in and soon effects very important
changes in the nature and composition of the materials. The in-
soluble woody fibre of the straw is decomposed and converted into
humic and ulmic acids. These are insoluble; and when manure
consists almost wholly of straw or corn stalks, there woull be
little gained by fermenting it. But when there is a good propor-
tion of manure from well fed animals in the heap, carbonate of
ammonia is formed from the nitrogenous compounds in the
manure, and this ammonia unites with the humic and ulmic acids
and forms humate and ulmate of ammonia. These ammoniacal
salts are soluble in water—as the brown color of the drainings of
a manure heap sufficienily indicates.

Properly fermented manure, therefore, of good quality, is a
much more active and immediately useful fertilizer than fresh, un<
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fermented manure. There need be no loss of ammonia from
evaporation, and the manure is far less bulky, and costs far less
labor to draw out and spread. The only loss that is likery to
occur is from leaching, and this must be specially guarded against.

CHAPTER XX1L

THE MANAGEMENT OF MANURES.—CONTINUED.

WHY DO WE FERMENT MANURE ?

However much farmers may differ in rcgard tothe advantages
or disadvantages of fermenting manure, [ have never met with
one who contended that it was good, either in theory or practice,
to leave manure for months, scattered over a barn-yard, exposed
to the spring and autumn rains, and to the summer’s sun and
wind. All admit that, if it i8 necessary to leave manure in the
yards, it should be either thrown into a basin, or put into a pile
or heap, where it will be compacs, and not much exposed.

We did not need the experiments of Dr. Veelcker to convince
us that there was great waste in leaving manure exposed to the
leaching action of our heavy rains, We did not know exactly how
much we lost, but we knew it must be considerable. No one ad-
vocates the practice of exposing manure, and it is of no use to dis-
cuss the matter. All will admit that it is unwise and wasteful to
allow manure to lie scattered and exposed over the barn-yards
any longer than is absolutely neccssury.

‘We should either draw it dircctly to the ficld and use it, or we
should make it into a compact heap, where it will not receive
more rain than is needed to keep it moist.

One reason for piling manure, therefore, is to preserve it from
loss, until we wish to use it on the land.

“ We all admit that,” said the Deacon, “ but is there anything
actually gained by fermenting it in the heap ? "—In one sense,
po; but in another, and very important sense, yes. When we
cook corn-meal for our little pigs, we add nothing to it. 'We have
no more meal after it is cooked than before. There are no more
starch, or oil, or nitrogenous matters in the meal, but we think the
pigs can digest the food more readily. And so, in fermenting
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manury, we add nothing to it ; there is no more actual nitrogen,
or phosphoric acid, or potash, or any other ingredient after fer-
mentation than there was before, but these ingredients ure rendered
more soluble, and can he more rapidly taken up by the plants. In
this sense, therefore, there is a great gain.

One thing is certain, we do not,in many cases, get anything
fike as much benefit from our manure as the ingredients it con-
tains would lead us to expect.

Mr. Lawes, on his clayey soil at Rothamsted, England, has
grown over thirty crops of wheat, year after year, on the same
land. One plot has received 14 tons of barn-yard manure per
acre every year, and yet the produce from this plot is no larger,
and, in fact, is frequently much less, than from a few hundred
pounds of artificial manure containing far less nitrogen.

For nineteen years, 1852 to 1870, some of the plots have received
the same manure year after year. The following shows the aver
age yield for the nineteen years:

W heat Straw

’ per acre.  per acre,
Plot 5.—Mixed mineral manure, alone............... 17 bus. 15 cwi.

¢ 6.—Mixed mineral manure, and 200 lbs. ummo-
niacal BaltS. ... .ieiiiiiiiiii e 27 bus. 25 cwt.

¢ 7,—Mixed mineral manure, and 400 1bs. ammo-
niacal 8alt8. ... .oviiiiiiiiit it 56 bus. 86 cwt.

¢ 9.—Mixed mineral manure, and 550 Ibs. nitrate
[ 10 87 bus. 41 cwt.
¢ 2.—14 tons farm-yard dJUDZ.......coieenniennnes <6 bus. 84 cwt.

The 14 tons (31,360 1bs.) of farm-yard manure contained about
8,540 1bs. organic matter, 868 1bs. mineral matter, and 200 Ibs. ni-
trogen. The 400 1bs. of ammoniacal salts, and the 550 1bs. nitrate
of soda, each contained 82 Ilbs. of nitrogen; and it will be seen
that this 82 lbs. of nitrogen produced as great an effect as the 200
Ibs. of nitrogen in barn-yard manure.

Similar experiments have been made on barley, with even more
striking results. The plot dressed with 300 1bs. superphosphate of
lime, and 200 lbs. ammoniacal salts per acre, produced as large a
crop as 14 tons of farm-yard manure. The average yield of barley
for nineteen crops grown on the same land cach year was 48 bus. and
28 cwt. of straw per acre on both plots. TIn other words, 41 Ibs. of
nitrogen, in ammoniacal salts, produced as great an effect as 200
Ibs. of nitrogen in farm-yard manure! During the nineteen years,
¢ne plot had received 162,260 1bs. of organic matter, 16,492 Ibs. of
mineral matter, and 8,800 1bs. of nitrogen; while the other had
received only 5,700 1bs. mineral matter, and 779 1bs. of nitrogen—
and yet one has produced as large a crop as the other.
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Why this difference ¢ It will not do to say that more nitroge
was applied in the farm-yard manure than was needed. M
Lawes says : “ For some years, an amount of ammonia-salts, con
taining 82 lbs. of nitrogen, was applied to one series of plots (0)
barley), but this was found to be too much, the crop generally
being too heavy and laid. Yet probably about 200 lbs. of nitrogen
was annually supplied in the dung, but with it there was no over-
luxuriance, and no more crop, than where 41 1bs. of nitrogen was
supplied in the form of ammonia or nitric aci R

It would scem that there can be but one explanation of these
accurately-ascertained facts. The nitrogenous matter in the ma-
nure is not in an available condition. It is in the manure, but the
plants can not take it up until it is decomposed and rendered sol-
uble. Dr. Veelcker analyzed “perfectly fresh horse-dung,” and
found that of fres ammonia there was not more than one pound
in 15 tons! And yet these 15 tons contained nitrogen enougu to
furnish 140 1bs. of ammonia.

“ Bat,” it may be asked, “ will not this fresh manure decompose
in the soil, and furnish ammonia *” In light, sandy soil, I pre-
sume it will do 8o to a considerable extent. We know that clay
mixed with manure retards fermentation, but sand mixed with
manure accelerates fermentation. This, at any rate, is the case
when sand is added in small quantities to a heap of fermenting
manure. But I do not suppose it would have the same effect when
a small quantity of manure is mixed with a large amount of sand,
as is the case when manure is applied to land, and plowed under.
At any rate, practical farmers, with almost entire unanimity, think
well-rotted manure is better for sandy land than fresh manure.

As to how rapidly, or rather how slowly, manure decomposes
in a rather heavy loamy soil, the above experiments of Mr. Lawes
- afford very conclusive, but at the same time very discouraging
evidence. During the 19 years, 3,800 1bs. of nitrogen, and 16,493
1bs. of mineral matter, in the form of farm-yard manure, were ap-
plied to an acre of land, and the 19 crops of barley in grain and
straw removed only 3,724 1bs. of mineral matter, and 1,064 lbs. of
nitrogen. The soil now contains, unless it has drained away,
1,736 1bs. more nitrogen per acre than it did when the experiments
commenced. And yet 41 lbs. of nitrogen in an available condit’on
is sufficient to produce a good large crop of barley, and §2 1bs. per
acre furnished more than the plants could organize.

‘“ Those are very interesting experiments,” said the Doctor, “ani
show why it is that our farmers can afford to pay a higher price
for nitrogen and phosphoric acid in superphosphate, and other ar



TBE MANAGEMENT OF MANURES. 97

tificial manures, than for.the same amount of nitrogen and phos-
phoric acid in stable-manure.” i

We will not discuss this point at present. What I want to as-
certain is, whether we can not find some method of making our
farm-yard manure more readily available. Piling it up, and let-
ting it ferment, is one method of doing this, though I think other
methods will yet be discovered. Possibly it will be found that
spreading well-rotted manure on the surface of the land will be
one of the most practical and simplcst methods of accomplishing
this object.

“We pile the manure, therefore,” said Char’ey, “ first, because
we do not wish it to lic exposed to the rain in the yards,
and, second, because fermenting it in the heap renders it more
soluble, and otherwise more available for the crops, when applied
to the land.”- )

That is it exactly, and another reason for piling manure is, that
the fermentation greatly reduccs its bulk, and we have less labor
to perform in drawicg it out and spreading it. Ellwanger &
Barry, who draw sevcral thousand loads of stakle-manure every
year, and pile it up to ferment, tell me that it takes three loads of
fresh manure to make one load of rotted manure. This, of course,
hasreference to bulk, and not weight. Three tons of fresh barn-yard
manure, according to the experiments of Dr. Velcker, will make
about two tons when well rotted. Even this is a great saving of
labor, and the rotted manure can be more easily spread, and mixed
more thoroughly with the soil—a point of great importance.

¢ Another reason for fermenting manure,” said the Squire, “is
the destruction of weed-seeds.”

“That is true,” said I, “ and a very important reason; but I try
not to think about this method of killing weed-seeds. It isa great
deal better to kill the weeds. There can be no doubt that a fer-
menting manure-heap will kill many of the weed-seeds, but enough
will usually escape to re-seed the land.”

It is fortunate, however, that the best means to kill weed-seeds
in the manure, are slso the best for rendering the manure most
efficient. I was talking to John Johnston on this subject a few
days ago. He told me how he piled manure in his yards.

“T commence,” he said, ‘‘ where the heap is intended to be, and
throw the mamure on one side, until the bare ground is reached.”

“ What is the use of that ?” I asked.

“If you do not do 80,” he replied, “ there will be some portion of

5
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the manure under the heap that will be so compact that it will not
ferment, and the weed-seeds will not be killed.”
*You think,” said I, “ that weed-seeds can be killed in this way?”
I know they can,” he replied,” but the heap must be carefully
made, 8o that it will ferment evenly, and when the pile is turued,
the bottom and sides should be thrown into the center of the heap.”

LOSS OF AMMONIA BY FERMENTING MANURE.

If you throw a quantity of fresh horse-manure into a loose heap,
fermentation proceeds with great rapidity. Much heat is produccd,
and if the manure is under cover, or there is not rain enough to
keep the heap moist, the manure will “fire-fang” and a large pro-
portion of the carbonate of ammonia produced by the fermentation
will escape into the atmosphcere and be lost.

As I have said before, we use our horse-manure for bedding the
store and fattening pigs. We throw the manure every morning
and evening, when the stable is cleaned out, into an empty stall
near the door of the stable, and there it remains until wanted to
bed the pigs. We find it is necessary to remove it frequently,
especially in the summer, as fermentation soon sets in, and the
escape of the ammonia is detected by its well known pungent
smell. Throw this manure into the pig-cellar and let the pigs
trample it down, and there is no longer any escape of ammonia.
At any rate, I have never perceived any. Litmus paper will detcct
ammonia in an atmosphere containing only one seventy-five
thousandth part of it; and, asProf. 8. W. Johnson once remarked,
‘Tt is certain that a healthy nose is not far inferior in delicacy to
litmus paper.” I feel surc that no ammonia escapes from this
horse-manure after it is trampled down by the pigs, although it
contains an additional quantity of “ potential ammonia ” from the
liquid and solid droppings of thcse animals.

Water has a strong attraction for ammonia. One gallon of ice-
cold water will absorb 1,150 gallons of ammonia.

If the manure, therefore, is moderately moist, the ammonia is
not likely to escape. Furthermore, as Dr. Veelcker has shown us,
during the fermentation of the manure in a heap, ulmic and humic,
crenic and aprocrenic acids are produced, and these unite with
the ammonia and “fix” it—in other words, they change it from
a volatile gas into & non-volatile salt.

If the heap of manure, therefore, is moist enough and large
enough, all the evidence goes to show, that there is little or no
loss of ammonia. If the centre of the heap gets so hot and so dry
that the ammonia is not retained, there is still no necessity for loss.
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The sides of the heap are cool and moist, and will retain the car-
bonate of ammonia, the acids mentioned also coming into play.

The ammonia is much more likely to escape from the top of the
beap than from the sides. Tae heat and steam form little chim-
neys, and when a fermenting manure-heap is covered with snow,
these little chimneys are readily seen. If you think the manure is
fermenting too rapidly, and that the ammonia is escaping, trample
the manure down firmly about the chimneys, thus closing them up,
and if meed be, or if convenient, throw morc manure on top, or
throw on a few pailfuls of water.

It is a good plan, too, where convenient, to cover the heap with
soil. I sometimes do this when piling manure in the field, not
from fear of losing ammonia, but in order to retain moisture in
the heap. With proper precautions, I think we may safely dismiss
the idea of any serious loss of ammonia from fermenting manure.

THE WASTE OF MANURE FROM LEACHING.

As we have endeavored to show, there is little danger of losing
ammonia by keeping and fermenting mauure. But this is not the
only question to be considered. We have scen that in 10,000 1bs.
of fresh farm-yard manure, there is about 64dbs. of nitrogen. Of
this, about 15 Ibs. are soluble, and 49 lbs. insoluble. Of mineral
matter, we have in this quantity of manure, 559 1bs., of which 154
lbs. are soluble in water, and 405 lbs. insoluble. If we had a heap
of five tons of fermenting manure in a stable, the escape of half an
ounce of carbonate of ammonia would make a tremendous smcll,
and we should at once usz means to check the escape of this pre-
cious substance. But it will be seen that we have in this five tons
of fresh manure, nitrogenous matter, capable of forming over
180 1bs. of carbonate of ammonia, over 42 1lbs. of which is in a
soluble condition. This may be leached day after day, slowly and
imperceptibly, with no heat, or smell, to attract attention.

How often do we see manure lying under the eaves of an un-
spouted shed or barn, where one of our heavy showers will satu-
rate it in a few minutes, and yet where it will lie for hours, and
days, and weeks, until it would seem that a large proportion of its
soluble matter would be washed out of it! The loss is unques-
tionably very great, and would be greater if it were not for the
coarse nature of the material, which allows the water to pass
through it rapidly and without coming in direct contact with only
the outside portions of the particles of hay, straw, etc., of which
the manure is largely composed. If the manure was ground up
very fine, as it would be when prepared for analysis, the loss of
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soluble matter would be still more serious. Or, ii the manure was
first ferniented, so that the particles of matter would be more or
less decomposed and broken up fine, the rain would wash out a
large amount of soluble matter, and prove much more injurious
than if the manure was fresh and unfcrmented.

*“That is an argument,” said the Deacon, “ against your plan of
piling and fermenting manure.”

“Not at all,” I replied; “it is a strong reason for not letting
manure lie under the eaves of an unspouted building—especially
good manure, ihat is made from rich food. The better the manure,
the more it will lose from bad management. I have never
recommended any one to pile their manure where it would receive
from ten to twenty times as much watcr as would fall on the sur
face of the heap.”

“ But you do recommend piling manure and fermenting it in the
open air and keeping the top flat, so that it will catch all the rain,
and I think your heaps must sometimes get pretty well soxked.”

“Boaking the heap of manure,” I replicd, ‘‘ does not wash out
any of its soluble matter, prov.ded you carry the matter no further
than the point of saturation. The water may, and doubtless does,
wash out the solublesmatter from some portions of thc mar.ur-~, but
if the water does not filter through the heap, but is all absorbed by
the manure, there is no loss. It is when the water passcs through
the heap that it runs away with our soluble nitrogenous and min-
eral matter, and with any ready formed ammonia it may find in
the manure.”

How to keep cows tied up in the barn, and at the same time
save all the urine, is one of the most difficult problcms I have to
deal with in the management of manure on my farm. The best
plan I have yet tried is, to throw horse-manure, or sheep-manure,
back of the cows, where it will receive and absorb the urine. The
plan works well, but it is a question of labor;and the answer will
depend ou the arrangement of the buildings. If the horses are
kept near the cows, it will be little trouble to throw the horse-
litter, every day, under or back of the cows.

In my own case, my cows are kept in a basement, with a tight
barn-floor overhead. When this barn-floor is occupied with sheep,
we keep them well-bedded with straw, and it is an casy matter to
throw this soiled bedding down to the cow-stable below, where it
is used to absorb the urine of the cows, and is then whecled out ta
the manure-heap in the yard.

At other times, we usc dry carth as an absorbent.
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CHAPTER XXII.
MANURE ON DAIRY-FARMS.

Farms devoted principally to dairying ought to be richer and
raore productive than farms largely devoted to the production of
grain.

Nearly all the produce of the farm is used to feed the cows, snd
little is sold but milk, or cheese, or butter.

‘When butter alone is sold, there ought to be no loss of fertilizing
matter—as pure butter cr o.l contains no nitrogen, phosphoric
acid, or potash. It cortains nothing but carbonaccous matter,
which can be removed from the farm without detriment.

Anl even in the case of milk, or cheese, the advantage is all on
-the side of the dairyman, as compared with the grain-grower. A
dollar’s worth of milk or cheese removes far less nitrogen, phos-
phoric acid, and potash, than a dollar's worth of wheat or other
grain. Five hundred Ibs. (£ cheese contains about 25 Ibs. of nitro-
gen, and 20 lbs. of mineral matter. A cow that would make this
amount of cheese would cat not less than six tons of hay, or its
equivalent in grass or grain, in & year, And this amount of food,
supposing it to be half clover and half ordinary meadow-hay,
would contain 240 1bs. of nitrogen and 810 lbs. of mineral matter.
In other words, a cow eats 240 Ibs. of nitrogen, and 25 lbs. are rc-
moved in the cheese, or not quite 10} per cent, and of mineral
matter not quite 2} per cent is removed. If it takes three acres
to produce this amount of food, there will be 8% 1bs. of nitrogen
removed by the cheese, per acre, while 30 bushels of whcat would
remove in the grain 82 lbs. of nitrogen, and 10 to 15 Ibs. in the
straw. 8o that a crop of wheat removes from five to six times as
much nitrogen per acre as a crop of cheese; and the removal of
mineral matter in cheese is quite insignificant as compared with
the amount removed in a crop of wheat or corn. If our grain-
growing farmers can keep up the fertility of their land, as they
undoubtedly can, the dairymen ought to bz making theirs richer
and more productive every year. ‘

“ All that is quite true,” said the Doctor, “ and yet from what I
have seen and heard, the farms in the dairy districts, do not, as a
rule, show any rapid improvement. In fact, we hear it often
alleged that the soil is becoming exhausted of phosphates, and that
the quantity and quality of the grass is deteriorating.”
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“There may be some truth in this,” said I, ‘““and yet I will
hazard the prediction that in no other branch of agriculture shall
we witness a more decided improvement during the next twenty-
five years than on farms largely devoted to the dairy. Grain-grow-
ing farmers, like our frieni the Deacon, here, who sells his grain
and never brings home a load of manure, acd rarely buys even a
tonof bran to feed to stock, and who sells more or less hay, must
certainly be impoverishing thcir soils of phospbates much more
rapidly than the dairyman who consumes nearly all his produce
on the farm, and sclls jittle except milk, butter, cheese, young
calves, and old cows.”

“Bones had, a wonderful effect,” said the Doctor, “on the old
pastures in the dairy district of Cheshire in England.”

“ Undoubtedly,” I replied, “and so they will here, and so would
well-rotted manure. Thereis nothing in this fact to prove that
dairying specially robs thesoil of phosphates. It is not phosphates
that the dairyman nceds so much as richer manure.”

‘‘ What would you add to the manure to make it richer?” as-ed .

the Doctor.

‘¢ Nitrogen, phosphoric acid, and potash,” I replied.

“ But how ?” asked the Deacon.

¢ T.suppose,” said the Doctor, “ by buying guano and the German
potash salts.”

“That would be a good plan,” said I; “butI would do it by buy-
ing bran, mill-feed, brewer’s-grains, malt-combs, torn-meal, oil-
cake, or whatever was best and cheapest in proportion to value.
Bran or mill-feed can often be bought at a price at which it will pay
to use it freely for manure. A few tons of bran worked into a
pile of cow-dung would warm it up and add considerably to its
value. It would supply the nitrogen, phosphoric acid,and potash,
in which ordinary manure is d ficient. In short, it would convert
poor manure into rich manure.”

“ Well, well,” exclaimed the Deacon, “ I knew you talked of mix-
ing dried-blood and bone-dust with your manure, but I did not
think you would advocate anything quite so extravagant as taking
good, wholesome bran and spout-feed and throwing it on to your
manure-pile.” .

“ Why, Deacon,” said I, ‘“we do it every day. I am putting
about a ton of spout-feed, malt-combs and corn-meal each week
into my manure-pile, and that is the reason why it ferments so
readily even in the winter. It converts my poor manure into good,
rich, well-decomposed dung, one load of which is worth three loads
of your long, strawy manure.”
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“Do you not wet it and let it ferment beforé putting it in the
pile?”

*“No, Deacon,” said I, “I feed the bran, malt-combs and corn-
meal to the cows, pigs, and sheep, and let them do the mixing.
They work it up fine, moisten it, break up the particles, take out
the carbonaceous matter, which we do not need for manure, and
the cows and sheep and horses mix it up thoroughly with the hay,
straw, and corn-stalks, leaving the whole in just the right con-
dition to put into a pile to ferment or to apply directly to the land.”

“Oh ! I see,” said the Deacon, *“ I did not think you used bran
for manure.”

“Yes, I do, Deacon,” said I, “ but I usc it for food first, and this
is precisely what I would urge you and all others to do. I feel
sure that our dairymen can well afford to buy more mill-feed,
corn-meal, oil-cake, etc., and mix it with their cow-dung—or
rather, let the cows do the mixing.”

LETTER FROM THE HON. HARRIS LEWIS.

I wrote to the Hon. Harris Lewis, the well. known dairyman of
Herkimer Co., N. Y., asking him some questions in regard to mak-
ing and managing manure on dairy farms. The questions will be
understood from the answers. He writes as follows:

“ My Friend Harris.—This being the first leisure time I have had
since the receipt of your last letter, I devote it to answering your
questions :

‘“1st. I have no manure cellar.

“I bed my cows with dry basswood sawdust, saving all the
liquid manure, keeping the cows clean, and the stable cdors down
to a tolerable degree. This bedding breaks up the tenacity of the
cow-manure, rendering it as easy to pulverize and manage as clear
horse-manure. I would say it is just lovely to bed cows with dry
basswood sawdust. This manure, if left in a large pile, will ferment
and burn like horse-manure in about 10 days. Hence I draw it
out as made where I desire to use it, leaving it in small heaps, con-
venient to spread. '

“ My pigs and calves arc bedded with straw, and this is piled
and rotted before using.

“T use most of my manure on grass land,.and mangcls, some on
corn and potatoes; but it pays me best, when in proper condition,
to apply all I do not necd for mangels, on meadow and pasture.

- ““Forty loads, or about 18 to 20 cords is a homeopathic dose for
an acre, and this quantity, or more, applied once in tkree years to
grass land, agrees with it first rate.
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“The land where I grow mangels gets about this dcse every year

“I would say that my up-land meadows have been mown twice
each year for a great many years.

“ T have been using refuse salt from 8yracuse, on my mangels,
at the rate of about six bushels per acre, applied broadcast in two
applications. My hen-manure is pulverized, and sifted through a
common coal sieve. The fine I use for dusting the mangels after
they have been singled out, and the lumps, if any, are used to
warm up the red peppers.

“I have sometimes mixed my hen-manure with dry muck, in
the proportion of one bushel of hen-manure to 10 of muck, and
received a profit from it too big to tell of, on corn, and on mangels.

‘I have sprinkled the refuse salt on my cow-stable floors some-
times, but where all the liquid issaved, I think we have salt enough
for most crops.

“I have abandoncd the use of plaster on my pastures for the
reason that milk produced on green-clover is not so good as that
produced on the grasses proper. Iuse all the wood ashes I can get,
on my mangels as a duster, and.consider their value greater than
the burners do who sell them to me for 15 cts. a bushel. I have
never used much lime, and have not received the expected benefits
from its use so far. But wood ashes agree with my land as well
as manure does. The last question you ask, but one, is this:
¢ What is the usual plan of managing manure in the dairy districts ?*
The usual method is to cut holes in the sides of the stable, about
every ten fecet along the whole length of the barn behind the cows,
and pitch the manure out through these holes, under the eaves of
the barn, where it remains until too much in the way, when it is
drawn out and commonly applied to grass land in lumps as big as
your head. This practice is getting out of fashion a little now, but
nearly one-half of all the cow-manure made in Herkimer Co. is
lost, wasted.

“ Your last question, ¢ What improvement would you suggest,’
I answer by saying it is of no use to make any to these men, it
would be wasted like their manure.

*“The market value of manure in this county is 50 cts. per big
load, or about one dollar per cord.”

““That is a capital letter,” said the Deacon. ‘It is right to the
point, and no nonsense about it.”

“He must make a good deal of manure,” said the Doctor,
50 be able to use 40 loads to the acre on his meadows znd
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pastures once in three years, and the same quantity every year on
his field of mangel-wurzel.”

“ That is precisely what I have been contending for,” I replied ;
“ the dairymen can make large quantitics of manure if they makean
effort to do it, and their farms ought to be constantly’ improving.
Two crops of hay on the same meadow, each year, will enable a
farmer to keep a large herd of cows, and make a great quantity of
manure—and when you have once got the manure, there is no dif-
ficulty in keeping up and increasing the productiveness of the land.”

HOW TO MAKE MORE AND BETTER MANURE ON DAIRY
FARMS.

“ You are right,” said the Doctor, ‘‘ in saying that there is no dif-
ficulty in keeping up and increasing the productiveness of our dairy
farms, when you have once got plenty of manure—but the difficulty
is to get a good supply of manure to start with.”

This is true, and it is comparatively slow work to bring up a
farm, unless you have plenty of capital and can buy all the artificial
manure you want. By the free use of artificial manures, you could
make a farm very productive in one or two years. But the slower
and cheaper method will be the one adopted by most of our young
and intelligent dairymen. Few of us arc born with silver spoons
in our mouths. 'We have to cara our money before we can spend it,
and we are none the worse for the discipline.

Suppose a young man has a farm of 100 acres, devoted principally
to dairying. Some of the land lics on a creek or river, while other
portions are higher and drier. In the spring of the year, a siream
of water runs through a part of the farm from the adjoining hills
d5wn to the creck or river. The farm now supports ten head of
cows, three horses, half a dozen sheop, and a few pizs. The land is
worth $75 per acre, but does not pay the interest on half that sum.
It is getticg worse instead of better. Wecds are multiplying, and
tae more valuable grasses are dying out. What is to he done?

In the first place, let it be distinctly understood that the land is
not exhausted. As I have before said, the productiveness of a farm
does not depend so much on the absolute amount of plant-food
which the soil contains, as on the amount of plant-food which is
immediately available for the use of the plants. An acre of land
that produces half a ton of hay, may contain as much plant-food
as an acre that produces three tons of hay. In the one case the
plant-food is locked up in such a form that the crops cannot absorb
it, while in the other it is in an available condition. I have no
doubt there are fields on the farm I am alluding to, that contain
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8,000 Ibs. of nitrogen, and an equal amount of phosphoric
acid, per acre, in the first six inches of the surface soil. This
is as much nitrogen as is contained in 100 tons of meadow-
hay, and more phosphoric acid than is contained in 350 tons of
meadow-hay. These are the two ingredients on which the fertility
of our farms mainly depend. And yet there are soils containing
this quantity of plant-food that do not produce more than half
a ton of hay per acre.

In some fields, or parts of fields, the land is wet and the plants
cannot take up the food, even while an abundance of it is within
reaci. The remedy in this case is under-draining. On other
fields, the plant-food is locked up in insoluble combinations. In
this case we must plow up the soil, pulverize it, and expose it to the
oxygen of the atmosphere. 'We must treat the soil as my mother
used to tell me to treat my coffee, when I complained that it was
not sweet enough. “I put plenty of sugar in,” she said, “and if
you will stir it up, the coffce will be sweeter.” The sugar lay un-
dissolved at the bottom of the cup; and so it is with many of our
soils. Thereis plenty of plant-food in them, but it nceds stirring
up. They contain, it may be, 3,000 lbs. of nitrogen, and other
plant-food in still greater proportion, and we are only getting a
crop that contains 18 Ibs. of nitrogen a year, and of this probably
the rain supplies 9 lbs. Let us stir up the soil and see if
we cannot set 100 lbs. of this 8,000 lbs. of nitrogen free, and
get three tons of hay per acre instead of half aton. There are
men- who own a large amount of valuable property in vacant city
lots, who do not get enough from them to pay their taxes. If they
would scll half of them, and put buillings on the other half, they
might soon have a hindsome income. And so it is with many
farmers. They have the elements of 100 tons of hay lying dor-
ment in every acre of their land, while they are content to .receive
half a ton a year. They have property enough, but it is unproduc
tive, while they pay high taxes for the privilege of holding it, and
high wages for the pleasure of boarding two or three hired men.

We have, say, 3,000 1bs. of nitrogen locked up in each acre
of our soil, and we get 8 or 10 lbs. every year in rain and
dew, and yet, practically, all that we want, to make our farms
highly productive, is 100 lbs. of nitrogen per acre per annum.
And furthermore, it should be remembered, that to keep our farms
rich, after we have once got them rich, it is not necessary to de-
velope this amount of nitrogen from the soil every year. In the
case of clover-hay, the entire loss of nitrogen in the animal and in
the milk would not exceed 16 per cent, so that, when we feed out
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100 Ibs. of nitrogen, we have 85 Ilbs. left in the manure. We
want to develope 100 lbs.. of nitrogen in the soil, to enable us
to raise a good crop to start with, and when this is once done, an
annual development of 15 Ibs. per acre in addition to the manure,
would keep up the productiveness of the soil. Is it not worth
while, therefore, to make an earnest effort to get started *—to gct
100 1bs. of nitrogen in the most available condition in the soil ?

As I said before, tuis is practically all that js needed to give us
large crops. This amount of nitrogen represents about twelve tons
of average barn-yard manure—that is to say, twelve tons contains
100 1bs. of nitrogen. But in point of fact it is not in an imme-
diately available condition. It would probably take at lcast two
years before all the nitrogen it contains would be given up to the
plants. We want, thercfore, in order to give us a good start,
24 tons of barn-yard manure on every acre of land. How to
get this is the great problem which our young dairy farmer has to
solve, In the grain-growing districts we get it in part by summer-
fallowing, and I believe the dairyman might often do the same
thing with advantage. A thorough summer-fallow would not
only clean the land, but would render some of the latent plant-
food available. This will be organized in the next crop, und when
the dairyman has once got the plant-food, he has decidedly the
advantage over the grain-growing farmer in his ability to retain it.
He need not lose over 15 per cent & year of nitrogen, and not one
per cent of the other elements of plant-food.

The land lying on the borders of the creek could be greaﬂy
benefited by cutting surface ditches to let off the water; and later,
probably it will be found that a few underdrains can be put in to
advantage. These alluvial soils on the borders of creeks and rivers
are grand sources of nitrogen and other plant-food. I do not know
the fact, but it is quite probable that the meadows which Harris
Lewis mows twice a year, are on the banks of the river, and are
perhaps flooded in the spring. But, be this as it may, there is a
ficld on the farm I am alluding to, lying on the creek, which now
produces a bountiful growth of weeds, rushes, and coarse grasses,
which I am sure could easily be made to produce great crops of
hay. The creek overflows in the spring, and the water lies on
some of the lower parts of the ficld until it is evaporated. A few
ditches would allow all the water to pass off, and this alone would
be a great improvement. If the field was flooded in May or June,
and thoroughly cultivated and harrcwed, the sod would be suffi-
ciently rotted to plow again in August. Then a thorough harrow
ing, rolling, and cultivating, would make it as mellow as a garden,
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and it could be seeded down with timothy and other good grasses
the List of August, or bezinning of Scptember, and produce a good
crop of hay the next year. Or, if thought better, it might b:sown
to rye and seeded down with it. In either case the land would be
greatly improved, and would be a productive meadow or pasture
for years to_come—or until our young dairyman could afford to
give it one of Harris Lewis’ “ homeeopathic ” doses of 40 loads of
good manure per acre. He would then be able to cut two crops
of hay a year—and such hay ! But we are anticipating.

That stream which runs through the farm in the spring, and
then dries up, could be made to irrigate several acres of the land
adjoining. Tuis would double, or treble, or quadruple, (“ hold on,”
said the Deacon,) the crops of grass as far as the water reached.
The Deacon does not seem to credit this statement; but I have
seen wonderful effects produced by such a plan.

What [ am endeavoring to show, is, that these and similar means
will give us larger crops of hay and grass, and these in turn will
enable us to keep more cows, and make mofe manure, and the
manure will enable us to grow larger crops on other portions of
the farm.

I am aware that many will object to plowing up old grass land,
and I do not wish to be mis:nderstood on this point. If a farmer
has a meadow that will produce two or three tons of hay, or support
a cow, to the acre, it would be folly to break it up. It is already
doing all, or nearly all, that can be asked or desired. But suppose
you have a piece of naturally good land that d>es not produce a
ton of hay per acre, or pasture a cow on three acres, if such land
can be plowed without great difficulty, I would break it up as
early in the fall as possible, and summer-fallow it thoroughly, and
seed it down again, heavily, with grass sceds the next August. If
the land docs not need draining, it will- not forget this treatment
for many years, and it will b2 the farmer’s own fault if it ever runs
down again.

In this country, where wages are so high, we must raise large
crops per acre, or not raise any. Where land is cheap, it may some-
times pay to compel a cow to travel over three or four acres to get
her food, but we cannot afford to raise our hay in half ton crops;
i. costs too much to harvest them. High wages, high taxes, and
high-priced land, necessitate high farming ; and by high farming, I
mean growing large crops every year, and oa every portion of the
farm ; but high wages and low-priced land do 1ot necessarily demand
high farming. If the land is cheap we can suffer it to lie idle with-
out much loss. But when we rasse crops, whether on high-priced
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land or on low-priced land, we must raise good crops, or the expense
of cultivaiing and harvesting them will eat up all the profits. In
the dairy districts, I believe land, in proportion to its quality and
nearness to market, commands a higher price than land in the grain-
growing districts. Hence it follows that high farming should be
the aim of the American dairyman,

I am told that there are farms in the dairy districts of this State
worth from one hundred to one hundred and fifty dollars per acre,
on which a cow to four acres for the year is considered a good
average. At a meeting of the Little Falls Farmers’ Club, the Hon.
Josiah Shull, gave a statement of the receipts and expenses of his
farm of 81} acres. The farm cost $130 per acre. He kept twenty
cows, and fatted( one for beef. The receipts were as follows:

Twenty cows yielding 8,337 1bs. of cheese, at akout 14} cents

per pound............ ceeereseniieaanes teeecensetaienanns $1,186.33
Increase on beef COW..ovvverirne vrnnnenns ceresens ereeeanen 40 00
Calves......covvennnnnn Y 45.00
TOtal FeCCiPtB. . oo veeenraerceneine convenneeeeeeennassaneesss 81,271.33
EXPENSES,
Boy, rix months and board......ccciieiieiericnccnccnnsecsn... $180.00
.Man by the year,and board..........cevieienianiinns cieeees 360.00
Carting milk and manufacturing cheese..... ceereetteans ceeees _215.00
Total cost of labor........... Cereeeaiieas Ceeteiececncetenaans $755.00
THE OTHER EXPENSES WERE :
Fertilizers, plants, etc...o.oovviiiiiiiiiiiianinnn, e, . $18.00
Horse-shoeing and other repairs of farming implements, (which
is certainly pretty cheatj,)........ ........... teeienenes.ee. 50.00
‘Wear and tear of implements.......... PN cereeens e 65.00
Average repairs of place and buildings...... cveseseane Cereneees 175.00
Average depreciation and interest on stock................. .ee. 180.00
Insurance. ...........ie0 iennn reeeees Cerecesenieeis PR 4.00
Incidentals, (also pretty 10W,)..cveieeieies vevennnencenes vees  50.00
$620.00

Total receipts......coverrneenecsnaoses.. $1,271.33,
Total expenses............ .. 1,375.00.
This statement, it is said, the Club considered a very fair cstimate.
Now, here is a farm costing $10,595, the receipts from which,
saying nothing cbout interest, are less than the expenses. And if
you add two cents per pound more to the price of the cheese, the
profit would still be only about $50 per year. The trouble is not
80 much in the low price of cheese, a8 in the low product per acre.
I know some grain-growing farmers who havc done no better than
this for a few years past.
Mr. Shull places the annual depreciation and interest on stock at
$180, equal to nearly one-seventh of the total receipts of the farm.
It would pay the wages and board of another man for six months,
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Can not it be avoided ? Good beef is relatively much higher in
this State than good cheese. Some of the dairy authorities tell us
that cheese is the cheapest animal food in the world, while beef is
the dearest. Why, then, should our dairymen confine their atten-
tion to the production of the cheapest of farm products, and neg-
lect almost entirely the production of the dearest? If beef is high
and cheese low, why not raise more beef ?* On low-priced land it
may be profitable to raise and keep cows solely for the production
of cheese, and when the cows are no longer profitable for this pur-
pose, to sacrifice them—to throw them aside as we do a worn-out
machine; And in similar circumstances we may be able to keep
sheep solely for their wool, but on high-priced land we can not
afford to keep shecp merely for their wool. We must adopt a
higher system of farming and feeding, and keep sheep that will
give us wool, lambs, and mutton. In parts of South America,
where land costs nothing, cattle can be kept for their bones, tallow,
and hides, but where food is costly we must make better use
of it. A cow is amachine for converting vegetable food into veal,
butter, cheese, and beef. The first cost of the machine, if a good
one, is considerable—say $100. This machine has to be kept run-
ning night and day, summer and winter, week days and Sundays.
If we were running a steam-flouring mill that could never be
allowed to stop, we should be careful to lay in a good supply of
coal and also have plenty of grain on hand to grind, so that the
mill would never have to run empty. No sensible man would
keep up steam merely to run the mill. He would want to grind
all the time, and as much as possible; and yet coal is a much
cheaper source of power than the hay and corn with which we
run our nilk-producing machine. How often is the latter allowed
to run empty ? The machine is running night and day—must run,
but is it always running to advantage? Do we furnish fuel
enough to enable it to do full work, or only little more than enough
to run the machinery ?

“ What has all this to do with making manure on dairy farms?”
asked the Deacon; “ you are wandering from the point.”

“I hope not; I am trying to show that good feeding will pay
better than poor feeding—and better food means better manure.”

I cstimate that it takes from 15 to 18 lbs. of ordinary hay per
day to run this cow-machine, which we have been talking about,
even when kept warm and comfortable; and if exposed to cold
storms, probably not less than 20 lbs. of hay a day, or its
equivalent, and this merely to keep the machine running, without
doing any work. It requires this to keep the cow alive,and to pre-
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vent her losing flesh., If not supplied with the requisite amount
of food for this purpose, she will take enough fat and flesh from
her own body to make up the deficiency; and if she cannot get it,
the machine will stop—in other words, the cow will die.

We have, then, a michine that costs say $100; taat will last on
an average eight years; that requires careful management; that
must have constant watching, or it will be liable to get out of
order, and that requires, merely to keep it running, say 20 lbs,
of hay per day. Now, what do we get in return? If we furnish
only 20 lbs. of hay per day we get— nothing except manure.
If we furnish 25 lba. of hay per day, or its equivalent, we get,
say half a pound of cheese per day. If we furnish 30 lbs. we
get one pound of cheese per day, or 865 lbs. a year. We may
not get the one pound of cheese every day in the year; sometimes
the cow, instead of giving milk, is furnishing food for her embryo
calf, or storing up fat and flesh; and this fat and flesh will be used
by and by to produce milk. But it all comes from the food eaten
by the cow; and is equal to one pound of cheese per day for 30
lbs. of hay or its equivalent consumed; 20 lbs. of hay gives
us nothing; 25 lbs. of hay gives us half a pound of checse, or
40 1bs. of cheese from one ton of hay; 30 lbs. gives us one
pound, or 663 lbs. of checse from one ton of hay; 35 lbs.
gives us 13 1bs., or 85%/; lbs. of cheese to one ton of hay; 40
lbs. gives us 2 1bs of cheese, or 100 Ibs. of cheese from one ton
of hay; 45 lbs. gives us 24 lbs. of cheese, or 111 Ibs. of checse
from one ton of hay; 50 lbs. gives us 3 lbs. of cheese, or 120 1bs. of
cheese from one ton of hay.

On this basis, one ton of hay, ¢n excess of the amount required to
keep up the anmal heat and susia’n the v'tal functions, gives us 200
1bs. of cheese, The point I wish to illustrate by these figurcs,
which are of course hynothetical, is, that it is exceedingly desirable
to get animals that will cat, dizest, and assimilate a large amount of
food, over and above that required to keep up the heat of the
body and sustain the vital functions. When a cow eats only 25
Ibs. of hay a day, it requires one ton of hay to produce 40
1bs. of cheese. But if we could induce her to cat, digest, and
assimilate 50 Ibs. a day, one ton woull produce 120 1lbs. of
cheese. If a cow eats 83 lbs. of hay per day, or its equivalent
in grass, it will require four acres of land, with a productive
capacily equal to 1} tons of hay per acre, to keep her a year.
Such a cow, according to the figures given above, will produce
401} 1bs. of cheese a year, or its equivalent in growth A
farm of 80 acres, on this basis, would support 20 cows, yielding,
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say 8,000 Ibs. of cheese. Increase the productive power c§ the
farm one half, (I hope the Deacon bas not gone to sleep), and ke:p
20 cows tuat will eat half as much again food, and we should taen
get 21,600 lbs. of cheese. If chees: is worth 15 cents perlb,
a farin of 80 acres, producing 1} tons of hay, or its equivalent, per
acre, and supporting 20 cows, would give us a gross return of
$1,204.50. The same farm 8o improved as to produce 2} tons of
Lay or its equivalent, per acre—fed to 20 cows capable of eat.ng,
dig.sting, and ass.milit.ng ¢t - would give a gross return of $3,240.

In presenting these figures, I hope you will not think me a
visionary. I do not thiuk it is possible to get a cow to produce
8 lbs. of cheese a.day throughout the whole year. But I do
think it quite possibie to so breed and feed a cow that she will pro~
duce 8 lbs. of checsc per day, or s equivalent in veal, flesh,
or fat. We frequently have cows that produce 8 lbs. of
cheese a day for several weeks; and a cow can be so fed that che
will produce 8 lbs. of cheese a day without losing weight.
And if she can extract this amount of matter out of the food for a
part of the year, why can not she do so for the whole year? Arcthe
powers of digestion weaker in the fall and winter than in spring
and summer? If not, we unquestionably sustain great loss by
allowing this digcstive power to run to waste. This digestive
power costs us 20 1bs. of hay a day. We can ill afford to let it
lie dormant. But the Deacon will tell me that the cows are
allowed all the food they will eat, winter and summer. Then we
must, if they have digestive power to spare, endeavor to persauce
them to eat more. If they eat as much hay or grass as their
stomachs are capable of holding, we must endeavor to give them
richer hay or grass. Not one farmer in a thousand seems to appre-
ciate the advantage of having hay or grass containing a hizh per-
centage of nutriment. I have cndeavored to show that a cow eat-
ing six tons of hay, or its equivalent, in a year, would produce 400
Ibs. of cheese, worth $60. While a cow capable of eating,
digesting, and turning to good account, nine tons of hay, or ite
equivalent, would produce 1,090 lbs. of cheese, or its equivalent
in other products, worth $162.

‘I am sorry to interrupt the gentleman,” said the Deacon with
mock gravity.

“Then pray don't,” said I; “ I will not detain you long, and the
subject is one which ought to interest you and every other farmer
who keeps his cows on poor grass in summer, and corn-stalks and
straw in winter.”

I was going to say, when the Dcacon interrupted me, that the
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stomach of a cow may not allow her to eat nine tons of hay a year,
but it will allow her to eat six tons; and if these six tons contain
as much nutriment as the nine tons, what is the real difference in
its value ? Ordinarily we should probably _stimate the one at
$10 per ton, and the othcr at §15. But accerding to the above
figures, one is worth $10 per ton and the other $27. To get rich
grass, therefore, should be the aim'of the American dairyman. I
hop: the Deacon begins to see what connection this Las with a
large pile of rich manure.

I do not mean merely a heavy growth of grass, but grass con-
taining a high percentage of nutriment. Our long winters and
heavy snows are a great advantage to us in this rcspect. Our
grass in the spring, sfter its long rest, ought to start up like aspara-
gus, and, under the organizing influence of our clear skies, and
powerful sun, ought to be excecdingly nutritious. Comparativcly
few farmers, however, live up to their priv.leges in this respect.
Our climate is better than our farming, the sun richer than our
neglected soil. England may be able to produce more grass pcr
acre in a year than we can, but we ought to produce richer grass,
and, consequently, morc cheese to a cow. And I believe, in fact,
that such is often the case. The English dairyman has the advan-
tage of a longer season of growth. We have a shorter season but
a brighter sun, and if we do not have richer grass it is due to the
want of draining, clean culture, and manuriag. The object of-
American dairymen should be, not only to cotain more grass per
acre, hut to increase its nutriment in a given bulk. If we could
increase it onc-half, making six tons r:yuat to nine tons, we have
shown that it is ncarly threc times as vaimuable. Whethcer this cun
be done, I have not now time to consider; but at any rate if your
land produces as many wez=ds as do some fields on my farm, not
to say the Deacon’s, and if the plant-food that these weeds absorb,
could be organized by nutritious grasses, this alone would do a
good deal towards accomplishing the object. Whether this can be
doue or not, we want cows that can eat and turn to good account
as much food per annum as s contained in nize tons of orcinary
meadow-bay ; and we want this nutriment in a bulk not exceeding
8ix tons of hay. If possible, we should get this amount of nutri-
ment in grass or hay. Butif we can not do this, we must feed
enough concentrated food to bring it up te the desired standard.

“But will it pay?” asked the Deacon , ‘I have not much faith
in buying feed. A farmer ought to raise .verything he feeds oat.”
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‘‘As a rule, tuis may be true,” I replied, “but there are many
exceptions. I amtrying to show that it will often pay a dairyman
well to buy feed rich in nitrogen and phosphates, so as to make
rich manure, and give him a start. After he gets his land rich,
there is little difficulty in keeping up its productiveness

“ Now, I nave said—and the figures, if anything, are too low—that
if a cow, eating six tons of hay, or its equivalent, a year, produces
400 1bs. of cheese, a cow capable of eating, digesting, and turning
to good account nine tons of hay, or its equivalent, a year, would
produce 1,090 Ibs. of cheese, or its equivalent in other products.”

I would like tu say much more on this subject, but I hope
eaough has bza2n sail to show that there is great advantage ia
feeding rich food, even so far as the production of milk or beef is
concerned ; and if this is the case, then there is no difficuity in
making rich manure on a dairy-farm. :

And I am delighted to know that many farmers in the dairy
districts are purchasing more and more bran and meal every year.
Taking milk, and beef, and manure all into the account, I feel sure
that it will be found highly profitatle ; but you must have good
cows—cows that can turn their extra food to good account.

This is not the place to discuss the merits of the different breeds
of cows. All I wish to show is, that to make better manure, we
must use richer food ; and to feed this to advantage, we must have
animals that can turn a large amount of food, over and above the
amount required to sustain the vital functions, into milk, flesh, etc.

““You do not think,” said the Deacon, “ that a well-bred cow
makes any richer manure than a common cow ?”

Of course not; but to make rich manure, we must feed well;
and we can not afford to fced well unless we have good animals.

HOW TO SAVE AND APPLY MANURE ON A DAIRY-FARM.

‘We can not go into details on this subject. The truth is, there
are several good methods of saving manure, and which is best de-
pends entirely on circumstances. The real point is to save the
urine, and keep the cow-stable clean and swect. There are three
prominent methods adopted :

1st. To throw all the liquid and solid excrements into a manure-
cellar underneath the cow-stable. In this cellar, dry swamp-
muck, dry earth, or other absorbent material, is mixed with the
manure in sufficient quantity to keep down offensive odors. A
little dry earth or muck is also used in the stable, scattering it
twice a day in the gutters and under the hind legs of the cows.
Where this is carried out, it has many and decided advantages,
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2d. To wheel or throw out the solid parts of the manure, and
to have a drain for carrying the liquid into a tank, where it can
be pumpcd on to the heap of manure in the yard. “Where many
horses or sheep are kept, and only a few cows, this plan can often
be used to advantage, as the heap of manure in the yard, consist-
ing of horse-manure, sheep-manure, and & small por.ion of cow-
dung, will be able to absorb all the urine of the cows.

8d. To use sufficient bedding to absorb all the urine in the sta-
ble. In my own case, as I have said before, we usually chaff all
our straw and stalks. The orts arc used for bedding, and we also
use a little dry earth—or, to be more exact, I use it when I attend
to the matter myself, but have always found more or less trouble
in getting the work done properly, unless I give it personal atten
tion. To use “dirt” to keep the stable clean, is not a popular plan
in this neighborhood. Where there is an abundance of straw, and
especially if cut into chaff, the easiest way to keep the stable clean,
and the cows comfortable, is to use enough of this chaffed straw
to absorb all the liquid. Clean out the stable twice a day, and
wheel the manure directly to the Leap, and spread it.

In regard to the application of manure on a dairy-farm, we have
geen what Harris Lewis does with his. . 1 also wrote to T. L. Har-
ison, Esq., of 8t. Lawrence Co., N. Y.; and knowing that he is
not only a very intelligent farmer and breeder, but also one ot our
best agricultural writers, 1 asked him if he had written anything
on the subject of manures.

“8t. Lawrence Co.,” said the Deacon, “produces capital grass,
oats, and barley, but is, 1 should think, too far north for winter
wheat ; but what dia Mr. Harison say ?"—Here is his letter:

“I never wrote anything about manure. Catch me at it! Nor
do I know anything about the management ot barn-yard manure
worth telling. My own practice is dictated quite as much by con-
venience as by considerations of economy.”

“ @ood,” said the Deacon ; “he writes like a sensible man.”

¢*‘ My rotation,” he continues, “is such that the bulk of the ma-
nure made is applied o one crop ; that is, to my hoed crops, corn,
potatoes, and roots, in the secord year.

“The manure from the stables is thrown or wheeled out under
the sheds adjoining, and as fast as it becomes so large a quantity
as to be in the way, or whenever there is an opportunity, it is
hauled out to the field, where it is to be used, and put in large
piles. It is turned once, if possible, in the spring, and then spread
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‘“The quantity applied, is, as near as may be, 25 loads per acre;
but as we use a great deal of straw, we haul out 80 loads, and es-
timate that in the spring it will be about 25 loads.

“If we have any more (.nd occasionally we have 100 loads over),
we pile it near the barn, and turn it once or twice during the sum-
mer, ard use it as seems most profitable—sometimes to top-dress
an old grass-field, that for some reason we prefer not to break for
another year. Sometimes it goes on a picce of fall wheat, and
sometimes is kept over for a barley field the following spring, and
barrowed in just before sowing.

“1 should spread the manure as it comes from the sheds, instead
of piling it, but the great quantity of snow we usually have, has
always seemed to be an insuperable obstacle. It is an advantage
to pile it, and to give it one turning, but, on the other hand, the
piles made in cold weather freeze through, and they take a pro-
vokingly long time to thaw out iu the spring. I never found ma-
nure piled out of doors to get too much water from rain.

“1 have given up using gypsum, except a little in the stables, be-
cause the clover grows too strong without it, and so long as this
is the case, I do not need gypsum. But I sometimes have a picce
of oats or barley that stands still, and looks sick, and a dose of
gypsum helps it very much.”

“That is a fact worth remembering,” said the Dcacon.

‘“1 use some superphosphate,” continues Mr. Harison, “and
some ground bones on my turnips. We also use superphosphate
cn oats, barley, and wheat (about 200 lbs. per acre), and find it
pays. Last year, our estimate was, on 10 acres of oats, comparing
with a strip in the middle, left for the purpose, that the 200 lbs. of
superphosphate increased the crop 15 bushels per acre, and gave a
gain in quality. It was the ** Manhattan,” which has about three per
cent ammonia, and seven to eight per cent soluble phosphoric acid.

“ My rotation, which I stick to as close as I can, is: 1, oats; 2,
corn, and potatocs, and roots ; 8, barley or spring wheat ; 4,5, and
8, grass (clover or tiraothy, with a little mixture occasionally).

“I am trying to get to 4, fall wheat, but it is mighty risky.”

~

“That is a very sensible letter,” said the Deacon ; “ but it is evi-
dent that he raises more grain than I supposed was generally the
case in the dairy districts ; and the fact that his clover is so heavy
that he does not need plaster, indicates that his land is rich.”

It merely confirms what I have said all along, and that is, that
the dairymen, if they will feed their animals liberally, and calti-




MANAGEMENT OF MANURES ON GRAIN-FARMS., 117

vate their soll thoroughly, can soon have productive farms. There
are very few of us in this section who can make manure enough
to give all our corn, potatoes, and roots, 25 loads of rotted manure
per acre, and have some to spare.

In the spring of 1877, Mr. Harison wrote: “ I have been hauling
out manure all winter as fast as made, and putting it on the land.
At first we spread it; but when deep snows came, we put it in
small heaps. The field looks as if there had been a grain crop on
it loft uncut.”

“ That last remark,” said the Doctor, “ indicates that the manure
looks more like straw than well-rotted dung, and is an argument
in favor of your plan of piling the manure in the yard or field, in-
stead of spreading it on the land, or putting it in small heaps.”

CHAPTER XXIII.

MANAGEMENT OF MANURES ON GRAIN-FARMS.

“I am surprised to find,” said the Deacon, “ that Mr. Harison,
living as he does in the great grass and dairy district of this State,
should raise so much grain. He has nearly as large a proportion
of his land under the plow as some of the best wheat-growers of
Western New York.”

This remark of the Deacon is right to the point. Thc truth is,
that some of our best wheat-growers are plowing lcss land, and
are raising more grass, and keeping more stock ; and some of the
dairymen, though not keeping less stock, are plowing more land.
The better farmers of both sections are approaching cach other.

At all events, it is ccrtain that the wheat-growers will keep
more stock. I wrote to the Hon. Geo. Geddes, of Onondaga Co.,
N. Y., well known as a large wheat-grower, and as a life-long ad-
vocate of keeping up the fertility of our farms by growing clover.
He replies as follows:

* I regret that I have not time to give your lettcr the consideri-
tion it deserves. The subject you have undertaken is truly a dif-
ficult .one. The circumstances of a grain-raiser and a dairyman
are so unlike, that their views in regard to the treatment of the
manure produced on the farm would vary as greatly as the lines
of farming they follow.
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* The grain-grower has straw in excess; he tries hard to get it
into such form that he can draw it to his fields, and get it at work,
at the least cost in labor. 8o he covers his barn-yards deep with
straw, after each snow-storm, and gets his cattle, sheep, and horses,
to trample it under foot ; and he makes his pigs convert all he can
into such form that it will do to apply it to his pasturcs, etc., in
winter or early spring.

“ A load of such manure is large, perhaps, but of no very great
value, as compared with well-rotted stablc-manure from grain-fed
horses ; but it is as good as much that I have seen drawn from
city stables, and carried far, to restore the worn-out hay-fields on
the shores of the North River—in fact, quite like it.

“The dairyman, generally, has but little straw, and his manure
is mostly dung of cows, worth much more, per cord, than the
straw-litter of the grain-growe:s.

“The grain-grower will want no sheds for keeping off the rain,
but, rather, he will dcsirc more water than will fall on an open
yard. The milkman will wish to protect his cow-dung from all
rains, or even snows; so he is a great advocate of manure-sheds.
These two classes of farmers will edopt quite unlike mcthods of
applying their manure to crops.

“I have cited these two classes of farmers, simply to show the
difficulty of making any universal laws in regard to the treatment
and usc of barn-yard manurc. * * *

“1 think you and I arc fully agrecd in rcgard to the farm being
the truec source of the maunure that is to make the laad grow bot-
ter with use, and still produce crops—perhaps you will go with
me so far as to ssy, the greater the crops, the more manure tLey
will make—and the more manure, the larger the crops.

“ Now, I object to any special farming, when applied to a whole
great divizion of country, such as merely raising grain, or devoted
entircly to dairying.

“I saw at Rome, N. Y., these two leading branches of New
York farming united on thc Huntington tract of 1,800 acres.
Three or four farms (I forget which) had separate and distinct
management, conducted by different families, but each had a dairy
combined with the raising of large crops of grain, such as wheat,
corn, oats, etc. These grain-crops, with suitable areas of meadow
and pasture, sustained the dairy, and the cows converted much of
the grain, and all of the forage, into manure. Thus was, com-
bined, to mutual advantage, these two important branches of New
York farming. Wheat and cheese to sell, and coustant improve-
ment in crops.
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“In our own case, sheep have bcen combined with grain-raising.
So we have sold wool, wheat, and barley, and, in all my life, not
five tons of hay. Clover, you know, has been our great forage-
crop. We have wintered our sheep mostly on clover-hay, baving
some timothy mixed with it, that was necessarily cut (to make into
hay with the medium, or early clover,y when it was but grass. We
have fed such hay to our cows and hors"s, and have usually
worked into manure the corn-stalks of about 20 acrcs of good
corn, each winter, and we have worked all the straw into shape to
apply as manure that we could, spreading it thickly on pastures
and such other fields as were convenient. Some straw we have
sold, mostly to papcr-makers.”

“That,” said the Deacon, “is good, old-fashioned farming.
Plenty of straw for bedding, and good clover and timothy-hay for
feed, with wool, wheat, and barley to sell. No talk about oil-
cake, malt-combs, and mangels; nothing about superphosphate,
guano, or swamp-muck.”

Mr. Geddes and Mr. Johnston are both representative farmers;
both are large wheat-growers; both keep their land clean and
thoroughly cultivated ; both use gypsum freely; both raise large
crops of clover and timothy ; both keep sheep, and yet they rcp-
resent two entirely different systems of farming. Onc is the great
advocate of clover; the other is the great advocate of manure.

I once wrote to Mr. Geddes, asking his opinion as to the best
time to plow under clover for wheat. He replied as follows:

“Plow under the clover when it is at full growth. But your
question can much better be answered at the end of a long, free
talk, which can best be had here. I have many timcs asked you
to come here, not to see fine farming, for we have none to show,
bat to see land that has been used to test the effects of clover for
nearly 70 years. On the ground, I could talk to a willing auditor
long, if not wisely. I am getting tired of becing misunderstood,
and of haviny my statements doubted when I talk about clover
as the great renovator of land. You preach agricultural truth,
and the facts you would gather in this neighborhood are worth
your knowing, and worth giving to the world. 8o come here and
gather some facts about clover. All that I shall try to prove to
you is, that the fact that clover and plaster are by far the cheapcst
manures that can be had for our lands, has been demonstrated by
‘many farmers beyond a doubt—so much cheaper than barn yard
manure that the mere loading of and spreading costs more than

~
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the plaster and clover. Do not quote me as saying this, but come’
and see the farms hereabouts, and talk with our farmers.”

Of course I went, and had a capital time. Mr. Geddes has a
magnificent farm of about 400 acres, some four miles from
Syracuse. It is in high condition, and is continually improving,
and this is due to growing large and frequent crops of clover, and
to good, deep plowing, and clean and thorough culture.

We drove round-among the farmers. “Here is a man,” said
Mr. G., “ who run in debt $45 per acre for his farm. He has edu-
cated his family, paid off his debt, and reports his net profits at
from $2,000 to $2,500 a year on a farm of 90 acres; and this is
due to clover. You see he is building a new barn, and that does
not look as though his land was running down under the system.”
The next farmer we came to. was also putting up a new barn, and
another farmer was enlarging an old one. “ Now, these farmers
have never paid a dollar for manure of any kind except plaster,
and -their lands certainly do not detcriorate.”

From Syracuse, I went to Geneva, to see our old friend John
Johnston. “ Why did you not tell me you were coming ?” he
said. - “I would have met you at the cars. But I am right glad
to see you. I want to show you my wheat, where I put on 250
1bs. of guano per acre last fall. People here don’t know that I
used it, and you must not mention it. It is grand.”

I do not know that I ever saw a finer piece of wheat. It was the
Diehl variety, sown 14th September, at the rate of 1} bushels per
acre. It was quite thick enough. One breadth of the drill was
sown at the rate of two bushels peracre. This is earlier. “But,”
said Mr. J., “the other will have larger heads, and will yicld
more.” After examining the wheat, we went to look at the piles
of muck and manure in the barn-yard, and from these to a splen-
did crop of timothy. ‘It will go 2} tons of hay per acre,” said
Mr. J., “ and now look at this adjoining field. It is just as good
land naturally, and there is merely a fence between, and yet the
grass and clover are so poor as hardly to be worth cutting.”

“ What makes the difference ?” I asked.

Mr. Johnston, emphatically, *“ Manure.”

The poor field did not belong to him!

Mr. Johnston’s farm was originally a cold, wet, clayey soil. Mr.
Geddes’ land di1 not need draining, or very little. Of course, land
that needs draining, is richer after it is drained, than land that is
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naturally draired. And thouzh Mr. Johnston wus always a good
farmer, yet he says he “ never made money until he commenced to
drain.” The accumulated fertility in the lan.l could then be made
available by good tillage, and from that day to this, his land has
been growing richer and richer. And, in fact, the same is true of
Mr. Geddes' farm. It is'richcr land to-day than when first plowed,
while there is one field that for seventy years has had no manure
applied to it, except plaster. How is this to be explained? Mr.
Geddes would say it wus due to clover and plaster.  But this does
not fully satisfy those who claim, (and truly), that “always taking
out of the meal-tub and never putting in, soon comes to the bot-
tom.” The clover can add nothing to the land, that it did not get
from the soil, except organic matter obtained from the atmosphere,
and the plaster furnishes little or nothiag except lime and sulphu-
ric acid, There are all the other ingredients of plant-food to be
accounted for—phosphoric acid, potash, soda, magnesia, etc. A
crop of clover, or corn, or wheat, or barley, or oats, will not come
to perfection unless every one of these elements is present in the
goil in an available condition. Mr. Geddes has not furnished a
single ounce of any one of them.

“ Where do they come from ?”

I answer, from the soil itself. There is probably enough of these
elements in the soil to last ten thousand years; and if wereturn to
the soil all the straw, chaff, and bran, and scll nothing but fine flour,
meat, butter, etc., there is probably enough to last a million years,
and you and I need not trouble ourselves with speculations as to
what will happen after that time. Nearly all our soils are practi-
cally inexhaustible. But of course these elements are not in an
available condition. If they were, the rains would wash them all
into the ocean. They are rendered available by a kind of fermen-
tation. A manure-heap packed as hard and solid as a rock would
not decay; but break it up, make it fine, turn it occasionally so as
to expose it to the atmosphere, and with the proper degree of mois-
ture and heat it will ferment rapidly, and all its clements will
soon become available food for plants. Nothing has been created
by the process. It was all there. We have simply made it availa-
ble. 8o it is with the soil. Break it up, make it fine, turn it
occasionally, expose it to the atmosphere, and the clements it con-
tains become available.

I do not think that Mr. Geddes’ land is any better, naturally,
than yours or mine. We can all raise fair crops by cultivating
the land thoroughly, and by never allowing a weed to grow. On
Mr. Lawes’ experimental wheat-field, the plot that has never re-

8 ’ )
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ceived a particle of manure, produces every year an average of
about 15 bushels per acre. And the whole crop is removed—grain,
straw, and chaff. Nothing is returned. And that the land is not
remarkably rich, is evident from the fact that some of the farms in
the neighborhood, produce, under the ordinary system of managec-
ment, but little more wheat, once in four or five years than is
raised every year on this experimental plot without any manure.

Why? Because these farmers do not.half work their land, and
the manure they make is little better than rotten straw. Mr. Lawes’
wheat-field is plowed twice every year, and when I was there, the
crop was hand-hoed two or three times in the spring. Nota wced
is suffered to grow. And this is all there is to it.

Now, of course, instead of raising 15 bushels of wheat every year,
it is a good deal better to raise a crop of 80 bushels every other
year, and still better to raise 45 bushels every third year. And it
is here that clover comes to our aid. It will enable us to do this
very thing, ard the land runs no greater risk of exhaustion than
Mr. Lawcs’ unmanured wheat crop.

Mr. Geddes and I do not differ as much as you suppose. In fact,
I do not believe that we differ at all. He has for years been an
earnest advocate for growing clover as a renovating crop. He
thinks it by far the cheapest manure that can be obtained in this
section. I agree with him most fully in all these particulars. He
formed his opinion from experiecnce and observation. I derived
mine from the Rothamsted experiments. And the more I see of
practical farming, the more am I satisfied of their truth. Clover
is, unquestionably, the grcat renovating crop of American agricul-
ture. A crop of clover, cqual to two tcas of hay, when plowed
under, will furnish more ammonia to the soil than twenty tons of
straw-made manure, drawn out fresh and wet in the spring, or
than twelve tons of our ordinary barn-yard manure. No wonder
Mr. Geddes and other intelligent farmers recommend plowing
under clover as manure. I differ from them in no respect exccpt
this: that it is not absolutely essential to plow clover under in the
green state in order to get its fertilizing effect; but, if made into
hay, and this hay is fed to animals, and all the manure carcfully
saved, and returned to the land, there need be comparatively little
loss, The animals will seldom take out more than from five to
ten per cent of all the nitrogen furnished in the food—and less still
of mineral matter. I advocate growing all the clover you possibly
can—so does Mr. Geddes. He says, plow it under for manure. 8o
say I—unless you can make more from feeding out the clover-bay,
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than will pay you for waiting a year, and for cutting and curing
the clover and drawing back the manure. If you plow it
under, you are sure of it. There is no loss. In feeding it out,
you may lose more or less from leaching, and injurious fermenta-
tion. But, of course, you need not lose anything, except the little
that is retained in the flesh, or wool, or milk, of the animals. As
things are on many farms, it is perhaps best to plow under the
clover for manure at once. As things ought to be, it is a most
wasteful practice. If you know how to feed out the hay to advan-
tage, and take pains to save the manure (and to add to its value by
feeding oil-cake, bran, etc., with it), it is far better to mow your
clover, once for hay, and once for seed, than to plow it under.
Buy oil-cake and bran with the money got from the seed, and
growing clover-seed will not injure the land.

I am glad to hear that Mr. Geddes occasionally sells straw. [
once sold 15 tons of straw to the paper-makers for $150, they
drawing it themselves, and some of my neighbors criticised me
severely for doingso. It is not considered an orthodox practice.
I do not advocate selling straw as a rule; but, if you have more
than you can use to advantage, and it is bringing a good price,
sell part of the straw and buy bran, oil-cake, ctc., with the money.
To feed nothing but straw to stock is poor economy; and to rot
it down for manure is no better. Straw itself is not worth $3.00
a ton for manure; and as one ton of straw, spread in an open
yard to rot, will make, in spring, about four tons of so-called
manure, and if it costs 50 cents a ton to draw out and spread it,
the straw, even at this comparatively high estimate of its value,
nets you, when fed out alone, or rotted down, only $1.00 a ton.

I had about 30 tons of straw. Fed out alone or rotted down it
would make 120 tons of m2nure.  After deducting the expense of
hauling, and spreading, it nets me on the land, $30. Now sell
half the straw for $150, and buy three tons of oil-cake to feed
out with the other half, and you would have about seventy tons of
manure. The manure from the fifteen tons of straw is worth, say
$45, and from the three tons of oil-cake, $60, or $105. It will
cost $35 to draw and spread it, and will thus net on the land, $70.
8o far as the manure question is concerned, therefore, it is far
better to sell half your straw, and buy oil-cake with the money,
than to feed it out alone—and I think it is also far better for the
stock. Of course, it would be better for the farm, not to sell any
of the straw, and to buy six tons of oil-cake to feed out with it;
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but those of us who are short of capital, must be content to bring
up our land by slow degrees.

“T am at a loss to understand,” wrote Mr. Geddes, “ what you
mean, when you say that a ton of straw will make, in the spring
of the year, four tons of so-called manure. If you had said that
four tons of straw would make one ton of manure, I should have
thought nothing of it. But how you can turn one ton of straw
into four tons of anything that anybody will call manure, I co
not see. In a conversation I had with Hon. Lewis F. Allen, of
Black Rock, more than a year ago, he told me that he had enquired
of the man who furnished hay for feeding cattle at the Central
Yards, in Buffalo, as to the loads of manure he sold, and though I
can not now say the exact quantity to a ton of hay, I remcmber
that it was very little—far less than I had before supposed. Please
explain this straw-manure matter.”

" Boussingault, the great French chemist-farmer, repeatedly ana-
lyzed the manure from his barn-yard. “ The animals which had
produced this dung, were 30 horses, 80 oxen, and from 10 to 20
pigs. The absolute quantity of moisture was ascertained, by first
drying in the air a considerable weight of dung, and after pound-
ing, continuing and completing, the drying of a given quantity.”
No one can doubt the accuracy of the results. The dung made
in the

Winter of 1837-8, contained 79.6 per cent of water.
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Fresh solid cow-dung contains, according to the same authonty,
90 per cent of water.

I have frequently seen manurc drawn out in the spring, that
had not been decomposed at all, and with more or less snow
among it, and with water dripping from the wagon, while it was
being londed. 1t was, in fact, straw saturated with water, and dis-
colored by the droppings of animals. Now, how much of such
manure would a ton of dry straw make? If we should take 20
lhs. of straw, trample it down, and from time to time sprinkle it
with water and snow, until we had got on 80 1bs., and then put
on 20 1bs. more straw, and 80 lbs. more water, and keep on until
we had used up a ton of straw, how much “so-called manure,”
should we have to draw out ?

20 Ibs. of straw, and 80 Ibs. water=109 1bs. so-called manure.
2,000 1bs. of straw, and 8,000 l1bs. water=10,000 lbs. so-called manure.

In other words, we get five tons of such manure from one ton of
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straw. This is, perhaps, an extreme case, but there can be little
doubt, that a ton of straw, trampled down by cattle, and sheep, in
an open barn-yard, exposed to snow and rain, would weigh four
tons when drawn out wet in the spring.

Yes, it is quite an aryument in favor of manure cellars. I have
always had a prejudice against them—probably, because the first
one I saw was badly managed. There is, however, no necessity,
even in an ordinary open barn-yard, with more or less sheds and
stables, of having so much water in the manure when drawn out.

"Tae real point of my remarks, which 8o surprised Mr. Geddes,
was this: We have to draw out so much water with our manure,
under any circumstances, that we should try to have it as rich as
possible. It is certainly true, that, {f the manure from a ton of
straw is worta $3, that from a ton of clover-hay, is worth $10.
And it costs no more to draw out and spread the one than the
other. I have never yet found a farmer who would believe that
a ton of clover-hay, rotted down in the barn-yard, would make
three or four tons of manure; but he would readily assent to the °
proposition, that it took four or five tons of green-clover to make a
ton of hay; and that if these four or five tons of green-clover were
rotted in the yard, it would make three or four tons of manure.
And yet, the only difference between thé green-clover and the hay,
is, that the latter has lost 8ome 60 or 70 per cent of water in cur-
ing. Add that amount of water to the hay, and it will make as
much manure as the green-clover from which the hay was inade.

GYPSUM AND CLOVER A8 MANURE.

A good farmer came in while we were talking. “ Nothing like
plaster and clover,” he said, “ for keeping up a wheat-farm.” And
you will find this the general opinion of nearly all American
wheat-growers. It must be accepted as a fact. But the deduc-
tions drawn from the fact are as various as they are numcrous.

Let us look first at the fact. And, if you like, we will take my
own farm as an example. About 60 years ago, it was covered with
the primeval forest. The trees, on the higher and drier land, were
first cat down, and many of them burnt on the land. Wheat was
sown among the stumps. The crop varied in different years, from
10 to 30 bushels per acre. 'When 80 bushels were grown, the fact
was remembered. When 10 bushels only were grown, little was said
about it in after years, until now there is a general impression
that our wheat crops were formerly much larger per acre than
now. I doubt it; but we will not discuss the point. One thing is
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certain, the land would produce good crops of cluver; and when'
this clover was plowed under for manure, we got better crops of
wheat afterwards. This was the rule. Later, we commenced to
use gypsum as a top-dressing on clover. The effect was often
wonderful. Farmers will tell you that they sowed 200 lbs. of
plaster per acre, on their young clover, in the spring, and it
doubled the crop. This statement expresses an agricultural, and not
an arithmetical fact. We do not know that the crop on the plas-
tered portion was twice as heavy as on the unplastered. We know
that it was larger, and more luxuriant. There was a greater, and
more vigorous growth. And this extra growth was causel by the
small top-dressing of powdered gypsum rock. It was a great fact
in agriculture. I will call it fact, No. 1.

Then, when the clover was turned under, we usually got good
wheat., This is fact, No. 2. On these two facts, hang many of
our agricultural theories. We may state these facts in many ways.
Still, it all comes to this: Clover is good for wheat ; plaster is good
for clover.

There is another fact, which is a matter of general observat-lon‘
and remark. You rarely finl a good farmer who does not pay
special attention to his clover-crop. When I was riding with Mr.
Geddes, among the farmers of Onondaga County, on passing a
farm where everything looked turifty—good fences, good build-
ings, good garden, good stock, and the land clean and in good con-
dition—I would ask who lived there, or some other question. No
matter what. The answer was always thc same. ‘“Oh! he is
another of our clover men.” We will call this fact, No. 8.

And when, a year afterwards, Mr. Geddes returned my visit,
and I drove him around among the farmers of Monroe County, he
found precisely the same state of facts. All our good farmers
were clover men. Among the good wheat-growers in Michigan,
you will find the same state of things.

These are the facts. Let us not quarrel over them,
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CHAPTER XXIV

. THE CHEAPEST MANURE A FARMER CAN USE.

I do not know who first said, “ The cheapest manure a farmer
can use is—clover-seed,” but the saying has become part of our
agricultural literature. and deserves a passing remark,

I have heard good farmers in Western New York say, that if
they had a field sown with wheat that they were going to plow
the spring after the crop was harvested, they would sow 10 lbs. cf
clover-seed on the wheat in the spring. They thought that the
growth of the clover in the fall, after the wheat was cut, and the
growth the next spring, before the land was plowed, would afford
manure worth much more than the cost of the clover-secd.

- “J do not doubt it,” said the Deacon; “but would it not be
better to let the crop grow a few months longer, ard then plow
it under #”

‘‘ But that is not the point,” I remarked; “ we somctimes adopt
a rotation when Indian-corn follows a crop of wheat. In such a
case, good farmers sometimes plow the land in the fall, and again
the next spring, and then plant corn. This is one method. ButI
have known, as I said before, good farmers to seed down the -
wheat with clover; and the following spring, say the third weeck
in May, plow under the young clover, and plant immediately on
the furrow. If the land is warm, and in good condition, you will
frequently get clover, by this time, a foot high, and will have two
or three tons of succulent vezetation to turn under; and
the farmer who first rccommended the practice to me, said
that the cut-worms were so fond of this green-clover that
they did not molest the young corn-plants. I once tried the plan
myself, and found it to work well; but since then, I have kept so
many pigs and sheep, that clover has been too useful to plow un-
der. But we will not discuss this point at present.

‘“ What I wanted to say dis this: Here we have a ficld in wheat.
Half of it (A)-we seed down with 12 Ibs. of clover-seed per acre;
the other half (B) not. The clover-seed and sowing on A, cost, sa_\',
$2 per acre. 'We plow B in the fall; this will cost us about as
much as the clover-seed sown on A. In the spring, A and B are
both plowed and planted to corn. Now, which half of the field
will be in the cleanest and best condition, and which will produce
the best corn, and the best barley, or oats, afterwards?”
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“T vote for A,” said the Deacon.

“1 vote for A,” said the Doctor.

“I vote for A,” said the Squire.

“1should think,” modestly suggested Charley, * that it would
depend somewhat on the soil,” and Charley is right. On a clean,
moderately rich piece of lizht, sandy soil, I should certainly cx-
pect much better corn, and better barley or oats, on A, where the
clover wag grown, than on B. But if the field was a strong loam,
that needed thorough cultivation to get it mellow enough for corn,
I am inclined to think that B would come out ahead. At any
rate, I am sure that on my own farm, moderately stiff land, if I
was going to plant corn after wheat, I should not seed it down
with clover. I would plow the wheat-stubble immediately after
harvest, and harrow and cultivate it to kill the weeds, and then,
six weeks or two months later, I would plow it again. I would
draw out manure ia the winter, pile it up in the field to ferment,
and the next spring spread it, and plow it under, and then—

“And then what ?” asked the Decacon.—‘‘ Why the truth is,”
said I, “ tben I would not plant corn at all. I should either sow
the field to barley, or drill in mangel-wurzel or S8wede-turnips.
But if I d.d plant corn, I should expect better corn than if I had
sown clover with the wheat; and the land, if the corn was well
cultivated, would be remarkably clean, and in fine condition; and
the next time the land was seeded down with clover, we could
reasonably expect a great crop.”

The truth is, that clover-seed is sometimes a very cheap manure,
and farmers are in no danger of sowing too much of it. I donot
mean sowing too much seed per acre, but they are in no danger of
sowing too many acres with clover. On this point, there is no
difference of opinion. It is only when we come to explain the
action of clover—when we draw deductions from the facts of the
the casc—that we enter a field bristling all over with controversy.

“You have just finished threshing,” said the Deacon, “and for
my part, I would rather hear how your wheat turned out, than to
listen to any of your chemical talk about nitrogen, phosphoric
acid, and potash.”

“ The wheat,” said I, “ turned out full as well as I expected.
Fourteen acres of it was after wheat, and eight acres of it after
oats. Both these fields were seeded down with clover last year,
but the clover failed, and there was nothing to be done but to risk
them azain with wheat. The remainder was after barley. Inall,
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there was not quite 40 acres, and we had 954 bushels of Diehl
wheat. This is not bad in the circumstances; but I shall not
be content until I can average, taking one year with another, 35
to 40 bushels per acre. If the land had been rich enough, there
would unquestionably have been 40 bushels per acre this year.
That is to say, the secason was quite capable of producing this
amount ; and I think the mechancial condition of the land was
also equal to it; all that was needed was sufficient available plant-
food in the soil.”

“ I can see no reason,” said the Doctor, ¢ why you may not av-
eragze 40 bushels of wheat per acre in a good season.”

“The field of 14 acres,” said I, “ where wheat followed wheat,
yielded 23 bushels per acre. Last year it yielded 22 bushels pcr
acre; and so we got in the two yeais 46 bushels per acre.”

This fiel 1 has had no manure of any kind for years. In fact,
since th2 land was cleared, 40 or 50 years ago, I presume that all
the manure that has been applied would not, in the aggregate,
be equal to more than a good crop of clover-hay. The available
plant-food required to produce these two crops of wheat came
from th= soil itself, and from the rain, dews, and atmosphere. The
land is now seeded down with clover, and with the aid of a bushel
or two of plaster per acre, next spring, it is not improbable that,
if mown twice for hay next year, it will yield in the two crops
three tons of hay per acre.

Now, three tons of clover-hay contain about 83 Ibs. of phos-
phoric acid, 90 Ibs. of potash, and 150 Ibs. of nitrogen.

The last crop of wheat, of 22 bushels per.acre, and say 1,500
1bs. of straw, would contain :

In the grain. In the straw. In total crop.

Phosphoric acid.................. 114 1bs. 84 1bs. 15% lIbs.
Potash.....cooviuininennnnannnnnad (% B oF « ©o16F ¢
Nitrogen............oooviiiiinnnn 28 « gt ¢ 824 ¢

It seems very unkind in the wheat-plants not to give me more
than 22 bushels per acre, when the clover-plants coming after will
find phosphoric acid enough for 40 bushels of wheat, and potash
and nitrogen enough for nearly 100 bushels of wheat per acre.
And these are the three important constituents of plant-food.

Why, then, did I get only 22 bushels of wheat per acre? I got
23 bushels on the same land the year previous, and it is not
improbable that if I had sown the same land to wheat again this
fall, I should get 12 or 15 bushels per acre again next year. But
the clover will find plant-food enough for 40 bushels of wheat.

“ There is not much doubt,” said the Deacon, “ that you will
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get a cood crop of clover, if you will keep the sheep off of the land
this fall. But I do not sce what you mean by the clover-piants
finding food enough for 40 bushels of wheat, while in point of
fact, if you had sown the ficld again to wheat this fall, you would
not, as you say, probably get more taan 12 or 15 busicls of wheat.

“ He means tais,” sail the Doctor. “If he had sown the land
to wheat ihis fall, without manure, he would probably not ge
over 15 bushels of whcat per acre, and yet you both agree that the
land will, in all probability, produce next year, if mown twice,
three tons of clover-hay per acrc, without any manure.

“ Now, if we admit that the clover gets no more nitrogen from
the rain and dews, and from the atmosphere, than the wheat will
get, then it follows that this soil, which will only produce 15 bush-
cls of wheat per acre, does, in point of fact, contain plant-food
enough for 40 bushels of wheat, and the usual proportion of straw.

“ The two crops take up from the soil as follows:

Phosphoriz acid.  Potash. Nitrogen.
15 bushels wheat and straw.......... 10% 1bs. 11% lbs. 22 1bs.
3 tons clover-hay. ......c..iiiianns 33 « 90 ¢ 150 «

“These facts and figures,” continued the Doctor, “are worth
looking at and thinking about. Why can not the wheat get as
much phosphoric acid out of the soil as the clover?”

“Because,” said the Deacon, “ the roots of the clover go down
deeper into the subsoil than the roots of wheat.”

“That is a very good reason, so far as it goes,” said I, “but
does not include all the facts. I have no sort of doubt, that if I
had sown this land to wheat, and put on 75 lbs. of nitrogen per
acre, I should have got a wheat-crop containing, in grain and
straw, 30 lbs. of phosphoric acid. And so the reason I got 15
bushels of wheat per acre, instead of 40 bushels, is not because
the roots of wheat co not go dcep enough to find sufficient soluble
phosphoric acid.”

¢ Possibly,” said the Doctor, “the nitrogen you apply may ren-
der the phosphoric acid in the soil more soluble.”

“That is true,” said I; “and this was the answer Liebig gave to
Mr. Lawes. Of which more at some future time. But this an-
swer, like the Deacon’s, does not cover all the facts of the case;
for a supply of soluble phosphoric acid would not, in all probe-
bility, give me a large crop of wheat. I will give you some facts
presently bearing on this point.

“ What we want to find out is, why the clover can get so much
more phosphoric acid, potesh, and nitrogen, than the wheat, from
the same soil ?”

B
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MORE ABOUT CLOVER.

The Deacon seemed to think the Doctor was going to give a
scientific answer to the question. “ If the clover can get more ni-
trogen, phosphoric acid, and potash, from the same soil than
wheat,” said be, “ why not accept the fact, and act accordingly ?
You scientific gentlemen want to explain everything, and some-
times make confusion worse confounded. We know that a sheep
will grow fat in a pasture where a cow would starve.”

“True,” said the Doctor, “ and that is because the cow gathers
food with her tongue, and must have the grass long enough for
her to get hold of it; while a sheep picks up the grass with her
teeth and gums, and, consequcntly, the sheep can eat the grass
down into the very ground.”

“Very well,” said the Deacon ; “and how do you know but that
the roots of the clover gather up their food sheep-fashion, while
the wheat-roots eat like a cow?”

“That is not a very scientific way of putting it,” said the Doc-
tor; “but I am inclined to think the Deacon has the right idea.”

“ Perhaps, then,” said I, “ we had better let it go at that until we
get more light on the subject. We must conclude that the wheat
can not get food enough from the soil to yield a maximum crop,
not because there is not food enough in the field, but the roots of
the wheat are €0 constituted that they can not gather it up; while
clover-roots, foraging in the same soil, can find all they want.”

“ Clover,” said the Deacon, “ is the scavenger of the farm; like
a pig, it gathers up what would otherwise be wasted.”

“ Of course, these illustrations,” said the Doctor, “do not give
us any clear idea of /&ow the clover-plants take up food. We must
recollect that the roots of plants take up their food in solution;
and it has just occurred to me that, possibly, Mr. Lawes’ experi-
ments on th2 amount of water given off by plants during their
growth, may throw some light on the subject we are discussing.”

“Mr. Lawes found,” continued the Doctor, * that a wheat-plant,
from March 19 to June 28, or 101 days, evaporated through its
leaves, ctc., 45,718 grains of water; while a clover-plant, standing
alongside, and in precisely similar condition, evaporated 55,098
grains. Tae clover was cut June 28, when in full bloom. The
wheat-plant was allowed to grow until ripe, Sept. 7. From June 28
to Scpt. 7, or 72 days, the wheat-plant evaporated 67,814 grains.”

“ One moment,” said the Deacon ; ‘‘as I understand, the clover-
plant evaporated more water than the wheat-plant, until the 28th
of June, but that during the next 71 days, the wheat-plant evap-
orated more watcr than it had during the previous 101 days.”
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“Yes,” said I, “and if these facts prove nothing else, they at
least show that there is a great difference between wheat and
clover. I was at Rothamsted when these experiments wcre
made.. During the first nine days of the experiment, the clover-
plant evaporated 399.6 grains of water; while the wheat-plaut,
standing alongside, evaporated only 128.7 grains. In other words,
the clover-plaut evaporated three times as much water as the
wheat-plant. During the next 81 days, the wheat-plant evap-
orated 1,267.8 grains, and the clover-plant 1,643.0 grains ; but dar-
ing the next 27 days, from April 28 to May 25, the wheat-plant
evaporated 162.4 grains of water per day, while the clover-plant
only evaporated 109.2 grains per day. During the next 34 days,
from May 25 to June 28, the wheat-plant evaporated 1,177.4 grains
per day, and the clover-plant 1,473.5 grains per day.”

“In June,” said the Deacon, *‘ the clover evaporates ten times
as much water per day as it did in May. How much water would
an acre of clover evaporate ?”

“ Let Charley figure it out,” said the Doctor. “ Suppose each
plant occupies 10 square inches of land ; there arc 6,272,640 squars
inches in an acre, and, consequently, there would be 627,264
clover-plants on an acre. Each plant evaporated 1,478.5 grains
per day, and there arc 7,000 grains in a pourd.”

Charley made the calculation, and found that an acre of clover,
from May 25 to June 28, evaporated 528,598 lbs. of water, or 15,-
547 1bs. per day.

A much more accurate way of ascertaining how much water an
acre of clover evaporates is afforded us hy these experiments.
After the plants were cut, they were weighed and analyzed; and
it being known exactly how much water each plant had given off
during its growth, we have all the facts necessary to tell us just
how much a crop of a given weight would evaporate. In brief, it
was found that for each pound of dry substance in the wheat-
plant, 247.4 lbs. of water had been evaporated; and for each
pound in the clover-plant, 269.1 1bs,

An acre of wheat of 15 bushels per acre of grain, and an equal
weight of straw, would exhale during the spring and summer
177% tons of water, or calculgted on 172 days, the duration of the
experiment, 2,055 1bs. per day.

An acre of clover that would make two tons of hay, weuld
pass off through its leaves, in 101 days, 430 tons of water, or 8,600
Ibs. per day—more than four times as much as the wheat.

These figures show that, from an agricultural point of view,
there is a great difference between wheat and clover ; and yet I
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ihink the figures do not show the whole of the difference. The
clover was cut just at the time when the wheat-plant was
entering on its period of most rapid growth and exhalation, and,
consequently, the figures given ahove probably exaggerate the
amount of water given off by the wheat during the early part of
the season. It is, at any rate, quite clear, and this is all I want to
show, that an acre of good clover exhales a much larger amount
of water from spring to hay-harvest than an acre of wheat.

“ And what,” said the Deacon, who was evidently getting tircd
of the figures, “ does all this prove?”

The figures prove that clover can drink a much greater quantity
of water during March, April, May, and June, than wheat; and,
consequently, to get the same amount of food, it is not necessary
that the clover should have as much nitrogen, phosphoric acid,
potash, etc., in the water as the wheat-plant requircs. I do not
know that I make myself understood.”

“You want to show,” said the Dcacon, “that the wheat-plant
requires richer food than clover.”

Yes, I want to show that, though clover requires more food per
day than wheat, yet the clover can drink such a large amount of
water, that it is not necessary to make the “sap of thz soil” so
rich in nitrogen, phosphoric acid, and potash, for clover, as it is
for wheat. I think this tells the whole story.

Clover is, or may be, the grandest renovating and enriching
crop commonly grown on our farms. It owes its great value, not
to any power it may or may not possess of getting nitrogen from
the atmosphere, or phosphoric acid and potash from the subsoil,
but principally, if not entircly, to the fact that the roots can drink
up such a largc amount of water, and live and thrive on very
weak food.

HOW TO MAKE A FARM RICH BY GROWING CLOVER.

Not by growing the clover, and selling it. Nothing would ex-
haust the land so rapidly as such a practic>. We must either plow
under the clover, let it rot on the surface, or pasture it, or usc it
for soiling, or make it into hay, feed it out to stock, and return the
manure to the land. If clover got its nitrogen from the atmos-
phere, we might sell the clover, and depend on the roots left in the
ground, to enrich the soil for the next crop. But if, as I have en-
deavored to show, clover gets its nitrogen from a weak solution in
the soil, it is clear, that though for a year or two we might raisz
good crops from the plant-food left in thc clover-roots, yet we
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should soon find that growing a crop of clover, and leaving only
the roots in the soil, is no way to permanently enrich land.

I do not say that such a practice will “ exhaust” the land. For-
tunately, while it is an easy matter to impoverish land, we should
have to call in the aid of the most advanced agricultural science,
before we could “ exhaust” land of its plant-food. The free use of
Nitrate of Soda, or Sulphate of Ammonia, might enable us to do
something in the way of exhausting our farms, but i* would reduce
our balance at a bank, or send us to the poor-house, before we had
fully robbed the land of its plant-food.

To cxhaustland, by growing and selling clover, is an agricultural
impossibility, for the simple reason that, long before the soil is
exhausted, the clover would produce such a poverty-stricken crop,
that we should give up the attempt.

‘We can make our land poor, by growing clover, and selling it;
or, we can make our land rich, by growing clover, and feeding it
out on the farm. Or, rather, we can make our land rich, by drain-
ing it wherc ‘needed, cultivating it thoroughly, so as to dcvclope
the latent plant-food existing in the soil, and then by growing
clover to take up and organize this plant-food. This is how to
make land rich by growing clover. It is not, in one scnse, the
clover that makes the land rich; it is the draining and cultivation,
that furrishes the food for the clover. The clover takes up this
food and concentrates it. The clover does not create the plant-
food; it merely saves it. It is the thorough cultivation that
enriches the land, not ihe clover.

“I wish,” writes a distinguished New York gentleman, who has
a farm of barren sand, “ you would tell us whether 1tis best tolet.
clover ripen and rot on the surface, or plow it under when in
blossom ? I have heard that it gave more nitrogen to the land to
let it ripen and rot on it, but as I am no chemist,T do not know.”

If, instead of plowing uncer the clover—say tLe last of June, it
was left to grow a month longer, it is quite possible that the clover-
roots and seed would contaia mor: nitrozen than they did a month
earlier. It was formerly thought that there was a loss of nitrogen
during the ripening process, but the evi 'ence is not altogether con-
clusive on the point. 8till, if I had a piece of sandy land that I
wished to enrich by clover, I do not think I should plow it under in
June, on the one hand, or let it grow until maturity, and rot down,
on the other. I should rather prefer to mow the crop just as it
commenced to blossom, and let the clover lie, spread out on the
land, as left by the machine. Thcre would, I think, be no loss of
fertilizing elements by cvaporation, while the clover-hay would act
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as a mulch, and the second growth of clover would be encouraged
by it. Mow this second crop again, about the first week in August.
Then, unless it was desirable to continue the process another year,
the land might be plowed up in two or three weeks, turning under
the two previous crops.of clover that are on the surface, together
with the green-clover still growing. I believe this would be better
than to let the clover exhaust itself by running to seed.

CHAPTER XXV,
DR. VELCKER'S EXPERIMENTS ON CLOVER.

In the Journal of the Royal Agricultural Society of England, for
1-68, Dr. Veelcker, the able chemist of the Society, and formerly
Professor of Agricultural Chemistry, at the Royal Agricultural
College at Cirencester, England, has given us a paper “ On the
Causes of the Benefits of Clover, as a preparatory Crop for
Wheat.” The paper has been repeatedly and extensively quoted
in this country, but has not been as critically studied as the i 1mpor-
tance of the subject demands.

“Never mind all that,” said the Deacon, “tell us what Dr.
Veelcker says.” .

“ Here is the paper,” said I,* and Charley will read it to us.”
Charley read as follows:

“ Agricultural chemists inform us, that ia order to maintain the
productive powers of the land unimpaired, we must restore to it the
phosphoric acid, potash, nitrogen, and other substances, which
cnter into the composition of our farm crops; the constant removal
of organic and inorganic soil constituents, by the crops usually sold
off the farm, leading, as is well known, to more or less rapid dete-
rioration and gradual exhaustion of the land. Even the best
wheat soils of this and other countries, become more and more im-
poverished, and sustain a loss of wheat-yiclding power, when corn-
crops are grown in too rapid succession without manure. Hence,
the universal practice of manuring, and that also of consuming oil-
cake, corn, and similar purchasel food on land naturally poor, or
partially exhausted by previous cropping.

* Whilst, however, it holds good as a general rule, that no soil
can be cropped for any length of time, without gradually becoming
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more and more infertile, if no manure be applied to it, or if the
fertilizing elements removed by the crops grown thereon, be not by
some means or other restorcd, it is, nevertheless, a fact, that after a
Leavy crop of clovercarried off as hay, the land, far from being less
.fertile than bcfore, is peculiarly well adapted, even without the
adlition of manure, to bear a good crop of wheat in the following
year, provided the season be favorable to its growth. This fact, in-
deed, is so well known, that many farmers justly regard the growth
of clover as one of the hest preparatory operations which the land
can undergo, in order to its producing an abundant crop of wheat
in the following year. It has further been noticed, that clover
mown twice, leaves the land in a better conditior, as regards its
wheat-producing capabilities, than when mown once only for hay,
and the second crop fed off on the land by sheep; for, notwith-
standing that in the latter instance the fertilizing elements in the
clover-crop are in part restored in the sheep excrements, yet, con-
-trary to expectation, this partial restoration of the elements of
-fertility to the land has not the effect of producing more or better
wheat in the following year, than is reaped on land from off which
the whole clover-crop has been carried, and to which no manure
. whatever has been applied.

“ Again, in the opinion of several good, practical agriculturists,
with whom I have conversed on the subject, land whereon clover
has been grown for seed in the preceding year, yiclds a better
crop of wheat than it does when the clover is mown twice for hay,
or even only once, and afterwards fed off by sheep.”

“I do not think,” said the Deacon, *‘ that this agrees with our
expericnce here. A good crop of clover-sced is proﬁtable, but it is
‘thought to be rather hard on land.”

“Buch,” said I, “ is the opinion of John Johnston. He thinks
allowing clover to go to seed, impoverishes the soil.”

Charley, continued to read :

‘“ Whatever may be the true explanation of the apparent anom-
alies connected with the growth and chemical history of the clover-
plant, the facts just mentioned, having been noticed, not once or
twice only, or by a solitary observer, but repeatedly, and by num-
bers of intelligent farmers, are certainly entitled to credit; and
little wisdom, as it strikes me, is displayed by calling them into
question, because they happen to contradict the prevailing theory,
according to which a soil is said to become more or less impover-
ished, in proportion to the large or small amount of organic and
mineral soil constituents carricd oif in the produce.”
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“That is well said,” 1 remarked, “ and very truly; but I will not
interrupt the reading."

*In the course of a long residence,” continues Dr. Veelcker, “in
a purely agricultural district, I have often been struck with the
remarkably healthy appearance and good yield of wheat, on land
from which a heavy crop of clover-hay was obtained in the
Preceding year. [ have likewise had frequent opportunities of
observing, that, as a rule, wheat grown on part of a field whercon
clover has been twice mown for hay, is better than the produce of
that on the part of the same field on which the clover has becn
mown only once for hay, and aftcrwards fed off by sheep. These
observations, extending over a number of years, led me to inquire
into the reasons why clovcr is specially well fitted to prepare land
for wheat; and in this paper, I shall endeavor, as the result of my
experiments on the subject, to give an intelligible explanation of
the fact, that clover is so excellent a preparatory crop for wheat, as
it is practically known to be.

“By those taking a superficial view of the subject, it may be sug-
gested that any injury likely to be causcd by the removal of a cer-
tain amount of fertilizing matter, is altogether insignificant, and
more than compensated for, by the bencfit which results from the
abundant growth of clover-roots, and the physical improvement in
the soil, which takes place in their decomposition. Looking, how-
ever, more closely into the matter, it will be found that in a good
crop of clover-hay, a very considerable amount of both mineral
&nd organic substances is carried off the land, and that, if the total
amount of such constituents in a crop had to be regarded exclu-
sively as a measure for determining the relative degrees in which
different farm crops exhaust the soil, clover would have to be de-
scribed as about the most exhausting crop in the entire rotation.

“ Clover-hay, on an average, and in round numbers, contains in
100 parts :

37 17.0
Nitrogenous substances, (flesh-forming matters)*................. 15.6
Non-nitrogenous compounds......cc.eveeueeieieisecenceseieones 59.9
Mineral matter, (88h)......coiviiniiiiiniiiiiiiieiiiiieiieniennns 7.5
100.0

* Containing nitrogen....ccevveieieiiiiieiiiiiiinieieiannnns Y

 The mineral portion, or ash, in 100 parts of clover-hay, consists
of :
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Phoephoric acid......... tesessasannan
Sulphuric acid........... ceerenes
Carbonic acid..

B
oMo oowo

Sodn chlonde of sodinm, oxide of iron, sand, loss, C8Cenenrnrnns

§
lgmﬁmgp“
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“ Let us suppose the land to have yielded four tons of clover-hay
per acre. According to the preceding data, we find that such a
crop includes 224 1bs. of nitrogen, equal to 272 lbs. of ammonia,
and 672 lbs. of mineral matter or ash constituents.

In 672 1bs. of clover-ash, we find:

Phosphoric acid 514 1lbs,
Sulphuric acid . 29
Carbonic acid. 121 «
8ilica... 20 ¢«
Lime... 22; ::
Mng'nesia

Potash...o.oovieiiiiieiiiiiniiieiiieieianacanns 134 «
8oda, chloride of sodium, oxide of iron, sand, ete.... ... 58 ¢

672 1bs.

“ Four tons of clover-hay, the produce of onc acre, thus contain a
Jarge amount of nitrogen, and remove from the soil an enormous
quantity of mineral matters, abounding in lime and potash, and
containing also a good deal of phosphoric acid.

‘“Leaving for a moment the question untouched, whether the
nitrogen contained in the clover, is derived from the soil, or from
the atmosphere, or partly from the one, and partly from the other,
no question can arise as to the original source from which the
mineral matters in the clover produce are derived. In relation,
therefore, to the ash-constituents, clover must be regarded as one
of the most exhausting crops usually cultivated in this country.
This appears strikingly to be the case, when we compare the pre-
ceding figures with the quantity of mineral matters which an aver-
age crop of wheat removes from an acre of land.

“The grain and straw of wheat contain, in round numbers, in 100

@rains of
Wheat. Straw
£ 7 15.0 16.0
Nitrogenous substances, flesh-forming matter)*........ 11.1 4.0
Non-nitrogenous substances. .......... verens feeenenes . 7”2 74.9
Mineral matter, (ash)....... cereeiaaen eeeeas R e LT 5.1
100.0 100.0
* Containing nitrogen............. ceerenieniaenans . 178 64
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“ The ash of wheat contains, in 100 parts:

139

Grain. Straw.
Phosphoric acid.....ccovviviiniiiiinieniiiniiecisnaees 0.0 5.0
Sulphuric acid..........c.c0.e P | X1 7
Carl nicaud ............. [ N S
Silica........0.... eetseetceiotraanas teeneens ceereens . 25 67.0
Me....cocvuennnns U X 5.5
Magnesia............ Ceeteesieiaanan teteceeccenteinaans 11.5 2.0
L T N 80.0 _13.
8oda, chloride of sodium, oxide of irom, sand, etc....... 2.0 4.9
Total...veevurneecnnanns Cecesevnne teerees sseeanann 100.0 100.0

“The mean produce of wheat, per acre, may be estimated at 25
bushels, which, at 60 1bs. per bushel, gives 1,500 1bs.; and as the
weight of the straw is generally twice that of the grain, its pro-
duce will be 3,000 Ibs. According, therefore, to the preceding
data, there will be carried away from the soil :

In 1,500 1bs. 6f the grain.. 25 1bs. of mineral food, ?n round nnmbersg
In 3 000 Ibs. of the straw.. 150 1bs. of mineral food, (in round numbers

Total.......ceouennn.. 175 Ibs.
‘“On the average of the analyscs, it will be found that the com-
position of these 175 lbs. is as follows:

In the
_“"’“"’:_‘_ﬁw'
7.5 1bs. | 20.0 Tos.
40 - I 41
100.5 ‘¢ [101.1 ¢
82 ¢ 9,1 ¢«
3.0 59
195 ¢ .0 ¢
Sodn chlorideof sodium, oxide of iron, sand, etc.; 0.5 ** 73 ¢ 78 *
25, Ihs. 150. Ibs. 195, Ibs.

“ The total quantity of ash constituents carried off the land, in an
average crop of wheat, thus amounts to only 175 lbs. per acre,
whilst a good crop of clover removes as much as 672 lbs.

“ Nearly two-thirds of the total amount of mineral in the grain and
siraw of one acre of wheat, consists of silica, of which there is an
ample supply in almost every soil. The restoration of silica, there-
fore, need not trouble us in any way, especially as there is not a
slnvle instance on record, proving that silica, even in a soluble
condition, has ever been applied to land, with the slightest advan-
tage to corn, or grass-crops, which are rich in silica, and which, for
this reason, may be assumed to be particularly grateful for it in a
soluble state. Silica, indeed, if at all capable of producing a bene-
ficial effect, ought to be useful to these crops, either by strengthen-
ing the straw, or stems of graminaceous plants, or otherwise bene-

iting them; but, after deducting the amount of silica from the
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total amount of mineral matters in the wheat produced from one
acre, only s trifl.ng quantity of other and more valuable feitilizing
ash constituents of plants will be left. On comparing tue 1clative
amounts of phosphoric acid, and potash, in an avcrage cicp of
wheat, and a good crop of clover-hay, it will be seent that one acre
of clover-hay contains as much phosphoric acid, as two and one-
half acres of wheat, and as much. potash as the produce from five
acres of the same crop. Clover thus unqucsticnably removes from
the land very much more mineral matter than does wheat; wheat,
notwithstanding, succecds remarkably well after clover.

“ Four tons of clover-hay, or the produce of an acre, contains, as
alrcady stated, 224 lbs. of nitrogen, or calculated as ammonia,
272 lbs.

“ Assuming the grain of wheat to furnish 1.78 per cent of nitrogen,
and wheat-straw, .64 per cent, and assuming also that 1,500 Ibs. of
corn, and 3,000 lbs. of straw, represent the average produce per
acre, there will be in the grain of wheat, per acre, 26.7 1bs. of nitro-
gen, and in the straw, 19.2 lks., or in both together, 46 lbs. of
nitrogen ; in round numbers; equal to about 56 lbs. of ammonia,
which is only about one-fift the quantity of nitrogen in the pro-
duce of an acre of clover. Wheat, it is well known, is specially
benetited by the gpplication of nitrogenous manures, and as
clover carries off so large a quantity of nitrogen, it is tatural to
expect the yield of whcat, after clover, to fall short of what the
land might be presumed to produce without manure, befcre a crop
of clover was taken from it. Experience, however, has proved
the fallacy of this presumption, for the result is exactly the oppo-
gite, inasmuch as a better and heavier crop of wheat is produced
than without the intercalation of clover. What, it may be asked,
is the explanation of this apparent anomaly ?

“In taking up this inquiry, I was led to pass in review the cele-
brated and highly important experiments, undertaken by Mr.
Lawes and Dr. Gilbert, on the continued growth of wheat on the
same soil, for a long succession of years, and to examine, likewise
carefully, many points, to which attention is drawn, by the same
authors in their memoirs on the growth of rcd clover by different
manures, and on the Lois Weedon plan of growing wheat. Abun-
dant and most convincing evidence is supplied by these indefatiga-
ble experimenters, that the wheat-producing powers of a soil are
not increased in any sensible degree by the liberal supply of all
the mineral matters, which enter into the ccmposition of the ash of
wheat, and that the abstraction of these mineral matters from the
soil, in any much larger proportions than can possibly take place
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under ordinary cultivation, in no wise affects the yield of wheat,
provid:d there be at the same time a liberal supply of available
nitrogen within the soil itself. The amount of the lutter, there-
fore, is regarded by Messrs. Lawes and Gilbert, as the measure of
the increased produce of grain which a soil furnishes.

“ In conformity with these views, the farmer, when he wishes to
increase the yield of his wheat, finds it to his advantage to have
recourse to ammoniacal, or other nitrogenous manures, and depends
more or less entirely upon the soil, for the supply of the neccessary
mineral or ash-constituents of wheat, having found such a supply
to be amply sufficient for his requirements. As far, thercfore, as
the removal from the s0il of a large amount of mineral soil-constitu-
ents, by the clover-crop, is concerned, the fact viewed in the light
of the Rothamsted experiments, becomes at once intelligible ; for,
notwithstanding the abstraction of over 600 lbs. of mineral matter
hy a crop of clover, the succeeding wheat-crop does not suffer.
Inasmuch, however, as we have seen, that not only much mineral
matter is carried off the land in a crop of clover, but also much
nitrog>n, we might, in the absence of direct evidence to the con-
trary, be led to suspect that wheat, after clover, would not be &
good crop ; whereas, the'fact is exactly the reverse.

‘It is worthy of notice, that nitrogenous manurcs, which have

“such a marked and beneficial effect upon wheat, do no good, but
in certain combinations, in some seasons, do positive harm to
clover. Thus, Messrs. Lawes and Gilbert, in a series of experi-
ments on the growth of red-clover, by different manures, obtained
14 tons of fresh green produce, equal to about three and three-
fourths tons of clover hay, from the unmanured portion of the
experimental field ;' and where sulphates of potash, soda, and mag-
nesia, or sulphate of potash and superphosphate of lime were em-
ployed, 17 to 18 tons, (equal to from about four and one-half to
nearly five tons of hay), were obtained. When salts of ammonia
were added to the mineral manures, the produce of clover-hay was,
upon the whole, less than where the mineral manures were used
alone. The wheat, grown after the clover, on the unmanured plot,
gave, however, 20} bushels of corn, whilst in the adjoining field,
where wheat was grown after wheat, without manure, only 15
bushels of corn per acre were obtained. Messrs. Lawes and Gilbert
notice especiilly, that in the clover-crop of the preceding year,
very much larger quantities, both of mineral matters and of
nitrogen, were taken from the land, than were removed in the
unmanured wheat-crop in the same year, in the adjoining field.
Notwithstanding this, the soil from which the clover had been
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taken, was in a condition to yield 14 bushels more wheat, per acre,
than that upon which wheat had been previously grown ; the yield
of wkeat, after clover, in these experiments, being fully equal to
that in another field, where large quantities of manure were used.

“Taking all these circumstances into account, is there not .pre-
sumptive evidence,.that, notwithstanding the removal of a large
amount of nitrogen in the clover-hay, an abundant store of availa-
ble nitrogen is left in the soil, and also that in its relations towards
nitrogen in the soil, clover differs essentially from wheat? The
results of our experience in the growth of the two crops, appear
to indicate that, whereas the growth of the wheat rapidly ex-
hausts the land of its available nitrogen, that of clover, on the
contrary, tends somehow or other to accumulate nitrogen within
the soil iteelf. If this can be shown to be the case, an intelligible
explanation of the fact that clover isso useful asa preparatory crop
for wheat, will be found in the circumstance, that, during the
growth of clover, nitrogenous food, for which wheat is particularly
grateful, is either stored up or rendered available in the soil.

“ An explanation, however plausible, can hardly be accepted as
correct, if based mainly on data, which, although highly probable,
are not proved to be based on fact. In chemical inquirics,
especially, nothing must be taken for granted, that has not been
proved by direct experiment. The following questions naturally
suggest themselves in reference to this subject: What is the
amount of nitrogen in soils of different characters? What is the
amount more particularly after a good, and after an indifferent crop
of clover? Why is the amount of nitrogen in soils, larger after
clover, than after wheat and other crops? Is the nitrogen present
ia a condition in which it is available and useful to whezt? And
lastly, are there any other circumstances, apart from the supply cf
nitrogenous matter in the soil, which help to account for the bene-
ficial effects of clover as a preparatory crop for wheat ?

‘“In order to throw some light on these questions, and, if pos-
sible, to give distinct answers to at least some of them, I, years
ago, when residing at Circncester, began a series of experiments;
and more recently, I have been fortunate enough to obtain the co-
operation of Mr. Robert Valentine, of Leighton Buzzard, who
kindly undertook to supply me with materials for my analysis.

“My first experiments were made on a thin, calcareous, clay soil,
resting on oolitic limestone, and producing generally a fair crop of
rcd-clover. The clover-ficld formed the slope of a rather steep
hillock, and varied much in depth. At the top of the hill, the soil
became very stony at a depth of four inches, so that it could only
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with difficulty be excavated to a depth of six inches, when the bare
limestone-rock made its appearance. At the bottom of the field
the soil was much deeper, and t.ae clover stronger, than at the upper
part. On the brow of the hill, where the clover appeared to be
strong, a square yarl was measarcd out ; and at a little distance off,
where the clover was very bad, a second square yard was meas-
ured; in both plots, the soil being taken up to a depth of six
inches. The soil, where the clover was good, may be distiuguishéd
from the other, by being ‘marked as No. 1, and that where it was
bal, as No. 2.
CLOVER-8OIL NO. 1. (GOOD CLOVER).

¢ The roots having first been shaken out to free them as much
as possible from the soil, were then washed once or twice with cold
distilled water, and, after having been dricd for a little while in the
san, were weighed, when the square yard produced 1 lb. 10} oz
of cleaned clover-roots, in an air-dry state; an acre of land, cr
4,840 square yards, accordingly yielded, in & depth of six inches,
8.44 tons, or 3} tons in round numbers, of clover-roots.

“Fully dried in a water-bath, the roots were found to contaia
altogether 44.67 per cent cf water, and on being burnt in a pla-
tinum capsule, yiclded 6.089 of ash. A portion of the dried, finely
powdered and well mixed roots, was burned with soda lime, in a
combustion tube, and the nitrogen contained in the roots other-
wise determined in the usual way. Accordingly, the following
is the general composition of the roots from the soil No. 1:

7 44.C75
Organic matter® .....iiiiniiitiiiiieenees coneneanecnnnnns 49.586
Mincral matter...o.vuveeieeniens citriereritittcetitiaces vones __ 6.089
100.000

* Containing nitrogen......... teseestiseasenesattnscancans 1.297
Equal t0 ammonif.....ccvvuieeeiiiiiiiieiiiiieiiiieienes 1.575

* Assuming the whole ficld to have produced 8} tons of clover-
roots, per acre, there will be 99,636 lbs., or in round numbers, 100
1bs. of nitrogen in the clover-roots from one acre; or, about twice
as much nitrogen as is prcsent in the average produce of an acre
of wheat.”

“That is a remarkable fact,” gaid the Deacon, “as I vnderstand
nitrogen is the great thing needed by wheat, ard yct the roofs alone
of the clover, contain twice as much nitrogen as an average crop
of wheat. Go on Charlcy, it is quite intcresting.”

““The soil,” continues Dr. Veelcker, “ which had been separated
from the roots, was passed through a sieve to deprive it of any
stoncs it might contaia. It was then partially dried, and the nitro
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gen in it determined in the usual manner, by combustion with soda-
lime, when it yielded .313 pcr cent of nitrogen, equal to .88 of
ammonia, in one combustion ; and .873 per cent of nitrogen, equal
t> .46 of ammonia, in a second determination.

“ That the reader may have some idea of the character of this
soil, it may be stated, chat it was further submitted to a general
analysis, according to which, it was found to have the following
composition :

GENERAL COMPOSITION OF S8OIL, NO. 1. (GOOD CLOVER).

Moisture.......ccoevieeennnn vecesaee R L ]
Organic matter*............ eeececcssacnsinatanns verereceeses 072
Oxide of iron and AlUMINA.....eveerieirrieancacacersnsecseeness 1324
Carbonate of lme............. teeessanas D - X - 4
gnesia, alkalies, ete...........ccocuuunnees ceeeesscssareacses LT3
Insoluble gilicious matter, (chiefly clay)..... cesecesersscenenees 4177
100.00

*Containing nitrogen..............coiiiiiiien, eseoseane . 318

Equal to ammonia................... ceceteesnane ceereeees 2380

‘‘ The second square yard from the brow of the hill, where the
clover was bad, produced 13 ounces of air-dry, and partially clean’
roots, or 1.75 tons per acre. On analysis, they werc found to have
the following composition :

CLOVER-ROOTS8, NO. 2. (BAD CLOVER).

Water...o.ooeveunnnn. ceeene Ceeeeieeen . Ceeesesseenanane veee.  55.733

Organic matter® ... 1] Ceceeseena A, 89.408

Mineral matter, (ash)............ Ceeseeeniieananesanes veeee._ 4860

100.000

# Containing nitrogen................ eteeereeaeaeeeaaas T
Equal to ammonia.........coeiiiiiiiiiiiiiiiiia vee. 901

“The roots on the spot where the clover was very bad, yielded'
only 31 Ibs. of nitrogen per acre, or scarccly one-third of the
quantity which was obtained from the roots where the clover was
good.

“The soil from the second square yard, on analysis, was found,
when freed from stones by sifting, to contain in 100 parts:

COMPOSITION OF SOIL, NO. 2. (BAD CLOVER):

Water .o.ooveeeeeecnanss eeeeeeteeetttaiiaatnans ceeeteeniiaiaes 17.24
Organic matter®..........cooiiiiiiniiine cienirnnncanen . 9.64
Oxide of iron and alumina....... ee cecsesceessenaacenanan 11.89
Carbonate of Hme.......c.covveivininniennnne. ceseee eees 14.50
Magnesia, alkalies, etc....... teeenaienes 1.58
Insoluble silicious matter..........co0ue.. ceeeee. 4520
100.00

2d deter-

mination,

* Contaiuning nitrogen............... ceesrcrnseas .3068 .380

Equal to ammonia..... ceerneennns D ({1 470
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“Both portions of the clover-soil thus containel about the same
percentage of orgaaic mattcr, and yielded nearly the same amount
of nitrogen.

“In addition, however, to the nitrogen in the clover-roots, a
good deal of nitrogen, in the shape of root-fibres, decayed leaves,
and similar organic matters, was disseminated throughout the fine
soil in which it occurred, and from which it could not be sepa-
rated; but unfortunately, I neglected to weigh the soil from a
square yard, and am, therefore, unable to state how much nitrogen
per acre was present in the shape of small root-fibres and other
organic matters.

“ Before mentioning the details of the experiments made in the
next season, I will here give the composition of the ash of the par-
tially cleaned clover-roots :

COMPOSITION OF ASH OF CLOVER-ROOTS, (PARTIALLY
CLEANED).

8o
Phosphoric acid
Sulphuric acid .
Soluble silica............c..c0uens

“This ash was obtained from clover-roots, which yielded, when
perfectly dry, in round numbers, eight per cent of ash. Clover-
roots, washed quitc clean, and separated from all soil, yield about
five per cent of ash; but it is extremely difficult to clean a large
quantity of fibrous roots from all dirt, and the preceding analysis
distinctly shows, that the ash of the clover-roots, analyzed by mc,
was mechanically mixed with a good deal of fine soil, for oxide of
iron, and alumina, and insoluble silicious matter in any quantit-,
are not normal constituents of plant-ashes. Making allowance for
soil contamination, the ash of clover-roots, it will be noticed, con-
taing much lime and potash, as well as an appreciable amount of
phosphoric and sulphur’e acid. On the decay of the clover-roots,
these and other mineral fertilizing matters arc left in the surface-
soil in a readily available cordition, and in considerable propor-
tions, when the clover stands well. Although a crop of clover
removes much mineral matter from the soil, it must be borne in
mind, that its roots extract from the land, soluble mineral fertliz-

7
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ing matters, which, on the decay of the roots, remain in the land
in a prepared and more readily available form, than that in which
they originally occur. The benefits arising to wheat, from the
growth of clover, may thus be due partly to this prepa:aiion and
concentration of mineral food in the surface-soil.

“The clover on the hillside field, on the whole, turned out a
very good crop; and, as the plant stood the winter well, and this
field was left another season in clover, without being plowed up, I
availed myself of the opportunity of making, duricg the following
season, a number of experiments similar to thosc of the preceding
year. This time, however, I selected for examination, a square
yard of soil, from a spot on the brow of the hill, where the clover
was thin, and the soil itself stony at a depth of four inches; and
another plot of one square yard at the bottom of the hill, from a
place where the clover was stronger than that on the brow of the
hill, and the soil at a depth of six inches contained no large stones.

SOIL NO. 1. (CLOV:ER THIN), ON THE BROW OF THE HILL.

“ The roots in a square yard, six inches deep, when picked out
by hand, and cleaned as much as possible, weighed, in their natural
state, 2 1bs. 11 oz ; and when dried on the top of a water-bath, for
the purpose of getting them brittle and fit for reduction into fine
powder, 1 1b. 12 oz. 81 grains, In this state they were submitted
as before to analysis, when they yiclded in 100 parts:

COMPOSITION OF CLOVER-ROOTS, NO. 1, (FROM BRCW OF

HILL).
Moisture........
Organic matter* 26.53
Mineral matter.. . 69.18
100.00
* Containing nitrogen.......ccoviiiiieiiiiniiieieienennnns .816
Equal t0 8IMMODIA. ... vveieierttrereccesecescscanannanns 991

“ According to thcse data, an acre of land will yield three tons
12 cwts. of nearly dry clover-roots, and in this quantity there will
be about 66 1bs. of nitrogen. The whole of the soil from which
the roots have been picked out, wus passed through a half-inch
sieve. The stones left in the sieve weighed 141 lbs.; the soil
which passed through weighing 218 1bs.

“The soil was next dried by artificial heat, when the 218 Ibs
became reduced to 185.487 1bs.

“In this partially dried state it contained :
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MOIBLUTE . . .o vveveecrenseeecesnsessoaasse sessacassanssssssses 4.21
Organic matter¥. ... .ooiieiiiiieeiiiiiiereiineiceeiieenienes 9.78
Mineral INBEEOIT. ..o ooieeeeniiieiittiiiiatenteeeieteiiantianees _86.01
100.00
# Containing DItrOZeN...ovuvtiirnniiiieririnnnaaaneereene 801
£qual t0 4MMONIA . cetveerieterernras esereessnancnes .«‘145
+Including phosphoric &cid.......coiiiiieeeeiienaneeeanes 264

« T also determined the phesphoric acid in the ash of the clover-
roots. Calculated for the roots in a nearly dry state, the phos-
phoric acid amounts to .287 per cent.

«An acre of soil, according to the data, furnished by the six
inches on the spot where the clover was thin, produced the follow-
ing quantity of nitrogen:

Inthe fine 80fl ... ccieeececancnncacacecencns
In the clover-roots.......coeevieeeene

Total quantity of nitrogen per acre

“The organic matter in an acre of this soil, which can not be
picked out by hand, it will be seen, contsins an enormous
quantity of nitrogen; and although, probably, the greater part of
the roots and other remains from the clover-crop may not be de-
composed so thoroughly as to yield nitrogenous food to the suc-
ceeding wheat-crop, it can scarcely bz doubted that a considerable
quantity of nitrogen will become available by the time the wheat
is sown, and that one of the chief reasons why clover benefits the
succeeding wheat-crop, is to be found in the abundant supply of
available nitrogenous food furnished by the decaying clover-roots
and leaves.

CLOVERSOIL NO. 2, FROM THE BOTTOM OF THE HILL
. (GOOD CLOVER.)

“ A square yard of the soil from the bottom of the hill, where
the clover was stronger than on the brow of the hill, produced 2
1bs. 8 oz of fresh clover-roots; or11b. 11 oz. 47 grains of par-
tially dried roots; 61 1bs. 9 oz. of limestones, and 239.96 Ibs. of
nearly dry soil.

“The partially dried rocts contained:

Moisture............. 5.08
Organic matter* ., 81.94
Mineral matter.......ooiveieenrenennieniennrencnncnones . 63.00
100.00

* Containing nitrogen........ seeeseseessacessetaannarancans 804

“ An acre of this soil, six inches deep, produced 8 tons, 7 cw's.
85 1bs. of clover-roots, containing 61 1bs. of nitrogen; that is, tiere
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was very nearly the same quantity of roots and nitrogen in them,
as that furnished in the soil from the brow of the hill.

‘-'T'he roots, moreover, yielded .365 per cent of phosphoric acid ;
or, calculated per acre, 27 lbs.

* In vhe partiaily dried soil, I found :

Moisture......... 4.70
Organic matoer*. .. 10.87
Mincral mMattert...o.ceeveeceecseeecccescccccscssssacesscnsannas 84.43
100.00

#* Containing nitrogen.......cceeeienenn.e. Tecenens eesenes 405

Equal to a%nmoma ........................................ 491

1 Including phosphoric aeid......ccoveiiiiiiiiiiiiinnnae 321

“ According to these determinations, an acre of soil from the
bottom of the hill, contains:

Tons, Cuwts. Lbs,

Nitrogen in the organic matter of thesoil............ 2 2 0
Nitrogen in clover-roots of the soil................... 0 o0 a
Total amount of nitrogen peracre...=............ 2 2 61

“ Compared with the amount of nitrogen in the soil from the
brow of the hill, about 11 cwt. more nitrogen was obtained in the
soil and roots from the bottom of the hill, where the clover was
more luxuriant.

“ The increased amount of nitrogen occurred in fine root-fibres
and other organic matters of the soil, and not in the coarser bits of
roots which were picked out by the hand. It may be assumed
that the finer particles of organic matter are more readily decom-
posed than the coarser roots; and as there was a larger amount of
nitrogen in this than in the preceding soil, it may be expected that
the land at the bottom of the hill, after removal of the clover, was
in a better agricultural condition for wheat, tr.an that on the brow
of the hill,
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CHAPTER XXVI.

EXPERIMENTS ON CLOVER-SOILS FROM BURCOTT
LODGE FARM, LEIGHTON BUZZARD.

* The soils for the next experiments, were kindly supplied to me,
~ 1866, by Robert Valentine, of Burcott Lodge, who also sent me
some notes respecting the growth and yicld of clover-hay and secd
on this soil.

‘‘ Foreign seed, at the rate of 12 Ibs. per acre, was sown with a
crop of wheat,,which yiclded five quarters per acre the previous
year.

“ The first crop of clover was cut down on the 25th of June,
1866, and carried on June 80th. The weather was very warm,
from the time of cutting until the clover was carted, the thermome-
ter standing at 80” Fahr. every day. The clover was turned in the
swath, on the second day after it was cut; on the fourth day, it
was turned over and put into small heaps of about 10 Ibs. each;
and on the fifth day, these were collected into larger cocks, and
then stacked.

“The best part of an 11-acre field, produced nearly three tons of
clover-hay, sun-dried, per acre; the whole ficld yielding on an aver-
age, 23 tons per acre. This result was obtained by weighing the
stack three months after the clover was carted. The second crop
was cut on the 21st of August, and carried on the 27th, the weight
being nearly 80 cwt. of hay per acre. Thus the two cuttings pro-
duced just about four tons of clover-hay per acre.

“The 11 acres were divided into two parts. Al,out one-half was
mown for hay a second time, and the other part left for seed. The
produce of the second half of the 11-acre field, was cut on the 8th
of October, and carried on the 10th. It yielded in round numbers,
8 cwt. of clover-seed per acre, the scason being very unfavorable

¥ for clover-seed. The second crop of clover, mown for hay, was
rather too ripe, and just beginning to show seed.

* A square foot of soil, 18 inches deep, was dug from the second
portion of the land which produced the clover-hay and clover-
seed.

S8OIL FROM PART OF 11-ACRE FIELD TWICE MOWN FOR HAY,

“'The upper six inches of soil, one foot square, contained all the
main roots of 18 strong plants; the next six inches, only small
root fibres, and in the third section, a six-inch slice cut down at a
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depth of 12 inches from the surface, no distinct fibres could be
found. The soil was almost completely saturated with rain wuen
it was dug up on the 13th of September, 1866:

Lbs.
The upper six inches of soil, one foot square, weighed.............. 60
The second  ** :: B e g;

The third L A veeee

“These three portions of one foot of soil, 18 inches deep, were
dried nearly completely, and weighed again; when the first six
inches weighed 513 1bs. ; the second six inches, 51 1bs. 5 oz. ; and
tho third section, 54 1bs. 2 oz.

«ho first six inches contained 8 Ibs. of silicious stones, (flints),
which were rejected in preparing a sample for analysis; in the
two remaining sections there were no large sized stones. The soils
were pounded down, and passed through a wire sieve.

“The three layers of soil, dried and reduced to powder, were
mixed together, and a prepared average sample, when submitted
to analysis, yielded the following results: '
COMPOSITION OF CLOVER-SOIL, 18 INCHES DEEP, FROM

PART OF 11-ACRE FIELD, TWICE MOWN FOR HAY.

[Organic matter........c.ccvveeeniinns ceenennns 5.86
Oxides of iron....... reeeeiecsaeteaenns “.... 6.83
Aluming........coveveeenenns e reese eane .12
Carbonate of lime......oeeenveencnncnans 2.13
Soluble in hy- { Magnesi®...oooeiiee core vanen coniennns . 2.01
drochloric acid. ) Potash.......... ... te reeeirnesenaans . . .67
Soda....... e et e besees ceeenees teeaneeas .08
Chloride of sodiom.....covvveiiins cenenen one . .02
Phosphoric acid .......ciieiiiiiiiiin it . .18
 Sulphuric acid ......... eeteserseaece sessannee A7
( Insoluble silicious matter, 74.61. Consisting of :
ANMINA. .t ieit it ieeieeiiaersaneecnsnnnas 4.37
Lime, (in a state of silicat ceeee.. 407
Insoluble in acid { Magmesia... . A6
otash .. .19
Soda. . .23
| Silica. 65.29
99.63

“This soil, it will be seen, contained, in appreciable quantities,
not only potash and phosphoric acid, but all the elements of fertil-
ity which enter into the composition of good arable land. It may
be briefly described as a stiff clay soil, containing a sufficiency of
lime, potash, and phosphoric acid, to meet all the requirements of
the clover-crop. Originally, rather unproductive, it has been much
improved by deep culture ; by being smashed up into rough clods,
early in autumn, and by being exposed in this state o the crum-
bling effects of the air, it now yields good corn and forage crope.
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“In separate portions of the three layers of soil, the proportions
of nitrogen and phosphoric acid contained in each layer of six
inches, were determined and found to be as follows:

Soil dried at 212 deg. Fuhr.

St Yu s 3d siz
inches, inches, tnches.

Percentage of phosphoric acid F - - . o7 172
BT 1.63 092 064
Lyual to ammonia. ..o iveiiiniiiiiiieiin. o A48 112 078

* In the upper six inches, as wul be seen, the percentage of both
phosphoric acid and nitrogen, was larger than in the two follow-
ing layers, while the proportion of nitrogen in the six inches of sur-
face soil, was much larger than in the next six inches; and in the
third section, containing no visible particles of root-fibres, only
very little nitrogen occurred.

*In their natural state, the three layers of soil contained :

1st six 2d sizx  3d siz
inches. inckes. inches.

Moisture........... ceeeteresciniisacseseessees 17.16 1824  16.62
Phosphoric acid........ teeesecectianaane teeeess 198 109 .143
Nitrogen.... ............. . 138 .05 .053
Equal to ammonia....... Ceeceeireteiereianaans 182 .001 064
' Tbs. s, ibs.
‘Weight of one foot square of soil........... eee 60 61 63

‘“ Calculated per acre, the absolute weight of one acre of this
land, six inches deep, wcighs:

Lbs.
st sixinches.......cveeenennennnnns PP teeeeeseccentneces 2,613,600
2d six inches......... . Cetecssseccesrensironscss sesasene .. 2,657,160

8d six inches............ eeaee e eeetetee tanenaeaes .. . 2,146,280

“No great error, therefore, will be made, if we assume in the
subsequent calculations, that six inches of this soil weighs.two and
onc-half millions of pounds per acre.

“An acre of land, according to the preceling dcterminations,

contains:
18t six inches, 2d six inches, 8d siz inches,
Lbs. L. Lbs.

Phosphoricacid......ccovcveness 4,950 2,7‘55 8,575
Nitroren.........oo0 veve vennnn . 3,350 1,875 1,325
Equal to ammonta...... . eeens 4050 2,275 1,600

“The proportion of phosphoric a2:d in six inches of surface soil,
it will be seen, amounted to about two-tenths per cent; a propor-
tion of the whole so0il, so small that it may appear insufficient
for the production of a good corn-crop. However, when calcu-
lated to the acre, we find that six inches of surface soil in an acre of
land, actually contain over two tons of phosphoric acid. An aver-
age crop of wheat, assumed to be 25°bushels of grain, at 60 1bs. per
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bushel, and 8,000 1bs. of straw, removes from the land on which it

is grown, 20 1bs. of phosphoric acid. The clover-soil analyzed by

me, cousequently contains. an amount of phosphoric acid in g

deptu of ouly six inches, which is equal to that present in 2474

average crops of wheat; or supposing that, by good cultivation

and in favorable s:asous, tie average yield of wheat could Le

doubled, and 50 busiels of grain, at 60 lbs. a bushel, and 6,000 1bs.

of straw could be raised, 124 of such heavy wheat-crops would con-'
tain no more phosphoric acid than aciually occurred in six inches

of this clover-soil per acre.

“The mere presence of such an amount of phosphoric scid in a
- soil, however, by no mcans proves its sufficiency for the produc-
tion of so many crops of wheat; for, in the first place, it can not
be shown that the whole of the phosphoric acid found by analysis,
occurs in the soil in a readily available combination; and, in the
second placg, it is quite certain that the root fibres of the wheat-
plant can not reach and pick up, so to speak, every particle of
phosphoric acid, even supposing it to occur in the soil in a form
most conducive to ‘ ready assimilation by the plant.’

“The calculation is not given in proof of a conclusion which
would be manifestly absurd, but simply as an illustration of the
enormous quantity in an acre of soil six inches deep, of a constitu-
ent forming the smaller proportions of the whole weight of an
acre of soil of that limited dcpth. It shows the existence of a prac-
tically unlimited amount of the most important mineral constitu-
ents of plants, and clearly points out the propriety of rendering
available to plants, the natural resources of the soil in plant-
food ; to draw, in fact, up the mineral wealth of the soil, by thor-
oughly working the land, and not leaving it unutilized as so much
dead capital.”

¢“ Good,"” said the Deacon, “ that is the right doctrine.”

“The roots,” continues Dr. Velcker, “ from oue square foot of
soil were cleaned as much as possible, dried completely at 212°,
and in that state weighed 240 grains. An acre corsequentily con-
tained 1,493} 1bs. of dried clover-roots.

“The clover-roots contained, dried at 212° Fahr.,

Organic matter*
Mineral matter,t (ash)..

* YVielding nitrogen.....coooiiiviiiiiiiiire ciiiniiiaenianes
Equal to ammonfa...........ccoiieiiiiiiiiiiiiiienne
tIncluding insoluble silicious matter, (clay and sand)........
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“ Accordingly the clover-roots in an acre of land furnished 24§
1bs. of nitrogen. We have thus:

Lbs. of

nitrogen.

In the six inches of surface soil...... ceesesssteccinaesacenee. 3,350
Inlarge clover-root8. ... .cceveteeeceenccvosansosseccenccncnans Ut
In second six inches of 80il....ccuiviriucneiecnaneienccacenens _ 1,85
Total amount of nitrogen in oune acre of soil 12 inches deep.... 5,24%%
Equal t0 8MMONIB. seeveeeereeerscreoseesctreetcerscacaccsnas _ 6,374k

Or in round numbers, two tons six cwt. of nitrogen per acre; an
enormous quantity, which must have a powerful influence in en-
couraging the luxuriant development of the succeeding wheat-
crop, although only a fraction of the total amount of nitrogen in
the clover remains may become sufficiently decomposed in time to
be available to the young wheat-plants.

CLOVER-SOIL FROM PART OF 11-ACRE FIELD OF BURCOTT
LODGE FARM, LEIGHTON BUZZARD, ONCE MOWN
FOR HAY, AND LEFT AFTERWARDS FOR SEED.

“ Produce 2} tons of clover-hay, and 8 cwt. of seed per acre.

¢ This soil was obtained within a distance of five yards from the
part of the field where the soil was dug up after the two cuttings
of hay. After the seed there was some difficulty in finding a
square foot containing the same number of large clover-roots, as
that on the field twice mown ; however, at last, in the beginning of
November, a square foot containing exactly 18 strong roots, was
found and dug up to a depth of 18 inches. The s0il dug after the
seed was much drier than that dug after the two cuttings of hay :

The upper six inches deep, one foot square, weighed............ 59 1bs.
The next “ s e “
The third “ “ L 60 «

“ After drying by exposurc to hot air, the threc layers of soil
weighed :

The upper six inches, one foot square
The next “ «“
The third o “

“Equal portions of the dried soil from each six-inch section
were mixed together and reduced to a fine powder. An average
sample thus prepared, on analysis, was found to have the follow-
ing composition :
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" COMPOSITION OF CLOVER-SOIL ONCE. MOWN FOR HAY, AND
AFTERWARDS LEFT FOR SEED. DRIED AT 212° FAHR.

Organic matter...... 5.34
Oxides of iron.... 6.07
Alumina........... 4.51
: Carbonate of lime 7.51
Soluble in hy- ) Magnesia........ 1.27
drechloricacid. Pot.ash. teeeeenaens gﬁ
Chlorlde Of BOQIUM . eveenemerennnes .03
Phosphorie acid....... Ceeeenas 15
Sulphuric acid.......ccoviviiiiiiiiiiiia., .19

( Insoluble silicious matter, 73.84. Consisting of :
Aluminga.. ....oe civniiiiiieiiieeninenennenes . 414
Lime (in a state of silicate).................... 2.69
Insoluble in acid{ Magnesia............. P -
Potash......... tescssss [P tecresecnanans 24
80da..c0iuenneiivenciinnnsanans ceeeenennans wee 22
ST P X -
99.59

““The soil, it will be seen, in general character, resembles the pre-
ceding sample; it contains a good deal of potash and phosphoric
acid, and may be presumed io be well suited to the growth of
clover. It contains more carbonate of lime, and is somewhat
lighter than the sample from the part of the field twice mown for
hay, and may be termed heavy calcareous clay.

“ An acre of this land, 18inches deep, weighed, when very ncarly
dry:

[2.¢ e
Third “ .

‘“Or in round numbers, every six inches of soil weiried per
acre 2} millions of pounds, which agrees tolerably well with the
actual weight per acre of the preced'ng soil.

“The amount of phosphoric acid and nitrogen in each six-inch
layer was determined separately as before, when the following
results were obtained :

IN DRIED SOIL.

First  Second Third
six inches. six inches. six inches.

Percentage of phosphoric acid............. 159 .160 .140
Nitrogen......coooviiieiins ciniiiennnnns .18) 134 .089
Equal toammonia...........cociiliannln 229 .162 .108

“An acre, accordinz to these dcterminations, contains in the
three senarate sections:
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First Second Third
sla inches. sixinches. six is.ches,

bs. 1bs.

Phosphoric acid.. 4,150 8,600
Nitro; 8,350 2.:25
Equ 405 2,700

‘‘ Here, again, as might naturally be expected, the proportion of
“nitrogen is largest in the surface, where all the decaying leaves
dropped during the growth of the clover for seed are found, and
wherein root-fibres are more abundant than in the lower strata.
The first six inches of soil, it will be seen, contained in round
numbers, 24 tons of nitrogen per acre, that is, considerably more
than was found in the same section of the soil where the clover
was mown twice for hay ; showing plainly, that during the ripening
of the clover seed, the surface is much enriched by the n.trogen-
ous matter in the dropping leaves of the clover-plant.
¢ Clover-roots.—The 100ts from one square foot of this soil, freced
as much as possible from adhering soil, were dried at 212°, and
when weighed and recuced to a fine powder, gave, on analysis, the
following results:

Oganic matter*................ ceeeeees N . €476
Mineral mattert.......coooviieiiiiiiannn, Ceeteseecneeeenesanes 35.24

"* Containing nitrogen
Equal to ammonia................
+Including clay and sand (insoluble

“ A square foot of this soil produced 582 grains of dned clover-
roots, consequently an acre yielded 8,622 lbs. of roots, or more
than twice the weight of roots obtained from the soil of the same
fiell where the clover was twice mown for hay.

“In round numbers, the 3,622 lbs. of clover-roots from the land
mown once, and afterwards left for seed, contained 51% lbs. of
nitrogen.

“The roots from the soil after clover-seed, it will be noticed,
were not so clean as the preceding sample, nevertheless, they

*yielded more nitrogen. In 64.76 of organic matter, we have here
1.702 of nitrogen, whereas, in the case of the roots from the part
of the field where the clover was twice mown for hay, we have in
81.33 parts, that is, much more organic matter, and 1.635, or rather
less of nitrogen. It is evident, therefore, that the organic matter
in the soil after clover-sced, occurs in a more advanced stage of
decomposition, than found in the clover-roots from the part of the
field twice mown. In the manure, in which the decay of such
and similar organic remains proceeds, much of the non-nitrogen-
078, or carbonaceous matters, of which thcse remains chiefly,
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though not entirely, consist, is transformed into gaseous carbonic
acid, and what remains behind, becomes richer in nitrogen and
mineral matters. A parallel case, showing the dissipation of car-
bonaceous matter, and the increase in the percentage of nitrogen
and mineral matter in what is left behind, is presented to us in
fresh and rotten dung; in long or fresh dung, the percentage of
organic matter, consisting chiefly of very imperfectly decom-
posed straw, being larger, and that of nitrogen and mineral
matter smaller, than in well-rotted dung.

“The roots from the field after clover-seed, it will be borne in
mind, were dug up in November, whilst those obtained from the
land twice mown, were dug up in September; the former, there-
fore, may be expected to be in a more advanced state of decay
than the latter, and richer in nitrogen.

“In an acre of soil, after clover-seed, we have:

Lbs.
Nitrogen in first six icches of soll....... . 4,726
Nitrogen inroots.................. 514
Nitrogen in second six inches 0f 80il.......0veveeineennnnnns 3,850

Total amount of nitrogen, per acre, in twelve inches of soil.... 8,126

“Equal to ammonia, 9,867 lbs. : or, in round numbers, 8 tons
and 12} cwts. of nitrogen per acre; equal to 4 tons 8 cwts. of
ammonia.

“This is a very much larger amount of nitrogen than occurred in
the other soil, and shows plainly that the total amount of nitrogen
accumulates especially in the surface-soil, when clover is grown
for seed; thus explaining intelligibly, as it appears to me, why
wheat, as stated by many practical men, succeeds better on land
where clover is grown for seed, than where it is mown for hay.

‘“ All the three layers of the soil, after clover-seed, are richer in
nitrogen than the same sections of the soil where the clover was
twice mown, as will be seen by the following comparative state-
ment of results »

I I
CLOVER-SOIL TWICE  |CLOVER-SOIL ONCE MOWN
MOW ., AND THEN LEFT FOR 8EED,

Upper | Sccond | Third
64.:ches. !6 inches. ’Ginckes.

| Upper | Next | Lowest
! Ginches. 6 inches. 5 énches.

Perceutage of nitrogen in i |
- driedsoil............... .163 092 034 .189 .13t .089
Equal to ammonia ......... 10 Jd12 | 078 229 183 108

‘“This difference in the amount of accumulated nitrogen in
clover-land, appears still more strikingly oa comparing the tots!
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amounts of nitrogen per acre in the different sections of the twa
portions of the 11-acre field.
PERCENTAGE OF NITROGEN PER ACRE.
: First Second  Third
8ix inches. 8ix inches, six inches,
Lbs. Lbs. L.

L In soil, clover twice mown*......... 8,350 1,875 1,325
II. 1n soil, clover once mown and seeded
afterwardst.......... ceeenaneiines 4,725 3,250 2,225
Equal to amwmonia :
#* I. Clover twice mOWN...ccccaeeeee.. » 4,05 2,27 1,600
t1I. Clover seeded......... ceeaneeens 5,725 4,050 2,700
Lbs.
L Nitrogen in roots of clover twice mown....... Ceeeseeiens 24t
II. Nitrogen in clover, once mown, and grown for seed after- }
WALAB. .o icenvenecrennronnceccascencseacans . .. 514

I. Weight of dry roots per acre from 8oil I . .
1I. Weight of dry roots per acre from 8oil II................. % 38,622
Total amount of nitrogen in 1 acre, 12 inches deep of Soil I*. } 5,404
Total amount of nitrogen in 1 acre, 12 inches deep of Soil IIt.
Excess of nitrogen in an acre of so0il 12 inches deep, calculated 8.5024
as ammonia in part of field, mown once and then seeded.... :’ »

#Equal to ammonia.......... e ereesienaee teerernannens 76,5741
t+Equal to ammonia.......... Ceeeeeriieiasenes 0as ceveas ..y 9,867

“It will be seen that not only was the amount of large clover-
roots greater in the part wherc clover.was grown for seed, but that
likewise the different layers of soil were in every instance richer
in nitrogen after clover-sced, than after clover mown twice for
hay.

“Reasons are given in the beginning of this paper which it is
hoped will have convinced the reader, that the fertility of land
is not so much measured by the amount of ash constituents of
plants which it contains, as by the amount of nitrogen, which, to-
g:ther with an excess of such ash constituents, it contains in an
available form. It has been shown likewisz, that the removal from
the soil of a large amount of mineral matter in a good clover-crop,
in conformity with many direct field experiments, is not likely in
any degree to affect the wheat-crop, and that the yield of wheat on
soils under ordinary cultivation, according to the experience of
many farmers, and the direct and numerous experiments of Messrs.
Lawes and Gilbert, rises or falls, other circumstances being equal,
with the supply of available nitrogenous food which is given to
the wheat. This being the case, we can not doubt that the benefits
arising from the growth of clover to the succeeding wheat, are
mainly due to the fact that an immense amount of nitrogenous
food accumulates in the soil during the growth of clover.
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“This accumulation of nitrogenoas plant-food, specially useful
to cereal crops, is, as shown in the preeceding experiments, much
greater when clover is grown for seed, than when it is made into
hay. This affords an intelligible explanation of a fact long
observed by good practical men, although denicd by other: who
decline to accept their experience as resting upon trustworthy evi-
dence, because, as they say, land cannot become more fertile when
a crop is grown upon it for seed, which is carried off, than when
that crop is cut down and the produce consumed on the land. The
chemical points brought forward in the course of this inquiry,
show plainly that mere speculation as to what can take place in a
soil, and what not, do not much advance the true theory of cer-
tain agricultural practices. It is only by carefully investigating
subjects like the one under consideration, that positive proofs are
given, showing the correctness of intelligent observers in the fields.
Many years ago, I made a great many experiments relative to the
chemistry of farm-yard manure, and then showed, amongst other
particulars, that manure, spread at once on the land, need not
there and then be plowed in, inasmuch as neither a broiling sun,
nor a sweeping and drying wind will cause the slightest loss of
ammonizy; and that, therefore, the old-fashioned farmer who carts
lis manure on the land as soon as he can, and spreads it at once,
but who plows it in at his convenience, acts in perfect accordance
with correct chemical principles involved in the management of
farm-yard manure. On the present occasion, my main object has
been to show, not merely by reasoning on the subject, but by actual
experiments, that the larger the amounts of nitrogen, potash, soda,
lime, phosphoric acid, etc., which are removed from the land in a
clover-crop, the better it is, nevertheless, made thereby for prodac-
ing in the succeeding year an abundant crop of wheat, other cir-
cumstanees being favorable to its growth.

“Indeed, no kind of manure can be compared in point of eﬂicacy
for wheat, to the manuring which the land gets in a really good
crop of c]over. The farmer who wishes to derive the full benefit
from his clover-lay, should plow it up for wheat as soon as possi-
ble in the autumn, and leave it in a rough state as long as is admis-
sible, in order that the air may find free access into the land, and
the organic remains left in so much abundance in a good crop of
clover be changed into plant-food ; more especially, in other words,
in order that the crude nitrogenous organic matter in tbe clover-
roots and decaying leaves, may have time to become transformed
into ammoniacal compounds, and these, in the course of time, into
nitrates, which I am strongly inclined to think is the form in which
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nitrogen is assimilated, par excellence by ccreal crops,and in which,
at all events, it is more efficacious than in any other state of com-
bination wherein it may be used as a fertilizer.

“ When the clover-lay is plowed up early, the decay of the clover
is sufficiently advanced by the time the young wheat-plant stands
in need of readily available nitrogenous food, and this being uni-
formly distributed through the whole of the cultivated soil, is
ready to benefit every single plant. This equal and abundant dis-
tribution of food, peculiarly valuable to cereals, is a great advan- °
tage, and speaks strongly in favor of clover as a preparatory crop
for wheat.

« Nitrate of soda, an excellent spring top-dressing for wheat and
cercals in general, in some seasons fails to produce as good an effect
as in others. In very dry springs, the rainfall is not sufficient to
wash it properly into the soil and to distribute it equally, and in
very wet seasons it is apt to be washed either into the drains or
into a stratum of the soil not accessible to the roots of the young
wheat. As, therefore, the character of the approaching season
can not usually be predicted, the application of nitrate of soda to
wheat is always attended with more or less uncertainty.

“The case is different, when a good crop of clover-hay has been
obtained from the land on which wheat is intended to be grown
afterwards. An enormous quantity of nitrogenous organic matter,
as we have seen, is left in the land after the removal of the clover-
crop; and these remains gradually decay and furnish ammonis,
which at first and during the colder months of the year, is retained
by the well known absorbing propertics which all good wheat-
soils possess, In spring, when warmer weather sets in, and the
wheat begins to make a push, thess ammonia compounds in the soil
are by degrees oxidized into nitrates; and as this change into food
peculiarly favorable to young cereal plants, proceeds slowly
but steadily, we have in the soil itself, after clover, a source from
which nitrates are continuously produced ; so that it does not much
affect the final yield of wheat, whether heavy rains remove some
or all of the nitrate present in the soil. The clover remains thus
afford a more continuous source from which nitrates are produced,
and greater certainty for a good crop of wheat than when recourse
is had to nitrogenous top-dressings in the spring.

SUMMARY.

“The following are some of the chief points of interest which I
have endeavored fully to develope in the preceding pages:
“1. A good crop of clover removes from the soil more potash,
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phosphoric acid, lime, and other mineral matters, which enter into
the composition of the ashes of our cultivated crops, than any other
crop usually grown in this country.

2. Taere is fully thre: times as much nitrogen in a crop of
clover as in the average produce of the grain and straw of wheat
per acre.

“8. Notwithstanding the large amount of nitrogenous matter
and of ash-constituents of plants, in the produce of an acre, clover
is an excellent preparatory crop for wheat.

“ 4. During the growth of clover, a large amount of nitrogenous
matter accumulates in the soil.

“5. This accumulation, which is greatest in the surface soil, is
due to decoying leaves dropped during the growth of clover, and
to an abundance of roots, containing, when dry, from one and
three-fourths to two per cent of nitrogen.

“ 6. The clover-roots are stronger and more numerous, and more
leaves fall on the ground when clover is grown for seed, than
when it is mown for hay; in consequence, more nitrogen is left
after clover-seed, than after hay, which accounts for wheat yield-
ing a better crop after clover-seed than after hay.

“ 7. The development of roots being checked, when the produce,
in a green condition, is fed off by sheep, in all probability, leaves
still less nitrogenous matter in the soil than when clover is
allowed to get riper and is mown for hay ; thus, no doubt, account-
ing for the observation made by practical men, that, notwithstand-
ing the return of the produce in the sheep excrements, wheat is
generally stronger, and yields better, after clover mown for hay,
than when the clover is fed off green by sheep.

“8. The nitrogenous matters in the clover remains, on their
gradual decay, are finally transformed into nitrates, thus affording -
a continuous source of food on which cereal crops specially delight
to grow.

9, There is strong presumptive evidence that the nitrogen
which exists in the air, in shape of ammonia and nitric acid, and
descends, in these combinations, with the rain which falls on the
ground, satisfies, under ordinary circumstances, the requirements
of the clovercrop. This crop causes a large accumulation of
nitrogenous matters, which are gradually changed in the soil into
nitrates. The atmosphere thus furnishes nitrogenous food to the
succeeding wheat indirectly, and, so to say, gratis.

“10. Clover not only provides abundance of nitrogenous food,
but delivers this food in a readily available form (as nitrates), more
gradually and continuously, and, consequently, with more cer
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tainty of a good result, than such food can be applied to the land
in the shape of nitrogenous spring top-dressings.”

“Thank you Charley,” szid the Doctor, “ that s the most re-
markable paper I ever listened to. 1 do not quite know what to
think of it. We shall have to examine it carefully.”

* The first three propositions ir the Summary,” said I, “are un-
questionably tiue. Proposition No. 4, is equally true, but we must
be careful what meaning we attach tosihe word ¢ accumulate.’ The
idea is, that clover gathers up the nitrogen in the soil. It does not
snerease the absolute amount of nitrogen. It accumulates it—brings
it together.”

“Proposition No. 5, will not be disputed; and I think we may
accept No. 6, also, though we can not be sure that allowing clover
to go to seed, had anything to do with the increased quantity of
clover-roots.”

“ Proposition No. 7, may or may not be true. We have no
proof, only a ¢ probability ; ’ and the same may be said in regard to
propositions Nos. 8, 9, and 10.”

The Deacon seemed uneasy. He did not Iike these remarks. He
had got the impression, while Charley was reading, that much
more was proved than Dr. Velcker claims in his Summary.

“1 thought,” said he, “that on the part of the field where the
clover was allowed to go to seed, Dr. Veelcker found a great in-
creasc in the amount of nitrogen.”

“That scems to be the general impression,” said the Doctor, “ but
in point of fact, we have no proof that the growth of clover, either
for hay or for seed, had anything to do with the quantity of nitro-
gen and phosphoric atid found in the soil. The facts given by Dr.
Velcker, are exceedingly interesting. Let us look at them:”

¢ A field of 11 acres was sown to winter-wheat, and seeded down
in the spring, with 12 lbs. per acre of clover. The wheat yielded
40 bushels per acre. The next year, on the 25th of June, the
clover was mown for hay. We are told that ‘ the dest part of tue
ficld yielded three tons (8,720 1bs.) of clover-hay per acre; the
whole field averaging 23 tons (5,600 lbs.) per acre.””

¢ We are not informed how much land there was of the * best
part, but assuming that it was half the field, the poorcr part
must liave yielded only 4,480 lbs. of hay per acre, or only two-
thirds as much as the other. This shows that there was consider-
able difference in the quality or condition of the land.

‘¢ After the field was mown for hay.it was divided into two parts:
one part was mown again for hay, August 21st, and yielded about
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80 cwt. (3,360 1bs.) of hay per acre; the other half was allowed to
grow six or seven weeks longer, and was then (October 8th), cut
for seced. The yield was a little over 6} bushels of seed per acre.
Whether the clover allowed to grow for seed, was on the richer or
poorer half of the field, we are not informed.

“Dr. Veelcker then analyzed tae soil. That from tLe part of the
ficld mown twice for hay, contained per acre:

Firtsic  Second sic  Thirdsiz  Total, 18

inches, inches. inches.  inches deep.
Phosphoric acid........ 4,950 2,725 8,575 11,250
Nitrogen......eooveenens 8,350 1,87 1,3% 6,550

“The soil from the part mown once for hay, and then for seed,

contained per acre:
Firstsx  Second six Third sixt ~ Total, 18

inches. inches. snches.  inches deep.
Phosphoric acid........ 8,975 4,150 3,500 11,625
Nitrogen....... veveeeaes 4,725 3,350 2,25 10,300

¢ Dr.Veelcker also ascertained the amount ind composition of the
clover-roots growing in the soil on the two parts of the field. On
the part mown twice for hay, the roots contained per acre 243 lbs.
of nitrogen. On the part mown once for hay, and then for seed,
the roots contained 51% lbs. of nitrogen per acre.”

“ Now,” said the Doctor, “ these facts are very interesting, dut
there 18 mo sort of evidence tending to show that the clover has any-
thing to do with increasing or decreasing the quantity of nitrogen or
phosphoric acid found in the s0il.”

“There was more clover-roots per acre, where the clover was
allowed to go to sced. But that may be because the soil happened
to be richer on this part-ef the field. There was, in the first six
inches of the 80il, 3,350 Ibs. of nitrogen per acre, on one-half of the
field, and 4,725 1bs. on the other half; and it is not at all surprising
that on the latter half there should be a greater growth of clover
and clover-roots. To suppose that during the six or scven weeks
while the clover was maturing its seed, the clover-plants could
accumulate 1,375 Ibs. of nitrogen, is absurd.”

“ But Dr. Veelcker,” said the Deacon, *states, and statcs truly,
that ‘ more leaves fall on the ground when clover is grown for
sced, than when it is mown for hay ; and, consequently, more nitro-
gen is left after clover-seed than after hay, which accounts for
wheat yielding a better crop after clover-seed than after hay.’”

“This is all true,” said the Doctor, * but we can not accept Dr.
Velcker's analyses as proving it. To account in this way for the
1,875 lbs. of nitrogen, we should have to suppose that the clover-
plants, in going to s2¢d, sied one kundred tons of dry clover-leaves
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per acre! The truth of the matter seems to be, that the part of the
field on which the clover was allowed to go to seed, was naturally
much richer than the other part, and consequently produced a
greater growth of clover and clover-roots.”

We can not find anything in these experiments tending to show
that we can make land rich by growing clover and selling the crop.
The analyses of the soil show that in the first eighteen inches of the ;
surface-soil, there was 6550 Ibs. of nitrogen per acre, on one part ,
of the field, and 10,300 lbs. on the other part. The clover did not
create this nitrogen, or bring it from the atmosphere. The wheat
with which the clover was seeded down, yielded 40 bushels per
acre. If the field had been sown to wheat again, it probably would
not have yielded over 25 bushels per acre—and that for wang of
available nitrogen. And yet the clover got nitrogen enough for

_over four tons ‘of clover-hay ; or as much nitrogen as a crop of
wheat of 125 bushels per acre, and 73 tons of straw would remove
from the land.

Now what does this prove? There was, in 18 inches of the soil
on the poorest part of the field, 6,550 1bs. of nitrogen per acre. A
crop of wheat of 50 bushels per acre, and twice that weight of
straw, would require about 92 1bs. of nitrogen. But the wheat can
not get this amount from the soil, while the clover can get double
the quantity. And the only explantion I can give, is, that the clover-
roots can take up nitrogen from a weaker solution in the soil than
wheat-roots can.

*“These experiments of Dr. Velcker,” sa‘d I, “ give me great en-
couragement. Here is a soil, ‘ originally rather unproductive, but
much improved by déep culture ; by being smashed up into rough
clods carly in autumn, and by being exposed in this state to the
crumbling effects of the air.” It now produces 40 bushels of wheat
per acre, and part of the field yielded three tons of clover-hay,
per acre, the first cutting, and 5% bushels of clover-seed after-
wards—and that in a very unfavorable season for clover-seed.”

-

You will find that the farmers in England do not expect to make
their land rich, by growing clover and sclling the produce. After
they have got their land rich, by good cultivation, and the libcral
use of animal and artificial manures, thy may expect a good crop
of wheat from the roots of the clover. But they take good care to
feed out the clover itself on the farm, in connection with turnips
and oil-cake, and thus make rich manure.
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And so it is in this country. Much as we hear about the value
of clover for manure, even those who extol it the highest do not
depend upon it alone for bringing up and maintaining the femlny
of their farms. The men who raise the largest crops and make the
most money by farming, do not sell clover-hay. They do not look
to the roots of the clover for making a poor soil rich. They are,
to a inan, good cultivators. They work their land thoroughly and
kill the weeds. They keep good stock, and feed liberally, and
make good manure. They use lime, ashes, and plaster, and are
glad to draw manure from the cities and villages, and muck from
the swamps, and not a few of them buy artificial manures. In the
hands -of such farmers, clover is a grand renovating crop. It
gathers up the fertility of the soil, and the roots alone of a
large crop, often furnish food enough for a good crop of corn,
potatoes, or wheat. But if your land was not in good heart to
start with, you would not get the large crop of clover; and if you
depend on the clover-roots alone, the time is not far distant when
your large crops of clover will be things of the past.

AMOUNT OF ROOTS LEFT IN THE SOIL BY DIFFERENT
CROPS.

We have seen that Dr. Velcker made four separate deter-
minations of the amount of clover-roots left in the soil to the
depth of six inches. It may be well to tabulate the figures obtained :

CLOVER-ROOTS, IN S8IX INCHES OF SOIL, PER ACRE.

I Nitro | Thoe
Air-d:
rootary Ay in ucld“m
per ro0ts,
per
acre. per
acre. | dore
No. 1. & |
N?. 1433 Good Clo.ver fr?.m br:)w ?t ﬂ‘:‘e h.llll ...... ¢T3 100
2. " |~Bad ...... : 3920 31
- |
H] |
“ 8. ;_: Good Clover ftom bottom of the ﬂeld 7569 61 N
* o4 brow .. 804 66
“ B, § of first- ! |
€avy Cro| rst-year clover mown §gice
| for'hay.. P w A3
% 6. THeavy crop of first-year clover, mown onoe
| for hay, and then for seed. ................ 513
¢ 7. .German experiment, 10} inches decep.. ... 8921 1913 43

I have not much confidence in experiments of this kind. It is
80 eacy to make a little mistake; and when you take only a square
foot of land, as was the case with Nos.5 and 6, the mistake is mul-
tiplied by 43,560. 8till, I givc the table for what it is worth.
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Nos. 1 and 2 are from a one-year-old crop of clover. The field
was a calcareous clay soil. It was somewhat hilly; or, perhaps,
what we here, in Western New York, should call *rolling land.”
The soil on the brow of the hill, “ was very stony at a depth of
four inches, so that it could only with difficulty be excavated to
six inches, when the bare limestone-rock made its appesrance.”

A square yard was selected on this shallow soil, where the clover
was good ; and the roots, air-dried, weighed at the rate of 7,705 1bs.
per acre, and contained 100 lbs. of nitrogen. A few yards distance,
on the same soil, where the clover was bad, the acre of roots con-
tained only 31 lbs. of nitrogen per acre.

So far, 8o good. We can well understand this result. Chemistry
has little to do with it. There was a good stand of clover on the
one plot, and a poor one on the other. And the conclusion to be
drawn from it is, that it is well worth our while to try to sccure ‘a
good catch of clover.

¢‘ But, suppose,” said the Doctor, “ No. 2 had happened to have
been pastured by sheep, and No. 1 allowed to go to seed, what
magic there would have been in the above figures | ”

Nos. 3 and 4 are from the same field, the second year. No. 4 is
from a square yard of thin clover on the brow of the hill, and
No. 8, from the richer, deeper land towards the bottom gf the hill.

There is very little difference between them. The roots of thin
clover from the brow of the hill, contain five 1bs. more nitrogen
per acre, than the roots on the deeper soil.

If we can depend on the figures, we may conclude that on our
poor stony ‘ knolls,” the clover has larger and longer roots than
on the richer parts of the fizcld. We know that roots will run
long distances and great depths in search of food and water.

Nos. 5 and 6 are from a heavy crop of one-year-old clover. No.
5 was mown twice for hay, producing, in the two cuttings, over
four tons of hay per acre. No. 6 was in the same field, the only
difference being that the clover, instead of being cut the second
time for hay, was allowed to stand a few weeks longer to ripen its
seed. You will see that the latter has more roots than the former.

There are 24} 1bs. of nitrogen per acre in the one case, and 51%
Ibs. in the other. How far this is due to difference in the condition
of the land, or to the difficulties in the way of getting out all the
roots from the square yard, is a matter of conjecture.

Truth to tell, I have very little confidence in any of these fizures.
It will be observed that I have put at the bottom of the table, the
result of an examination made in Germany. In this case, the nitro-
gen in the roots of an acre of clover, amounted to 1914 Ibs. per
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acre. If we can depend on the figures, we must conclude that there
were nearly eight times as much clover-roots per acre in the Ger-
man field, as in the remarkably heavy crop of clover in the English
field No. 5.

© Yes,” said the Deacon, “ but the one Was 103 inches deep, and
the other only six inches deep; and besides, the German experi-
ment includes the ‘stubble’ with the roots.”

The Deacon is right; and it will be well to give the complete
table, as published in the American Agrioulturist:

TABLE SHOWING THE AMOUNT OF ROOTS AND STUBBLE LEFT PER ACRF BY DIFFER-
ENT CROPS, AND THE AMOUNT OF INGREDIENTS WHICH THEY CONTAIN PER ACRE.

TR

* §§ §"§§ N § §§
3877 z% %38

Lucern (4 year8 0ld). .. ceceeeeeivvinienceenreianenes 136.4 | 1,201.6
Red-Clover (1 year 0ld).............. e eeee b 1916 | -1,919.9
Esparsette ( 3 years old).. ...... ) | 123.2 | 1,0284
RYCue.nunrernneesensensanen venens i | 653 | 1,747.8
Swedxsh ClOVer...cooiiiveiinnennnnne civnnniennnnns b 1023 974.6
Raje......covuen.n. e ieeeiateeeiiie e 56.5 622.3
QOats.. . ) 2.6 | 1,444.7
Lupine ) 62.2 550.
Wheat 23.5 1,089.8
Peas.. ) 55.6 670.7
Serradell R 648 545.6
Buckwheat ) 47.9 466.5
Barl L 2.8 891.1

CONTENTS OF THE ASHES, IN POUNDS, PER ACRS.

. s | .| 3 55
: BREEME:
S b % g
..................... 197.7 4.2 36.7 26.4 18.7 38.5
262.9 48.4 £8.3 00 26.1 48
1328 BT 426 13.8 20.6 2.7
3.2 143 31.2 9.3 118 4.4
136.1 17.6 2.9 5.7 13.2 U2
163.9 12.9 34.7 20.9 30.8 81.9
85.6 11.2 24.8 18. 8.8 29.
80.5 112 16.5 3.5 7 13.8
76.7 10.1 28.4 11. 74 11.8
Pea T 1, 1.2 7. 9.4 14.3
Semdelll 79.8 13.4 8.8 4.8 9. 84
Buckwheat. .. 80. 7.2 8.8 42 6.6 1.
ley....coviieiiiniiina., 42.2 5.5 9.5 3.5 5.5 11.2

It may be presumed, that, while these figures are not absolutely,
they are relatively, correct. In other words, we may conclude,
that red-clover leaves more nitrogen, phosphoric aeid, and potash,
in the roots and stubble per acre, than any other of thecrops named.
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The gross amount of dry substance in the roots, and the gross
amount of ash per acre, are considerably exaggerated, owing to the
evidently large quantity of dirt attached to the roots and stubble.
For instance, the gross amount of ash in Lucern is given as 1,201.6
1bs. per acre; while the total amount of lime, magnesia, potash,
soda, sulphuric and phosphoric acids, is only 842.2 lbs. per acre,
leaving 859.4 lbs. as sand, clay, iron, etc. Of the 1,919.9 Ibs. of ash
in the acre of clover-roots and stubble, there are 1,429.4 lbs. of
sand, clay, etc. But even after deducting this amount of impuri-
ties from a gross total of dry matter per acre, we still have 7,492.3
1bs. of dry roots and stubble per acre, or nearly 3} tons of dry roots
per acre. This is a very large quantity. It is as much dry matter
as is cantained in 13 tons of ordinary farm-yard, or stable-manure,
And these 3} tons of dry clover-roots contain 1914 1bs. of nitrogen,
which is as much as is contained in 19 tons of ordinary stable-ma-
nure. The clover-roots also contain 743 lbs. of phosphoric acid per
acre, or ag much as is contained in from 500 to 600 lbs. of No. 1
rectified Peruvian guano.

“But the phosphoric acid,” said the Doctor, “ig not soluble in
the roots.” True, but it was soluble when the roots gathered it
up out of the goil.

“These figures,” said the Deacon, “ have a very pleasant look.
Those of us who have nearly one-quarter of our land in clover
every year, ought to be making our farms very rich.” :

“Tt would seem, at any rate,” said I, * that those of us who have
good, clean, well-drained, and well-worked land, that is now pro-
ducing a good growth of clover, may reasonably expect a fair crop
of wheat, barley, oats, corn, or potatoes, when we break it up and
plow under all the roots, which are equal to 13 or 19 tons of stable-
manure per acre. Whether we can or can not depend on these
figures, one thing is clearly proven, both by the chemist and the
farmer, that a good clover-sod, on well-worked goil, is a good pre-
paration for corn and potatoes.”

MANURES FOR WHEAT.

Probably nine-tenths of all the wheat grown in Western New
York, or the “ Genesee country,” from the time the land was first
cleared until 1870, was raised without any manure being directly ap-
plied to the land for this crop. Tillage and clover were what the

. farmers depended on. There certainly has been no systematic ma-
nuring. The manure made during the winter, was drawn out in the
spring, and plowed under for corn. Any manure made during the
summer, in the yards, was, by the best farmers, scraped up and
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spread on portions of the land sown, or to be sown, with wheat.
Even so good a farmer and wheat-grower as John Johnston,
rarely used manure, (except lime, and latterly, a little guano),
directly for wheat. Clover and summer-fallowing were for many
years the dependence of the Western New York wheat-growers.

“One of the oldest and most experienced millers of Western New
York,” remarked the Doctor, “ once told me that ¢ ever since our
farmers began to manure their land, the wheat-crop had deterio-
rated, not only in the yield per acre, but in the quality and quantity
of the flour obtained from it.’ It seemed a strange remark to make;
but when he explained that the farmers had given up summer-
fallowing and plowing in clover, and now sow spring crops, to
be followed by winter wheat with an occasional dressing of poor
manure, it is easy to see how it may be true.”

“Yes,” said I, “it is pot the manure that hurts the wheat, but
the growth of spring crops and weeds that rob the soil of far more
plaat-food than the poor, strawy manure can supply. We do not
now, really, furnish the wheat-crop as much manure or plant-food
as we formerly did when little or no manure was used, and when
we depended on summer-fallowing and plowing in clover.”

‘We must either give up the practice of sowing a spring crop,
before wheat, or we must make more and richer manure, or we must
plow in more clover. The rotation, which many of us now adopt
—corn, barley, wheat—is profitable, provided we can make our
land rich enough to produce 75 bushels of shelled corn, 50 bushels
of barley, and 35 bushels of wheat, per acre, in three years.

This can be done, but we shall either require a number of acres
of rich low land, or irrigated meadow, the produce of which will
make manure for the upland, or we shall have to purchase oil-
cake, bran, malt-combs, or refuse beans, to feed out with our straw
and clover-hay, or we must purchase artificial manures. Unless
this is done, we must summer-fallow more, on the heavier clay
goils, sow less oats and barley; or we must, on the lighter soils,
raise and plow under more clover, or feed it out on the tarm, being
careful to save and apply the manure.

¢ Better do both,” said the Doctor.”

“How ?"” asked the Deacon.

“You had better make all the manure you can,” continued the
Doctor, “ and buy artificial manures besides.”

“The Doctor is right,” said I, “and in point of fact, our best
farmers are doing this very thing. They are making more manure
and buying more manure than ever before; or, to state the matter
correctly, they are buying artificial manures; and these increase the
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crops, and the extra quantity of straw, corp, and clover, so ob-
tained, enables them to make more manure. They get cheated
sometimes in their purchases; but, on the whole, the movement isa
good one, and will result in a higher and better system of farming.”

I am amused at the interest and enthusiasin manifested by some
of our farmers who have used artificial manures for a year or two.
They seem to regard me as a sad old fogy, because I am now de-
pending almost entirely ou the manures made on the farm. Years
ago, 1 was laughed at because I used guano and superphosphate. It
was only yesterday, that a young farmer, who is the local agent of
this neighborhood, for a manure manufacturer, remarked to me,
“ You have never used superphosphate. Wesowed it on our wheat
last year, and could see to the very drill mark how far it went. I
would like to tak> your order for a ton. I am sure it would pay.”

. “ We are making manure cheaper than you can sell it to me, “1
replied, * and besides, I do not think superphosphate is a good
manure for wheat.” —*“ Oh,” he exclaimed, *“ you would not say so
if you had ever used it.”—* Why, my dear sir,” said I, “ I made
tons of superphosphate, and used large quantities of guano before
you were born; and if you will come into the house, I will show
you a silver goblet I got for a prize essay on the use of superphos-
phate of lime, that I wrote more than a quarter of a century ago. I
sent to New York for two tons of guano, and published the result
of its usc on this farm, before you were out of your cradle. And I
had a ton or more of superphosphate made for me in 1856, and some
before that. Ihavealso used on this farm, many tons of superphos-
pbate and other artificial manures from different manufacturers,
and one year I used 15 tons of bone-dust.”

‘With ready tact, he turned the tables on me by saying: “ Now I
can understand why your land is improving. It is because you
have used superphosphate and bone-dust. Order a few tons.”

By employing agents of this kind, the manufacturers have suc-
cecded in selling the farmers of Western New York thousands of
tons of superphosphate. Some farmers think it pays, and some
that it does not. 'We are more likely to hear of the successes than’
of failures, 8till there can be no doubt that superphosphate
has, in many instances, proved a valuable and profitable manuie
for wheat in Western New York.

From 200 to 300 lIbs. are used per acre, and the evidence seems
to show that it is far better to drill in the manure with the sced than
to sow it broadcast.

My own opinion is, that these superphosphates are not the most
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economical artificial manures that could be used for wheat. They
contain too little nitrogen. Peruvian guano containing nitrogen
equal to 10 per cent of ammonia, would be, I think, a much more
effeciive and profitable manure. ~ But before we discuss this ques-
tion, it will be necessary to study tue results of actual experiments
in the use of various fertilizers for wheat.

.

CHAPTER XXVII.
LAWES AND GILBERT'S EXPERIMENTS ON WHEAT.

I hardly know how to commence an account of the wonderful
experiments made at Rothamsted, England, by John Bennett
Lawes, Esq., and Dr. Joseph H. Gilbert. Mr. Lawes’ first syste-
matic experiment on wheat, commenced in the autumn of 1843.
A field of 14 acres of rather heavy clay soil, resting on chalk, was
selected for the purpose. Nineteen plots were accurately measured
and staked off. * The plots ran the long way of the field, and up a
slight ascent. On each side of the field, alongside the plots, there
was some land not included, the first year, in the experiment proper.
This land was either left without manure, or a mixture of the
manures used in the experiments was sown on it.

I have heard it said that Mr. Lawes, at this time, was a believer
in what was called “Liebig’s Mmeral Manure Theory.” Licbig
had said that “ The crops on a field, diminish or increase in exact
proportion to the diminution or increase of the mineral substances
conveyed to it in manure.” And enthusiastic gentlemen have been
known to tell farmers who were engaged in drawing out farm-yard
manure to théir land, that they were wasting their strength; all
they needed was the mineral elements of the manure. “And
you might,” they said, “ burn your manure, and sow the ashes, and
thus save much time and labor. The ashes will do just as much
good as the manure itself.” o ’

Whether Mr. Lawes did, or did not entertain such an opinion, I
do notknow. It looks as though the experiments tke first year or
two, were made with the expectation that mineral manures, or the
ashes of plants, were what the wheat needed. .

The following table gives the kind and quantities of manures
used per acre, and the yield of wheat per acre, as carefully cleaned
for market. Also the total weight of grain per acre, and the
weight of straw and chaff per acre.



17

EXPERIMENTS ON WHEAT.

EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF WHEAT, YEAR AFTER YEAR, ON THE SAME LAXD,
TABLE 1.-~MANURES AND PRODUCE; 18T BEASON, 1843-4, MANURES AND BEED (OLD RED LAMMAS) BOWN AUTUMN 1843, |

INCREASE PER
MANURES PER ACRE, PRODUCE PXR ACRE, ETC. ACRE BY
MANURE.
s . =] L L © 28 3 | . 1
T U I e L Ny
- A . 32 St
_ mﬂ MM M S mm.m.om_ w. Quantitys _.MWM 3 MM Mwm Weaw M MW M.m £
S #5s 8s ¥ ¥ % 9 & B8 & S8 3 & |8
Tons.|Cwes.| Tbs, | Ibs, | Ibs. 1bs.  1bs. | Ios. | lbs, [Bush, Phks.| Ibs. | Ibs. | Ibs. | Tbs, _ Tbe, |lbe.! Tbs. |Ibe.
0 |Mixture of the resldue of most of the other manures, .. 19 ~$' 85| 61 | 1228 | 1486 : 2664 | 305 816 | 621] 8.5
1 . _ . e .. . e | 70D 1 154 16 8 | 59.0 | B2 | 1040 | 1208 | 2243 | 117 88 | 200 86.4
2 14 . . .. P . . . .. 20 14| 59.8 | 64 | 1276 1476 | 252 | 363 306 8.4
8 |Unmanured.| .. . . . . . . 15 0 | 585 | 46 °g | 11 2043 PO | 2.4
4 . R, . ” . .. . P 14 24| 580 4 888 | 1104 | 192 |-85-16 i1 0.4
5 P . . . oo | 0 . .. 15 3| B33 | 48. | 466 | 1116 | 2072 84 M £86
6 o . v .| 4R0 QS . . 15 1 | f0.0| 48 964 | 1100 | 2064 41 —20 21 81.6
7 . . . .. 3% o |30 . P 15 2 | 608 49 | 984! 1172 | 2156 | 61' 52 | 113 84.0
8 . . . | 85 . . |80 V. . 1 c4| 613 49 | 980 1160 | 2140 | &7 40 | S 845
9 .. . .. .. . . |[6°0 | 68 . 1 2 62.3| 64 | 12380 ' 1368 | 2648 | 307 248 | 608 98.5
19 . . | 220 v . .. | 560 . .. 15 18| 620 50 | 1008 | 1112 | 2120 | 8% —8 | 71 90.6
11 . . . . .. . 850 . 808 1 C: 61.8 | 66 | 1116 | 1200 | 2816 | 138 €0 | 273 98.0
12 e . . .. | 1621 210 - | 350 . . 15 2 | 61.5| 50 | 1004 | 1116 | 2120 81 — 4 M 900
13 . . .o 1874 .. 210 | 350 .o . 16 14| 625 | 54 | 1072 1204 | 2276 | 149 81 | 2:3] 8.0
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16 | .. | .. |10 | 75 | 65 | 84850 | 65 | .. | 19 23 62.5| 65 | 1304 | 1480 | 2784 | 381 360 | 741 88.1
17 e | e 110 8] 65 84| 350¢ [ 65 .o 18 62.8 | 62 | 140 1422 | 262 | 817 3(2 | 619 £7.2
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ton 1 m_,w@ farmyard dung was burnt slowly in w heap wu the .28: air to an fmperfect or coaly ash, and 82 cwts. of ash represcnt 14
8 O ang.
2 The siiicate of potaes was manufactured at a glass-hcuse, by fusing equal parts of pearl-ash and sand. The product was 8
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These were the vesults of the harvest of 1844, The first year of
tuese since celebrated experiments,

If Mr. Lawes expected that the crops would be in proportion to
the minerals supplied in the wanure, he must have been greatly
disappointel. The plot without manure of any kind, gave 15
bushels of wheat per acre; 700 ibs. of superphosphate of lime,
madz from burnt bones, produced only 83 lbs. or about half a
bushel more grain per acre, and 4 1bs. less straw than was obtained
without manure. 640 lbs. of superphosphute, and 65 lbs. of com-
mercial sulphate of ammonia (equal to about 14 lbs. of ammonia),
gave a little over 194 bushels of dressed wheat yer acre. As com-
pared with the plot having 700 1bs. of superphospLate per acre, this
14 lbs. of available ammonia per acre, or, say 11} lbs. nitrogen,
gave an increase of 324 1bs. of grain, and 252 lbs. of straw, ora
total increase of 576 lbs. of grain-and straw.

Oa plot No. 19, 81 1bs. of sulphate ammonia, with minerals, pro-
duces 24} bushels per acre. This yield is clearly due to the am-
monia. '

The rape-cake contains about 5 per cent of nitrogen, and is also
rich in minerals and caroonaceous matter. 1t gives an increase, but
not &s large in proportion tu the nitrogen furnished, as thé sul-
paate of ammonia. And the same remarks apply to the 14 tons
of farm-yard manure.

We should have expected a greater increase from such a liberal
dressing of barn-yard manure. I think the explanation is this:

transparent (Flass. slightly deliquescent in the air, which was ground to a pow-
der under edge-stones.

3 The manures termed superphosphate of lime, phosphate of potass, phosphate
of soda, and phosphate of maﬁnesia, were made by acting upon bone-ash by
means of sulphuric acid in the first instance, and in the case: of the alkal: ralts
and the magnesian one neutralizing the compound thus obtained by means of
cheap preparations of the respective bases. For the superphosphate of lime,
the proportions were b5 parts bone-ash, 8 parts water, and 3 parts sulphuric acid
of sp. gr. 1.84; and for the phosphates of potass, eoda, and magneria, thes
were 4 parts bone-ash, water as needed, 3 parts sulphuric acid of sp. gr. 1.84,an
equivalent amounts, respectively. of pearl-ash, soda-ash, or a mixture of 1
part medicinal carbonate of magnesia, and 4 parts magnesian limestone. The
mixtures, of course, all lost weight considerably by the evolution of water and
carbonic acid.

4 Made with unburnt bones.

8 In this first season, neither the weight nor the measure of the offal corn was
recorded scparately ; and in former papers, the bushels and pecks of total corn
(including offal) have erroneourly been given as dressed corn. To bring the
records more in conformity with those relating to the other years. 5 per cen
by weight, has becn deducted from the total corn previously stated as dress:
corn, and is recorded as offal corn ; this being about the probable proportion,
judging from the character of the season, the bulk of the crop, and the weight
per%ushel of the dressed corn. Although not strictly correct, the statements of
dressed corn, as amended in this somewhat arbitrary way, will approximate
more nearly to the truth, and be more comparable with those relating to other
seasons, than those hitherto recorded.
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The manure had not been piled. It was probably taken out
fresh from the yard (this, at any rate, was the case when I was at
Rothamsted), and plowed under late in the season. And on this
heavy land, manure will lie buried in the soil for months, or, if un-
disturbe(i, for years, without decomposition. In other words, while
this 14 tons of barn-yard manure, contained at least 150 lbs. of
nitrogen, and a large quantity of minerals and carbonaceous
matter, it did not produce a bushel per acre more than a manure
containing less than 12 1bs. of nitrogen. And on plot 19, & manure
containing less than 15 lbs. of available nitrogen, produced nearly
4 bushels per acre more wheat than thé barn-yard manure contain-
ing at least ten fimes as much nitrogen.

There can be but one explanation of this fact. The nitrogen in
the manure lay dormant in this heavysoil. Had it been a light
sandy soil, it would have decomposed more rapidly and produced
a better effect.

As we have before stated, John Johnston finds, on his clay-land,
a far greater effect from manure spread on the surface, where it
decomposes rapidly, than when the manure is plowed under.

The Deacon was looking at the figures in the table, and not pay-
ing much attention to our talk. ‘‘ What could a man be thinking
about,” he said, * to burn 14 tons of good manure ! It was a great
waste, and I am glad the ashes did no sort of good.”

After the wheat was harvested in 1844, the land was immedi-
ately plowed, harrowed, etc. ; and in a few wecks was plowed
again and sown to wheat, the different plots being kept separate,
a8 before.

The following table shows the manures used this second year,
and the yield per acre:
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EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF WHEAT, YEAR AFFER YEAR, ON THE SAME LAND.
TABLE IL—MANURKS AND PRODUCE; 2ND SEASON, 1845. MANURES AND SEED (OLD RED LAMMAS) BOWN MALKCH 1815

R . ()

S e _ ProDUCE PER ACEE, ET0. Inor'sx B AckE g
. Dressed Corn. _ : 3 .m | \mu m.m 3.
W % M . M% I55].8
2 ¥ ¥ SElE
Quantity. ¥% 3 M mo Mu m 3|52

SRS 53 § B
. . . . X . . Bush.P'cks. 1bs, 1bs | 1bs. | 1bs, | 1bs. |Ibs. 3

0 1e residue of most of the ather manures.| .. [ 8 0 56.5 169! 1967 | 8977 | 5944 |52 491 110.9}49.5
1 o e e ee . A ... B60) .. 26 13 54.8 248 1689 | 8699 | 5388 | 248 5 |17.0 145.7
2 [N EOR IR O S _ ol ee | o] 82 0 568 151| 1967 | 8915 | 5¢82 | 5%6 9 | R!150.3
3 FEON IS A VOO PP U (PO I e 8 0F 565 1311 1441 | 2712 | 4153 | . . 8.7(8.1
4 PPN RN D2 § 2 IR § 2 PR RO IR S 29 2% 58.0 161 | 1879 | 868 | 5542 |438 9.4151.3
n.*. oo e e ee e b e oo ] 22 2% 575 134 1481 | 2684 | 4115 |-10 10.1{53.8
. P AR T T PO DU EORNT L S R 2 8% 573 190| 1732 | 8799 | 56331 (%91 14.2148.1
6 PPN B § D2 IR R BUORES § D28 R I Au@c .. 28 2% 57.8/214) 1871 _.ﬁxa 5515 [430 14.1 57.3
7 e (120 bl 112 L0 .. .. B60] 26 21 | 57.0,161| 1682 K 3243 4925 | 41 11.3,51.9
8 e e e fee | e 112 L L. (B80! L[ 27 03 '56.3 194 1716 | 368 | 5379 | %5 114.0'46.9
9 Feefwe f o] oa | on 16881688 (| | .. 83 1} '58.8 187 | 2131 | 4058 | 61€9 | (20 10.2 52.5
10 ool oo laofeol .. 16883688 L. | .. | .. | 81 3% |56.8 191 | 1980 | 4266 6246 534 12.3|46.4
11 L]0 | (224) .0 L. 1560 L. 80 3 56.0 158 1880 | 4104 | 584 |48 11.8/45.8
12 80| .. | ... 24 560| .. | 28 92 55.3 264 1842 | 4134 | 5076 |01 17 8,445
13 P (P IO PR . < LA IS IR PO RPN BN % 0 _g.a 152.| 1568 | 3285 | 4913 | 117 12.0,46.4
14 eo | oo | e . 16728 L)L S T P14 1 Tad.u_ 176 . 1748 ' 8696 5439 | 302 | b 11€.2 47.1
15 oo (24224 . W24 Lo s 32 2% 575 209 2103 | 4044 v 6147 | 662 111.8 52.0
18 o280 D56 | B | D (sR0| | 82 2% 56.3 82 2028 | 4191 | 62:9 | ~87 11.1 48.4
17 ej2d Lo 22 L, (280] .. | 82 0F 56.8,209' 2093 386 5919 652 15.2 54.7
18 PR E:| RIS RN PORD b N § 2N IRVOU [P S 33 0} 56.5 180 2048 | 8519 | 5S6T , 607 , '11.2 53.6
19 R _:u 112 .. 112 .. 336 | . 84 3 57.0 138 | 2114 | 4215 | 6329 ,ﬂ.f 2.1 50.2
20 [T IO PR SR PO B I A U 2% |56.0, 113 | 1495 3104 | 4599 54, 392 9.7 48.3
31} Mixtir of the residue o iost of de| . S I e oo et M I e
other manures. . .. .. . . .. .. .. .. .. .. .

1 The silicate of potass was manufactured at a glass-house, by furing equal s of pearl-ash and sand. The product was a
transparent gluss, slightly deliquescent in the air; it was ground to powder under tones.,
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The season of 1845 was more favorable for wheat, than that of
1844, and the cropson all the plots were better. On plot No. 8,
which had no manure last year, or this, the yield is 23 bushels per
acre, against 15 bushels last year.

Last year, the 14 tons of barn-yard manure gave an t¢ncrease of
only 5} bushels per acre. This year it gives an increase of nearly
9 bushels per acre.

‘“Do you mean,” said the Deacon, * that this plot, No. 2, had
14 tons of manure in 1844, and 14 tons of manure again in 1845 ?”

¢‘ Precisely that, Deacon,” said 1, ** and this same plot hasreceiv-
ed this amount of manureevery year since, up to the present time
—for these same experiments are still continued from year to year
at Rothamsted.”

“ It is poor farming,” said the Deacon, *and I should think the
land would get too rich to grow wheat.”

‘It is not so,” said I, ‘““and the fact is an intcresting one, and
teaches a most important lesson, of whicn, more hereafter.”

Plot 5, last year, reccived 700 lbs. of superphosphate per acre.
This year, this plot was divided ; one half was left without ma-
nure, and the other dressed with 252 1bs. of pure carbonate of
ammonia per acre. The half without manure, (52), did not pro-
duce quite as much grain and straw as the plot which had received
no manure for two years in succession. But the wheat was of
better quality, weighing 1 Ib. more per bushel than the other.
8till it is sufficiently evident that superphosphate of lime did no
good so far as increasing the growth was concerned, either the first
year it was applied, or the year following.

The carbonate of ammonia was dissolved in water and sprinkled
over the growing wheat at three different times during the spring.
You see this manure, which contains no méneral matter at all, gives
an increase of nearly 4 bushels of grain per acre, and an increase
of 887 Ibs, of straw.

“ Wait a moment,” said the Deacon, ‘is not 887 1bs. of straw to

$ The mannres termed superphosphate of lime and phosnhate of potass, were
made by acting upon bone-ash by means of sulphuric acid, and in the ca<e of
the potass salt neutralizing the compoond thus obtained. by means of pearl-ash.
For the sunerphoshate of lime, the proportions were, 5 parts bone-ash. 8 parts
water, and 3 parts snlphuric acid of 8p. gr.1.84: and for the phosphate of potass,
4 parts bone ash. water as needed. 8 parts sulphuric acid of sp. gr. 1.84; and an
nivalent amonnt of pearl-ash. The mixtares, of course, lost weight consider
ably hy the evolution of water and carbonic acid.
dr: 'I"!:de medicinal carbonate of ammonia; it was dissolved in water and top-
2R8ed,
4 Plot 5. was 2 lands wide (in after years, respectivelv, 5z and 5b) : 5! con ‘ist-
ing of 2 alternate one-fourth lengths across both lands, aud 5? of the 2 remain-
one-fourth lengths.
Top-dressed at once. ¢ Top-dressed at 4 intervals. 7 Peruvian. ¢ Ichaboe.
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4 bushels of grain an unusually large proportion of straw to grain ?
I have heard you say that 100 lbs. of straw to each bushel of
wheat is about the,average. And according to this experiment,
the carbonate of :mmonia produced over 200 lbs. of straw to a
bushel of grain. How do you account for this.”

‘It is a gemeral rule,” said 1, ‘‘that the heavier the crop, the
greater is the proportion of straw to grain. On the no-manure
plot, we bave, this ycar, 118 lbs. of straw to a bushel of dressed
grain. Taking this as the standard, you will find that the ¢nerease
from manures is proportionally greater in straw tham in grain.
Thus in the increase of barn-yard manure, this year, we have
about 183 1bs. of straw to a bushel of grain. I do not believe there
is any manure that will give us a large crop of grain without a
etill larger crop of straw. There is considerable difference, in this
respect, between different varictics of wheat. 8till, I like to see a
good growth of straw.” :

It is curious,” said the Doctor, “ that 3 cwt. of ammonia-salts
alone on plots 9 and 10 should produce as much wheat as was
obtained from plot 2, where 14 tons of barn-yard manure had been
applied two years in succcssion.- I notice that on one plot, the
ammonia-salts were applied at once, in the spring, while on the
other plot they were sown at four different times—and that the
former gave the best results.”

The only conclusion to be drawn from this, is, that it is desirable
to apply the manure early in the spring—or better still, in the
autumn.

“You are a great advocate of Peruvian guano,” said the Deacon,
“and yet 8 cwt of Peruvian guano on Plot 13, only produced an
increase of two bushels and 643 Ibs. of straw per acre. The guano
at $60 per ton, would cost $9.00 per acre. This will not pay.”

This is an unusually small increasz, The reason, probably, is to
be found in the fact that the manure and seed were not sown until
March, instead of in the autumn. The salts of ammonia are quite
soluble and act quickly ; while the Peruvian guano has to decom-
pose in the soil, and consequently needs to be applicd earlier,
especially on clay land.

‘I do not want you,” said the Deacon, “to dodge the question
why an application of 14 tons of farmyard-manure per acre, every
year for over thirty years, does not make the land too rich for
wheat.”

“ Possibly,” said I, “ on light, sandy soil, such an annual dressing
of manure would in the course of a few years make the land too
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rich for wheat. But on a clayey soil, such is evidently not the case.
And tne fact is a very important one. When we apply manure,
our object should be to make it as available as possible. Nature
preserves or conserves the food of plants. The object of agricul-
ture is to use the food of plants for our own advantage.

“Please be a little more definite,” said the Deacon, * for I must
confess I do not quite see the significance of your remarks.”

“ What he means,” said the Doctor, “is this: If you put a quan-
tity of soluble and available manure on land, and do not sow any
crop, the manure will not be wasted. The soil will retain it. It
will change it from a soluble into a comparatively insoluble form.
Had a crop been sown the first year, the manure would do far more
good than it will the next year, and yet it may be that none of the
manure is lost. It is merely locked up in the soil in such a form
as will prevent it from running to waste. If it wus not for this
principle, our lands would have been long ago exhausted of all
their available plant-food.”

“I thiok I understand,” said the Deacon; ‘‘ but if what you say
is true, it upsets many of our old notions. We have thought it de-
sirable to plow under manure, in order to prevent the ammonia
from escaping. You claim, I believe, that there is little danger of
any loss from spreading manure on the surface, and I suppose you
would have us conclude that we make a mistake in plowing it
under, as the soil readers it insoluble.”

“It depends a good deal,” said I, “ on the character of the soil.
A light, sandy soil will not preserve manure like a clay soil. But
it is undoubtedly true that our aim in all cases should be to apply
manure in such a form and to such a crop as will give us the great-
est immedtate benefit. Plowing under fresh manure every year for
wheat is evidently not the best way to get the greatest benefit from
it. But this is not the place to discuss this matter. Let us look
at the result of Mr., Liawes’ experiments on wheat the third year:”
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EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF

TABLE [II.—MANURES AND PRODUCE; S8RD SEASON, 1845-8,

MANURES PER ACRE.
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WHEAT, YEAR APTER YEAR,ON THE S8AME LAND.

MANURES AND SEED (OLD RED LAMMAS), SOWN AUTUMN, 1845.
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This year, the seed and manures wére sown in the autumn. And
I want the Deacon to look at plot 0. 8 cwt. of Peruvian guano
here gives an increase of 104 bushels of wheat, and 1,048 lbs. of
straw per acre. This will pay well, even on the wheat aloue. But
in addition to this, we may expect, in our ordinary rotation of
crops, a far better crop of clover where the guano was used.

In regard to some of the results this year, Messrs. Lawes and
Gilbert have the following concise and interesting remarks:

‘At this third experimental harvest, we have on the continu-
ously unmanured plot, namely, No. 8, not quite 18 bushels of
dressed corn, as the normal produce of the season; and by its side
we have on plot 10b—comprising one-half of the plot 10 of the
previous years, and so highly manured by ammoniacal salts in 1843,
but now unmanured—rather more than 174 bushels. The near
approach, again, to identity of resalt from the two unmanured
plots, at once gives confidence in the accuracy of the experiments,
and shows us how effectually the preceding crop had, in & practi-
cal point of view, reduced the plots, previously so differently cir-
cumstanced both as to manure and produce, to something like an
uniform standard as regards their grain-producing qualiti s.

“Plot 2 has, as before, 14 tons of farm-yard manure, and the
produce is 27} bushels, or between 9 and 10 bushels more than
witbhout manure of any kind.

“On plot 10a, which in the previous year gave Iy ammoniacal
salts alone, a produce equal to that.of the farm-yard manure, we
" have again a similar result: for two cwts. of sulphate of ammonia
has now given 1,850 lbs. of total corn, instead of 1,826 lbs., which
is the produce on plot 2. The straw of the latter, is, however,
slightly heavier than that by the ammoniacal salt.

“ Again, plot 57, which was in the previous scason unmanured,
was now subdivided: on one-half of it (namely, 5a”) we have the
ashes of wheat-straw alone, by which there is an increase of rather
more than one bust 21 per acre of dressed corn; on the other half
(or 53%) we have, besides the straw-ashes, two cwts. of sulphate of
ammonia put on as a top-dressing : two cwts. of suphate of am-
monia have, in this case, only increased the produce beyond that
of 5a' by 73 bushels of corn and 768 lbs. of straw, instead of by
9%/, bushels of corn and 789 lbs. of straw, which was the increase
obtained by the same amount of ammoniacal salt on 10., as com-
pared with 10,

“ It will be observed, however, that in the former case the am-
moniacal salts were top-dressed, but in th- latter they were drilled
at the time of sowing the seed ; and it will be remembered that in
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1845 the result was better as to corn on plot 9, where the salts were
sown earlier, than on plot 10, where the top-dressing extended far
into the spring. We have had several'direct instances of this kind in
our experience, and we would give it as a snggestion, in most cascs
applicable, that manures for wheat, and especially ammoniacal
ones, should be applied before or at the time the seed is sown;
for, although the apparent luxuriance of the crop is greater, and
the produce of straw really heavier, by spring rather than autumn
sowings of Peruvian guano and other ammoniacal manures, yet we
believe that that of the corn will not be increased in an equivalent
degree. Indeed, the success of the crop undoubtedly depends very
materially on the progress of the underground growth during the
winter months; and this again, other things being equa), upon the
quantity of available nitrogcnous constituents within the soil, with-
out a liberal provision of which, the range of the fibrous feeders
of the plant will not be such, as to take up the minerals which the
soil is competent to supply, and in such quantity as will be required
during the after progress of the plant for its healthy and favorable
growth.”

These remarks are very suggestive and dcserve special attention.

“The next result to be noticed,” continue Messrs. Lawes and
Gilbert, ““is that obtained on plot 6, now also divided into two
equal portions designated respectively 62 and 65. Plot No. 6 had
for the crop of 1844, superphosphate of lime and the phosrhate of
magnesia manure, and for that of 1845, superphosphate of lime,
rape-cake, and ammoniacal salts. For this, the third season, it
was devoted to the trial of the wheat-manure manufactured under
the sanction of Professor Licbig, and patented in this country.

¢ Upon plots 67, four cwts. per acre of the patent wheat-manure
were used, which gave 20} bushels, or rather more than two
bushels beyond the produce of the unmanured plot; but as the
manure contained, besides the minerals peculiar to it, some nitro-
genous compounds, giving oft a very perceptible odor of ammorin,
some, at least, of the increase would be due to that substance. On
plot 65, however, the further addition of one cwt. each of sulphate
and muriate of ammonia to this so-called * Mineral Manure,’ giv s
a produce of 29} bushels. In other words, the addition of ammcri-
acal salt, to Liebig’s mineral manure has increased the produce by
very nearly 9 bushels per acre beyond that of the mineral manure
alone, whilst the increase obtained over the unmanured plot, by
11 tons of farm-yard manure, was only 9} bushels !

Tae following table gives the recults of the experiments the
Jourth year, 1846-7.
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EXPERIMERTS AT ROTHAMSTED ON THE GROWTH OF

TABLE IV.—MANURLS AND PRODUCE ; 4TH SEASON, 1846-7.

MANURES PER ACRE.
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3 Unmanured. .. . .. ..
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5a . . 200 200 120 150 .o
50 . 200 200 150 159 500
6a . . 10 - 150
6 . . . 150 150
Ta . 150 150
w° . . 150 120 .
8a . . 200 200 150 150 500
8> 1 . 200 200 200 20 o2id
wfyl i " ol | e |
95 . . 160 150 .
1Ca . . _ 150 150
100 . . . 150 150 .
1la . . 100 100 . 120 150 .
110 . 160 100 . 150 1£0 .
123 . 160 100 . 1L 150 .
115 .. 100 1.9 . 120 150
18a 100 100 . 150 1.0
185 . 100 100 . 150 150 .
l4a . 1i0 100 . 150 150
145 . 100 1C0 . 150 150 .
15a . 270 200 200 £CO
155 . %00 260 800 .
16a . 100 100 . 150 150 .
160 . . 100 100 . 150 150 .
17a .o . 100 100 . 150 1C .
15 . . 100 100 . 200 200 - .
183 o . 10) 100 . 150 150 .
10 . . 100 100 .o 150 1.0 .
19 . . 100 . 100 800 . 560
20 Unmanured. .. . .. .. . .
g} Mixture of the residue of most of the othcr manurcs.! .. .
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WaHELT, YEAR AFTER YEAR, ON THE SAME LAND.

MANURES AND SEED (OLD RED LAMMAS), BOWN END OF OCTOBER, 1816

PRODUCE PER ACRE, &cC. mc;:‘ﬁn%nf“ g
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Here again, I want the Deacon to look at plot 0, where 500 Iba,
Peruvian guano, sown in October, gives an increase of nearly 14
bushels of dressed wheat and 1,375 lbs. of straw per acre. On plot
2, where 14 tons of barn yard manure have now been applied four
years in succession (56 tons in all), there is a little more straw, but
not quite so much grain, as from the 500 lbs. of guano.

“But will the guano,” said the Deacon, “be as lasting as the
manure ?”

“ Not for wheat,” said I. * Bat if you sced the wheat down with
clover, as would be the case in this section, we should get consid-
erable benefit, probably, from the guano. If wheat was sown after
the wheat, the guano applied the previous season would do little
good on the second crop of wheat. And yet it is a matter of fact.
taat there would be a considerable proportion of the guano left in
the soil. The wheat cannot take it up. But the clover can. And
we ali know that if we can grow good crops of clover, plowing it
under, or feeding it out on the land, or making it into hay and
saving the manure obtained from it, we shall thus be enabled to
raise good crops of wheat, barley, oats, potatoes, and corn, and
in this sense guano is a ‘lasting’ manure.”

“ Barnyard-manure,” said the Doctor, “is altogether too *last-
ing.” Here we have had 56 tons of manure on an acre of land in
four years, and yet an acre dressed with 500 1bs. of guano produces
just as good a crop. The manure cont:ins far more plant-food, of
all kinds, than the guano, but it is so ‘lasting’ that it does not do
half as much good as its compesition would lead us to expect. Its
‘lasting’ properties are a decided objection, rather than an ad-
vantage. If we could make it less lasting—in other words, if wo
could make it act quicker, it would produce a greater effect, and
possess a greater value. In proportion to its constituents, the
barn-yard manure is far cheaper than the guano, but it has a
less beneficial effact, because these constituents are not more com-
pletely decomposed and rendered available.”

“That,” said I, “ opens up a.very important question. We have
more real value in manure than most of us are as yet able to brint
out and turn to good account. The sandy-land farmer has:an ad-
vantage over the clay-land farmer in this respect. The latter has a
naturally richer soil, but it costs him more to work it, and manure
does not act so rapidly. The clay-land farmer should use his best
endeavors to decompose his manure.”

“Yes,” said the Doctor, *“ and, like John Johnston, he will prob-
ably find it to his advantage to use it larzelv as a top-dressing on
the suiface. Exposing manure to the atmosphere, spread out on
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the land for several months, and harrowing it occasionally, will
do much to render its constituents available. But let us return to
Mr. Lawes’ wonderful experiments.”

“On eight plots,” said I, ‘300 lbs. of ammonia-salts were used
without any other manures, and the average yield on these cight
plots was nearly 26 bushels per acre, or an average increasc of 9
bushels per acre. The same amount of ammonia-salts, with the
addition of superphosphate of lime, gave an increase of 13 busheis
per acre. 400 lbs. ammonia salts, with superphosphate of lime,
gave an sncreus; of nearly 16 bushels per acre, or three bushels
per acre more than where 14 tons of barn-yard manure had bern
used four years in succession.

“ 1 hope, after this, the Deacon will forgive me for dwelling ot
the value of available nitrogen or ammonia as a manure for
wheat.”

“1 gee,” said the Deacon, “ that ground 7.ce was used this year
for manure; and in 1845, tapioca was also used as a manure. The
Connectieut Tobacco growers a few years since used corn-meal for
manure, and you thought it a great waste of good food.”

1 think so still. But we will not discuss tli¢ matter now. Mr.
Lawes wanted to ascertain whether carbongceors mattcr was needed
by the growing wheat-plants, or whether they could get a.l they
needed from the soil and the atmosphere. The enormous quanti-
ties of carbonaceous matter supplied by the barn-yard manure, it
is quite evident, are of little value as a manure for wheat. And
the rice seems to have done very little more good' than we shoull
expect from the 22 Ibs. of nitrogen which it contained. The large
quantity of carbonaceous matter evidently did little good. Avail-
able carbonaceous matter, such as starch, sugar, and oil, was in-
tended as food for man and beast—not as food for wheat or
tobacco.

The following table gives the results of the experiments the
fifth year, 1847-8.



186 TALKS ON MANUGRES.
EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF

TABLE V.—MANURES AND PRODUCE; J5TH SEASON, 1847-8.

MANURES PER ACRBE.
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WHEAT, YEAR AFTER YEAR, ON THE SAME LAND,

MANURES, AND BSEED (OLD RED LAMMAS) BOWN AUTUMN, 1847,
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This season was considered unfavorable for wheat. The con-
tinuously unmanured plot proluc:d 14} bushels, and the plot
receiving 14 tons of barn yard manure, 252 bushels per acre nearly.

300 1bs. of ammonia-salts alone on plot 10a, gave 193 busl.els
per acre, while the same quantity of ammonia, with superphos-
phate in addition, gave, on plot 95, 25 bushels per acre.

The addition to the above manures of 300 1bs. of potash, 200 ILs.
soda, and 100 lbs. sulphate of magnesia, on plot 1054, gave pre-
cisely the same yicld per acre as the ammonia and the superphos-
phate alone. Z%e potash, soda, and magnesia, therefore, d:d no good.

400 1bs. of ammonia-salts, with superphosphate, potash, etc., gave,
on plot 175, nearly 29 bushels per acre, or 8} bushels more than the
plot which has now received 70 tons of barn-yard manure in five
successive years.

“I see that, on plot 0,” said the Deacon, ‘‘ one ton of superphos-
" phate was used per acre, and it gave only half a bushel per acre
more than 350 lbs. on 9a.”

“This proves,” said I, “that an excessive Cose of superphos-
phate will do no harm. I am not sure that 100 lbs. of a good
superphosphate drilled tn with the seed, would not have done as
much good as a ton per acre.”

““You say,” remarked the Deacon, ‘‘ that the season was unfa-
vorable for wheat. And yet the no-manure plot produced nearly
15 bushels of wheat per acre.”

“That is all true,” said I, “ and yet the season was undoubtedly
an unfavorable one. This is shown not only in the less yield, but
in the inferior quality of the grain. The ‘dressed corn’ on the ro-
manure plot this fear only weighed 57} 1bs. per bushel, while last
year it weighed 61 1bs. per bushel.”

“ By the way,” said the Doctor, ‘‘ what do Messrs. Lawes and
Gilbert mean by *dressed corn’ ?”

“By ‘corn,’” said I, * they mean wheat: and by * dressed corn’
they mean wheat that has been run through a fanning-mill until
all the light and shrunken grain is blown or sieved out. In other
words,* dressed corn’ is wheat carefully cleaned for market. The
English farmers take more pains in cleaning their grain than we
do. And this ‘ dressed corn’ was as clean as a good fanning-mill
could make it. You will observe that there was more ‘cffal corn’
this year than last. This also indicates an unfavorable season.”

Tt would bave been very interesting,” said the Doctor, “if
Messrs. Lawes and Gilbert had analyzed the wheat produced by the
different manures, 8o that we might have known something in re-
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gard to the quality of the flour as influenced by the use of different
fertilizers.”

“They did that very thing,” said I, “and not only that, but
they made the wheat grown on different plots, into flour, and as-
certained the yield of flour from a given weight of wheat, and the
amount of bran, middlings, etc,, etc. They obtained some very
interesting and important results. I was there at the time. But
this is not the plac: to discuss the question. I am often amused,
however, at the remarxs we often hear in regard to the inferior
quality of our wheat as compared to what it was when the country
was new. Many seem to think that ‘ there is something lacking in
the soil’—some say potash, and some phosphates, and some this,
and some that. I believe nothing of the kind. Depend upon it,
the variety of the wheat and the soil and season have much more
to do with the quality or strength of the flour, than the chemical
composition of the manurcs applied to the land.”

¢ At any rate,” said the Doctor, * we may be satisfied that any-
thing that will produce a vigorous, healthy growth of wheat is
favorable to quality. We may use manures in excess, and thus
produce over-luxuriance and an unhealthy growth, and have poor,
shrunken grain. In this case, it is not the use, but the abuse of
the manure that does the mischief. We must not manure higher
than the season will bear. As yet, this question rarely troubles us.
Hitherto, as a rule, our seasons are better than our farming. It
may not always be so. We may find the liberal use of manure so
profitable that we shall occasionally use it in excess. At present,
however, the tendency is all the other way. We have more grain
of inferior quality from lack of feriility than from an excess of
plant-food.”

“That may be true,” sail I, “ but we have more poor, inferior
wheat from lack of draining and good culture, than from lack of
plant-food. Red-root, thistles, cockle, and chess, have done more
to injure the reputation of ‘ Genesee Flour, than any other one
thing, and I should like to hear more said about thorough cultiva-
tion, and the destruction of weeds, and less about soil exhaustion.”

The following table shows the results of the experiments the
sath year, 1848-9.
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TABLE VI.—MANURES AND PRODUCE; GTH BEASON, 1818-9,

MANURES PER ACRE.
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WHEAT, YEAR AFTER YEAR, ON THE SAME LAND.

MANUEBS AND SEED (RED CLUSTER), SBOWN AUTUMN, 1848,
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“This was my last year at Rothamsted,” said I, “and I feel a
peculiar interest in looking over the results after such a lapse of
time. When this crop was growing, my father, a good practical
farmer, but with little faith in chemical manures, paid me a visit.
We went to the experimental wheat-field. The first two plots, 0
and 1, had been dressed, the one with superphosphate, the other
with potash, soda, and magnesia. My father did not seem much
impressed with this kind of chemical manuring. Stepping to the
next plot, where 14 tons of barn-yard manure had been used, he
remarked, “ this is good, what have you here ?”

“ Never mind,” said I, *‘ we have better crops farther on.”

The next plot, No. 8, was the one continuously unmanured. “I
can beat this myself,” said he, and passed on to the next. ‘‘ This
is better,” said be, ‘‘ what have you here?”

“Superphosphate and sulphate of ammonia.”

“Well, it is a good crop, and the straw is bright and stiff.”—It
turned out 80 bushels per acre, 63 lbs. to the bushel.

The next six plots had received very heavy dressings of ammo-
nia-salts, with superphosphate, potash, soda, and magnesia. He
examined them with the greatest interest. “ What have you here?”
he asked, while he was examining 5@, which afterwards turned out
87} bushels per acre.—* Potash, soda, epsom-salts, superphosphatz,
and ammonia—but it is the ammonia that does the good.”

He passed to the next plot, and was very enthusiastic over it.
‘ What have you here ? "—‘‘ Rape-cake and ammonia,” said I. —
‘It is a grand crop,” said be, and after examining it with great
interest, he passed to the next, Ga.—*“ What have you here?”—
‘ Ammonia,” said I; and at 65 he asked the same qaestion, and I re-
plied “ ammonia.”” At 7a, the same question and the same answer.
Standing between 75 and 8a, he was of course struck with the
difference in the crop; 8a was left this year without any manure,
and though it had received a liheral supply of mineral manurcs
the year before, and minerals and ammonia-salts, and rape-cske,
the year previous, it only produced this year, 83 bushels more than
the plot continuously unmanured. The contrast between the
wheat on this plot and the next one, might well interest a prac-
tical farmer. There was over 15 bushels per acre more wheat on
the one plot than on the other, and 1,581 lbs. more straw.

Passing to the next plot, he exclaimed * this is better, but not so
good as some that we have passed.”—*‘ It has had a heavy dressing
of rape-cake,” said I, ‘‘equal to about 100 1bs. of ammonia per
acre, and the next plot was manured this year in the same way.
Th> only difference being that one had superphosphate and potash,
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soda, and magnesia, the year before, while the other had super-
phosphate alone.” It turned out, as you see from the table, that
the potash, etc., only gave half a bushel more wheat per acre the
year it was used, and this year, with 2,000 lbs. of rape-cake on each
plot, there is only a bushel per acre in favor of the potash, soda,
arnd magnesia,

The next plot, 95, 'was also unmanured and was passed by my
father without comment. * Ah,” said he, on coming to the two
next plots, 102 and 105, “ this is better, what have you here ?"—
¢ Nothing but ammonia,” 8aid I, “and I wish you would tell me
which is the best of the twa? Last year 105 had a heavy dressing
of minerals and superphosphate with ammonia, and 10z the same
quantity of ammonia alone, without superphosphate or other
mineral manures. And this year both plots have had a dressing of
40 1bs. each of ammonia-salts. Now, which is the best—the plot
that had siperphosphate and mincrals last year, or the one with-
out?”"—* Well,” said- he, “ I can’t see any difference. Both are
good crops.”

You will see from the table, that the plot which had the super-
phosphate, potash, etc., the year before, gives a peck less wheat this
year than the other plot which had none. Practically, the yield is
the same. There is an increase of 13 bushels of wheat per acre—
and this increase 18 clearly due to the cmmonia-salts alone.

The next plot was also a splendil crop.

“ What have you Lerc?”

“Superphosphate and ammonia.”

This plot (11a), turned out 85 bushels per acre. The next plot,
with phospbates and ammonia, was ncarly as good. The next plot,
with potash, phosphates, and ammonia, equally gcod, but no better
than 11g. There was little or no benefit from the potash, cxcept
a little more straw. The next plot was good and I did not wait for
the question, but simply said, “ ammonia,” snd the next “ ammo-
nia,” and the next ‘‘ ammonia.”—Standing still and looking at the
wheat, my father asked, ““ Joe, where can I get this ammonia "
He bad previously been a little skeptical as to the value of chem-
istry, and bad not a high opinion of “book farmers,” but that
wheat-crop compelled him to admit “ that perhaps, after all, there
mizht be some good in it.” At any rate, he wanted to know where
he could get ammonia. And, now, as then, every good farmer asks
the same question: ‘‘ Where can I get ammonia?” Before we
attempt to answer the question, let us look at the next year’s ex-
periments.—The following is the rcsults of the experiments the
seventh year, 1849--50.

9



194

TALKS ON MANURES.

EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF

TABLE VIL—MANURZS AND PRODUCE; 7TH SEASON. 1%349-50. APTER THE
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MANURES PER ACRE.
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ba .. | 800 | 200 | 100 200 150 . 250 250 .
50 .. | 800 | 260 | 100 260 160 . X0 250 .
6a .. | 800 |20 | 1C0 200 150 . 200 200 .
6d . 00 (20 | 100 200 150 . %00 200 .
(3 .. | 800 | 200 | 100 200 159 200 00 | 500
k(4 . | 300 100 200 150 . 200 200 | 500
9a . . e .. 200 200 .
9 . . . . . 200 200 .
10a . .. . .. . 200 200 ..
106 . 800 | 200 | 100 200 150 . . .
113 . . . 200 150 . 200 | 200 .
115 . .. . 200 150 .. 200 200 .
12a .. | 300 . . 20 150 .. 200 | 200 .
125 .. | 800 .. . 200 1 . 200 | 200 .
13a .. | 300 . 200 150 . 200 200 .
135 .. | 800 . . 200 150 . 200 200 .
la .. | 800 . 20) 150 .. 200 200 .
145 .. | 800 . 200 150 . 200 200 .
15a . |82 |20 |100 200 . 200 800 . .
155 . |80 |20 |10 200 . 200 800 .. | 500
163 .. | 800 |20 | 100 200 150 200 | 200 .
165 . | 300 | 200 | 100 200 150 200 200 .
1Ma .. [800 |20 |10 200 150 200 200 .
17 .. | 800 (200 | 100 270 150 200 200 .
18q . 8% |20 | 100 260 10 200 200 .
185 . 300 | 200 | 100 200 150 200 200 .
19 .. .. . . 207 . 200 .. 500
20 Unmanured.' .. . . . . . .
2 } Mixture of the residue of most of the other manures. . .
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WHEAT, YEAR AFTER YEAR, ON THE SAME LAXD.
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HARVEST OF 1849 THE FIELD WAS TILE DRAINED IN EVERY ALTERNATE FURROW,
(RBD CLUSTER), SOWN IN AUTUMN, 1849.

INCREASE ¥ Acre $
PRODUCE PER ACRE, ETC. BY MANUEE. §
Dressed Corn. .| § . S .
—_— 3] 8. E 2|8
S | TS % |slS
§ . S §E 3] S |8 |a
. . T |33 ] T g8
$ ‘f‘g § g S (&% s | & (8%
3 S3 w3l 8|38 /8|3 |3 s
S KB S g g
& 29 8|8 |§5IS (S8 |88
{Bush. Pks.|E Jbs. | Ibs, | Ibs. | 1bs. | Ibs. | lbs, | Ibs. .
tl) 19 1§ 60.8) 42 | 1220 | 037 (337 | 2A8 | 818 | 536 (3.5 |59 9
2 28 8 el 98 |1861 | 3245 | 5106 | 859 | 1626 | 2835 (5.4 [57'8
3 15 8% [60.6] 44 | 1002 | 1719 | 2721 | .. . .. [4.5(58.3
4 2 8 61.2] 87 | 1785 | 3313 | 5097 | 783 | 1593 | 2376 |5.1 |58.9
5a 20 84 [60.4| 171 | 1974 | 4504 | 6478 | 972 | 2785 | 8757 (9.5 [43.8
5b 30 3 [60.4/ 160 | 2018 | 4370 | 6307 | 1016 | 20 | 2676 8.6 46.1
6a 8) 4 (61.1) 119 | 1930 | 327 | 5887 | 438 | 2208 | 3166 6.8 '49.9
65 20 3f (61.3 148 | 1930 | 3950 | 5u39 | 938 | 2210 8218 (8.0 50.0-
7a 82 1 61.0{ 167 | 2134 | 4485 | 6619 | 1132 | 2766 8993 (8.4 :47.9
W R 3 '61.2 150 | 212 | 4230 | 6392 | 1110 | 2561 l 8671 |7.6 :149.4
81 23 3 (61.1] 101 | 1856 | 3407 | 5268 | 854 | 1658 | 2512 |5.5 !54.5
& 30 1 61.0; 103 | 1%48 | 3591 | 5539 | 946 | 1872 | 2318 [5.6 54.2
9a 80 14 |60.4) 118 | 1951 | 3550 | 5501 | 919 | 1831 2780 [6 8 155 0
9 21 2% |60.8 80 | 1762 | 3165 | 4927 | 760 | 1446 | 2206 1.7 |56.7
10a 2 8 60.20 100 | 1721 [ 8089 | 4810 | 719 | 1870 2069 [6.1 55.7
100 17 8% 161.1 7 | 1171 | 1949 | 3120 | 169 230' 399 (6.8 iﬁo.l
g 30 33 61.0] 121 | 2001 999 | 2087 | 8086 (6.4 52.8
116 29 13 ,61.1‘ 145 | 1940 | 3741 | 5681 | 938 | 2022 | 2960 (8.0 [51.9
12¢ 20 24 (6.5, 94 | 1935 3921 | 5856 | 933 | 2202 | 8185 5.1 [49.4
12 80 8% 61.4' 115 | 2013 | 3975 | 5918 | 1011 | 2186 | 8197 (5.9 51.5
13 81 8% '60.20 105 | 2027 | 4025 | 6753 | 1025 | 2877 | 8332 (5.4 i50.8
135 30 1§ 61.0] 111 | 1964 | <008 | 5972 | 962 | 2269 | 8251 (6.0 49.0
1a 31 13 61.1) 102 | 2028 | 4052 ! 6075 | 1021 | 2333 | 8354 (5.3 [49.9
146 31 13 |61.5 65 | 1995 | 4015 | 6010 | 993 | 229 3289|3.2 ||49.'I
15a 2 0} 61.5/ 99 [ 1693 | 3321 | 5714 | 691 | 1602 | 293 5.7 51.0
18 8 2 Im.o 59 | 1942 | 842 910 | 2207 | 8147 's.o ‘49.5
16a 83 24 67.3/ 108 | 2134 | 5103 1132 83%4 | 4516 5.3 41.8
165 33 3 6.4 122 | 2159 | 4615 6774 | 1157 - 296 | 4053 6.0 46.8
17a 31 1 61.2] 8 |1985| 4126 6111 | 933 2407 | 3390 3.8 48.1
17 X 94 61.5) 139 | 1951 | 4031 5995 | 959 2315 | 3274 7.7 48.6
18a 20 3F 61.2) 110 | 1931 | 3927 . 5961 | 932 ' 2208 | 3140 6.1 49.8
18) 28 .24 60.9| 103 | 1845 5689 | 843 ' 212 3 '5.7 148'0
| i i
19 29 0 60.8 88 |1850 | 3527 | 5977 | 848 : 1808 4.9 52.4
g%} 14 0 b59.1] 40 | 863 | 1639 ' 2507 I—1s4 —80 | 214 ‘4.5 lw.o
R ! !
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The summer of 1850 was unusually cool and unfavorable for
wheat. It will be seen that on all the plots the yield of grain is
considerably lower than last year, with a greater growth of straw.

You will notice that 105, which last year gave, with ammo-
. pia-salts alone, 82} bushels, this year, with superphosphate, potash,
soda, and sulphate of magnesia, gives less than 18 bushels, while
the adjoining plot, dressed with ammonia, gives nearly 27 bushels.
In other words, the ammonia alone gives 9 bushels per acre more
than this large dressing of superphosphate, potash, etc.

On the three plots, 8a, 85 and 9a, a dressing of ammonia-sults
alone gives in each case, a larger yield, both of grain and straw, than
the 14 tons of barn-yard manure on plot 2. "And recollect that
this plot has now received 98 tons of manure in seven years,

“That,” said the Doctor, “is certainly a very remarkable fact.”

“Tt is 80,” said the Deacon.

“But what of it ?” asked the 8quire, “ even the Professor, here,
does not advise the use of ammonia-salts for wheat.”

“ That is so0,” said 1, ‘‘but perhaps I am mistaken. Such facts
as those just given, though I have been acquainted with them for
many years, sometimes incline me to doubt the soundness of my
conclusions. 8till, on the whole, I think I am right.”

“We all know,” s3id the Deacon, “ that you have great rcspect
for your own opinions.”

« Never mind all that,” said the Doctor, “ but tell us just what
you think on this subject.”

“In brief,” said I, “ my opinion is this, We need ammonia for
wheat. But though ammonia-salts and nitratc of soda can often be

used with decided profit, yct I feel sure that we can get ammo-
nia or nitrogen at a less cost per Ib. by buymg bran, malt rocts,
cotton-seed-cake, and other foods, and using them for the doulle
purpose of feeding stock and making manura.”

« I admit that such is the case,” said the Doctor, *“ but here is a
plot of land that has now had 14 tons of manure every year for
seven years, and yet there is a plot along side, dressed with am-
monia-galts furnishing less than half the ammonia contained in the
14 tons of manure, that produces a better yield of wheat.”

“That,” said I, *“is simply because the nitrogen in the manure
is not in an available condition. And the practical question is,
how to make the nitrogen in our manure more immediately avail-
able. It is one of the most important questions which agricultur-1
science is called upon to answer. Until we get more light, I fccl
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sure in saying that one of the best methods is, to feed our animals
on richer and more easily digested food.”

The following table gives the results of the eghth semson of
1850--51,

AN
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EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF

TABLE VIIL—MANURES AND PRODUCB; STH S8EASON. 1850-51.

MANURzZ8 PER ACEE.
*
R Superphosphate of | &
§ g 3 $ i i H é
1 . I~
1338 % & 2, 3L
R ® p §§ M NS 3
R EEINIEREL 5 5§ § |8 388
=5 | §|8 s < % ®
E 3 3 313 /% § ’§§ g < |5
€13 (818|813 |” 37|58 |58
o ‘Cons.| Ibs, |[Ibs.|lbs.| 1bs. | Ibs. ;?; lb)s. 1bs. | Ibs, |Ibs.!1hs,
1 - 630|430 |23 | .. PO IEDOR DGR IS I
2 |l o] R RPN OO (s
8 |U.manarcd. PO R .. .. . . .
4 | .. o o] e ] . 20 | .. |20 | 400 .
51! .. .. | ..[309]200 |100 |20 [150 | .. |300 [300 ..
5 | o o (3|20 [100 |20 | 180 | o0 (80 3%, ..
6z | .. | iswlgw |10 1200 {150 [ .. [20 [20 ..
e | . oo j300) 20 [100 |2 | 150 20 200 ..
T | o ol 030) 20 [100 [2%0 |150 | .. | 200 [20 100
® | . |30 2)0 |100 |200 [150 | .. [ 200 (2% 100
8a 500 [..| .| .| .. N ISPV VN
8 .. 339|200 | 100 |23 | 150 100 1100 ' o
91 | .. SO 200 (20 ..
95 . D RO B L 20 2wl
104 . I © 120 |29
T . D D S © |20 1220 .
1 | .. . . |20 | 130 200 sool .
1 | o . 2w | 150 00 |9y o
12 | o 29100 | o0 |20 [150 | o {20 20/ ..
125 | . o a0 | 2% | 1% 2 290 | .
1By | 0 [swl .| [200 | 130 21 200! .
13 | .. IO IR 7' 1 I 200 | 159 200 (200 | ..
143 | oo . 200 19 | 200 | 15) 290 120
15 | . . - {200 120 | 200 | 159 20 290 | ..
153 . |..[200]{100 {100 |20 | .. |20 {490 |.. |:
155 oo 200100 1100 | 200 | L 120 |80 |60
185 8331 200| 100 {100 |20 ! 159 | ..
16 | .. . . 290|100 [ 100 [ 200 |1 R
178 | . Si2n| 109 | 100 | 20 | 150 290 (200 | ..
1w | . 22100 | 100 |20 | 150 20 (200
134 . I <l 20 2000
13 N 20 '200 | o
|
oo TR I 200 200 | 300 | .. | 8500
il vmmamen § [ ||
2 ! L L AL

1 Top-dresscd in March, 1851,
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MANURBS AND SEED (BRED CLUSTER), BOWN AUTUNMN, 1850.

EXPERIMENT3 ON WHEAT.
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PRODUCE PER ACRE, ETC.

é‘ S | g8
Ss
s B 5| E|E|E
=
g RN g § |38
SRS 8 (S
Bush. P'ks.|1lbs.| 1bs, | Ibs. | lbs. | lhs.
0 18 8} (61.9 125 | 1296 | 1862 | 3158
1 18 13 |61.7] 124 | 1251 | 1845 | 8095
2 29 2} [63.6) 166 | 2049 | 3044 | 5143
3 15 8} [61.1] 114 | 1033 | 1627 | 2710
4 28 0 [62.6] 150 | 1019 | 2049 | 4868
Ba | 86 O [63.3 194 | 2473 | 4131 | 6604 | 1
Bb | 87 8% (633 313 | 2611 | 4294 | 6905 | 1
6a | 38 13 (63.3) 154 | 2271 | 3624 | 6895 | 1
e | 81 0} [62.3 189 | 2119 | 8507 | 5626 | 1
7a | 36 3} [63.0 201 | 2524 | 4587 | 7111 |1
w | 8 1§ 63.0| 178 | 2533 | 4302 | 6834 | 1
8a | 2 01 [62.8' 141 | 1785 | 2769 | 4554
8 | 21 9 |62.6 187 | 1863 | 2830 | 4693
92 | 31 1} (624 182 | 2142 | 3252 | 5304 [ 1
9% | 29 0 |62.0 170 | 1970 | 2912 | 4912
10 | 23 3} [61.9 179 | 1966 | 3070 | 5336
100 | 28 2 62‘5‘| 149 | 1937 | 8048 | 4935
11 | 82 921 !62.8 181 | 2216 | 3386 | 5502 | 1
115 381 9 [62.5 181 | 2163 | 8302 | 6465 | 1
2 ' 32 3 [63.1 165 3600 | 5834 | 1
1% | 2 9 [62.5 166 3 | 3581 | 5784 | 1
3¢ | 80 o (62.6 180 | 2102 | 8544 | 5646 | 1
15 | 30 8 |62.3 160 | 2083 | 8410 | 5523 | X
Ha | 31 0 629 168 | 2120 | 8605 | 5125 | 1(
15 | 31 0f 62.8 165 | 2121 | 3537 | 5653 | N
| |
152 | 21 0 62.7 138 | 1839 | 8041 | 4880 |
16 | 80 2 62.9| 148 T | 3432 | 5599 | ¢
16a 86 8F 63.5 161 | 2499 | 4234 | 6733 ' 1
165 36 9§ 63.4 176 | 2501 | 4332 | 6833 1
176 | 81 24 63.8 131 | 2149 | 857 | 5746 , I
175 | 80 2% 631 152 | 2079 | 3406 | 5485 ' ¢
18a | 80 33 63.0 139 | 2083 | 8390 | 5473 ' I(
185 | 31 0f 62,4 143 | 2090 | 8586 | 5676 1 1(
I
19 30 1 2.4 144 | 2031 |3u8 | 539 | ¢
£0 4 1 608 8) | 956 | 1609 | 2505 -
g} 17 8 61.9 127 | 1252 | 1763 | 2095 |
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The plot continuously unmanured, gives about 16 bushels of
wheat per acre. )

The plot with barn-yard manure, nearly 30 bushels per acre.

400 1bs. of ammonia-salts a'one, on plot 9a, 31} bushels ; on 95,
29 bushels; on 10z and 105, nearly 29 bushels each. This is remark-
able uniformity.

400 1bs. ammonia-salts and a large quantity of mineral manures
in addition, on twelve different plots, average not quite 32 bushels
per acre. ‘

“The superphosphate and minerals,” said the Deacon, ‘‘do not
seem to do much good, that is a fact.”

You will notice that 836 1bs. of common salt was sown on plot
16a. It does not eeem to have done the slightest good. Where the
salt was used, there is 2 Ibs. less grain and 98 1bs. less straw than
on the adjoining plot 165, where no salt was used, but otherwise
manured glke. It would seem, however, that the quality of the
grain was slightly improved by the sait. The salt was sown in
March as a top-dressing,

‘It would have been better,” said the Deacon, * .0 have sown it
n autumn with the other manures.”

“ The Deacon is right,” said I, “but it so happens that the next
year and the year after, the salt was applied at the same time as
the other manures. It gave an increase of 94 lbs. of grain and 61
1bs. of straw in 1851, but the following year the same quantity of
salt used on the same plot ¢id more harm than good.”

Before we leavc the results of this year, it should be observed
that on 8z, 5,000 1bs. of cut straw and chaff werc used per acre. I
do not recollect seeing anything in regard to it. And yet the
result was very remarkable—so much so indeed, that it is a matter
of regret that the experiment was not repeated.

This 5,000 1bs. of straw and chaff gave an increase of more than
10 bushels per acre over the continuously unmanured plot.

“@Good,” said the Deacon, “I have always told you that you
under-estimated the value of straw, especially in regard to its
mechanical action.”

I did not reply to this remark of the good Deacon. I have never
doubted the good cffects of anything that lightens up a clay soil
and renders it warmer and more porous. Isuppose the great benefit
derived from this application of straw must be attributed to its
ameliorating action on the soil. The 5,000 Ibs. of straw and chaff
produced a crop within nearly 8 bushels per acre of the plot ma-
nured every year with 14 tons of barn-yard maunure.

“I am surprised,” said the Doctor, ‘‘ that salt did no good. I
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have seen many instances in which it has hiad a wonderfal effect
on wheat.”

“Yes,” sail I, “and our experienced friend, John Jobnston, is
very decidedly of the opinion that its use is highly profitable. He
sows & barrel of salt per acre broadcast on the land at the time he
gows his wheat, and I have myself seen it produce a decided im-
provement in the crop.”

We have now given the resulis of the first eght years of the ex-
periments. From this time forward, the szme manures were used
year after year on the same plot. :

The results are given in the accompanying tables for the follow-
ing twelve years—harvests for 1852-53-54-55-56-57-58-59-60—
61-62 and 1863. Such another set of experiments are not to be
found in the world, and they deserve and will receive the careful
study .of every intelligent American farmer

“] am with you there,” said the Deacon. * You seem to think
that I do not appreciate the labors of scientific men. I do. Such
experiments as these we are examining command the respeet of
every intelligent farmer. I may not fully understand them, but I
can see clearly enough that they are of great value.”
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EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF WHEAT, YRAR
AFTER YEAR, ON THE SAMRE LAND.

TasLe IX.—MANURES per Acre per Annnm (with the exceptions explained in
the Notes on p. 208), for 12 Years in succession—namely, for the 9th, 10th,
11th, 12th, 18th, 14th, 15th, 16th, 17t.., 18th, 19th, and 20th Seasons; that is,
for the crops of Harvests 1852-53-54-55-56-57-58-59-60-61-62 and 1863.*

Manures per Acre per Annum for 12 Years, 1851-2 to 1862-83 inclusive,
except in the cases explained in the Notes on p, 208
S - TS s -
X . ;§ 5 Lime. v N s g
§ 1 3ol b < & SEINE| o §
s (%] - Ky
ST § 33 3F T |53 § ;IS8 SE| g
£ 53 < | S|E3SISRIS (R (8 &
§ | EIS 3 SVsISN(R |18 |3 | 8
K|S |2 3 %2 BR'|la (R |5 |&
Tons.| 1ba, | Jbs. | 1b8. | Ibhs, | Ibs. | Ibs. | lbs. | 2Vs. | JUs, [ 10s. | lbs.
0 . .. .. 600 | 450 . .
3 14| ... |- .. . . .
8 |Unmanured| .. . . .. . . .. IR .
4 |Unmanured| .. .. .. .. .. . . .. . .
5a .. ...| 800 (200 | 100| 200 150 . . . . o
50 .. | 800|200 | 100 ( 200 150 .. .. .
6a .. | 3001200 (100 | 20| 150 . 100 | 100 | .. .
6b . .. | 300|200 | 100 | 200 [ 150 . 100 | 100 | .. .
a . .. | 8001200 (100 | 200 [ 150 . 200 [ 200 .. ..
k(] . .. | 300{200 | 100 | 200 | 150 200 | 200 | .. .
8a . .. | 800|200 | 100 | 200 | 150 . 300 | 800 | .. .
85 . .. | 800200 (100 | 200 | 150 300 | 300 . .
9a% | . .. | 800|200 | 100 ( 200 150 o .. | 880 ..
100 . . .. .. .. 200 | 200 | .. .
11a . N . 200 | 150 200 | 200 | .. o
115 e |- .. 200 | 150 200 | 200 | .. .
12a e .. |55 .. 200 | 150 200 | 200 | .. .
12 . .. (550! .. 200 | 150 . 1201201 .. .
13a | . . | 3%00].. .. | 200; 150 200|200 .. |..
135 . . |300}.. .. 200 | 150 .. |200(200].. .
14a . o | . 420 | 200 | 150 .. | 20(20].. .
145 . T .. 420 | 200 | 130 .. 200 | 200 | .. .
15¢ . .. | 800|200 | 100|200 .. 200 | 400 | .. . ..
15 . .. (3001200 | 100 (20| .. 200|300 . |. |B500
16a .. |8364|300. 200 | 100 [ 200 | 150 .. 400 | 400 | .. .
165 . .. 1300|200 | 100 | 200 150 .. 400 | 400 | .. .
of1ia O O O O O R . B I ) oS I
17 . .. .. .. .. | 200]|20).. .
.{1&1 . .. (300|200 |100|20: 150 .. |[.. |.. |. |.
185 . .. | 800|200 | 100 | 200 | 150 .. .. . . ..
20 |Unmanured .. . el e . .. .. .
21 . .. (800|200 | 100 .. .. | 100
2 300 ' 200 100 100 ' ..

¢ For the particulars of the produce of each separate scason, see Tables
X.-XXI. inclusive.
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NOTES TO TABLE IX. (p. 202))

! For the 16tk and succeeding ssasons—the sulphate of potass
was reduced from 600 to 400 lbs. per acre per annum on Plot 1,
and from 800 to 200 1bs. on all the other Plots where it was used H
the sulphate of soda from 400 to 200 lbs. on Plot 1, to 100 1bs. on
all the Plots on which 200 Ibs. had previously been applied, and
from 550 to 3364 lbs. (two-thirds the amount) on Plots 12z and
125; and the sulphate of magnesia from 420 to 280 lbs. (two-thirds
the amount) on Plots 14¢ and 145.

? Plot 9a—the sulphates of potass, soda, and magnesia, and the
superphosphate of lime, were applied in the 12th and succeeding
seasons, but not in the 9th, 10th, and 11th; and the amount of
nitrate of soda was for the 9th season only 475 1bs. per acre, and
for the 10th and 11th seasons only 275 Ibs.

* Plot 95—in the 9th season only 475 Ibs. of nitrate of soda were
applied.

¢ Common salt—not applied after the 10th season.

* Plots 172 and 17, and 18a and 185—the manures on these
plots alternate : that is, Plots 17 were manured with ammonia-salts
in the 9th season; with the sulphates of potass, soda, and magne-
sia, and superphosphate of lime, in the 10th ; ammonia-salts again
in the 11th; the sulphates of potass, soda, and magnesia, and
superphosphate of lime, again in the 12th, and so on. Plots 18,
on the other hand, had the sulphates of potass, soda, and magne-
sia, and superphosphate of lime, in the 9th season ; ammonia-salts
in the 10th, and so on, alternately.
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EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF VHEAT, YEAR
AFTER YEAR, ON THE SAME LAND.

TaBLE X.—P1oDUCE of the 9TH SEA®ON, || TABLE XI.—PRrODUCE of the 10TH SEA-
1851-2. SEED (Red Cluster) gown No-1| #oN. 1853, SEED (Red Rostock) sown
vember 7, 1851 ; Crop cut August 24,1 March 16; Crop cut September 10,
1852. and carted September 20, 1853.

PRODUCE PER ACRE, ETC. PRODUCE PER ACRE. ETC.
(For the Manurcs sec pp. 202 (For the Manurcs sce pp. 203
and 203.) and 208).
é Dresed Corn. | |8, é Diessed Corn. | |8,
= 13 E—————
= F] g E s = B § Eg'*
3 |a3 £s 5 |33 M3 3
NN D E |2 Res
S R S ) R & |8
Bush. Pks. [ Ibs. | Ibs, | bs Bush. Pks. | Iba. | Ibs, | lbs,
0 15 0¥ |[55.8! 919 3 0 9 0% [49.1; 599 | A
1 13 1 56.9| 825 1 6 1% |46.1 | 404
2 21 2% |58.2) 1716 | 5173 2 19 03X | 51.1 | 1120 | 4493
3 13 8y [56.6| 860 | 2457 3 5 8¢ |[45.1 1
4 13 1% |57.3| 870 | 441 4 7T 1 46.1 | 446 | 2116
Sa | 16 8 |57.5|1033 | 2041 56 | 10 0 48.9 | 587 | 2538
55 17 0y |57.8 1065 | 3097 56 10 1 48 9 | 611 | 241
6a 20 3 57.6| 1 3359 Ga 16 3% |51.8| 978 8755
6b 20 3% |[57.5] 1300 | 300t 6d 19 1 51.8 | 1072 | 3870
Ta W s [56.0] 1615 | 5453 Ta 24 152.2 1 1369 | 5110
k(4 2% 3% |55.81613 | 5415 k() 8 2y 51.1 | 1857 | 5091
8a 21 8% |55.9|1699 | 5395 8a 2 1y | 51.1( 1346 | 5312
8d 21 0 |55.91651 | 5423 8b 24 ¢ | 51.1| 1425 | 5352
9 8B 2 55.6 1501 | 5305 9a 1 1 47.7( €91 | 8090
95 41X |55.3|1509 | 4833 9% 10 1% | 46.1 | 649 | 2902
10a 21 3% |559|132 | 4107 10a 9 3% 48.9 | 642 | 2691
106 22 0} |573|1313 | 4162 || 105 15 2 49.8 3578
1lia 24 0¥ |55.6|1472 | 4538 || 11a 17T 2 50.1 | 10i5 | 8539
115 22 1Y% |55.9|1337 | 4209 || 118 18 2% | 61.1( 1073
1Ra 1 1 57.4| 1503 | 4760 12a 2 0 52.0 | 1283 | 4948
12 24 1 57.3| 1492 | 4721 12 28 3 | 51.1) 1375 | 5070
13a AU 0 57.5| 1480 | 4702 13a 23 14 | 52.1 | 1341 | 5045
135 23 8% |51.1]| 1476 | 4155 1 B 2 51.1 1396 | 5308
14a 28 13§ |56.9| 1507 > 14a 2 2 51.2 | 1322 | 4799
14 2B 0y |56.7|1 5137 .| 14 28 0% | 5.6 | 1347 | 5108
15a 23 114 |57.4]| 1451 | 4663 154 19 0 51.1 1143 ' 4504
155 2 0% 156.8|1520 | 4941 || 150 W8 2y |51.1 | 1351 | 5107
16s | 23 3y [55.0(1704 | 6471 || 168 | 24 13 |52.5 149 ' 64%
160 8 0 54.5| 1700 | 6316 160 25 381y |52.5 1537 6556
e | 25 2 |65/t |mul|l 15 | 8 13 498! 520 ome
17 24 1% |56 9152 | 4986 17 8 3% |48.9 530 255¢
18a 13 57.01 859 | 2556 182 17 3y 52.9 1111 449%
185 14 8% |56.7| 91 | 2685 185 20 3 52.1 | 1256 5052
19 A4 8% |56 1] 1582 | 4979 19 19 14 | 52.6 : 1160 | 4373
20 14 56.6| 875 | 2452 20 5 38'7 |47.8 ' 425 ' 2084
21 19 1% |56.9] 1177 | 8285 21 12 8% 50.4 753 2034
N 19 55.91 1176 | 8355 22 10 1 49.4 | 593 2453
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EXPERIMENTS AT ROTHAMSTED ONF THE GROWTH OF WHEAT, YEAR
APTER YEAR, ON THE SAME LAND.

Tasre XII.-Propuce of the 1ltw' TaBLe XIIL—Probpuce of the 12t
SEASON. 1853-4  SeeD (Red Rostock)

sown November 12, 1853; Crop cutf|
August 21, aiid carted August 31, 1854, |

SkasoN, 1854-5. Sxkkp (Red Rostock)
gown November 9, 1854; Crep cut
Auzust 26, and carted September 2,
1855.

Pl:n;l;lc PER ACRE, ETC. PRODUCE PER ACRE, ETC.
(For the Manures sce pp. 203 (For the Manurex sec pp. 202
and 203) e aud 203).
] Dressed Corn. LS = Dressed Corn. A §.°

§ S ®_, § '§‘ S i 3 Fl g 33 =2
§ |3 REE T R RES

~ 3 SO~ S SOS

R 3 iz<R 3 S -

& |g8| 8 8§ & 9|8 R
Bush. Pke, | Tba. | Jos, | Ibs, Bush, Pks. | 1bs. | !bs. | Ibs.
) 13¢ | 61.0 | 1672 0 17 0 60.7| 1096 | 20X
1 24 1) | 60.2 | 1529 i 1 18 2 60.5( 1179 | 30G9
2 41 0 | 62.5 | 2676 | 7125 2 34 2% (020 6082
3 21 0y | 60.6 | 1809 | 8496 3 17 0 59.2| 1072 | 2859
4 28 8% | 61.1 | 1621 | 3859 4 18 2% |59.5| 1168 | 8000
Ba 4 13 | 61.0 | 1578 | 4098 ba 18 2 59.9| 1157 | 2076
50 A4 0 61.6 | 1532 | 4085 5d 18 0% |60.1| 1143 | 2043
6a 33 23 | 618 | 218 | 6081 6a 2 8 60.3| 1733 | 4590
6b 34 2y |61.8 | 209 6204 6 | 8 1 60.9| 1811 | 4848
"a 45 21y | 61-9 | 2050 | 8553 Ta 8 2 [569.4| 2084 | 5995
k(] 45 1% | 61.8 | 2044 | 8440 w° 33 14 [59.5| 2138 | 6206
8a 47 1% | 61.4 | 30C5 | 9200 8a W 8 58.8| 1909 | 5747
8 | 49 2% 618 [308| 925 8 | 33 o0y |58.7] 215 5
9a 38 8 60.7 | 2456 | 65¢8 9a 20 2% |58.8| 1032

% 38 8% |60.7 | 2480] 6723 9 2% 1¥ |57.3| 1605 | 4817
106 | 34 1) 1605 | 211|588 10a { 19 3% |57.1] 1985 | 8707
100 3 0¥ | 61.6 | 2555 70C3 100 8B 0% |58.9' 1355 | 5073
11a 4 2 61.1 | 2859 | 8006 1ia 18 8 55.3 1210 | 3694
115 43 0% | 61.2 | 2756 | 716 115 U ¢ [566.3! 1530 i 4733
12a 45 8y | 62.2 | 2066 | 8469 12 80 " 04 |[60.5| 1910 ! 5478
1% 45 13 | 62.2 | 2020 | §112 1% 3 2 60.2| 2172 | 618
13a 45 0% | 622 | 2013 | 8311 18a W 0 50.9| 1021 | 5427
135 43 8y | 62.2 | 2858 | 8103 13b RN 2 60.4| 2110 | 59680
14a 45 1% | 62.2 | 2016 | 8498 140 2D 8 60.0| 1964 | 5531
140 4 0y | 62.2 | 2863 | 8381 145 83 1% |60.0| 2158 | 5161
15a | 43 1% |62.1 | 2801|7009l 152 | 81 31y |60.0| 2090 | 585
155 43 62.4 | 2810 | 8083 15 3 3 60.6| 2193 | 6415
166 | 49 24 | 61.7 | 8230|9972 || 16z | 83 13 |[58.2| 2100 ' 6634
166 [ 50 0% 617 | 3293 | 9928 160 8 2 58.2| 2115 ) 7106
17a 445 8 62.1 | 248 | 8218 17a 18 8% [60.8' 1227 ' 3203
17 42 g | 62.2 | 232 | 7629 17 17 0% 603 1110 | 2914
18a P 61.2 | 15 3944 18a 82 8% 609! 2127, 6144
180 28 2% | 61.0 | 1511 | 3888 180 83 13 [60.8, 2170 | 6385
19 41 0¥ | 61.7 | 2666 | 7343 19 80 0y |58 7| 1967 | 5818
20 2 3 60.8 | 1445 | 3662 20 17 2% |61.1| 1155 | 2986
21 82 0'; | 61.2 | 2030 | 5470 21 A4 1% |60.8) 1533 | 3962
2 81 8 61.0 ' 1994 2 AU 2 '60.1' 1553 | 4010
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MANURES.

EXPERIMENTS AT ROTHAMSTED ON THE GROWTH oF WHEAT, Year
AFTER YEAR, ON THE SAME LAND.

TaBLe XIV.—Pronuce of Ihe. 13TH
SEASON, 1855-6. SEED (Red Rostock)
sown November 13, 1855; Crop cut,
.lksus;,smst 26, and carted Scptember 3,

TaBLE XV.—PRODUCE OF THE 14TH
SkasoN, 1856-7. SkED (Red Rortock)
sown November 6, 1856; Crop cut
.lksgl?mst 13, and carted August 22,

PRODUCE PER ACRE, ETC.
2 (For the Manures eee pp. 202
and 203.)
§' Dressed Corn. 8. Dressed Corn. [
- H L]
: & § E é T § 84
g |23 ) § (33 £ £§
§ S2 3 § ST ¥ RS
S 3|3 3 (58] F Bss
) BV & ] BV B €
. Bush. Pks. | Ibs, [ 1bhs, [ Ibs. Bush. Pks. | lbe. | Ibs, | Ibs.
0 18 1% 56.8 | 1179 | 8148 0 18 2% |59.0; 1181 | 2126
1 17T 0% 56.3 | 1102 | 8085 1 1T 2% |59.0| 1118 | 2650
2 36 11 58.6 | 2277 | 6594 2 41 03 |[60.4| 2587 | 5910
8 14 2 54.3 | 802 | U0 ] 19 3% |[58.3] 1236 | 2818
4 16 1% | 55.5 | 1026 | 2767 4 22 1¥% |58.8| 1386 | 2058
5a | 18 8% | 56.5| 1167 | 8179 ba | 2 8% |59.0/ 1409 | 8026
bd 14 | 56.2 | 1247 | 8869 6b | 24 2y (58.8] 1512 | 8247
6a 1 1y 58.2 | 1717 | 4767 6a 85 1% |59 9 2211 | 4968
6b 28 05 58.5 | 17! 4848 (4 85 114 |59 8| 2193 | 4950
Ta 37T 1 58.0 | 2312 | 68TR Ta 43 114 |60 5| 2782 | 6462
k(4 36 2% 57.6 | 2244 | 6642 T 46 13 [60.3| 2902 | 6%
8a 40 0% 56.8 | 2507 | 7689 8a 47 3 60.8| 8058 | 7355
8d 87 8% 57.1 | 2400 | 7489 8 48 3% |60.6| 3129 | 679
9 RN 14 57.2 | 2019 | 5804 9a 43 3 60.1| 2767 | 6634
9 W 0 56.3 | 1679 | 4831 8 3 0x |58.0 5208
106 | 24 0X | 556 | 1505 | 4328 10a | 29 0x |58.0| 1816 | 4208
100 21 2% | 57.2 | 1727 | 48%5 100 4 2 58.6! 2185 | 5060
1lg 31 3! | 573 | 2001 | 5518 lia 39 0 58.5, 2432 | 5875
115 30 2% 57.5 | 1946 | 5389 115 39 0% ([58.0 5817
12a 33 34 58.7.| 2102 | 5349 12a 43 33 |60 4| 2747 | 6394
120 R 3% 58.8 | 2079 | 5804 12 43 2 60.4| 2729 | 6312
13a 2 1y 58 6 | 2036 | 5779 13a 492 8 60.6| 2714 | 6421
185 30 8y | 58.9 5659 13 43 2 60 5| 2739
l4a 385 0% | 58.6 | 2195 | 6397 l4a 43 38 60.5| 2781 | 6439
140 34 0X | 59.0 | 2162 | 6279 145 42 8% |60.3 6351
15a 30 0 | 59.1) 1923 | 5444 15a 42 1% |60.4 20681 6368
156 2 0 59.4 | 2045 | 5797 156 44 1% [60.0 2765 | 6548
1
16a 88 03 | 58.5| 2426 | 7955 16a 48 8% |60.5 8131 17814
16b 31T 8 58.7 | 2450 | 1917 165 5 O 60.5 3194 T8
]
17a 81 2% | 59.0 | 1983 | 5541 17a 2% 2% |59.1 1642 8700
1% 30 1y 59.1 | 1935 | 5400 17 25 8% |58.8 1583 8528
18a 17 8% 57 8 | 1140 | 3152 18a 41 01 (£9.7 2566 6009
185 18 0 57.7 | 1131 | 8069 185 40 0y |59.8 2519 | 5884
|
19 32 1 58.9 | 2059 | 5621 ' 19 41 2% | 59.5 2600 \ 5793
|
20 17 0¥ | 57.7| 1075 | 2963 | 20 19 2% |58.4 1213 2T
21 2 1X% 58.0 | 1398 | 3927 | 21 0 60.6 1,38 83568
P-] 21X ' 57.8' 135113849 ' 22 0 '60.6 1491 3298
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EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF WHEAT, YEAR
AFTER YEAR, ON THE SAME LAND.

TaBLE XVI.—Probuce of the 157H|
8EASON, 1857-8. SEkD (Red Rosto. k)I
gown November 8 and 11, 1857 ; Crop!
;:ut August 9, and carted August 20,

TaBLE XVIL.—Probuce of the 16TH
SEAsoN, 1858-9. SkeD (Red Rostock)
sown November 4, 1858; Crop cut
August 4, and carted August 20, 1859,

PRODUCE PER ACRE, KTC.

PRODUCE PER ACRE, ETC.

(For the Manures ace pp. 202 (For the Manurcs seec pp. 203
and 203.) and 203.)
& Dressed Corn. . |8 3 Dressed Corn. A §-§
BT % B R R 18 ESs
3| IH:
TS DS 3 EE; 3
& |9 & BT HWE R
Buxh. Pks. | lbs, | Ibs, | 1ba, Bush. Pks, [ 1bs. | Ihs, | Ibs,
0 20 3 61.2 | -1332 | 8234 0 |- 2 2 (54.0] 1254
1 16 l% 60.7 | 1055 | 2685 1 19 8 55.0( 1189 | 34€9
2 88 %, 62.6 | 2512 | 6349 2 0% [56.5] 263 | 7073
3 18 60.4 | 1141 | 2811 3 18 1 52.5] 1051
4 119 OX 61.1 | 1206 | 2879 4 19 0% (55.0] 1188 | 8418
56 | 18 2% |61.5| usy|2n9 (| ba | 20 2% [56.0] 1217 | 8600
56 19 1 61.4 | 1227 | 2870 5b 20 2% |566.0| 1278 | 8666
6a | 28 2% | 62.1| 1818 | 4395 6 | 29 2% (56.5| 1808 | 5555
60 29 0 | 62.1| 1850 | 4563 6b 80 0 |56.5| 1855 | 65708
Ta | 88 2 | 61.9| 2450 | 6415 Ta | 84 2% |[55.9( 2097 | 6714
K Ry | 62.3 | 2530 | 6622 w° 84 2) |56.9| 208 | 6802
8a | 41 8% | 61.8| 2680 | 71347 8a 8 8y |540[ 20068 | 7421
8d 41 8% | 61.7| 275 | 1342 85 84 0¥ |[53.4| 2007 | 7604
9a | 81 2% | 60.8 6701 9 | 30 0 54.5| 1806 | 7076
90 23 2 58 SW 1470 | 4158 95 24 24 |[50.5] 1412 | 5002
10 | 22 8% | 59.6| 1439 | 3569 10a 18 8% |51.5( 1207
106 2 61.4| 1775 | 4300 106 2% 2 02.5( 1500 | 4920
1la | 30 8% | 60.5]| 1977 | 4714 1la 26 8% |[b1.4] 1628 | 5155
115 33 0% | 60.4| 2099 | 5117 115 21 8y (51.3] 1698 | 5275
1 31 8% | 62.1| 24371 6100 120 | 84 2% |54.5 6610
87 0% | 62.1| 2387 | 60GO 12 34 8% |[54.8( 2115 | 6858
13¢ | 87 0% | 62.1 2381|6077 13a 34 0y |55.0 6774
135 31 0% 62.7| 2397 | 6074 135 34 3% |b55.0| 2087 | 6604
Ma | 87 3% | 62.11 2413 | 6150 la | 84 13 |[B4.5| 2054 | 6817
145 8 1% | 6.0 6146 145 84 2y |54.5| 2074 | 6774
150 | 85 13 | 62.6| 2285 | 5300 15¢ | 84 0% |55.0( 2053 | 6826
155 31T 2 62.8 | 2435 | 6134 150 8 0X |55 0| 2095 | 7088
16 | 41 62.1 | 2702 | 7499 16a | 84 8 52.6| 2026 | 7958
160 43 04 62.1| 2717 | 7530 165 84 13 |52.6f 2005 | 7
17¢ | 33 1 62.5 | 2150 ( 5353 17a | 21 11 [55.0) 1247 | 8730
1% 33 34y 62.5 | 2181 | 5455 17 19 38 54.5| 11(8 | 8511
18a Q2 3% 62.3 [ 1472 | 3480 18a 32 38y |55 1973 | 6578
185 ) 2% ) 62.4 | 1338 | 3305 180 32 2 56.01 1980 | GG30
19 33 14 | 62.5 | 2177 | 5362 19 80 2 55.5] 1903 | 5926
20 17 0 ' 60.3| 1080 | 2819 20 17 8'{ |52.5| 1039 | 8256
A 2 1% 61 5| 1574 | 3947 21 26 1ty | 51.0f 1528 | 477
N 2 0 61.5 | 1412 | 3592 24 0y 'I5.0) 1460
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AIANCRES.

EXPERIMENTS AT ROTHAMSTED ON THE GRoWTH OF WHEAT, YEAR

AFTER YEAR, ONX

TasLe XVIIL.—Probuce of the 17TH

THE S8AME LAND,
TaBLe XIX.—Propuce of the 18tm

SEASON, 1859-6). Sekb (Red Rostock)|| SreasoN. 1860-1. Serb (Red R imtock)
sown November 17, 1859; Crop cut|| sown November 5, 1860; Crop cut
September 17 and 19, and carted Octo-|| Augnst 20, and carted August 27,
ber 5, 1860. 6
Probuce PER ACRE, ETC. PRODUCE PER ACRE, ETC.
(Por the Manures sec pp. 202 (For the Manures see pp. 202
and 203.) and 203.)
1 Dressed Corn. RS = 3
é . ® g B3 i - § .
g EE S S ‘:g i z i3
IR 53 388
é g S 2] £ ] EVQ
7 |Bush. Pks. [ Ibs. | Jus, | Ibs. || . [Bush. Pks. |Ibs. | Ibs, | g,
0 14 134 | 53.5| 8% (2201 0 15 1Y% |57.6( 1001 | 2769
1 12 13 | 52.8| 7iT | 2097 1 12 8% |[57.6] 828
2 83 1'{ | 55.5 1861 | 5304 2 84 3 60.5( 2202
8 13 3% | 52.6| 738 | 2197 3 11 1Y |57.4] 786 | 1990
4 4 2 53.0 | 832 [ 2W5R 4 11 84 [58.0f 863|193
5 | 15 2% | 54.0| 903 | U483 56 | 15 1% |59.1| 1047
50 16 0¥ 53.1 935 2505 5b 18 1) [159.0( 1082 | 2692
6 | 21 0% | 537 1210 8303 6a | 21 1'{ |59.5| 1755 | 4328
60 22 384 | 54.2) 13 8719 6b 21 8y |59.4| 1818 | 4501
T | 3 8% | 5483|1612 4615 a 2% [59.0 5764
w 2T 2y | 54.3| 1597 4734 k(] 3¢ 1y (59.0| 2183 | 5738
8a | 30 8 52.8| 1759 5639 &a 0 68,3 6208
8 81 2% ([ 52.8| 1787 | 5600 8> 3t 0% |58.5| 2190 | 5985
9 2% |51.5|1858 6035 (| 9a | 8 8 |56.8| 2162 | 6607
95 19 2y | 48.5| 1155 4285 95 13 38 53.9 3079
10a 15 0% | 49.5 8118 10a 12 55.0| 854 | 2784
100 18 2% | bL.0! 1060 8120 105 15 3% |55.5| 1033 | 8196
1ia 1% [510] 1270 873 11a 28 13 |55.8| 1455 | 4083
115 2R 1% | 51.2 | 1307 4900 115 25 0% [55.8] 1578 | 4228
122 | 28 0X | 53.4| 1648 4878 12¢ | 32 1: 158.1} 2009 | 5201
120 2 2 | 53.5]| 1577 | 4664 125 83 13y |58.7| 2144 | 5481
13a 26 C3f 51.3 | 1575 | 4568 13a 1% 153.9| 2108 | 5486
130 21 0% | 53.8 | 1600 | 4637 135 3B 0 C0.0| 2304 | 5794
14a 1 1% 53.7 | 1563 | 4635 l4a 383 0 |59.1] 215 | 5COB
140 21 0% | 53.3 | 1563 | 4666 145 83 3% |59.3| 2178 | 6476
15¢ | 25 13 | 538 1510 | 4387 15¢ | 84 13 | G0 0| 2188 | 5503
150 8B 0 54.0 | 1614 | 4704 150 4 3 60 2| 2249 | 577
16 | 32 2 52 0| 1856 | 5973 16a 36 1% |58.0/ 2338 | 6761
166 2 8 51.7 | 1839 | 6096 160 31 2 53.6| 2432 | G773
17a | 4 0y | 54.1] 1409 | 4100 17 | 19 1 59.3 | 1229 | 2083
17 W 1Y% | 51.3| 1588 | 4518 1% 18 0% |59.1| 1166 | 2829
1@ 15 1 |[5L5] 920 | 2649 18¢ | 8 13 |59.6| 2050 | 5144
160 16 1! | 54.6| 963 | 2706 180 33 113 |59.5] 2122 | 5446
19 U 0% | 53.0( 1435 | 4178 19 32 2 58.8 | 2107 | 5345
20 12 0y | 51.5| T2R|255 20 13 0% |579
21 15 2 525| 873|213 21 16 1% |[58.2] 1109 | 2749
P23 13 8¢ 1563.8]| 8471214 22 19 2% !53.5' 1306
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EXPERIMENTS AT ROTIAMSTED ON THE GROWTH OF WHEAT, YEAR
AFTER YEAR, ON THE SAME LAND.

TABLE
SEASON, 1561-2. SEED (Red Rostuck)
sown October 25, 1861; Crop cnt
August 29, and car u.d m.ptember 12,
1863.

XX.—Proouce of the 19TH

TasLe XXI.—PRopUCE of the 20TH
SEABON, 1862-3. SELD (Red Rostack)
sown November 17, 1862; Crop cut
ikg‘l-.éust 10, and carted August 18,

i3,

8E STIISTEYL wow-o .

17a

ProDUCE PER ACRE, ETC.
(For the Manures sce pp. 202
and 203.)

Dressed Corn. LS

S . g E S
S )
8 33 £5
IR
S BN & ]
Bush. Pks. | Ibs. | Ihs. | Ibs,
19 3% 58.5 | 1228 | 328
16 2% | 38.0( 1024 | TR
38 1k 61.0 7| 6642
16 0 57.3 | 996 | 2709
16 2% 58.5 [ 1049 | 2711
17T 3% | 59.0| 1119 | 2959
17T 2% | 59.0| 1101 | 2061
T 2 59.5 | 1715 554
23 8¢ | 59.8| 1797 | 4897
3 2% | 69.8| 220 | 6106
85 0% 59.5 | 22655 | 6178
39 3 53.2 | 2477 | 7200
30 0y | 59.0| 2452 | 7087
43 1% | 9.5 8138
26 3% | 56.3| 1641 | 4807
23 0y | 56.5| 1457 | 4050
24+ 3y 57.5 | 1600 | 4443
W% 2% | 58.0| 1706 | 4348
o7 0y |58.0| 1734 | 4607
34 13 | 58.0| 209 | 6743
33 03 | 53.0} 2025 | 543
81 3% | 5%.0| 1958 | 5542
3} 2y 58.0 | 2019 | 6621
30 13 | 58.0| 1836 | 563
32 04 |68.1 6558
80 1% | 58.3| 1872 | 5263
8 2% |88.3| 22 | 567
36 11 | 58.0| 22 | 6752
3 0} | 57.5] 2283 | 6730
27 8% | 5S.1| 1747 [ 4827
21 24 | 58.1| 1685 | 4762
18 1k 58.5 | 1168 | 8161
18 2% | 5683|1195 8335
23 1x | 57.2| 1479 | 4132
12 1x |57.3] 818 | 2335
20 1% 541 1273 | 8465
20 04 |55.01129 ! 3430

PRODUCE PrR ACRE. ETC.

(For the Mauures see pp. 202
and 203.)

g | Dressed Corn. .8y

s |53
& 5 %yl § REg
3 |33 §8
§ §'§ 3 38§

& BN & BT

Bush. Pks. | lbs. [ Ibs, | 1bs
0 2 0% |62.6] 1429 | 3,254
1 20 3 62.81 1334 | 8.079
2 4 0 63.1| 2886 | 7.165
3 17 1 62.7] 1127 2,77
4 20 1 |623]1 2,957
5a | 19 2:¢ |63.0| 1283 ] 2.970
&b 19 38 63.0| 1296 | 8.064
6a 80 13 |62.3] 2522 | 6.286
(1] 3 8 62.81 9584 | 6.250
a 53 1Y% |62.6 31477 | 9.8
(] 54 0 62.5| 8507 | 9.8%
8a 586 2% [62.3 86(8 10.283
8 54 3y |62.3| 8559 |10.048
9 | 55 2 (631 356 | 0858
90 41 1% |62.5 2713 | 6,920

106 | 8 0% m.e! 2587

100 43 214 [€2.8) 9858 | 6.914
e | 45 o |625] 9979 | 1212
16 | 46 2 62.1! 3060 | 7,519
12a bt 23 |G2.1' 8533 | 8976
9 | 63 1 62.2' 8454 | 8.819
13a 63 1 G2.6, 8453 | 9,192
15) 63 1Y 162.5] 8439 | 9,238
g | b4 1 G2.5 8527 | 8.86
14 13 62.5‘ 3450 | 8,749
156 | 48 1 '€2.5' 3114 | 8.2%6
150 443 0 62.9. 8127 | 8.240
16a 56 2% 62‘4l 3710 110.117

165 56 0y Cﬁ‘al 8607 ! 10,
17a | 21 0% ,62.8 1370 | 3.288
10 211X iG‘).B 1389 | 3,202
18a¢ 46 1% 162.6 3006 | 7,889
1 | 46 0% 628 8009 | T8
19 | 46 9% 162.9 3034 | 167

) |

2 179y !62.5 137 | 2609
2 21 25 |625 1796 | 4.9
L2 £ 8 S€2.4 12070 4,599
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The ninth season (1851--2), was unusually cold in June and wet
in August. It will be seen that the wheat, both in quantity and
quality, is the poorest since the commencement of the experi-
ments. The unmanured plot gave less than 14 bushels of dressed
grain per acre; the plot with barn-yard manure, less than 28
bushels, and the best yield in the whole series was not quite 29
bushels per acre, and only weighed 55 1bs. per bushel. On the same
plot, the year before, with precisely the same manure, the yield
‘was nearly 87 bushels per acre, and the weight per bushel, 63} 1bs.
8o much for a favorable and an unfavorable season.

The fenth season (1852-3), was still more unfavorable. The
autumn of 1852 was so wet that it was impossible to work the
land and sow the wheat until the 16th of March 1853.

You will see that the produce on the unmanured plot was less
than 6 bushels per acre. With barn-yard manure, 19 bushels, and
with a heavy dressing of ammonia-salts and minerals, not quite 26
bushels per acre. With a heavy dressing of superphosphate, not
quite 9} bushels per acre, and with a full dressing of mixed
mineral manures and superphosphate, 10 bushels per acre.

The weight per bushel on the unmanured plot was 45 lbs.; with
mixed mineral manures, 484 lbs. ; with ammonia-salts alone, 48}
1bs.; with barn-yard manure, 51 lbs.; and with ammonia-salts and
mixed mineral manures, 52} 1bs.

Farmers are greatly dependent on the season, but the good
farmer, who keeps up the ferulity of hisland stands a better chance
of making money (or of losing less}, than the farmer who depends
on the unaided products of the soil. The one gets 6 bushels per
acre, and 1,413 lbs. of straw of very inferior quahty; the
other gets 20 to 26 bushels per acre, and 5,000 lbs. of straw. And
you must recollect that in an unfavorable season we are pretty
certain to get high prices.

The eleventh season (1853-4,) gives us much more attractive-
looking figures! We have over 21 bushels per acre on the plot:
which has grown eleven crops of wheat in eleven years without
any manure.

With barn-yard manure, over 41 bushels per acre. With am-
monia-salts alone (17a), 45} bushels. With ammonia-salts and
mixed minerals, (163), over 50 bushels per acre, and 6,635 lbs. of
straw. A total produce of nearly 5} tons per acre.

The twejfth season (1854-5), gives us 17 bushels of wheat per acre
on the continuously unmanured plot. Over 84} bushels on the
plot manured with barn-yard manure. And I think, for the first
time since the commencement of the experiments, this plot pro-
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duces the largest yield of any plot in the field. And well it inay,
for it has now bad, in twelve years, 168 tons of barn-yard manure
per acre !

Several of the plots with ammonia-salts and mixed minerals,
are nearly up to it in grain, and ahead of it in straw.

The thirteenth season (18556-6), gives 14} bushels on the unmanur-
ed plot; over 8C} bushels on the plot manured with barn-yard ma-
nure ; and over 40 bushels on 8z, dressed with 600 lbs. ammonia-
galts and mixed mineral manures. It will be noticed that 800 lbs.
ammonia-sal‘s does not give quite as large a yield this year as 600
1bs. I suppose 40 bushcls per acre was all that the season was capa-
ble of producing, and an extra quaatity of ammonia did no good.
400 1bs. of ammonia-salts, on 7a, produced 873 bushels per acre,
and 800 1bs. on 105, only 37% bushels. That extra half bushel
of wheat was produced at considerable cost.

The fourteenth season (1856-7), gives 20 bushels per acre on the
unmanured plot, and 41 bushels on the plot with barn-yard
manure. Mixed mineral manures alone on 6a gives nearly 28
bushels per acre. Mixed mineral manures and 200 lbs. ammonia-
salts, on Ga, give 86} bushels. In other words the ammonia gives
us over 12 extra bushels of wheat, and 1,140 lbs. of straw.
Mineral manures and 400 1b3. ammonia-salls, on 73, give 46}
busheis per acre. Mineral manures and 600 1bs. ammonia-salts, on
8, give ncarly 49 bushels per acre. Mineral manures and 800 Ibs.
of ammonia-salts, on 165, give 50 buslels per acre, and 4,703 lbs,
of straw. .

“This exceedingly heavy manuring,” said the Deacon, ‘‘ does
Bot pay. For instance,

“ % 1bs. ammonisa-salts give an increase of 124 bushels per acre.

Y « @ 43 26 3 3

m «“ ‘e 3 “® m [ “

The Deacon is right, and Mr. Lawes and Dr. Gilbert call especial
a‘tention to this point. The 200 lbs. of ammonia-salts contain
about 50 1bs. of ammonia, and the 400 1bs., 100 lbs. of ammonia.
And as I have said, 100 Ibs. of ammonia per acrc is an unusually
heavy dressing. It is as much ammonia as is contained in 1,000
Ibs. of average Peruvian guano. We will recur to this subject.

The fifteenth scason (1857-8,) g1ves a yicld of 18 bushels of wheat
per acre on the continuotsly unmanured plot, and nearly 89
bushcls on the plot continuously manured with 14 tons of barn-
yard manure. Mixed mineral manures on 5z and 55, give a mean
yield of less than 19 bushels per acre,
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Mixed “mixzeral manures and 100 lbs. ammonia-salts, on plots 21
and 22, give 23} bushels per acre. In other words:

25 1bs. ammonia (100 lbs. ammonia-salts), gives an increase of 41 bush, -
50 [ [ m “ “ [13 Y3 ““ 3 “ 10 “

lm “ [ 400 " (13 [ ? “" “ 3 3 20 (3

150 &« 3 (&x) “ “«© [ ’ 3 13 [ [ 23 “°

o) “ “ (300 « “ “ ;’ o« «“ « 93 «

It takes,” said the Deacon, “about 5 1bs. of ammonia to pro-
duce a bushel of wheat. And according to this, 500 1bs. of Peru-
vian guano, guarantced to contain 10 per cent of ammonia, would
give an increase of 10 bushcis of wheat.”

“This is a very imteresting matter,” said I, ‘‘but we will not
discuss it at prescnt. Let us continue the examination of the sub-
Ject. 1do not propose to make many remarks on the tables. You
must study them for yourself. I have spent hours and days and
weeks making and pondering over these tables, The morc you
study them the more interesting and instructive they become.”

The sizteenth season (1858-9), gives us a little over 18} bushels
on the unmanured plot. On the plot manured with 14 tons farm-
yard manure, 36} bushels; and this is the highest yield this scason
in the wheat-field. Mixed mineral manures alone, (mean of plo¢
5a and 5b), give 20% bushels.

25 1bs. ammonia (100 lbs. ammonia-salts), and mixed minerals,
give 25} bushels, or an increase over minerals alone of 43 bushels. ~

50 Ibs. ammonia, an increase of 94 bushels.
lw g 3 “ “ “ 14 46
150 13 " “ [y “ 14 (13
W) ‘“" “ 113 [ “© 14* “

The season was an unfavorable one for excessive manuring. It
was too wet and the crops of wheat when highly manured were
much laid. The quality of the grain was inferior, as will be seen -
from the light weight per bushel.

The seventeenth season (1859--60,) gives less than 13 bushels per
acre on the unmanured plot; and 82} bushels on tke plot ma-
nured with 14 tons farm-yard manure. This season (1860), was a
miserable ycar for wheat in England. It was both cold and wet.
Mixed mineral manures, on plots 52 and 5b, gave nearly 16 bushels
peracre. 23 lbs. ammonia, in addition to the above, gave less
than 15 bushels. In other words it gave no sncrease at all.

50 1bs. ammonia, gave an increase of 6 bushels.
1“) “ “" [ [ “ [ 11’ “
159 « [} [{3 « [ «“ l5l [
W) “ “ «“ «“ «“ « 16’ [{3

It was a poor year for the wheat-grower, and that, whether he

manured excessively, liberally, moderately, or not at all.
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“] do not quite see that,” said the Deacon, “ the farm-yard ma-
nure gave an increase of nearly 20 bushels per acre. And the quality
of the grain must have been much better, as it weighed 3% 1bs.
per bushel more than the plot unmanured. If the wheat doubled
in price, as it ought to do in such a poor year, I do not see but that
the good farmer who had in previous years made his land rich,
would come out ahead.”

“Good for the Deacon,” said I. “‘Is Saul also among the
prophets 2’” If the Deacon continues to study these experiments
much longer, we shall have him advocating chemical inanures and
high farming!

The eighteenth season (1860--1,) gave less than 11} bushels per
acre on the unmanured plot; and nearly 85 bushels on the ma-
nured plot.

The mixed mineral manures, gave nearly............ 151 bushels.
. ‘“ “ and 251bs.ammonia .. 134 ¢
“ “ [y (g 50 “ “« 27’ 13
“« “ “ 13 ]m 143 " 85 3
13 13 “© ‘“ 150 “ “ 35 [
“ {3 .“ [ 200 13 “ 37 [

The nineteenth season (1861-2,) gave 16 bushels per acre on the
unmanured plot, and over 38} bushels on the plot manured with
farm-yard manure,

Mixed mineral manures, gave nearly............ 18 bushels per acre.
v “ “ and 25 lbs. ammonia..20} ¢
[ [ " “« 43 “ :i. 13 [
' “ 113 [ 100 (3 [ 36 43 "
[ 13 [ [ 150 3 [ 83% .t “
[ [ “ [ m {3 “ 36* e [

The twentieth season (1862-3), gave 17} bushels on the unma”
nured plot, and 44 bushels per acre on the manured plot.

M‘xed mineral manares alone gave............ 192 bushels per acre.
¢ ¢ ¢ and 25 Ibs. ammonia..2 # “ “
¢ [13 [ [ “ “ 3{:’ 3 [
’ 13 [ & 100 [ [ 5’:* € [
% “" [ 150 “ " _I’J!‘; 13 (13
3 '3 [ " m “ 13 m “° [

When we consider that this is the twentieth wheat-crop in suc-
cession on the same land, these figures are certainly remarkable.

* They areso,” said the Deacon, “ and what to me is the most sur-
prising thing about the whole matter is, that the plot which has had
no manure of any kind for 25 years, and has grown 20 wheat-crops
in 20 successive years, should still produce & crop of wheat of 173
bushels per acre. Many of our farmers do not average 10 bushels
per acre. Mr. Lawes must either have very good land, or else the
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climate of England is better adapted for wheat-growing than West-
era New York.”

*1 do not think,” said I, “that Mr. Lawes’ land is any better
than yours or mine; and I do not think the climate of England is
any more favorable for growing wheat without manure tunan our
climate. If there is any difference it is in our favor.”

“ Why, then,” asked the Doctor, “do we not grow as much
wheat per acre as Mr. Lawes gets from his continuously unmanured
piot?”

This is a question not difficult to answer.

1st. We grow too many weeds. Mr. Lawes plowed the land twice
every year; and the crop was hoed once or twice in the spring to
kill the weeds.

2J. We do not half work our heavy land. We do not plow it
enough—do not cultivate, harrow, and roll enough. I have put
wheat in on my own farm, and have secn othcrs do the same thing,
when the drill on the clay-spots could not deposit the seed an inch
dcep.  There is “plant-food” ecough in these * clay-spots” to
give 17 bushels of wheat per acre—or perhaps 40 bushels—but we
shall not get ten bushels. The wheat will not come up until
late in the autuma—the plants will be weak and thin on the
groand; and if they cscape the winter they will not get a fair hoid
of the ground until April or May. You know the result. The
straw is full of sap, and is almost sure to rust; the grain shrinks
up, and we harvest the crop, not because it is worth the labor, but
because we cannot cut the wheat with a meachine on the better
parts of the field without cutting these poor spots also. An acre

.or two of poor epots pull down the average yicld of the ficld
below the averare of Mr. Lawes’ well-werked but unmanured land.
8d. Much of our wheat is seriously irjured by stagnant water ¢n
the 801, and standing water on the surface. I think we may safely
s1y that one-third the wheat-crop of this county (Monroe Co., N.
Y.), is Inst for want of better tillage and hetter draining—and yet
we think we have as good wheat-land and are as good farmers as
can be found in this country or any other!

Unless we drain land, where drainage is needed, and unless we
work land thoroughly that needs working, and unless we kill the
weeds or check their excessive growth, it is poor economy to sow
expensive manures on our wheat-crops.

But I do not think there is much danger of our falling into this
error. The farmers who try artificial manures are the men who
usually take the greatest pains to make the best and most manure
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from the animals kept on the farm. They know what manares cost
and what they are worth. As a rale, too, such men are good farm-
ers, and endeavor to work their land thoroughly and keep it clean.
‘When this is the casc, there can be little doubt that we can often
use artificial manures to great advantage.

“You say,” said the Deacon, who had been looking over the
tables while I was taiking, “that mixed mineral manures
and 50 lbs. of ammonia give 39% bushcls per acre. Now these
mixed mineral manures contain potash, soda, magnesia, and super-
phosphate. And I see where superphosphate was used without any
potash, soda, and marnesia, but with the same amount of ammonia,
the yield is nearly 46 bushels per acre. This does not say much in
favor of potash, soda, and magnesia, as manures, for wheat. Again,
I see, on plot 109, 50 lbs. of ammonia, alone, gives over 43} bushels
per acre. On plot 115, 50 1bs. ammonia and superphosphate, give
46} bushels. Like your father, I am inclined to ask, ¢ Where can I
get this ammonia ?’”

CHAPTER XXVIII.
LIME AS A MANURE.

These careful, systematic, and long-continued experiments of
Lawes and Gilbert seem to prove that if you have a piece of
land well prepared for wheat, which will produce, without manure,
say 15 bushels per acre, there is no way of making that land pro-
duce 30 bushels of wheat per acre, without directly or indirectly
furnishing the soil with a liberal supply of available nitrogen or
ammonia.

“What do you mean by directly or indirectly ?” asked the
Deacon.

“What I had in my mind,” said I, *“ was the fact that I have
seen a good dressing of lime double the yield of wheat. In such
a casc Isuppose the lime decomposes the organic matter in the
soil, or in some other way sets free the nitregen or ammonia
already in the soil ; or the lime forms compounds in the soil which
attract ammonia from the atmosphere. Be this as it may, the
faets brought out by Mr. Lawes’ expcriments warrant us in con-
cludiog that the increased growth of wheat was connected in some
way with an increased supply of available nitrogen or ammonia.
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My father used great quantities of lime as manure. He drew
it a distance of 13 miles, and usually applied it on land intended
for wheat, spreading it broad-cast, after the land had received its
last plowing, and harrowing it in, a few days or weeks before sow-
ing the wheat. He rarely applied less than 100 bushels of stone-
lime to the acre—generally 150 bushels. He used to say that a
small dose of lime did little or no good. He wanted to use enough
to change the general character of the land—to make the light land
firmer and the heavy land lighter.

While I was with Mr. Lawes and Dr. Gilbert at Rothamsted, I
went home on a visit. My father had a four-horse team drawing
lime every day, and putting it in large heaps in the ficld to slake,
beforz spreading it on the land for wheat.

“I do not believe it pays you to draw so much lime,” said I, with
the confidence which a young man who has learned a little of agri-
cultural chemistry, is apt to feel in his newly acquired knowledge.

. “Perhaps not,” said my father, “ but we have got to do some-
thinz for the land, or the crops will be poor, aad poor crops do not
pay these times. What woull you use instead of lime ? "—*‘ Lime
is not a manure, strictly speaking,” sail I; “a bushel to the acre
would furnish all the lime the crops require, cven if there was not
an abundant supply already in the soil. If you mix lime with
guano, it scts free the ammonia ; and whea you mix lime with the
soil it probably decomposes some compounds containing ammonia
or the elements of ammonia, and thus furnishes a supply of ammo-
nia for the plants. I think it would be cheaper to buy ammonia
in the shape of Peruvian guano.”

After dinner, my father asked me to take a walk over the farm.
We came to a field of barley. Standing at one end of the field,
about the middle, he asked me if I could see any difference in the
crop. ‘“Ob, yes,” I replied, “the barley on the right-hand is far
better than on the left hand. The straw is stiffer and brighter, and
the heads larger and heavier. I should think the right half of the
field will be ten bushels per acre better than the other.”

*“8o I think,” he said, ‘‘and now can you tell me why?"—
“Probably you manured one half the field for turnips, and not the
other half.”—* No.”—* You may have drawn off the turnips from
half the field, and fed them off by sheep on the other half.”—* No,
both sides were treated precisely alike.”—1I gave it up —** Well,”
said he, “ this half the field on the rizht-hand was limed, thirty
years ago, and that is the only reason I know for the difference.
And now you neced not tell me that lime does not pay.”

Ican well understand how this might.happen. The system of
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rotation adopted was, 1st clover, 2d wheat, 8d turnips, 4th barley,
seeded with clover.

Now, you put on, say 150 bushels of lime for wheat. After the
wheat the land is manured and sown with turnips. The turnips
are eaten off on the land by sheep ; and it is reasonable to suppose
that on the half of the ficld dressed with lime there would be a
much heavier crop of turnips. These turnips being eaten off by
the sheep would furnish more manure for this half than the other
half. Then again, when the land was in grass or clover, tue
limed half would afford more and sweeter grass and clover than
the other half, and the sheep would remain on it longer. They
would eat it close into the ground, going only on to the other half
when they could not get enough to eat on the limed half. More
of their droppings would be left on the limed half of the field.
The lime, too, would continue to act for several years; but even
after all direct benefit from the lime had ceased, it is easy to un-
derstand why the crops might be better for a long period of time.

‘Do you think lime would do any good,” asked the Deacon, “ on
our limestone land ?"—I certainly do. 8o far as I have seen, it
does just as much good here in Western New York, as it did on
my father’s farm. I should use it very freely if we could get it
cheap enough—but we are charged from 25 to 30 cts. a bushel for
it, and I do not think at these rates it will pay to use it. Even gold
may be bought to dear.

“You should burn your own lime,” said the Deacon, “ you have
plenty of limestone on the farm, and could use up your down
wood.”—I believe it would pay me to do 8o, but one man cannot
do everything. I think if farmers would use more lime for manure
we should get it cheaper. The demand would increase with com-
petition, and we should soon get it at its real value. At 10 to 15
cents & bushel, I feel sure that we could use lime as a manure with
very great benefit,

“I was much interested some years ago,” said the Doctor, “in
the results of Prof. Way's investigations in regard to the absorp-
tive powers of soils.”

His experiments, since repeated and confirmed by other chem-
ists, formed a new epoch in agricultural chemistry. They afforded
some new suggestions in regard to how lime may benefit land.

Prof. Way found that ordinary soils possessed the power of sep-
arating, from solution in water, the different earthy and alkaline
substances presented to them in manure; thus, when solutions of
salts of ammonia, of patash, magnesia, etc., were made to filter

10
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slowly throagh a hed of dry soil, five or six inches deep, arranged
in a tflower-pat, or other suitable vessel, it was observed that the
liquid which ran tiirough, no loagér contained any of the ammonia
or other salt employed. The soil had, in some form or other, re-
tained the alkaline substance, while the water in which it was pre-
viously dissolved passed thraugh.

Further, this power of the soil was found not to extend to the
whole salt of ammonia or potash, but only to the alkali itself. If,
for instance, sulphate of ammonia were the compound used in the
experiments, the ammonia would be removed from solution, but
the filtered liquid would contain sulphuric acid in abundance—
not in the free or uncombined form, but united to lime; instead of
sulphate of ammonia we should find sulphate of lime in the solu-
tion; and this result was obtained, whatever the acid of the salt
experimented upon might be.

It was found, moreover, that the process of filtration was by no
means necessary ; by the merc mixing of an akaline solution with
a propcr quantity of soil, as by shaking them together in a bottle,
and allowing the soil to subeide, the same rcsult was obtained.
The action, therefore, was in no way referakle to any physical
law brought into operation by the process of filtration.

It was also found that the combination between the soil and
the alizaline substance was rapid, if not instantaneous, partaking
of the nature of the ordinary union between an acid and an alkali.

In the course of these cxperiments, several different soils were
operated upon, and it was found that all soils capable of profitable
cultivation possessed this property in a greater or less degeee.

Pure sand, it was found, dil not possess this property. The
organic matter of the soil, it was proved, had nothing to do with
it. The addition of carbonatc of lime to a soil did nct increase its
absorptive power, and indecd it was found that a soil in which car-
bonate of lime did not exist, posscssed in a high degree the power
of removing ammonia or potash from solution.

To what, then, is the power of soils to arrest ammonia, potash,
magnesia, phosphoric acid, ctc., owing? The above experiments
lead to the conclusion that it is due to the clzy which they contain.
In the language of Prof. Way, however,

“Tt still remained to be considercd, whether the whole clay
took any active part in these changes, or whether there existed in
clay some chemical compound in small quantity to which the
action was due. This question was to be decided by the extent to
which clay was able to unite with ammonia, or other alkaline
baces; and it soon became evident that the idea of the clay as a
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whole, neing the cause of the absorptive property, was inconsis-
tent with all the ascertained laws of chemical combination.”

* After a series of experiments, Prof. Way came to the conclusion
that there is in clays a peculiar class of double silicates to which
the absarptive properties of seil are due. He found that the double
silicate of alumina and lime, or soda, whether found nawurally in
soils or produced artificially, would be decomposed when a salt of
ammonia, or potash, etc., was mixed with it, the ammonia, or pot-
ash, taking the place of the hime or sola.

Prof. Way’s discovery, then, is not that soils have “absorptive
properties "—that has been long known—but that they absorb am-
moaia, potash, phosphoric acid, etc., by virtue of the double sili-
cate of alumina and soda, or lime, etc., which they contain.

Soils are also found to have thc power of absorbing ammonia,
or rather carbonate of ammonia, from the air.

It has long heen known,” says Prof. Way,  that soils acquire
fertility by exposure to the influence of the atmosphere—hence one
of the uses of fallows. * * I find that clay isso greedy of ammonia,
that if air, charged with carbonate of ammonia, so as to be highly
pungent, is passed through a tube filled with small fragments of
dry clay, every particle of ths g8 i3 arrested.”

This power of the soil to absorb ammonia, is also dae to the
double silicates. But there is this remarkable difference, that while
either the lime, soda, or potash silicato is capable of removing the
ammonia from solution, the lime silicate alone kas ths power of ab-
8oroing it from the air.

This is an important fact. Limo may act beneficially on many
or most soils by convertinz the soda silicate into a lime silicate, or,
in other words, converting a salt that wiil not ahsorb carbonate of
ammonia from the air, into a salt that has this important property.

There is no manure that has been so cxtensively uszd, and with
such general success as lime, and yet, * who among us,” remarks
Prof. Way, “can say that he perfectly understands the mode in
which lime acts ?” We are told that lime sweetens the soil, by neu-
‘ralizing any acid charactor that it may possess; that it assists th2
dzcomposition of izert organic matters, and therefore increases the
supply of vegetable food to plants: taat it decomposes the remains
of ancient rocks containing potash, soda, mazaesia, ete., occurring
in most soils, and that at the same time it liberates silica from these
rocks; and lastly, that lime is one of the substances found uni-
tormly ana in considerable quantity in the ashes of plants, that
therefore its application may be baneficial simply as furnishing a
material indispensable to the substance of a plant.
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- These explanations are no doubt good as far as they go, but
- experience furnishes many facts which cannot bz explained by any
one, or all, of these suppositions. Lime, we all know, does much®
good on soils abounding in organi: matter, and so it frequently
does on soils almost destitute of it. It may liberate potash, soda,
silica, etc., from clay soils, but the application of notash, soda, and
silica has little beneficial effect on the soil, and therefore we can-
not account for the action of lime on the supposition that it ren-
ders the potash, soda, etc., of the soil available to plants. Further-
more, lime effects great good on soils abounding in salts of lime,
and therefore it cannot be that it operates as a source of lime for
the structure of the plant.

None of the existing theories, therefore, satisfactorily account
for the action of lime. Prof. Way’s views are most consistent with
the facts of practical experience; but theyare confessedly hypo-
thotical ; and his more recent investigations do not confirm the
idea that lime acts beneficially by converting the soda silicate into
the lime silicate.

Thus, six soils were treated with lime water until they had ab-
sorbed from oneand a half to two per cent of their weight of lime.
This, supposing the soil to be six inches deep, would be at the rate
of about 300 bushels of lime per acre. The amount of ammonia in
the soil was determined before liming, after liming, and then after
being exposed to tbe fumes of carbonate ammonia until it had ab-
sorbed as much as it would. The following table exhibits the results:

No. 1.|No. 2. No. 8.'No. 4. No. b. No. 6.

Ammonia in 1,000 grains of natural l |
1T P 0.293(0.181;0.035 (0,109 0.127/0.083

soil
Ammonia in 1,00) grains of soil after
Hming.......c..cvvviinniiinniine oues 0.169 [ 0.102 | 0.040 | 0.050 | .....|0.051

Ammonla in 1.000 grains of soil after
liming and exposure to the vapor of|
AMMONIA.iir.iirieinaeens  ceveennons 2.2262.066 1 3.297 |1,076 ' 3.265 1.827

Ammonia in 1,00 grainz of soil after | ' [
cxposure to ammonia without liming.; 1.%06 | 2.557 | 8.286 ,1.097 | 2.615 . 2.038

No. 1. Sarface soil of London clay.

No. 2. Same soil from 1§ to 2 feet below the surface.
No. 8. Same soil £} feet below the surface.
No. 4. Loam of tertiary drift 4 feet below the surface.

No. 5. Gau't clay—surface soil.
No. 6. Gault clay 4 fcet bolow the surface.

It is evident that lime neither assisted nor interiered with the
absorption of ammonia, and hence the beneficial effect of liming
o2 such soils nrust be accounted for on some other supposition.
This negative result, however, does not disprove the truth of Prof.
Way's hypothesis, for it may be that the silicate salt in the natural
soils was that of lime and not that of soda. . Indeed, the extent to
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which the natural soils absorbzd ammonia—equal, in No. 3, to
about 7,000 lbs. of ammonia per acre, equivalent to the quantity
contained in 700 tons of barn-yard manure—shows this to have
been the case.

The lime liberated one-half the ammonia contained tn the soil.

“This resu t,” says Prof. Way, “is so nearly the same in all
cases, that we are justified in believing it to be due to some special
cause, and probably it arises from the existence of some compound
silicates contiining ammonia, of which lime under the circum-
stances can replace one-half—forming, for instance, a double sili-
cate of alumina, with half lime and balf ammonia—such com-
pounds are not unusual or new to the chemist.”

This loss of ammonia from a heavy dressing of lime is very
great. A soil five inches deep, weighs, in round numbers, 500 tons,
or 1,000,000 Ibs. The soil, No. 1, contained .0298 per cent of am-
monia, or in an acre, five inches deep, 293 lbs. After liming, it
contained .0169 per cent, or in an acre, five inches deep, 169 lbs.
The loss by liming is 124 lbs. of ammonia per acre. This is equal
to the quantity contained in 1200 lbs. of good Peruvian guano, or
12} tons of barn-yard manure.

In commenting on this great loss of ammonis from liming,
Prof. Way observes: ’

“Is it not possible, that for the profitable agricultural use, the
ammonia of the soil is too tightly locked up in it? Can we sup-
pose that the very powers of thc soil to unite with and preserve
the clements of manure are, however excellent a provision of
nature, yet in some degree opposed to the growth of the abnormal
crops which it is the business of the farmer to cultivatc ? There
is no absolute reason why such should not be tha case. A provision
of naturc must relate to natural circumstances ; for instance, com
pouads of ammonia may be found ia the soil, capable of giving out
to the agencies of water and air quite enough of ammonia for the
growth of ordinary plants and the preservation of their specics;
but this supply may be totally inadequate to the necessities of man.
* #* % Now it is not impossible that the laws which preserve the
supply of vegetable nutrition in the soil, are too stringent for the
requircments of an unusual and excessive vegetation, such as the
cultivator must promote,

“In the case of ammonia locked up in the soil, lime may be the
remedy at the command of tie farmer—his means of rendering
immediately available stores of wealth, waich can otherwise only
slowly be brought into usc.

“In this view, limc would wecll deserve thc somewhat vague
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name that has been given it, namely, that of a ‘stimulant’; for ita
application would be in some sort an application of ammonia,
while its excessive application, by driving off ammonia, would
lead to all the disastrous effects which are so justly attributed to it.

“I do not wish to push this assumption too far.” says Prof.
‘Way, in conclusion, *“ but if there be any truth in it, it points out
the importance of employi g lime in small quantities at short in-
tervals, rather than in large doses once in many years.”

“The Squire, last year,” said the Deacon, *drew several hundred
bushels of refuse lime from the kila, and mixed it with his ma-
nure. It made a powerful smell, and not an agreeable one, to the
passers by. He put the mixture on a twenty-acre field of wheat,
and he said he was going to beat you.”

“Yes,” said I, “so I understood—but he did not do it. If he
had applied the lime and the manure separat:ly, he woald have
atood a better chance; still, there are two sides to the question.
I should not think of mixing lime with good, rich farm-yard ma-
nure; but with long, coarse, strawy manure, there would be less
injury, and possibly some advantage.”

“The Squire,” said the Deacon, “ got one advantage. He bad
not much trouble in drawing the manure about the land. There
was not much of it left.” )

Lime does not always decompose organic matter. In certain
conditions, it will preservs vegetable substances. We do not want
to mix lime with manure in order to preserve it; and if our object
is to increase fermentation, we must be careful to mix sufficient soil
with the manure to keep it moist enough to retain the liberated
ammonia.

Many farmers who use lime for the first time on wheat, are apt
to feel a little discouraged in the spring. I have frequently ssen
limed wheat in the spring look worse than where no lime was
used. But wait a little, and you will see a change for the better,
and at harvest, the lime will generally give a good account of itself.

There is one thing about lime which, if generally true, is an im-
portant matter to our wheat-growers. Lime is believed to hasten
the maturity of the crop. “It is true of nearly all our cultivated
crops,” says the late Professor Johnston, “ but cspecially of those
of wheat, that their full growth is attained more speedily when
the land is limed, and that they are ready for the harvest from
ten to fourteen days earlier. This is the case even with buck-
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wheat, which- becomes sooner ripe, though it yields no larger a
return when lime is applied to the land on which it is grown.”

In districts where the midge affects the wheat, it is exceedingly
important to get a variety of wheat that ripens early; and if lime
will favor early maturity, without checking the growth, it will be
of great value.

A correspondent in Delaware writes: “I have used lime &s a
manure in various ways. For low land, the best way is, to sow it
broadcast while the vegetation is in a green state, at the rate of 40
or 50 bushels to the acre; but if I can not use it before the frost
kills the vegetation, I wait until the land is plowed in the spring,
when I spread it on the plowed ground in about the same quantity
a8 before. Last year, I tried it both ways, and the result was, my
crop was increased at least fourfold in each instance, but that
used on the vegetation was best. The soil is a low, black sand.”

A farmer writes from New Jersey, that he has used over
6,000 bushels of lime on his farm, and also considerable guano and
phosphates, but considers that the lime has paid the best. His
farm has more than doubled in real value, and he attributes this
principally to the use of lime.

“ We lime,” he says, * whenever it is convenient, but prefer to
put it on at least one year before plowing the land. We spread
from 25 to 40 bushels of lime on the sod in the fall; plant with
corn the following summer; next spring, sow with oats and
clover; and the next summer, plow under the clover, and sow
with wheat and timothy. We have a variety of soils, from &
sandy loam to a stiff clay, and are certain that lime will pay on
all or any of them. Some of the best farmers in our County com-
menced liming when the lime cost 25 cts. a bushel, and their farms
are shead yet, more in value, I judge, than the lime cost. The
‘man who first commences using lime, will get so far ahead, while
his neighbors are looking on, that they will never catch up.”

Another correspondent in Hunterdon Co., N. J., writes: “Ex-
perience has taught me that the best and most profitable mode of
applying lime is on grass land. If the grassseed is sown in the
fall with the wheat or rye, which is the common pructice with us
in New Jersey, as soon as the harvest comes off thc next year, we
apply the lime with the least delay, and while fresh slacked and in
a dry and mealy state. It can be spread more evenly on the
ground, and is in a state to be more readily taken up by the fine
roots of the plants, than if allowed to get wet and clammy. Itis
found most beneficial to keep it as near the surface of the ground
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as practicable, as the specific gravity or weight of this mineral
manure is so great, that we soon find it too deep in the ground for
the fibrous roots of plants to derive the greatest possible benefit
from its use. With this method of application are connected sev-
eral advantages. The lime can be hauled in the fall, after the
busy season is over, and when spread on the sod in this way, comes
in more immediate contact with the grass and grass-roots than
wken the land is first plowed. In ficlds that have been limed in
part in this manner, and then plowed, and lime applied to the
remainder at the time of planting with corn, I always observe a
great ditference in the corn-crop; and in plowing up the stubble
the next season, the part limed on the sod is much mellower than
that limed after the sod was broken, presenting a rich vegetable
mould not observed in the other part of the field.”

A farmer in Chester Co., Pa., also prefers to apply lime to newly-
seeded grass or clover. He puts on 100 bushels of slaked lime per
acre, either in the fall or in the spring, as most convenient. He
limes one field every year, and as the farm is laid off into eleven
fields, all the land receives a dressing of lime once in eleven years.

In some sections of the country, where lime has been used for
many years, it is possible that part of the money might better be
used in the purchase of guano, phosphates, fish-manure, etc. ; while
in this section, where we seldom use lime, we might find it great-
ly to our interest to give our land an occasional dressing of lime.

The value of quick-lime as a manure is not merely in supplying
an actual constituent of the plant. If it was, a few pounds per
acre would be sufficient. Its value consists in changing the chem-
ical and physical character of the soil—in developing the latent
mineral plant-food, and in decomposing and rendering available
organic matter, and in forming compounds which attract ammonia
from the atmosphere. It may be that we can purchase this am-
monia and other plant-food cheaper than we can get it by using
lime. It dependsa good deal on the nature and composition of
the soil. At present, this question can not be definitely settled,
except by actual trial on the farm. In England, where lime was
formerly used in large quantities, the tendency for some time has
been towards a more liberal and direct use of ammonia and phos-
phates in manures, rather than to develop them out of the soil by
the use of lime. A judicious combination of the two systems will
probably be found the most profitable.

Making composts with old sods, lime, and barn-yard manure, is
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8 time-honored practice in Europe. I have seen excellent results
from the application of such a compost on meadow-land. The
usual plan is, to select an old hedge-row or headland, which has
lain waste for many years. Plow it up, and cart the soil, sods,
etc., into a long, narrow heap. Mix lime with it, and let it lie six
months or'a year. Then turn it, and as soon as it is fine and mel-
low, draw it on to the land. I have assisted at making many a
heap of this kind, but do not recollect the proportion of lime used;
in fact, I question if we had any definite rule. If we wanted to
use lime on the land, we put more in the heap; if not, less. The
manure was usually put in when the heap was turned.

Dr. Veelcker analyzed the dry earth used in the closets at the
prison in Wakefield, England. He found that:

Nitro- Phosphor-
. dc Acid.

10 tons of dry earth before using contained........... 621bs. 86 1Ibs,
10 tons of dry carth after being used once contained... 74 * 50 ¢
10 tons of dry earth after being used twice contained.. 84 *¢ 88 ¢«
10 tons of dry earth after being used thrice contained.102 ¢ 1023 ¢

After looking at the above figures, the Deacon remarked : ¢‘ You
say 10 tons of dry earth before being used in the closzt contained
62 1bs. of nitrogen. How much nitrogen docs 10 tons of barn-
yard manure contain?” :

‘“That depends a zood deal on what food the animals eat. Ten tons
of average fresh manure would contain about 80 lbs. of nitrogen.” .

“ Great are the mysteries of chemistiy!” exclaimed the Deacon.

" ¢Ten tons of dry earth contain almost as much nitrogen as 10
tons of barn-yard manure, and yet you think that nitrogen is the
most valuable thing in manure. What shall we be told next ?”

*“ You will be told, Deacon, that the nitrogen in the soil is in
such a form that the plants can take up only a small portion of it.
But if you will plow such land in the fall, and expose it to the
disintegrating effects of the frost, and plow it again in the spring,
and let the sun and air act upon it, more or less of the organic
matter in the soil will be decomposed, and the nitrogen rendered
soluble. And then if you sow this land to wheat after a good
summer-fallow, you will stand a chance of having a great crop.”

This dry earth which Dr. Veelcker analyzed appeared, he says,
‘‘ to be ordinary garden soil, containing a considerable portion of
clay.” After it had been passed once through the closet, one ton
of it was spread on an acre of grass-land, which produced 2 tons
8 cwt. of hay. In a second experiment, one ton, once passed
through the closet, produced 2 tons 7 cwt. of hay per acre. We
are not told how much hay the land produced without any dress-
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ing at all. Still we may infer that this top-dressing did considera:
blegood. Of one thing, however, there can be no doubt. This one
ton of earth manure containcd only 1} 1b. more nitrogen and 13 1b.
more phosphoric acid than a ton of the dry earth itself. Why
tien did it prove so valuablz as a top-dressing for grass? I will
not say that it was due solely to the decomposition of the nitro-
genous matter and other plant-food in the earth, caused by the
working over and silting and exposure to the air, and to the action
of the night-soil. 8till it would seem that, 8o far as the bencficial
effect was due to the supply of plant-food, we must attribute it to
the earth itself ratlier than ¢o the small amount of night-soil
which it contained.

It is a very common thing in England, as I have said before, for
farmers to make a compost of the sods and earth from an old
hedge-row, ditch, or fence, and mix with it some lime or barn-
yard manure. Then, after turning it once or twice, and allow-
ing it to remain in the heap for a few wmonths, to spread it on
meadow-land. I have secn great benefit apparently derived from
such a top-dressing. The young grass in the spring assumed a
rich, dark green color. I have observed the same eff:ct where
ccal-ashes were spread on grass-land; and I have thought that
the apparent benefit was duc largely to the material acting as a
kind of mulch, rather than to ‘ts supplying plant-food to the grass.

I doubt very much whether we can afford to make such a com- .
post of earth with lime, ashcs, or manure in this country. But I
feel sure that those of us having rich clay land containing, in an
inert form, as much nitrogen and phosphoric acil as Dr. Veelcker
found in the soil to b2 used in the earth-closct at Wakefield, can
well afford to stir it freely, and expose it to the disintegrating and
decomposing action of the atmosphere.

An acre of dry soil six inches deep weighs about 1,090 tons; and
consequently an acre of such soil as we are talking about would
contain 6,200 Ibs. of nitrogen, and 8.600 1bs. of phosphoric acid. Iun
other words, it contains tn the depth of only six inches as much
nitrogen as would be furnished hy 775 tons of commcn barn-yard
manure, and as much phosphoric acid as 900 tons of manure.
‘With such facts asthese before us, am I to blame for urging farmers
to cultivate their land more thoroughly? T do not know that my
land or the Deacon’s is as rich as this English scil ; but,at any rate,
1 sce no reason why such should not be the case.
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CHAPTER XXIX.
MANURES FOR BARLEY.

Messrs. Lawes and Gilbert have published the results of experi-
ments with different manures on barley grown annually on the
same land for twenty years in succession. The experiments com-
menced in 1852,

The soil is of the same general character as that in the field on
the same farm where wheat was grown annually for so many
years, and of which we have given such a full account. It is what
we should call a calcarecus clay loam. On my farm, we have
what the men used to call “clay spots.” These spots vary in size
from two acres down to the tenth of an acre. They rarely pro-
duced even a fair crop of corn or potatoes, and the barley was sel-
dom worth harvesting. Since I have drained the land and taken
special pains to bestow extra care in plowing and working these
hard and intractable portions of the fields, the ‘‘ clay spots” have
disappeared, and are now nothing more than good, rather stiff, clay
loam, admirably adapted for wheat, barley, and oats, and capable
of producing good crops of corn, potatoes, and mangel-wurzels,

The land on which Mr. Lawes’ wheat and barley experiments
were made is not dissimilar in general character from these ‘ clay
spots.” If the land was only half-worked, we should call it clay;
but being thoroughly cultivated, it is a good clay loam. Mr.
Lawes describes it as “a somewhat heavy loam, with a subsoil of
raw, yellowish red clay, but resting in its turn upon chalk, which
provides good natural drainage.”

The part of the ficld devoted to the experiments was divided
into 24 plots, about the fifth of an acre each.

Two plots were left without manure of any kind.

One plot was manured every year with 14 tons per acre of farm-
yard manure, and the other plots “ with manures,” to quote Dr.
Gilbert, * which respectively supplied certain constituents of farm-
yard manure, separately or in combination.”

In England, the best barley soils are usually lighter than the
best wheat soils. This is probably duc to the fact that barley
usually follows a crop of turnips—more or less of which are caten
off on the land by sheep. The trampling of the shecp compresses
the soil, and makes even a light, sandy one tirmer in texture.

In this country, our best wheat land is also oar best barley
land, provided it is in good heart, and is very thoroughly worked.
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It is no use sowing barley on heavy land half worked. It will do
better on light soils ; but if the clayey soils are made fine and mel-
low, they produce with us the best barley.

In chemical composition, barley is quite similar to wheat. Mr.
Lawes and Dr. Gilbert give the composition of a wheat-crop of 80
bushels per acre, 1,800 1bs. of grain, and 8,000 lbs. of straw; and
of a crop of barley, 40 bushels per acre, 2,080 lbs. grain, and 2,600
1bs. of straw, as follows:

In Grain. In Straw. In Total Produce.
Wheat. | Barley. | Wheat. | Barley. _Wheat. | Barley.
Ibs. 1bs, Tbs, Ihs. lbs. | lbs
2 33. 18. 12. 45, 45,
1". 1. 5. 23. 22,
11.5 20.5 18.5 80. 380,
1.8 9. 10.5 10. 12,
4, 8. 2.5 6.5 6.5
13. 99.5 63. 100. . .

A few years ago, when the midge destroyed our wheat, many
farmers in Wes:ern New York raised * winter barley,” instead of
“ winter wheat,” and I have seen remarkably heavy crops of this
winter barley. It isnotnow grown withus. The maltsters would
not pay as much for it as for spring barley, and as the midge
troubles us less, our farmers are raising winter wheat again.

Where, as with us, we raise winter wheat and spring barley, the
difference between the two crops, taking the above estimate of
yicld and proportion of grain to straw, would be:

1st. Almost identical composition in regard to nitrogen, phos-
phoric acid, potash, lime, and magnesia ; but as it has more straw,
the wheat-crop removes a larger amount of silica than barley.

2d. The greatest diffcrence is in the length of time the two
crops are in the ground. We sow our winter wheat the last of
August, or the first and s2cond week in September. Before win-
ter sets in, the wheat-plant often throws out a bunch of rootsa
foot in length. During the winter, though the thermometer goes
down frequently to zero, and sometimes 10° to 15° below zero, yet
if the land is well covered with snow, it is not improbable that the
roots continue to absorb more or less food from the ground, and
store it up for future use. In the spring, the wheat commences to
grow before we can get the barley into the ground, though not to
any considerable extent. I have several times sown barley as soon
as the surface-soil was thawed out five or six inches deep, but with
a bed of solid frozen earth berteath.

8d. Two-rowed barley does not ripen as early a8 winter wheat,
but our ordinary six-rowed barley is ready to harvest the same
time as our winter wheat.
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4th. We sow our barley usually in May, and harvest it in July.
The barley, therefore, has to take up its food rapidly. If we ex.
pect a good growth, we must provide a good supply of food, and
have it in the proper condition for the roots to reach it and absorb
it; in other words, the land must be not orly rich, bat it must be
8o well worked that the roots can spread out easily and rapidly in
search of food and water. In this country, you will find ten good
wheat-growers to one good barley grower.

“That is 8o,” said the Deacon; * but tell us about Mr. Lawes’
experiments. - I have more confidence in them than in your spec.
nlations, And first of all what kind of land was the barley grown
on?”

“1It is,” said I, ‘‘rather heavy land—as heavy as what thc men
call ¢ clay-spots’ on my farm.”

“ And on those clay-spots,” said the Deacon, “ you either get
very good barley, or a crop not worth harvesting.”

“ You have hit it exactly, Deacon,” said L. “ The best barley I
have this year (1878) is on these clay-spots. And the reason is,
that we gave them an extra plowing last fall with & three-horso
plow. That extra plowing has probably given me an extra 80
bushels of barley per acre. The barley on some of the lighter por-
tions of the field will not yield over 25 bushels per acre. On the
clay-spots, it looks now (June 13) as though there would be over
50 bushels per acre. It is all headed out handsomely on the clay-
spots, and has a strong, dark, luxuriant ‘appearance, while on the
sand, the crop is later and has a ycllow, sickly look.”

“You ought,” said the Doctor, ‘‘to have top-dressed these poor,
sandy parts of thefield with a little superphoaphate and nitrate
of soda.”

“It would have paid wondcrfully well,” said I,“or, perhaps,
more correctly speaking, the loss would have bcen considerably
less. 'We have recently been advised by a distinguished writer, to
apply manure to our best land, and let the poor land take care of
itself. But where the poor land is i1 the same field with the good,
we are obliged to plow, harrow, cultivate, sow, and harvest the
poor spots, and the qucstion is, whether we shall make them capa-
ble of producing a good crop by the application of manure, or be
at all the labor and expense of putting in and harvesting a crop
of chicken-feed and wecds. Artificial manures give us a grand
chance to make our crops more uniform.”

““You are certainly right there,” said the Doctor, “ but let us
examine the Rothamsted cxperiments on barley.”

You will find the results in the following tables. The manures
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used, are in many respects the same as were adopted in the wheat
experiments already given. The mincral or ash constituents were
supplied as follows:
Potash—as sulpbate of potash.
Soda-—as sulphate of soda.
Magnesia—as sulphate of magnesia.
L:me—as sulphate, phosphate, and superphosphate.
Phosphoric acid—as bone-ash, mixed with sufficient sulphuric
acid to convert most of the insoluble earthy phosphate of
lime into sulphate and soluble superphosphate of lime.
Sulphuric acid—in the phosphatic mixture just mentioned; in
sulphates of potash, soda, and magnesia; in sulphate of am-
monia, etc.
Cllorine—in muriate of ammonia.
Silica—as artificial silicate of soda.
Other constituents were supplied as under:
Nitrogen—as sulphate and muriate of ammonia; as nitrate of
soda: in farm-yard manure; in rape-cake,
Non-nitrogenous organic matter, y'elding by decompos:tion, car-
bonie acid, and other products—in yard manure, in rape-cake.
The artificial manure or mixture for each plot was ground up, or
otherwise mixed, with a sufficient quantity of soil and turf-ashes
to make it up to a convenicnt measure for equal distribution over
the land. The mixtures so prepared were, with proper precautions,
sown broadcast by hand ; as it has been found that the application
of an exact amount of manure, to a limited area of land, can be
best accomplished in that way.
The same manures were used oa the same plot caci ycar, Any
exceptions to this rule arc mentioned in foot-notcs.
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EXPERIMENTS ON THE GROWTH OF BARLEY, YEAR AFTER YEAR, ON THR
SAME LAND, WITHOGT MANURE, AND WITH DIFFERENT DESCRIPTIONS
OF MaNURE. Hoos Fi1eLD, RoTHAMSTED, ENGLAND.

TABLE I.—SHOWING. taken together with the jfoot-note«, THE DESCRIPTION AND

QUANTITIES OF THE MANURES APPLIED PER ACRE ON EACH PLOT, IN EACH
YEAR OF THE TWENTY, 1852-1871 INCLUBIVE.

[N. B. This tabie has reference to all the succceding Tables].

- -
@ e - N

2
~a —t——
T

E S

S TO TABLE
* 43 cwts, Suparphonphate ot lee'—ln an cosel, made from 200 1bs. Bone-
ash, 15) 1bs. Sulphuric acid sp. gr. 1.7 .and water.
¥ Sulphate Potass —3J0 1bs. per annum for the first 6 years, 1852-7,

Sulphate Soda -2)0 1bs. per annum for the first 6 ycars, 1852-7.
‘The ** Ammonia-salts "—in all cases equal parts of Sulphate nnd Mariate of Ame
monia of Cummerce.
I1Plots*“ AA™ and *“ AAS "—first 8 years, 1852-7, ingtead of Nitrate of £oda, 400
1bs. Ammnnl.»-sults per annum ; next 10 years, 1 85§-6 7, 200 1bs. Ammenia-s2its per
annum ; 1868, and since, 275 1bs. Nitrate of Soda er annum. 2‘5 1bs. Nitrate of Soda
18 reckoned 1o ¢ intain’ the same :mount of Nitrogen as 20 10s. “ Ammonia-salts,”
Plots ‘* AAS "—the application of Qllit:atul id not commence until 1864; in
*64-5-6, and 7, 200 1bs. Silicate of Soda and 200 1bs. Silicate of Lime were anplicd ‘per
lcre.but fa 1368, and since, 400 1bs. Siilcate of Soda, and no Silicate of Lime. These
plots comprise, re-peouvef , one half of the original ** AA™ &10“. and, exceptiag the
:ddjtlor:hot“kx. smc;ntes. bave been, and are, in other respects, manured {n the ggsme
way a8 the
% lba Rape-oake er annnm for the first 6 gcsrs. and 1000 1bg, only, each year
gitﬁt £ S da,tsn h.t IW) Nl% :t';t s‘l uperplaoaphltﬁ:ée‘ “ebw‘phgltl:
e of So TS e&l‘t LT one each year
80d8—300 1bs. per annum 1&»5, G 8ud 7. v
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EXPERIMENTS ON THE GROWTH OF BARLEY, YEAR AFPTER YEAR, ON
. TIONS OF MANURE, Hoos

TABLE 1L—DRESSED

[N.B. The double veﬂlal lines show that there was a change in tho desorip-

—

Table 1., and foot-notes
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THE SAME LAXD, WITHOUT MANURE, AND WITH DIFFERENT DESCRIP-
FIELD, ROTHAMSTED, ENGLAND.
CORN PER ACRE—bushels,

tion, or quantity, of Manure, at the period indicated, for particulars of which see
thereto, p. 231.]
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of § years (1853-'61), last 10 years, and total 19 years, g 7
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284 TALKS ON MANURES.

EXPERIMENTS ON THE GROWTH OF BARLEY, YEAR AFTER YEAR, ON THB

MANURE. Hoos
TABLE II.—WEIGHT PER

(N.B. The doutle vertical lines show that there was a change in the description,

Zalle I., and foot notes,
HARVESTS. .
é 1653". | 1858 | 1854 |1855(1856] 1857 | 1858 |1859(1860!1861|1862| 1863
lbs. | Ibs. | Ibs, |lbs.|lbs.| Ibs. | Ibs. |1bs.|lbs.|1bs.|1bs.|Ibs.
10. 52.1 51.4 | 53.6 |5.4(/49.1] 52.0 | 53.0 |49.0;50.8' 52.8 50.8) 53.6
30, 52.6 | 52.6 | 5.0 |52.5(46.5| 52.8 | 54.0 |52.0 co.s:w.alm.ogu.z
30. 525 | 51.9 | 636 (52.9{485] 52.5)| 535 [40.5/50.3! 52.8! 51.8 B4.5
40 515 | 5211 | 540 |53.1|47.0 58.7]| 540 (525|613 54.0/52.054.8
Méans | 523 | 620 | 53.8 |52.7|47.8 52.8 | 53.6 |50.850.753.1(51.5(54.3
1A, 50.7 | 52.4 | 53.6 |51.8/43.5| 51.9 | 53.0 |47.5/60.851.5/49.4|53.6
3 A 50.5 | 525 | 543 |51.8|46.3) 543 | 53.8 |51.051.0 535 53.5/65.3
3 A 50.9 | 562.6 | 54.0 |562.249.1] 52.1|| 54.0 |47.5|59.8|51.5| 50.5!54.8
4A 514 | 63.1 | 54.3 |562.0]46.4| 6.8 51.0 |51.0(51.1 54.0|54.0/C6.5
Méans | £0.9 | 527 | bi1 B18|4T.6| 533 | 53.7 [40.3(£0.9 5z.e| 51.9(54.9
1 AA. 49.1 | 51.3 | 52.8 [50.648.3| 52.0 | [63.5 [47.5/50.7 51.e| 50.0/63.9
3 AA 405 | 57| 52.4 |501|46.1 535 | [63:3 [60.7|51.3, 3.5 b4.4|B5.7
8AA. | 506 | 53| 531 |50:2(47.3| 521(| (53.9 [47.5/50.4' 5L5| 515|545
4 AA. 50.6 | bLd | b21|489/454) 63.9|| I53.5 |50.5|51.0,53.5) 54.0,56.4|
Méans 50.0 | 51.4 | 52.6 |50.0{46.8| 52.9 | 53.6 |49.1 50.9 52.6| 62.5|55.1
1-AAS.
2 AAS.
8-AAS.
4-AAS,
Méans
10 517 | 51.3 | 62.0 |50.546.1| 3.2 | [53.5 |562.0,52.0 54.0 54.5|56.8
sC. 51.8 | 61.6 | 62.8 |50.0/47.8| 538 | [52.8 5155155415559 4
sC 51.83 | 51.5 | 52.6 |560.6'46.6| 54.1| [63.5 |51.7 51.8 53.5'63.5(56.8
4C 514 | 50.4 | 528 |49.5/46.3| 541/ [53.1 |51.0,5111 usimolrm
Mehns | 516 | 512 | 528 |60.2/46.6| 538 | 532 |51.651.6 540543568
1X. }(51.7) { 151.8 | 53.3 152.0/50.0| 52.9 m.s$4so'mo 52.051.5/53.4|
2N, |49.7 | 531 50.148.4| 53.0)| 54.0 |511'618‘518 53.9
. | i52.6/40.3| 52.6 | 53.8 |49.5 51.0 53.8 52.8(63.8
50, | 1.0)|| 51.8 | 53.1 [62.6/47.5| 53.4 | |54.0 |51.0'51.0 58.8 51.5|54.1
5A - 51.0 - | 528 | 538 [61.5,46.6| 545 | |54.0 |51.0 51. 2'5304510'556
o{’~-‘ 520 | 503 | 528 'B25/r0.0| po.3 | a1 485 513 62,0 51.8!540 )
3% 53.0 | 50.0 | 538 B3.6/50.0| B2.3 | 581 475 510 molszo t41
T T 1 528 |56l 539 '52.9.47.1' 549 | 545 525 52.1 54.8 5481578

o @ Avengeso“ymiyci::a landsyoa

?) Averageo of9 yurl

t 10 years, and total 17 years. (4) Averages
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8AME LAND, WITHOUT MANURE, AND WITH DIFFERENT DESCRIPTIONS OF
F1ELD, ROTHAMSTED.

BUSHEL OF DRESSED CORN—Iba.

or quantity, of Manure, at the period indicated, for particulars of which see
tacreto, p. 231.]

HARVESTS. AVERAGE ANNUAL.
. . & ) (=)
g% 8 %:’.-:
1863 | 1869 | 1870 | 1871 || 2% |3 | RSE
E8. 58, ¥4
KRB [ENF| S8
lbs. | lbs, | lbs. | lvs. || Ibs. | los. | 1lvs,
3| 524 | 529 | 55.0 51.6/ 531 [52.3 10.
558 | 54.3 | 536 | £6.0 52.0' 54.4 53.2 20,
551 | 547 | 64.3 | 55.4 51.8 54.3 153.0 30
55.83 | 546 | 056 | 55.6 523 54.6 [53.4 40
553 | 540 | 541 | 655 || 620 £d1 530 || Mesus
53.8 | 52.4 | 54.6 | 55.6 £1.2° £3.0 [52.1 1A.
546 [~57.0 | 612 | 55.0 b1.8 5.1 (635 2 AL
548 { 54.6 | 55.4 | 56.1 b1.5| 54.1 |52.8 3 A.
55.6 | 514 | 571 | 565 22’ 55T 240 4A
516 | 554 | 661 | 558 | 616 545 (631 || Meame
337 | 53.1| 545 | 54.1 50.8! £8.2 [62.0 1 AA.
55.6 | 512 | 56.9 | 559 £1.2) £5.4 (53.3 2 AA.
55.1 | 637 | 54.6 | 543 £0.8 53.8 (62.3 3 AA.
6.0 | 571 | 571 | 56.3 1.1/ 55.8 [£3.4 4 AA.
5.1 | 55.3 | 55.8 | 552 51.0} 54.6 (62.8 Mcans
342 | 548 | 550 | 54.6 | (o9, 68 [ots 1 AAS.
.2 | 614 | 514 | 556 |lo) ] 55.1) 567 859 )l @ AAS.
55.5 | 56.6 | 55.9 | 53.8 54.4| 55.5 |55.0 8 AAS.
8.2 | 518 | 57.8 | 55.4 54.9| 56.8 |55.8 4 AAS.
55.5 | 667 | 56.5 | 54.9 54.6| 55.9 |35.2 Means
55.2 | 56.% | 515 | £6.3 51.7| 558 [53.8 10.
58.1 | 571 | 5i.8 | 66.4 51.7| 560 |53.9 2 C.
55.8 | 511 | 516 | 56.8 51.7] 65.8 (537 3C.
55.4 | 57.4 | 580 | 56.4 b51.4| 55.9 [33.6 4C.
55.9 | 511 | 677 | 56.4 51.6| 55.9 [33.8 Means
528 | 543 | 556 | 546 ||y { 51.6| 58.7 s‘u}(, 1N,
335 | 548 | 558 | 546 51.1| 54.2 [52.7 ' 2N
510 | 540 | 553 | 550 |/(®) (1.8 542 [33.2) ' wm.
5.4 | 55.6 [ 55.9 | 55.1 |I(4) (52.0| £4.8 [73.4) (4)| 5 O.
515 | 57.5 | 57.8 | 655 51.9 557 |53.8 5 A.
53.3 | 52.8 | 54.0 | 55.4 51.5| 535 [52.5 11g
533 | 52.9 | 54.6 | 54.9 51.8| 536 [52.6 2
voin vanivne o 5110 5641 571 56.6 52.6! 56.0 154.3 7

(1833-"61), last 10 ycars, and tr tal 19 years. (*) Averages of 7 years (1833-61),
of 9 years (1853-"61), last 10 ycars, and total 19 years. -

-4
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TALKS ON MANTURES.

EXPELIVENTS ON THE GROWTH OF BARLEY, YEAR AFTER YEAR, ON THB
MANURE. Hoos

TABLE IV.—OFFAL
[N.D. The double vertical lines show that there was a change in the description,

Talle 1., and foot-notes
HARVESTS.
é 1858 1853 | 1854 m'xsao‘ 1857 | 1858 |1559,1860]1861 mselxem
Ibe. | 1bs. | 1bs. |1bs. 1bs.| Ibs. | Ibs. |Ibs. Ibs.| lbe. lbe.|lbs,
1.0 164 |25 | 84 |144|131| 93 | 86 |110| 78| 88| 64| 49
% 0. 00 |101 | 101 | 69| 58| 106 | 103 [159| 84| 73|114| 88
3. 0. 183 151 | 64 | 76|129| 61| 96| 85| 78| 83| 73| B4
¢ 0. 136 | 160 | 105 53| | 108 |160| 74| 588|117 &7
Means | 148 |19 | 89 | 96[102| 78 | 83 |120| 8| 78| 2| &
1 A 218 | 258 | o1 |138/219| 113 | 98 |184|150 | 170 | 269 | 136
2. A 260 | 214 | 150 |18%|121| 88 | 114 |274|159|130(191 | 99
3 Al 932 1338 | 167 |177|180| e1|| 96 |175|115|109 269|108
4 A 273 | 274 | 138 [142[125| 70| | 117 | 283|150 no|1so 8t
Moans | 231 |27 | 172 |160|161| 91 | 106 |222 143|150 (220 (101
1. AA. 209 | 303 | 826 |20t(810| 135 || 88 215|109 173|296 110
2. AA. | 815 |251 |39 |181|233| 138 |[134 320|118 /190133143
3 AA. | 313 |23 |334 [212(200| 1031|118 |205| 122|138 364 | 95
4 AA, | 216 |[201 |23 (150|176 | 183 ||| 743 | 285|141|170 191 | €6
Means | 204 | 213 | 816 1187252| 140 | 121 |271|128|170 246 109
L AS ——
2 AA3
8 AAS
4 AAS.
Means | )
10 “170 | 268 | 178 |219]173] 135 || 103 |25 1120] 164 [154| 85
20 164 [3i6 | 238 |195|161| 169 || 148 | 171 | 156 | 10 | 128 | 109
8 C. 150 |29 | 218 (133|180 156 ||| 105 | 236 | 115|204 | 190| 71
4C M4 217 |27 [22/205| 108 || 125 |850 153 | 204 | 174 66
Moans | 167|204 | 223 |205(182( 157 | 120 |246 |136]178 [161 €3
1N. } o9 § ml 199 [123|245( 99 | 119 '205]146 225|245 190
e N 23| | 286 224103 151|| 110 235|179 ’mo 216 | 114
M 1126 94| 90 || 84| 85/ 75| 78|198] 46
5 O. @ 1|08 1130100 86301 || Tl 10| 3, 1B, 103 41
5 A 210 | 170 |125]151] 63 ||154 |163,193 188 '210| 81
1 120 [200 | 144 [116 12| T 121 88 | | 51
613 g |61 |19 | T1B| 105 snlm 95| 67/194| C6
q 101 loer | 6 l109 141] 131 | 1 1960 147 197 1208] 66

1) Averages of 4 years, 4 years, and 8 years,
@ R Ay last 10 years, and total 17 years,

) Avcrages o’ 9 years

(‘) Averages
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8AME LAND, WITHOUT MANURE, AND WITH DIFFERRENT DESORIPTIONS OF
F1ELD, ROTHAMSTED.
CORN PETG ACRE—]bs.

or quantity, of Maauro, at tho period indicated, for particulars of which, see

thereto, p. 231.]
HARVESTS. AVERAGE ANNUAL.
' ’ ] a =§ .
8 ] e :
1664 186518661667(1808 1869 1870 1871)| ¥ 5 §‘~‘ S3F
) S .
l Bz 38 .8
Tbs. | lbs.|Ibs.|lbs. |1be.|1be.|lbs, Tbs.|| 1Ibs. | Ibs. | Ibs.
48 | 47| 41|90 (21| 44 | 81| 48 120 | 48 84 10.
69 |88 (21 |53|20 (81838 9% | 82 4 2 0.
48 |38 (83|64 |27|70|18]85 01 | 46 74 3 0.
41 (2855 2 | 69| 26 | 48 104 | 53 8 40.
49 |98 |29|67(2 63|23 a1 105 | 50 | 18 Mcans
99 |58 |94 (115 | 49 (189 | 23 15 17 107 | 14t 1A
63 |81 |64|7%6 |88 (113 |2 189 173 | o4 | 133 2 A.
83 |51 (106 |94 | 84 | 95 | 24 | 89 118 | 06 | 134 3 A.
110 |60 |63 |71 |50 (21|27 146 165 | %8 | 122 4A
89 |63 82|89 (43| 93|25 132 171 | 047 138 Means
110 | 64 [148 (110 (46 | 64 | 83 1133 216 | 111 | 164 1 AA.
50 (113 111 | 69 [46 | 89 | 24 168 220 | 95 | 168 2 AA.
76 |48 103 '106 i{59 111 | 26 133 214 113 | 164 3 AA,
48 |76 (133 119 [43 [ 78 | 80 | 80 08 | 61 | 148 4 AA,
7 |75 |124 101 |48 .86 |81 181 || 215 | 103 | 169 Means
04 | 55|88 |85 (49 121 | 33 | 94 81 | w4 T 1 AAS,
53 |86 90| 66 (|Gt 60 28153 ||, 1% | B Bl 2 AAS
70 | 50 |141 | %9 (|9 136 | 29 120 8 | 84 &5 8 AAS;
93 |70 |80 48 125 | 26 175 g4 | 93 89 4 AAS.
71 |63 |101 |81 |50 111 | 28 |18 81 | 82| e Means
78 | 83 |104 109 43 | CO | 25 [ % 5 | 83 | 120 1C
93 |44 |89 |89 | 61 111 | 24 | 88 13 | 84 | 138 2C.
00 66| 94|91 |8)) 0187|141 192 | o1 | 112 3C.
123 [ 6O (128 | 72 | 42 | 67 | 28 |12 €08 | 89 | 149 4C.
9 | 66 [104 | 90 | 47 | 85 | 28 (10 192 | 67 | 129 Means
74 | 93124 119 | 61 150 |88 | 99 Il 173 | 102 m}(, 1N.
o5 | 84 104 s.-'.|9s 83 171 '( 199 [104 | 149() 2 N
58 |69 |44 |56 (2 '61|25|88|(» (17 | 64 oo; ™! M
78 35|48 562 523|419 B | 61 7 4| 5 0.
o1 (94|53 (74|83 | 63 | 30 (144 160 | 67 | 124 5 A.
51 [45(72 103|927 m[2|50! 171 | 67 87 1}6
5% | 47|51 83|21 672 ui 107 | 64 85 2
117 |56 148 111 ! 43 100 ' 25 l171 156 105 | 10 7

(1855—61\, Jast 10 years, and total 19 vears.
of 9 years (1853-'61), last 10 ycars, and total 19 ycars.

() Averages of 7 years (1855-'C1),



238 TALKS ON MANURES.

EXPZRIMENTS ON THE GROWTH OF BARLEY, YEAR AFTER YEAR, ON THB
ManNure. Hoos

TABLE V.—STRAW

N.B. The double vertical lines show that there was a change in the descrip-
T'uble 1., and foot-notes

(*) Averages of 4 years, 4 years, and 8 years, 12) Averages of 9 rcars
last 10 years, and total 17 years. (%) Averages
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S8AME LAND, WITHOUT MANURE, AND WITH DIFFERENT DESCRIPTIONS OF

FIeLD, ROTHAMSTED.
(AND CHAFF) PER ACRE—CW{S.

tion, or quantity, of Manure, at the period indicated, for particulars of which see

thereto, p. 231.]
HARVESTS. AVERAGE ANNUAL.
— .
3
|. I Gg 58 £ia §
1864 (1865, 1966 (1867| 1868 (1869 18701871 | = |n %‘gr
£8. (8§, &~
&5 (555, Sk
cwt cwts |cwt [cwts, lcwt cwt cwt| cwts c\wts.I cwts.

125 | 8% 9% [10%| 113 |11 | 6311 183% | 105 |11 10.
15% | 94| 125 |12%| 9% [10%|8 (12|l 14%| 1% |18% 2 0.
5% | 93| 105 [10%| 8% (117 | 8xu1x|| 18% | 10% |12 30.
163 (10 | 12% |12 | 10% [12%] 9% |14 16% | 125 | 14% 40.
145 | 9x| 11 |113| 9% x| exex|| 14y | 11 | 12% Means
20% 13 | 15% |173¢| 12 1851123 23%|| 9% | 193¢ | 18%4 1A.
213 28K [28%| 19% skl R0 | 2Tk | 21% 2 Al
19X |16 | 163 (193] 147% |<0%15 |3 7% | 19% | 0% 8 A.
4% 20| 0% |3 0% (343185 320 WY5 | BV | WY 4A
263 |18x| 21X |22%| 16X (26516 (20| 2434 | 2/ |28y Means
231 16 | 17% 173 |14 [213¢ 177519 24 | 20% | 2K 1 AA.
DX 03 | 2 (300 |51k o0k 230k 2ars|| 817 | Z0se | 0rs 2 AA
7% (17 | 18% (203 |16 [223;(20% 6% 2653 | Q% |24 8 AA.
87 124%| 28 |28% 1255 (3835|183 325 || 843 | 803 | 32% 4 AA.
305 20%| 28% (24%| 195 [293¢'20x¢|29% || 20 | 2% | 214 Means
23 (22%| 20% (18x1116% 123%(17 129%|| (% | 21% |21 1 AAS,
3302 (23%| 03¢ [20v4 12544 (3744|205 363 !(,) 29% | 205 | 295 | 1 | 2 AAS:
3016 [203¢| 25 233122 (308 2035 313 (V] 243¢ | 2635 | 2% 8 AAS,
403 25%4| 29% |81\ 265 (424[203; 38 31" | 32" |81k 4 AAS,
By x| W% (Ux| 2% (335 19%';33% %35 | 2% |21 Means
2y 2| AUx Wy 19% 27 g2l 293¢ | 243 | 267 10
317 215 940 (958|190 (39|11 3156 aoz %° 28 2C.
81 227| 24% [223¢| 105 |303|183; 30%|| . e8% | ¢ | vy 3C.
My 2 | 0% |pax| 2K 36%|20% 82 81 | 21 | 20% 4C
81 1%, 2% (A% 19% 81%(181 29% (| 80k | B |28 Means

Ay 1814| 21y
213 21| 28% (21| 193¢ 27%

o1x| 18% 24 |18

183 29
193¢ 8144

|
8% 14%

W% | Ry | R iN.
bIRIEAFAEMCR

1Y%

ol o gl | e mo ol %
% a1 (4 ( .
83 2% B (25| Wi 30,81205 2ore|| | B | e |28 5 A
|
135 | 8% 107 | 94| 1036 | 9%/ 73 13 14 |10 |12 1
185 | &% 9y [10%| 107% 10% il I8 |10\ BX 2t e
|
8% 25 81x 21kl 24) 8% 19¥% 87y 285 | 20% | 28y ki

(1853-61), last 10 years, and total 19 years.
of 9 years (1353-'61), last 10 years, and total 19 years.

(3) Averages of 7 years (1855-'61),



240 TALKS ON MANURES.

The produce of . barley the first season (1852), was, per acre:

Ontbe unmanured plot........ovvvvvvvnnnninnnnnnnnnn.... 27% bush
With superphosphate of lime..........c0uven..... ceecenns 2 H w cle
“ potash soda, and magnesla .......................... £6F ¢
. [ ¢ and superphosphatg ....... RNE w
* 14 tons barn-yard ManUre........vovevienerenenannn, 83 “
“ 2001be ammonia-salts al100C......vvveeieiann..... . 86{ “
“ “ and superphosphate........... 384

‘“ 6“ “
“ “ “

and potash, soda, and magnesia 36 “
and superphosphate potash

soda, and magnesia. . o408«

400 lbs, ammonia-salts aloNC...vueernnernnirnnsann... 4y “

The 200 1bs. of ammonia-salts contain 50 1bs. of ammonia=41
Ibs. nitrogen.

It will be scen that tiis 50 Ibs. of aminonia alene, on plét 1a,
gives an increase of neariy 10 bushels per acre, or to be more aceu-
rate, it gives an increase over the unmanured plot of 503 Ibs. of
grain, and 889 1bs, of straw, while double the quantity of ammonia
on plot 1a.a., gives an increase of 17} bushels per acre—or an in-
crease of 901 Ibs. of grain, and 1,144 Ibs. of straw.

“Put that fact in separate lines, side by side," said the Deacon,
“so that we can see it.”

Total
Grain  Straw Produce.
< 50 1bs. of ammonia g!vcs an increase of . 503 Ibs. 704 lbs. 1207 lbo.

100 ¢« o« L 601 ¢ 1144 ¢ 2045 ¢
The first 50 lba of ammonla gives en in-
crease Of . .......coveeiiiniiiianes oo e 503 ¢ 704 ¢ 1207 ¢
The second 50 lbs. of ammonia gives an fn- :
erease Of .o.iieiiiiiiiiiiiiiiiiiiainae 898 ¢ 540 ¢« 738 “

“That shows,” said the Deacon, “ that a dressing of 50 Ibs. per
acre pays better than a dressing of 100 Ibs. per acre. I wish Mr.
Lawes had sown %5 Ibs. on one plot.”

I wish so, too, but it is quite probable that in our climate, 50
Ibs. of available ammonia per acre is all that it will usually be
profitable to apply per acre to-the barley crop. It is equal to a
dressing of 500 1bs, guarantced Peruvian guano, or 275 Ibs. nitrate
of soda.—" Or to how much manure 7" asked the Deacon.

t  To about 5 tons of average stable-manure, or say three tons of
good, well-rotted manure from grain-fed aniinals.

* And yet,” said the Deacon, “ Mr. Lawes put on 14 tons of yard
manure per acre, and the yield of barley was not as much as from
the 50 1bs. of ammonia alone. How do you account for that?"”

Simply because the ammonia in the manure is nof ammonia. It
is what the chemists used to call * potential ammonia.” A good
deal of it is in the form of undigested straw and hay. The nitro-
genous matter of the food which bas been digested by the animal
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and thrown off in the liquid excrements, 13 in such a form that it
will readily ferment and produce ammonia, while the nitrogenous
. matter in the undigested food and in the straw used for bedding,
decomposes slowly even under the most favorable conditions; and
if buried while fresh in a clay soil, it probably would not all de-
compose in many years. But we will not.discuss this at present.

“ Tae superphosphate does not seem to have done much good,”
said the Dcacon; “ 8} cwt. per acre gives an increase of less than
two bushels peracre. And I suppose it was good superphosphate.”

There need be no doubt on that point. Better superphosphate
of lime cannot be made, But you must recollect that this is pure
superphosphate made from burnt bones. It contains no ammoaia
or organic matter. Cominercial superphosphates contain more or
Iess ammonia, and had they been used in these experiments, they
would have shown a better result than the pare article. They
would have done good in proportion to the available nitrogen they
contained. If these experiments prove anything, they clearly indi-
cate that superphosphate -aloné is a very poor manure for either
wheat or barley. -~ .

The second year, the unmanured plot gave 254 bushels per acre,
Potash, soda, and magnesia, (or what the Deacon calls “ashes,”)
27§ bushels; superphosphate 83}, and “ashes” and.superphos-
phate, nearly 86 bushels per acre.

50 1bs. of ammonis, alone, gives nearly 39 bushels, and ammonia
and superphosphate together, 40 bushels.

The superphosphate and * ashes” give a better account of them-
‘selves this year; but it is remarkable that the ammonia alone, gives
almost a3 good a crop as the ammonia and superphosphate, and a
better crop than the ammonia and *“ashes,” or the ammonia, super-
phosphate, and ashes, together.

The 14 tons furm-yard manure gives over 86 bushels per acre.
This plot has now had 28 tons of manure per acre, yet the 50 1bs,
of ammonia alone, still gives a better yield than this heavy dress-
ing of manure.

The third season (1854), was quite favorable for the ripening of
wheat and barley. The seed on the experimental barley-field, was
sown Feb. 24, and the harvest was late; 8o that the crop had sn
unusually long season for growth. It was one of the years when
even poor land, if clean, gives a good crop. The unmanured plot,
it will be seen, yielded over 85 bushels per acre of dressed grain,
weighing over 53% 1bs. per bushel. The total weight of grain, was
1,963 Ibs, This is over 40 bushels per acre, of 48 1bs. per bushel,
which is ‘the standard with us.

11
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The 14 tons of farm-yard manure produce nearly 563 bushels
per acre.

50 lbs ot ammonia, on plot lace..coeneon. 47! bushels per acre,
100 la.a..........56¢

You will see, that though the plot whlch hzs received 42 tons of
manure per acre, produced a splendid crop; the plot having nothing
except 100 1bs. of ammonia per acre, produced a crop equally good.

“How much increase do you get from 50 lbs. of ammonia,”
asked the Deacon, “ and how much from 100 lbs, 2" 4
Grain. Straw. ﬁu.s)zez.” )
50 1bs of ammonia, gives an increase ot 800 1bs. 952 lbs. 16% bush.
100 * “1,350 ¢ 2,100 ¢ 2«

If you buy nitrate of soda at 3% cents a 1b., the ammonia will
cost 20 cents a Ib. In the above experiment, 50 Ibs. of ammonia,
costing $10, gives an increase of 163 bushels of barley, and nearly
half a ton of straw. If the straw is worth $4.00 per ton, the barley
will cost 48 cents a bushel.

Double the quantity of manure, costing $20, gives an increase of
28 bushels of barley, and over one ton of straw. In this case the
extra barley costs 57 cents a bushel.

On plot 2z., 50 1bs. of ammenia and 8} cwt. of superphosphate,
give 8,437 lbs. of grain, equal to 713 of our bushels per acre.

On plot 2a.a. 100 Ibs. of ammonia and 3} cwt. of superphos-hate,
give 8,643 1bs. of grain, Wwhich lacks only 5 Ibs. of 76 bushels per
acre, and nearly 2% tons of straw.

“That will do,” said the Dea~on, ‘‘but I sec that in 1857, this
same plot, with the same manure, produced 66} bushels of dressed
grain per acre, weighing 581 Ibs. to the hushel, or a total weight of
8,896 1bs., equal to just 77 of our bushels per acre.”

“And yet,” said the Doctor, “ this same year, the plot which
had 84 tons of farm-yard manure per acre, produced only 2,915
1bs. of grain, or less than 61 of our bushels of barley per acre.”

The Squire happened in at this time, and heard the last remark.
“ What are you saying,” he remarked, * about only 61 bushels of
barley per acre. I should like to see such a crop. Last year, in
this neighborhood, there were hundreds of acres of barley that did
not yicld 20 bushels per acre, and very little of it would weigh 44
1bs. to the bushel.”

This is true. And the maltsters find it almost impossible to get
six-rowed barley weighihg 48 1bs. per bushel. They told me, that
they would pay $1.10 per bushel for good bright barley weighing
48 1bs. per bushel, and for each pound it weighed less than this,
they deducted 10 cents a bushel from the price. In other words,
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they would pay $1.00 a bushel for barley weighing 47 lbs. to the
bushel ; 90 cents for barley weighing 46 lbs; 80 cents for barley
weighing 45 1bs., and 70 cents for barley weighing 44 1bs.—and at
these figures they much preferred the heaviest barley.

It is certainly well worth our while, if we raise barley at all, to
see if we cannot manage not only to raise larger crops per acre, but
to produce barley of better quality. And these wonderful experi-
ments of Mr. Lawes are well worth careful examination and study.

The Squire put on his spectacles and looked at the tables of
figures.

‘‘Like everybody else,” said he, “ you pick out the big figures,
and to hear you tali, one would think you scientific gentlemen
never have any poor crops, and yet I see that in 1860, there are
three diffcrent crops of only 12}, 12, and 13} bushels per acre.”

“Those,” said I, “are the three plots which have grown barley
every year without any manure, and you have selected the worst
year of the whole twenty.”

¢ Perhaps so,” said the Squire, “ but we have got to take the
bad with the good, and I have oftcn heard you say that a
good farmer who has his land rich and clean makes more
money in an unfavorable than in a favorable season. Now, this
year 1860, seems to have been an unfavorable one, and yet your
pet manure, superphosphate, only gives an ¢ncrease of 148 lbs. of
barley—or threc bushels and 4 lbs. Yet this plot has had a tre-
mendous dressing of 8% cwt. of superphosphate yearly since 1852,
I always told you you lost money in huying superphosphate.”

“That depends on what you do with it. I use it for turnips, and
tomatoes, cabbages, lettuce, melons, cucumbers, etc., and would
not like to be without it; but I have never recommended any one
to use it on wheat, barley, oats, Indian corn, or potatoes, except as
an experiment. What I have recommended you to get for barley
is, nitrate of soda, and superphosphate, or Peruvian guano. And
you will see that even in this decidedly unfavorable scason, the
plot 2a.a., dresved with superphosphate and 275 lbs. of nitrate of
soda, produced 2,338 lbs. of barley, or 48% bushels per acre. This
is an ¢nerease over the unmanured plots of 83} bushels per acre,
and an inerease of 1,872 Ibs. of straw. And the plot dresged with
superphosphate and 200 Ibs. of salts of ammonia, gave equally as
good results.”

And this, mark you, is the year which the Squire selected as the
one most likely to show that artificial manures did not pay.

“Inever knew aman except you,” said the Squire,* who wanted
unfavorable seasons.”
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I have never said I wanted unfavorable seasons. I should not
dare to say so, or even to cherish the wish for one moment. But
I do say, that when we have a season so favorable that even poorly
worked land will produce a fair crop, we are almost certain to have
prices below the average cost of production. But when we have
an unfavorable season, such crops as barley, potatoes, and beans,
often advance to extravagantly high prices, and the farmer who has
good crops in such a season, gets something like adequate pay for
his patient waiting, and for his efforts to improve his land.

¢ That sounds all very well,” said the Squire,“ but will it pay to
use these artificial manures ?”

1 do not wish to wander too much from the point, but would
like to remark before I answer that question, that I am not a
special advocate of artificial manures. I think we can often make
manures on our farms far ch:aper than we can buy them. But as
the Squire has asked the question, and as he has selected from Mr.
Lawes’ results, the year 1860, I will meet him on his own ground.
He has selected a season specially unfavorable for the growth of
barley. Now, in such an unfavorable year in this country, barley
would be likely to bring, at least, $1.25 per bushel, and in a favor-
able season not over 75 cents a bushel.

Mr. Lawes keeps his land clean, which is more than can be said
of many barley-growers. And in this unfavorable season of 1860,
he gets on his three unmanured plots an average of 730 Ibs. of
bariey, equal to 15} bushels per acre, and not quite 800 lbs. of
straw.

Many of our farmers frequently do no better than this. And
you must recollect that in such careful experiments as those of
Mr. Lawes and Dr. Gilbert, great pains would be taken to get all
the barley that grew on the land. With us, barley is cut with a
reaper, and admirable as our machines are, it is not an easy matter
to cut a light, spindling crop of barley perfectly clean. Then, in
pitching the crop and drawing it in, more or less barley is scattered,
- and even after we have been over the field two or three times with
a steel-tooth rake, there is still considerable barley left on the
ground. I think we may safely assume that at least as much barley
is left on the ground as we usually sow—say two bushels per acre.
And 8o, instead of having 15} bushels per acre, as Mr. Lawes had,
we should only harvest 184 bushels. ‘

Of all our ordinary farm crops, barley is attended with the least
labor and expense. We usually sow it after corn or potatoes. On
such strong land as that of Mr. Lawes, we ought to plow the land
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in the autumn and again in the spring, or at least stir up the land
thoroughly with a two or three-horse cultivator or gang-plow.

Let us say that the cost of plowing, harrowing, drilling, and
rolling, is $6.00 per acre. Seed, $2.00. Harvesting, $2.00. Thresh-
ing, 6 cents a bushel. .

Receipts:
' 134 bushels barley @ 1.5...... -....... 1687
800 1bs. of straw (@ $4. per ton.......... 1.60
18.17
Putting in and harvesting the crop $9.00
Threshing 13% bushels-@ 6 c...... .80— 9.80
Rent and profit per 8cre......ceccoeees $ 8.7

*“That is a better showing than I expected,” said the Squjre,
“and as barley occupies the land only a few months, and as we
sow wheat after it, we cannot expect large profits.”

“Very well,” said I, “ Now let us take the crop, this same un-
favorable year, on plot 2az.a., dressed with superphosphate and
nitrate of soda.

The expense of plowing, harrowing, drilling, rolling, seed, and
harvesting, would be about the same, or we will say $2.00 an acre
more for extra labor in harvesting. And we will allow two bushels
per acre for scatterings—though there is nothing like as much
barley left on the ground when we have a good crop, as when we
have a poor crop. But I want to be liberal.

The yield on plot 2a.a., was 482 bushels per acre, and 2,715 Ibs,
of straw.

Receipts:.
461 bushels @ $1.25......... tecsecsecsraaas $58.43
2,715 lbs, straw @ $4. per ton............... 5.43
$63.86
Putting in the crop and harvesting... $11.00
Threshing 464 bushels @ 6 c.......... 2.80
273 1bs. nitrate of soda @ 4c......... 11.00
392 1bs, superphosphate @ 2 c........ 7.84
$32.64
Rent and profit........... sessscsssces cessescsaraces $31.23

In ordinary farm practice, I feel sure we can do better than this,
Growing barley year after year on the same land, is not the most
economical way of getting the full value of the manure. There is
much nitrogen and phosphoric acid left in the land, which barley
or even wheat does not seem capable of taking up, but which would
probably be of great benefit to the clover.
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" MANURE AND ROTATION OF CROPS.

The old notion that there is any real chemical necessity for a
rotation of crops is unfounded. Wheat can be grown after wheat,
and barley after barley, and corn after corn, provided we use the
necessary manures and get the soil clean and in the right mechani-
cal condition.

“ What, then, do we gain by a rotation ?” asked the Deacon.

Much every way. A good rotation enables us to clean the land.
We can put in different crops at different seasons.

“8o we could,” broke in the Deacon, *if we sowed wheat after
wheat, barley after barley, ana corn after corn.”

True, but if we sowed winter-wheat after winter-wheat, there
would not be time enough to clean the land.

“Just as much as when we sow wheat after oats, or peas, or
barley.”

‘‘ True again, Deacon,” I replied, “ but we are supposed to have
cleaned the land while it was in corn the previous year. I say sup-
posed, because in point of fact, many of our farmers do not half
clean their land while it is in corn. It is the weak spot in our
agriculture. If our land was as clean as it should be to start with,
there is no rotation so convenient in this section, as corn the first
year, barley, peas, or oats the second year, followed by winter-
wheat seeded down. But to carry out this rotation to the best ad-
vantage we need artificial manures.”

“But will they pay?” asks the Deacon.

“They will pay well, provided we can get them at a fair price
and get fair prices for our produce. If we could get a good su-
perphosphate made from Charleston phosphates for 1} cent per Ib.,
and nitrate of soda for 33 or 4 cents per lb., and the German pot-
ash-salts for  cent per 1b., and could get on the average $1.25 per
bushel for barley, and §1.75 for good white wheat, we could use
these manures to great advantage.”

“ Nothing like barn-yard manure,” says the Deacon.

No doubt on that point, provided it is good manure. Barn-yard
manure, whether rich or poor, contains all the elements of plant-
food, but there is a great difference between rich and poor manure.
The rich manure contains twice or three times as much nitrogen
and phosphoric acid as ordinary or poor msnure. And this is the
reason why artificial manures are valuable in proportion to the
nitrogen and phosphoricacid that they contain in an available con-
dition. When we use two or three hundred pounds per acre of a
good artificial manure we in effect, directly or indirectly, convert
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poor manure into rich manure. There is manure in our soil, but
it is poor. There is manure in our barn-yard, but it is
poor also. Nitrogen and phosphoric acid will make these
manures rich. This is the reason why a few pounds of a good
artificial manure will produce as great an effect as tons of common
manure. Depend upon it, the coming farmer will avail himself of
the discoveries of science, and will use more artificial fertilizers.

But whether we use artificial fertilizers or farm-yard manure, we
shall not get the full effect of the manures unless we adopt a
judicious rotation of crops.

When we sow wheat after wheat, ot barley after barley, or oats
after oats, we certainly do not get the full effect of the manures
used. Mr. Lawes’ experiments afford conclusive evidence on this
point. You will recollect that in 1848, one of the plots of wheat
(102), which had received a liberal dressing of salts of ammonia
the year previous, was left without manure, and the yield of wheat
on this plot was no greater than on the plot which was continu-
ously unmanured. In other words, the ammonia which was left in
the soil from the previous year, had no effect on the wheat.

The following table shows the amount of nitrogen furnished by
the manure, and the amount recovered in the crop, when wheat is
grown after wheat for a series of years, and also when barley is
grown after barley, and oats after oats.



TALKS ON MANURES.

248

_ ‘SpIesIoe 9L Gowe WoBONN ‘sql £8 = '$q[ 099 ¢ $OBT PUS SOBT W}
weSonIN 9q1 I¥ = '8q[ QL3 * 981 U} weSon|N 9qI 12 = GRNIN #qI Ly (‘s *P98I-R98I "A[u0 838K 8T (1)

“TL81-698] 'SEVAL §—8IVO

‘ILST-2981 ‘SHVIX (--X¥TUVE

'8 91 “I9a4 £19A0 oINUBR-pIviuIe g sU0) B [
L %1 2 R Seresceseescece (@a3unIN ‘#8q[ 28 =) ¥POg BNIN (z) '8Q] 0SS PUS LUV [BIUIW PIXIK| V6
L <83 . ot Mnouo..:z *8q[ 91 =) sI[Es-Blaowmy (1) "8q[ 008 Pa® AINTBY [BI2UIN PAXIK 18
S'R) 918 ** (uadonN °sq| g3 =) sI[es-slmOWWY *8Q[ 009 PUB INUB [N POXI 8
19 628 - *** (wadomnIN 'sq[ 28 =) S)|B:-BlUOWWY  °*SQ[ 00p PUB 2INUB [BOUI POXI| L
9'29 [ 2 AR L R R LR Aﬂowo.m—wﬁ 8q[ [§ =) s}[vs-BjUOWWY ‘8qQ[ 003 PUB 8INUBJY [BIOU|IN PIX{N 9
“IL8T-298[ ‘SAVEX (F—LVIHM
‘WD2.0uUl | “98DaLoUr
uz pass coup
S0 10N | padsac *RANNY 82d ‘THOV ¥¥d STHANVR ‘8908
“HEANVIK
NI NIDOHLIN ()1 HOJ

‘Z4ANVR NI GQArLIINs (0] 404 ‘SONAOUL I0 ASVIHUONI NI ‘CTUHACOTE LON ANV ‘CTUIACOTY NIOOULIN L0 ILNAOKY SHL ONIMOHS KTHVL



MANURE FOR BARLEY, 249

It is not necessary to make any comments on this table. It
speaks for itself ; but it does not tell'half the story. For instance,
in the case of wheat and barley, it gives the average result for 20
years. It shows that when 100 Ibs. of nitrogen in a soluble and
available form, are applied to wheat, about 68 lbs. are lgft in the
&il. But you must recollect that 100 Ibs. was applicd again the
next year, and no account is taken of the 68 lbs. left in the soil—
and so on for 20 years. In other words, on plot 8, for instance,
2,460 1bs. of nitrogen have becn applied, and only 77b lbs. have
been recovered in the total produce of grain, straw, and chaff,
and 1,685 1bs. have been left in the soil.

Mr. Lawes estimates, from several analyses, that his farm-yard
manure contains 0.687 per cent of nitrogen,2.76 per cent of mineral
matter, and 27.24 per cent of organic matter, and 70 per cent of
water.

According to this, the plot dressed with 14 tons of manure every
year, for 20 years, has received 8,995 Ibs. of nitrogen, of which 583}
1bs. were recovered in the produce, and 8,411% 1bs. were left in the
soil.

Iu the case of barley, 8,995 1bs. of nitrogen was applied dur-
ing the 20 years to the plot dressed with farm-yard manure, of
which 4274 1bs. were recovered in the crop, and 8,5673 lbs. left in
the soil.

“I see,” said the Deacon, “that barlcy gets less of the goodness
out of farm-yard manure than wheat, but that it gets more out of
the salts of ammonia and nitrate of soda. How do you account
for that?”

“T suppose, because the manure for wheat was applied in the
autumn, and the rains of winter and spring dissolved more of the
plant-food than would be the case if the manure was applied in
the spring. If the manure had becn applied on the surface, in-
stead of plowing it under, I believe the eflect would have been
still more in favor of the autumn-manuring.”

When the nitrogen is in an available condition, spring barley
can take up and utilize a larger proportion of the nitrogen than .
winter wheat. Neither the wheat nor the barley can get at and
take up half what is applied, and this, notwithstanding the fact
that & heavy dew or a slight rain furnishes water enough on an
acre to dissolve a liberal dressing of nitrate of soda or sulphate
and muriate of ammonia. The truth is, the soil is very conserva-
tive. It does not, fortunately for us, yield up all its plant-food in
8 year

);Ve have seen that when wheat or barley is dressed with sol-
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uble ammonia-salts or nitrate of soda, a considerable amount of
the nitrogen is left in the soil—and yet this nitrogen is of compara-
tively little benefit to the succeeding crops of wheat or barley,
while a fresh dressing of ammonia-salts or nitrate of soda is of
great benefit to the crop.

In other words, when wheat is sown after wheat, or barley
after barley, we do not get half the benefit from the manure which
it is theoratically capable of producing.

Now, the question is, whether by a judicious rotation of crops,
we can avoid this great loss of manure ?

There was a time when it was thought that the growth of tur-
nips enriched the soil. I have heard it said, again and again, that
the reason English farmers grow larger crops of wheat and barley
than we do, is because they grow so many acres of turnips.

“ 8o I have often heard,” said the Deacon, “and I supposed the
broad turnip leaves absorbed nitrogen from the atmosphere.”

There is no evidence that leaves have any such power; while
there are many facts which point in an opposite direction. The
following experiments of Lawes and Gilbert seem to show that the
mere growth of turnips does not enrich land for grain crops.

Turnips were grown oa the same land, year after year, for ten
years. The land was then plowed and sown to barley for three
years. The following table gives the results:

THREE YEARS OF BARLEY' AFTER TEN YRARS OF TURNIPS.

Produce of Barley per Acre.
°
PARTICULARS OF MANURES, ETOC. g-g
. 33
AEAERE:
- - - e

bush.| bush.| bush, | bush,

Hoos-Field—
Barley, without manure, after 3 corn-crops......... | 26 35ig | 34y | 1%

Barn-Field—
Barley, after 10 yrs. Turnips manured as under—
1.—Mineral manures (last 8 years).. .1 200 | 19 20 20
12 —Mineral manures (8 yrs.) ; Ammonia-gaits (b yr g W U] K | 21
8.—Mineral manures (8 yrs.); Rapc-cake (6 yrs.)...... 23K | AU | Bl | B
4.—Mineral manurcs (8 yrs.); Ammonia-salts and
Rape-cake (B y18.) ..o.oviivrriiniinienniennens .| 29% | 28% | 28% | 2b5%

B5.—Mineral manures (8 yrs.) ; Ammonia-salts, for Bar-
A £ 2 (203) 523% | 265 | 39%

6.—Mineral manures (8 yra.); Nitrate Soda, for Bar- {
ley, ™84 and *55......coiiiiiiiiiiiiiis ceenaiann (%) b64% | 403% | 475%

The yield of barley after turnips is less than it is after grain
crops, and it is evident that this is due to a lack of available nitro-

’
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gen in the soil. In other words, the turnips leave less availible
nitrozen in the soil than grain crops.

After alluding to the facts given in the foregoing table, Messrs,
Lawes and Gilbert say :

“ There is evidence of another kind that may be cited as show-
ing that it was of available nitrogen that the turnips had rendered
the soil so deficient for the after-growth of barley. It may be as-
sumed that, on the average, between 25 and 30 lbs. of nitrogen
would be annually removed from the Rothamsted soil by wheat
or barley grown year after year without nitrogenous manure. But
it is estimated that from the mineral-manured turnip-plots there
were, over the 10 years, more than 50 lbs. of nitrogen per acre per
annum removed. As, however, on some of the plots, small quan-
tities of ammonia-salts or rape-cake were applied in the first two
years of the ten of turnips, it is, perhaps, more to the purpose to
take the average over the last 8 years of turnips only; and this
would show about 45 Ibs. of nitrogen removed per acre per annum.
An immaterial proportion of this might be due to the small
amounts of nitrogenous manures applied in the first two years.
8till, it may be assumed ttat about 1} time as much nitrogen was
removed from the land for 8, if not for 10 years, in succession, as
would have been taken in an equal number of crops of wheat or
barley grown without nitrogenous manure. No wonder, then,
that considerably less barley has been grown in 8 years after a
series of mineral-manured turnip-crops, than was obtained in an-
other field after a less number of corn-crops.

‘‘The results obtained in Barn-ficld afford a striking illustration
of the dependence of the turnip-plant on a supply of available ni-
trogen within the soil,and of its comparatively great power of
exhausting it. They are also perfectly consistent with those in
Hoos-field, in showing that mineral manures will not yield fair
crops of barley, unless there be, within the soil, a liberal supply of
available nitrogen. The results obtained under such very different
conditions in the two fields are, in fact, strikingly mutually con.
firmatory.”
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CHAPTER XXX,

MANURES FOR OATS.

“ What is the use of talking about manure for oats,” said the
Deacon, “if land is not rich enough to produce oats without ma-
nure, it certainly will not pay to manure them. We can use our
, manure on some crop that will pay better.”

“That is precisely what we want to know,” said L. . “ Very likely
you are right, but have you auy evidence ? "

“Evidence of what?”

‘‘Have you any facts that show, for instance, that it will pay
better to use manure for wheat or barley than for oats?”

“ Can't say that I have, but I think manure will pay better on
wheat than on oats.”

Mr. Lawes is making a series of experiments on oats. Let us
take a hasty glance at the results of the first two seasons :

EXPERIMENTS ON OATS AT ROTHAMSTED,

Grain, in |Straw, cwts.| Weight
MANURES PER ACRE. ushels. bushel, Ibs.
1869. | 1870. | 1869. |1870. 1869. |1870.
1—Nomanure........... «evereeeennnn 865% | 16% | 193 | 9% | 36% |8
2.—Mixed Alkalies and Superphosphate
Of Lime.....coviveruinnennniiannnns 45 193 | 243 | 9% | 38 | 85
8.—400 Ms. Ammonia-galts ...........| 56l | 87k | 86% | 17% | 87 | 84X
4.—Mixed Alkalies and Snperf)hospbate,
and 400 e, Ammonia-salts ........ Y | 505 | 64 8% | 89% | 80
5.—850 M=, Nitrate of Soda............. 6214 | 863 | 4% | 28 38% | 86%
6.—Mixed Alkalies, Superphosphate,
and 550 s, Nitrate of 8oda........ 69% ' 50 49% | 283 | 885 | 85

It seems clear that, for oats, as for barley and wheat, what we
most need in manure, is available nitrogen.

The first year, the no-manure plot produced 86§ bushels of oats
per acre, weighing 864 lbs. per bushel, and plot 8, with ammonia-
salts alone, 664 bushels, and with nitrate of soda alone, on plot 5,
621 bushels per acre, both weighing 383 1bs. per bushel. In other
words, 82 lbs. of available nitrogen in the salts of ammonia gave
an increase of about 20 bushels per acre,and the same quantity of
nitrogen in nitrate of soda an increase of 26 bushels per acre.

The next year, the season seems to have been a very unfavor
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able one for oats, The no-manure plot produced less than 17
bushels per acre ; and the *“ ashes” and superphospliate on plot 2,
give an increase of less than 3 bushels per acre. But it will be
seen that on plot 3 the ammonia-salts do as much good in this un-
favorable season as in the favorable one. They give an increase
of over 20 bushels per acre.

«“A few such facts as this,” said the Deacon, “ would almost
persuade me that you are right in contending that it is in the un-
favorable s2asons, when prices are sure to be high in this country,
that a good farmer stands the best chance to make money.”

“ Where mixed alkalies and superphosphate,” said the Doctor,
“are added to the ammonia, the increase from the ammonta is far
greater than where ammonia is used alone. In other words, by
comparing plot 2 and plot 4, you will see that the ammonia gives
an increase of 80} bushels per acre in 1869, and 814 bushels
in 1870.”

The truth of the matter probably is this: 100 1bs. of available
ammonia per acre is an excessive supply, when used alone. And
in fact Mr. Lawes himself only recommends about half this
quantity.

Whether it will pay us to use artificial manures on ozts depends
on the price we are likely to get for the oats. When the price of
oats per . and oat-straw is as high as barley and barley-straw per
., then it will pay a litte better to use manure on oats than on
barley. As a rule in this country, however, good barley is worth
more per Ib. than good oats; and it will usually pay better to use
artificial manures on barley than on oats.

Some years ago Mr. Bath, of Virginia, made some experiments
on oats with the following results :

Bushels of oats

No. 1—200 1bs, Superphosphste..
No. 2—200 l1bs. Peruvian guano..
No. 8—100 1bs. Peruvian guano.......

The oats were sown March 13, and the crop barvested July 4

In 1860, I made some experiments with gypsum, superphosphate,
and sulphate of ammonia as a top-dressing on oats.

The land was a clover-sod, plowed about the middle of May,
and the oats sown May 20. On the 26th of May, just as the oats
were coming up, the manures were sown broadcast. The oats
were sown too late to obtain the best results. On another field,
where the oats were sown two weeks earlier, the crop was decidedly
better. The oats were cut August 28.

The following is the result:
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LXPERIMENTS ON OAT8 AT MORETON FARM, ROOHESTER, N. Y.
Buchda I Weight | Straw

Plots. MANURES PER ACRE. 0 Bushel; per acre
per acre. in lbs. in lbs.
No. 1 |No IABULE .. oo v iinn oveasvannsnnsans 22 1,
2 1600 lus, Gypsum (Sulphate of Llule) 26 2,475
300 1bs. Superphospliate of Lume. ... ... 21 2,475
4 300 1bs, Sulphate of Ammonia............ 2 2,750
5 {300 1bs. Superphosphate of Lime, and 300
1<, Sulphate of Ammonia.... .......... R4 2,67

These experiments were made when my land was not as clean
as it is now. I presume the weeds got moré benefit from the am-
monia than the oats. To top-dress foul land with expensive arti-
ticial manures is money thrown away. If the land had been plowed
in the autumn, and the seed and manures could have been put in
early in the spring, I presume we should have had more favorable
results.

“ Are you not ashamed to acknowledge,” said the Deacon, “ that
you have ever raised oats weighing only 22 lbs. per bushel.”

No. I have raised even worse crops than this—and so has the
Deacon. But I made up my mind that such farming did not pay,
and I have been trying hard since then to clean my land and get
it into better condition. And until this is done, it is useless to talk
much of artificial manures.

The most striking result is the effect of the gypsum. It not only
gave an increased yield of 11 bushels per acre, but the oats were of
decidedly better quality, and there was nearly half a ton more
straw per acre than on the plot alongside, where no manure was
used.

The superphosphate was a good article, similar to that used in
Mr. Lawes’ experiments.
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CHAPTER XXXI.

MANURES FOR POTATOES. ‘

Some time ago, a farmer in Pennsylvania wrote me that he
wanted “ to raise a first-rate crop of potatoes.” I answered him
as follows through the American Agriculturist :

‘‘There are many ways of doing this. But as you only enter on
the farm this spring, you will work to disadvantage. To obtain
the best results, it is necessary to prepare for the crop two or three
years beforchand. All that you can do this year is to select the
best land on the farm, put on 400 lbs. of Peruvian guano, culti-
vate thoroughly, and suffer not a weed to grow. A two or three-
year-old clover-sod, on warm, rich, sandy loam, gives a good
chance for potatoes. Do not plow until you are ready to plant.
Sow the guano broadcast after plowing,and harrow it in, or apply
a tablespoonful in each hill, and mix it with the soil. Mark out
the rows, both ways, three feet apart, and drop a fair-sized potato
in each hill. Start the cultivator as soon as the rows can be dis-
tinguished, and repeat every week or ten days until there is danger
of disturbing the roots. We usually hill up a little, making a broad,
flat hill. A tablespoonful of plaster, dusted on-the young plants
soon after they come up, will usually do gond. We recommend
guano, because in our experience it does not increase the rot.
But it is only fair to add, that we have not found even barn-yard
manure, if thoroughly rotted and well mixed with the soil the fall
previous, half so injurious as some people would have us suppose.
If any, one will put 25 loads per acre on our potato land, we will
agree to plant and run the risk of the rot. But we would use some
guano as well. The truth is, that it is useless to expect a large
crop of potatoes, say 850 bushels per acre, without plenty of
manure.”

This was written before the potato-beetle made its appearance.
But I think I should say the same thing now—only put it a little
stronger. The truth is, it will not pay to * fight the bugs” on a
poor crop of potatoes. We must select the best land we have and
make it as rich as possible.

‘““But why do you recommend Peruvian guano,” asked the
Doctor, “rather than saperphosphate or ashes ? Potatoes contain
a large amount of potash, and one would expect considerable
benefit from an application of ashes.”

“ Ashes, plaster, and hen-dung,” said the Judge, “ will at any rate
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pay well on potatoes. I have tried this mixture again and again,
and always with good effect.”

“I believe in the hen-dung,” said I, “ and possibly in the plaster,
but on my land, ashes do not seem to be specially beneficial
on potatoes, while I have rarely used Peruvian guano without
good effect; and sometimes it has proved wonderfully profit-
able, owing to the high price of potatoes.”

Sometime ago, I had a visit from one of the most enterprising
and successful farmers in Western New York.

“What I want to learn,” he said, ‘‘is bow to make manure
enough to keep my land in good condition. I sell nothing but
beans, potatoes, wheat, and apples. I feed out all my corn, oats,
stalks, straw, and hay on the farm, and draw into the barn-yard
the potato-vines and everything else that will rot into manure. I
make a big pile of it. But the point with me is to find out what is
the best stock to feed this straw, stalks, hay, oats, and corn to, so
as to make the best manure and return the largest profit. Last
year I, bought a lot of steers to feed in winter, and lost money.
This fall I bought 68 head of cows to winter, intending to scll
them in the spring.”

‘“What did they cost you ?”

“I went into Wyoming and Cattarsugus Counties, and picked
them up among the dairy farmers, and selected a very fair lot of
cows at an average of $22 per head. I éxpect to sell them as new
milch cows in the spring. Such cows Jast spring would have been
worth $60 to $70 each.”

“That will pay. But it is not often the grain-grower gets such a
chance to feed out his straw, stalks, an4 ocher fodder to advantage.
It cannot be adopted as a permaueat system. Itis bad for the
dairyman, and no real help to the graia-grower. The manure is not
rich enough. Straw and stalks aloae can not be fed to advantage.
And when you winter cows to sell again in the spring, it will not
pay to feed grain. If you were going to keep the cows it would pay
well. The fat and flesh you put on in the winter would be re-
turned in the form of butter and cheese next summer.”

“ Why is not the manure good? I ain careful to save everything,
and expect seven or eight hundred loads of manure in the spring,”

“You had 60 acres of wheat that yielded 25 bushels per acre,
and have probably about 50 tons of wheat straw. You had also
80 acres oats, that ylelded 50 bushels per acre, say 85 tons of
straw. Yom- 20 acres of corn produced 40 bushels cf shelled corn
per acre; say the stalks weigh 80 tons. And you have 60 tons of
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hay, half clover and half timothy. Let us see what your manure
from this amount of grain and fodder is worth,
Manures from

50 tons wheat-straw, @ $2.68............. $ 134.00
85 tons oat-straw, (@ $2.90......... .. 10150
30 tons corn-stalks, (@ $3.58. . .. 107.40
80 tons timothy-hay, @ $6.43 192,90
30 tons clover-hay, (@ $9.64.. 289.20
14 tons oats (1,500 bush.), @ §7. 107.80
24 tons corn (500 busheis), @ $6.65 159.60

Total..213 tons $1,002.40

“This is the value of the manure on the land. Assuming that
there are 600 loads, and that the labor of cleaning out the stables,
piling, carting, and spreading the manure is worth 80 cents per
load, or $180, we have $912.40 as the net value of the manure.

“ Now, your 250-acre farm might be so managed that this amount
of manure annually applied would soon greatly increase its fertility.
But you do not think you can afford to summer-fallow, and you
want to raise thirty or forty acres of poiatoes every year.”

“I propose to do so,” he replied. *“Situated as I am, close to a
good shipping station, no crop pays me better. My potatoes this
year have averaged me over $100 per acre.”

‘“Very good. But it is perfectly clear to my mind that sooner
or later, you must either farm slower or feed higher. And in your
case, situated close to a village where you can get plenty of help,
and with a good shipping station near by, you had better adopt
the latter plan. You must feed higher, and make richer manure.
You now feed out 213 tons of stuff, and make 600 loads of manure,
worth $912.40. By feeding out one third, or 71 tons more, you can
more than double the value of the manure.

50 tons of bran or mill-feed would give manure worth....... . $ 720.50
21 tons decorticated cotton-seed cake.....coveiiriieniacaanas . 585.08
$1,314.

“ Buy and feed out this amount of bran and cake, and you would
have 800 loads of manure, worth on the land $2,226.96, or, estimat-
ing as before that it cost 80 cents a load to handle it, its net value
would be $1,986.96.”

T am well aware that comparatively few farmers in this section
can afford to adopt this plan of enriching their land. We want
better stock. I do not know where I could buy a lot of steers that
it would pay to fatten in the winter. Those farmers who raise
good grade Shorthorn or Devon cattle are not the men to sell
them half-fat at low ratcs. They can fatten them as well as I can.
For some time to come, the farmer who proposes to feed liberally,
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will have (o raise his own stock. He can rarely buy well-bred ani-
mals to fatten. A good farmer must be a good farmer throughout.
He can not be good in spots. His land must be drained, well-
worsed, and free from weeds. If he crops heavily he must mapure
heavily, and to do this he must feed liberally—and he can not
afford to feed liberally unless he has good stock.

I have, myself, no doubt but you are right on this point,” said
the Doctor, “but all this fakes time. Suppose a farmer becomes
satisficd that the manure he males is not rich enough. To tell him,
when he is anxious to raise a good crop of potatoes next year, that
he must go to work and improve his stock of cattle, sheep, and
swine, and then buy bran and oil-cake to make richer manure, is
somewhat tantalizing.”

This is true, and in such a case, instead of adding nitrogen and
phosphoric acid to his manure in the shape of bran, oil-cake, etc.,
he can buy nitrogen and phosphoric acid in guano or in nitrate of
soda and superphosphate. This gives him richer manure ; which
is precisely what he wants for his potatoes. His poor manure is
not so much deficient in potash as in nitrogen and phosphoric acid,
and consequently it is nitrogen and phosphoric acid that he will
probably need to make his soil capable of producing a large crop
of potatoes.

T have seen Peruvian guano extensively used on potatoes, and
almost always with good effect. My first experience with it in this
country, was in 1852. Four acres of potatoes were planted on a
two-year-old clover-sod, plowed in the spring. On two acres,
Peruvian guano was sown broadcast at the rate of 300 Ibs. per acre
and harrowed in. The potatoes were planted May 10. On the
other two acres no manure of any kind was used, though treated
exactly alike in every other respect. The result was as follows:

Nomanure.....cocveeiieeencecceaccscesansasanes 119 bushels per acre.
800 1bs. Peruvian guano.......c..ceveveeveeeennns 5 ¢ “

The guano cost, here, about 3 cents a 1b., and consequently nine
dollars’worth of guano gave 84 bushels of potatoes. The potatoes
were all sound and good, but where the guano was used, they were
larger, with scarcely a small one amongst them.

In 1857, I made the following experiments on potatoes, in the
same field on which the preceding experiment was made in 1852.
In this case, as before, the land was a two-year-old clover-sod. It
was plowed about the first of May, and harrowed until it was in 8
good mecllow condition. The potatocs were planted in hills 83
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feet apart each way. The following table shows the manures used
and the yield of potatoes per acre. ’

EXPERIMENTS ON POTATOES AT MORETON FARM,

8, | & kK f
. $§
3 § 5
! DEBeCRIPTION OF MANURES USED, AND QUANTITIES E° P H
| b3 APPLIED PER ACRE. - \-5 : 3>
S -~
3 3 g § 53
S S
8 SE§
N
T 1 NOMANUTE. ....ccvovvvvensnnsanones cereees ceeeenes 9 ‘
2. 15) lbs. sulphate of ammonia............. ... ceetretans J 140 45
8. 1300 1bs. superphosphate of lime.......ccecveeienenes oue . 182 14
4. /150 1bs. sulpbate of ammonia, and 800 1bs. superphos-
phate of lime........... seesscssccassasen . 179 84
5. |400 1bs, of unleached wood-ashes....... teerrerese tetaaas 100 5
6. (100 1bs. plaster, e(gypsum, or sulphate of lime,) ..........| 101 (]
7. 4001bs, unleached wood-ashes ana 109 1bs. £lneter .l 110 15
8. |400 1bs. unleached wood-ashes, 150 lbs. sulphate of am-
monia, and 100 1bs. plaster......ce. couiernsns ceenes 109 14
9. !300 1bs. superphosphate of lime, 15) l1bs. sulphate of am-
monia and 400 1bs, unleached wood-ashes.. ........... 138 43

The superphosphate of lime was made expressly for experimen-
tal purposes, from calcined bones, ground fine, and mixed with
sulphuric acid in the proper proportions to convert all the phos-
phate of lime of the bones into the soluble superphosphate. It was
a purcly mincral article, free from ammonia and other organic
matter. It cost about two and a half cents per pound.

The manures were deposited in the hill, covered with an inch or
two of soil, and the seed then planted on the top. Where super-
phosphate of lime or sulphate of ammonia was used 1n conjunction
with ashes, the ashes were first deposited in the hill and covered
with a little soil, and then the superphosphate or sulphate of am-
monia placed on the {op and covered with soil before the seed was
planted. Notwithstanding this precaution, the ramn washed the
sulphate of ammonia into the ashes, and decomposition, with loss
of ammonia, was the result. This will account for the less yicld
on plot 8 than on plot 2. It would have been better to have sown
the ashes broadcast, but some previous experiments with Peruvian
guano on potatoes indicated that it was best to apply guano 1n the
hill, carefully covering it with soil to prevent it injuring the seed,
than to sow it broadcast. It was for this reason, and for the greater
convenience in sowing, that the manures were applied in the hill.

The ash of potatoes consists of about 50 per cent of potash, and
this fact has induced many writers to recommend ashes asa manure
for this crop. It will be seen, however, that in this instance, at
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least, they have very little effect, 400 lbs. giving an increase of only
five bushels per acre. One hundred pounds of plaster per acre gave
an increase of six bushels. Plaster and ashes combined, an increase
per acre of 15 bushels,

One fact is clearly brought out by these experiments : that this
goil, which has been uader cultivation without manure for many
years, is not, relatively to other constituents of crops, deficient in
potash. Had such been the case, the sulphate of ammonia and
superphosphate of lime—manures which contain no potash—would
not have given an increase of 84 bushels of potatoes per acre.
There was sufficient potash in the soil, in an available condition,
for 179 bushels of potatoes per acre ; and the reason why the soil
without manure produced only 95 bushels per acre, was owing to
a deficiency of ammonia and phosphates.

Since these experiments were made, Dr. Veelcker and others have
made similar ones in England. The results on the whole all point
in one direction. They show that the manures most valuable for
potatoes are those rich in nitrogen and phosphoric acid, and that
occasionally potash is also a useful addition.

“There is one thing I should like to kaow,” said the Doctor.
“ Admitting that nitrogen and phosphoric acid and potash are the
most important elements of plant-food, how many bushels of po-
tatoes should we be likely to get from a judicious application of
these manures?”

“There is no way,” said I, “ of getting at this with any degree
of certamnty. The numerous experiments that have been made in
England seem to show that a given quantity of manure will produce
a larger ¢ncrease on poor land than on land in better condition.”

In England potatocs are rarely if cver planted without manure,
and the land sclected for this crop, even without manure, would
usually be in better condition than the average potato land of this
section, and consequently a given amount of manure, applied to
potatoes here, would be likely to do more good, up to a certain
point, than the same amount would in England.

Let us look at some of the cxperiments that have been made in
England :—

In the Transactions of the Highland and Agricultural Society of
Scotland for 1873 is a prize essay on ‘* Experiments upon Potatoes,
with Potash Salts, on Light Land,” by Charles D. Hunter, F. C. 8.,
made on the farm of William Lawson, in Cumberland. Mr. Hun-
ter *‘ was charged with the manuring of the farm and the purchas-
ing of chemical manures to the annual value of £2,000,” or say
$10,000.
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“Potatoes,” says Mr. Hunter, ‘‘-were largely grown on the farm,
and in the absence of a sufficiency of farm-yard manure, potash
naturally suggested itself as a necessary constituent of a chemical
potato-manure. The soil was light and gravelly, with an open
subsoil, and the rainfall from 29 to 88 inches a year.”

Thbe first series of experiments was made in 1867. The follow-
ing are some of the results :—

Bushels per acre.
fontwm;re.r;i.......%ﬁ..t; ............... g%
" 4 cwt. mineral superp ate......oeunans
4 cwt. mineral superphosphate and........... 240
4 cwt. of muriate of potash }

154 tons farm-yard manure

“That does not say much for'potash and superphosphate,” said
the Deacon. “The superphosphate only produced four bushels
more than the no manure, and the potash and superphosphate
only fifteen bushels more than the superphosphate alone.”

It may be worth while mentioning that one of the experimental
plots this year was on a head-land, “ where the cattle frequently
stand for shelter.” This plot was dressed with only eight and a
half tons of manure, and the crop was over 427 bushels per acre,
while a plot alongside, without manure, produced only 163 bushels
per acre.

“That shows the importance,” said the Deacon, “ of planting/
potatoes on rich land, rather than to plant on poor land aud try to
make it rich by applying manure directly to the crop.”

The following are some of the results in 1868 :

Bushels per acre.

1. NO MANUTE......coovreveecncecsncnecacans 232
4 cwt. superphosphate........cooueieeiians

2.{2 ¢ muriate of potash.................. 340
2 ¢ sulvhate of ammonia................

8 ZO tons farm-xardhmanure ................. 842
cwt. superphosphate..........oiiinets

4'{4 ¢ muriate of potash.................. }274

“Here again,’ said the Doctor, * superphosphate and potash
alone give an increase of only forty-two bushels per acre, while on
plot 2, where two hundred weight of muriate of potash is substi-
tuted by two hundred weight of sulphate of ammonia, the increase
is 108 bushels per acre. It certainly looks as though a manure for
potatoes, so far as yield is concerned, should be rich in availahle
nitrogen.”
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The following are some of the results in 1869 :

Bushels per acre.
1. NOmMADUre.....ocoivreencereecrescsacnnnes 178
4 cwt. euferphosphate ......................
2 ¢ gulphate of magnesia..........co0eun 306
‘12 ¢ muriateof potash...........cccc0vent
2 “ sulphate of ammonia................
8. 4 cwt. superphosphate....... RN .. 189
4 4 cwt. superphosphate..... }201
‘12 ¢ sulphate of ammonia

4 cwt. superphosphate....
5.{% ‘ muriate of potash...
2 ‘  sulphate of ammonia
6. { 4 cwt. superphosphate......
2 ¢ mariate of potash...
“This is a very interesting experiment,” said the Doctor.
“Buperphosphate alone gives an increase of thirtecn bushels,
Superphosphate and potash an increase of seventy-three bushels.
The potash, therefore, gives an increase of sixty bushels. Super-
phosphate and ammonia give twelve bushels more than superphos-
phate alone, and the reason it does not produce a better crop is
owing to a deficiency of potash. When this is supplied the am-
monia gives an increase (plots 5 and 6) of ninety-one bushels per
acre.”
In 1870 the above experiments were repeated on the same land,
with the same general results.
In 1871 some experiments were made on a sharp, gravelly soil,
which had been over-cropped, and was in poor condition. The fol-
lowing are the results:—

Bushels per acre,
1 { 9 cwt, su‘)erphosphate ..................... 188
‘18 ¢ sulphate of ammonia......... creeen
9 cwt. superphosphate..... ...oveieeenen..
2.{ 8t * muriate of potash.................. 204
8 ¢ sulphate of ammonia...............
8. NO MANUrG.....o.viiureerrienaneennanannnn 0
9 cwt. superphosphate......c.oeeeeeeennanns
4.{8% “ muriate of potash.... .. %5
8 ¢ sulphate of ammonia...

5. 20 tons farm-yard manure............. ..

“On this poor soil,” said the Doctor, ‘‘ tie ammonia and super-
phosphate gave an increase of 116 bushels per acre; and 8} hun-
dred weight of muriate of potash an increass, on one plot, of
eighteen bushels, and on the other nineteen bushels per acre.”

In the same year, 1871, another set of experiments was made on
a hetter and more loamy soil, which had been in grass for several
years. In 1369 it was sown for hay, and in 1870 was broken up
and sown to oats, and the next spring planted with potatoes. The
following are some of the results:
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Bushels per acre.

Gicwt superphosphate ........c..covvunnn
1. ¢“ uriate of potash.........cco.unuut 321

%*i “ sulphatﬁ: ofhammonia .........

cwt. superphosphate............... ceeee (o

{2& ‘ sulphate of ammonia...... [ - }296
8 NO manure....coeoveeeveiemennenen R 253
6} cwt. superphosphate ......... eeeeraeann }311

4. ¢ muriate of potagh ..............0.
5. M cwt. sulphate of ammonia...... Cereaens 238
6. 15 tous farm-yard manure....... [ - 1

‘It is curious,” said the Doctor, “ that the plot with sulphate of
ammonia alone should produce less than the no-manure plot.”

“The sulphate of ammonia,” said I, “ may have injured the
seed, or it may have produced too luxuriant a growth of vine.”

Another series of experiments was made on another portion of
the same field in 1871. The “no-manure” plot produced 337
bushels per acre. Manures of various kinds were used, but the
largest yield, 851 bushels per acre, was from superphosphate and
sulphate of ammonia; fourteen tons barn-yard manure prod.ce
840 bushels per acre; and Mr. Hunter remarks: “ It is evident
that, when the produce of the unmanured soil reaches nine tons
[836 bushels] per acre, there is but little scope for manure of any
kind.”

“I do not see,” said the Doctor, “that you havc answered my
question, but I suppose that, with potatoes at fifty cents a bushel,
and wheat at $1.50 per bushel, artificial manures can be more
profitably used on potatoes than on wheat, and the same is prob-
ably true of oats, barley, corn, ete.”

I have long been of the opinion that artificial manures can be
applied to potatoes with more profit than to any other ordinary
farm-crop, for the simple reason that, in this country, potatoes, on
the average, command relatively high prices.

For instance, if average land, without manure, will produce fif-
teen bushels of wheat per acre and 100 bushels of potatoes, and a
given quantity of manure costing, say $25, will double the crop,
we have, in the one case, an tnerease of :—

15 bushels of wheat at $1.50................822.50
15 cwt. Of StrAW...ooeveeeecrenrteersasececs.  3.50
$26.00

Cosl 0f MADUre.....vererercsnsnsasnse.. 25.00

Profit from using manure......ceceveeeeeancs SL
And in the o*her:—

107 bushels of potatoes at 80 cents...........$50.
Cost Of MADUre. ... covveniiirnnernnns )
Profit from using manure...............m

8
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'l‘t:e only question is, whether the same quantity of the right
kind of manure is as likely to double the potato crop as to double
the wheat crop, when both are raised on average land.

‘It is not an easy matter,” said the Deacon, * to double the yield
of potatoes.” *® \

“ Neither is it,” said I, “ to double the yield of wheat, but both
can be done, provided you start low enough. If your land is clean,
and well worked, and dry, and only produces ten bushels of wheat
per acre, there is no difficulty in making it produce twenty bushels;
and so of potatoes. If the land be dry and well cultivated, and,
barring the bugs, produces without manure 75 bushels per acre,
there ought to be no difficulty in making it produce 150 bushels.

“But if your land produces, without manure, 150 bushels, it is
not always easy to make it produce 800 bushels. Fortunately, or
unfortunately, our land is, in most cases, poor enough to start
with, and we ought to be able to use manure on potatoes to great

advantage.”
“ But will not the manure,” asked the Deacon,” injure the quality
of the potatoes?”

I think not. 8o far a3 my experiments and experience go, the
judicious use of good manure, on dry land, favors the perfect ma-
turity of the tubers and the formation of starch. I never manured
potatoes so highly as I did last year (1877), and never had potatoes
of such high quality. They cook white, dry, and mealy. We
made furrows two and a half feet apart, and spread rich, well-rotted
manure in the furrows, and planted the potatoes on top of the ma-
nure, and covered them with a plow. In our climate, I am inclined
to think, it would be better to apply the manure to the land for
potatoes the autumn previous. If sod land, spread the ranure on
the surface, and let it lie exposed all winter. If stubble land,
plow it in the fall, and then spread the manure in the fall or win-
ter, and plow it under in the spring,
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CHAPTER XXXII.
WHAT CROPS SHOULD MANURE BE APPLIED "

*It will not do any harm on any crop,” said the Deacon, “ but
on my farm it seems to be most convenient to draw it out in the
winter or spring, and plow it under for corn. I do not know any
farmer except you who uses it on potatoes.”

My own rule is to apply manure to those crops which require
the most labor pev acre. ButI am well aware that this rule will
have many exceptions. For instance, it will often pay well to use
manure on barley, and yet barley requires far less labor than corn
or potatoes. ) .

People who' let out, and those who work farms “on shares”
seldom understand this matter clearly. I knew a farmer, who last
year let out afield of good land, that had been in corn the previous
year, to a man to sow to barley, and afterwards to wheat on ‘‘ the
halves.,” Another part of the farm was taken by a man to plant
corn and potatoes on similar terms, and another man put in several

“acres of cabbage, beets, carrots, and omnions on halves. It never
seemed to occur to either of them that the conditions were un-
equal. The expense of digging and harvesting the potato-crop
alone was' greater than the whole cost of the barley-crop; while,
after the barley was off, the land was plowed once, harrowed, and
sowed to winter wheat; and nothing more has to be done to it
,until the next harvest. With the garden crops, the difference is-
even still more striking. The labor expended on one acre of
onions or carrots would put in and harvest a ten-acre field of
barley. If the tenant gets pay for his labor, the landlord would
get say $5 an acre for his barley land, and $50 for his carrot and
onion land. I am pretty sure the tenants did not see the matter
in this light, nor the farmer either.

Crops which require a large amount of labor can only be grown
on very rich land. Our successful market-gardeners, seed-growers,
and nurserymen understand this matter. They must get great
crops or they cannot pay their labor bill. And the principle is ap-
plicable to ordinary farm crops. Some of them require much more
labor than others, and should never be grown unless the land is

12
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capable of producing a maximum yield per acre, or a close ap-
proximation to it. As a rule, the least-paying crops are those which
require the least labor per acre. Farmers are afraid to expend
much money for labor. They are wise in this, unless all the con-
ditions are favorable. But when they have land in a high state of
cultivation—drained, clean, mellow, and rich—it would usually pay
them well to grow crops which require the most labor.

And it should never be forgotten that, as compared with nearly ’

all other countries, our labor is expensive. No matter how cheap
our land may be, we can not afford to waste our labor. It is too
costly. If men would work for nothing, and board themselves,
there are localities where we could perhaps afford to keep sheep
that shear two pounds of wool a year; or cows that make 75 lbs.
of butter. We might make a profit out of a wheat-crop of 8 bush-
els per acre, or a corn-crop of 15 bushels, or a potato-crop of 50
bushels. But it cannot be donc with labor costing from $1.00 to
$1.25 per day. And I do not believe labor will cost much less in
our time. The only thing we can do is to employ it to the best ad-
vantage. Machinery will help us to some extent, but I can see no
real escape from our difficulties in this matter, except to raise larger
crops per acre.

In ordiuary farming, “larger crops per acre” means fewer acres
planted or sown with grain. It means more summer fallow, more
grass, clover, peas, mustard, coleseed, roots, and other crops that
are consumed on the farm. It means more thorough cultiva-
tion. It means clean and rich land. It means husbanding the
ammonia and nitric acid, which is brought to the soil, as well as
that which is developed from the soil, or which the soil attracts
from the atmosphere, and using it to grow a crop every second,
third, or fourth year, instead of every year. If a piece of land will
grow 25 bushels of corn every year, we should aim to so manage
it, that it will grow 50 every other year, or 75 every third year, or,
if the clémate is capable of doing it, of raising 100 bushels per acre
every fourth year.

Theoretically this can be done, and in one of Mr. Lawes’ experi-
ments he did it practically in the case of a summer-fallow for
wheat, the one crop in two years giving a little more than two
crops sown in succession. But on sandy land we should probably

lose a portion of the liberated plant-food, unless we grew a crop of

some kind every year. And the matter organized in the renovat-
ing crop could not be rendered completely available for the
next crop. In the end, however, we ought to be able to get it with
little or no loss, How best to accomplish this result, is one of the
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most interesting and important £ elds for scientific investigation and
practical experiment. 'We know enough, however, to be sure that
there is a great advantage in waiting until there is a sufficient ac-
cumulation of available plant-food in the soil to produce a large
yield, before sowing a crop that requires much labor.

If we do not want to wait, we must apply manure. If we have
no barn-yard or stable-manure, we must buy artificials.

HOW AND WHEN MANURE SHOULD BE APPLIED.

This is not a merely theoretical or chemical question. We must
take into consideration the cost of application. Also, whether we
apply it at a busy or a leisure season. I have seen it recommended,
for instance, to spread manure on meadow-land immediately after
the hay-crop was removed. Now, I think this may be theorctically
very good advice. But, on my farm, it would throw the work
right into the midst of wheat and barley harvests; and I skould
make the theory bend a little to my convenience. The meadows
would have to wait until we had got in the crops—or until harvest
operations were stopped by rain.

I mention this merely to show the eomplex eharacter of this
question. On my own farm, the most leisure season of the year,
except the winter, is immediately after wheat harvest. And, as
already stated, it is at this time that Jobn Johnston draws out his
manure and spreads it on grass-land intended to be plowed up the
following spring for corn.

If the manure was free from weed-seeds, many of our best farm-
ers, if they had some well-rotted manure like this of John John-
ston’s, would draw it out and spread it on their fields prepared for
winter-wheat.

In this case, I should draw out the manure in heaps and then
spread it carefully. Then harrow it, and if the harrow pulls the
manure into heaps, spread them and harrow again. It is of the
greatest importance to spread manure evenly and mix it thor-
oughly with the soil. If this work is well done, and the manure
is well-rotted, it will not interfere with the drill. And the manure
will be near the surface, where the young roots of the wheat can
get hold of it. i

“You must recollect,” said the Doctor, * that the roots can only
take up the manure when in solution.”

“Tt must also be remembered,’” said I, * that a light rain of, say,
only half an inch, pours down on to the manures spread on an
acre of land about 14,000 gallons of water, or about 56 tons. If
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you have put on 8 tons of manure, half an inch of rain would fur-
nish a gullon of water to each pound of manure. It is not difficult
to understand, therefore, how manure applied on the surface, or
near the surface, can be taken up by the young roots.”

“That puts the matter in a new light to me,” said the Deacon.
“Jf the manure was plowed under, five or six inches deep, it
would require an abundant rain to reach the manure. And it is
not one year in five that we get rain enough to thoroughly soak
the soil for several weeks after sowing the wheat in August or
Septeaber. And when it does come, the season is so far advanced
that the wheat plants make little growth.”

My own opinion is, that on clayey land, manure will act much
quicker if applied on, or near the surface, than if plowed under.
Clay mixed with manure arrests or checks decomposition. Sand
has no snch effect. If anything, it favors a more active decompo-
sition, and hence, manure acts much more rapidly on sandy
land than on clay land. And I think, as a rule, where a farmer
advocates the application of manure on the surface, it will be
found that he occupies clay land or a heavy loam; while those
who oppose the practice, and think manure should be plowed
under, occupy sandy land or sandy loam,

¢ J. J. Thomas,” said I, ‘‘ once gave me a new 1dea ”

“Is that anything strange,” remarked the Deacon. ‘‘Are ideas
80 scarce among you agricultural writers, that you can recollect
who first suggested them ?”

“Be that as it may,” said I, ‘“ this idea has had a decided influ-
ence on my farm practice. I will not say that the idea originated
with Mr. Thomas, but at any rate, it wasnew to me. I had always
been in the habit, when spading in manure in the garden, of putting
the manure in the trench and covering it up ; and in plowing it in,
I thought it was desirable to put it at the bottom of the furrow
where the next furrow would cover it up.”

“ Well,” said the Deacon, “ and what objection is there to the
practice?”

“I am not objecting to the practice. I do not say that it is not a
good plan. It may often be the only practicable method of apply-
inr manure. But it is well to know that there is sometimes a better
plan. The idea that Mr. Thomas gave me, was, that it was very
desirable to break up the manure ﬁne, spread it evenly, and thor-
oughly mix it with the soil.

¢ After the manure is spread on the soil,” said Mr. Thomas, * and
before plowing it in, great beneflt is derived by thoroughly harrow-
ing the top-soil, thus breaking finely both the manure and the seil,
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andl mixing them well together. Anotlier way for the perfect dif-
fusion of the manure among the particles of earth, is, to spread
the manure io autumnn, so that all the rains of this scason may dis-
solve the soluble portions and carry them down among the parti-
cles, where they are absorbed and retained for the growing crop.

“In experiments,” continues Mr. Thomas, “ when the manure
for corn was thus applied in antumn, has-afforded a yield of about
70 bushels per acre, when the same amount applied in spring, gave
only 50 bushels. A thin coating of manure applied to winter-
wheat at the time of sowing, and was harrowed in, has increased
the crop from 7 to 10 bushels per acre—and in addition to this, by
the stronger growth it has caused, as well ‘as by the protection it
has afforded to the surface, it has not unfrequently saved the crop
from partial or total winter-killing.

“In cases where it is necessary to apply coarse manures at once,
much may be done in lessening the evils of coarseness by artificially
grinding it into the soil. The instrument called the drag-roller—
which is like the common roller set stiff so as not to revolve—has
been used to great advantage for this purpose, by passing it over
the surface in connection with the harrow. We have known this
treatment to effect a thorough intermixture, and to more than
double the crop obtained by common management with common
manure.”

TOP-DRESSING WITH MANURE.

The term “ top-dressing ” usually refers to sowing or spreading
manures on the growing crop. For instance, we top-dress pastures
or meadows by spreading manure on the surface. If we sow ni.
trate of soda, or guano, on our winter-wheat in the spring, thmt
would be top-dressing. We-often' sow gypsum on clover, and on
barley, and peas, while the plants are growing in the spring, and
this is top-dressing.

“If the gypsum was sown broadcast on the land before sowing
the seed,” said the Deacon, ‘‘ would not that be top-dressing also?”

Strictly speaking, I suppose that would not be top-dressing.

Top-dressing in the sense in which I understand the term, is
seldom adopted, except on meadows and pastures as a regular sys-
tem. It is an after-thought. We have sown wheat on a poor,
sandy knoll, and we draw out some manure and spread on it in the
winter or early spring; or we top-dress it with hen-manure, or
guano, or nitrate of soda and superphosphate. I do not say that
this is better than to apply the manure at the time of sowing the
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wheat, but if we neglect to do so, then top-dressing is a commend-
able practice.

Dr. Velcker reports the result of some experiments in top-dress-
ing winter-wheat on the farm of the Royal Agricultural College at
Cirencester, England. The manures were fircly sifted and mixed
with about ten times their weight of fine soil, and sown broadcast
on the growing wheat, March 22. A fine rain occurred the follow-
ing day, and wasbed the manure into the soil. The following is
the yield per acre:—

No manure................ sesssisanse 27 bushels and 1984 1bs. of straw.
280 Ibs. Peruvian gUADO..ivaveinnnnn s «“ 2576 o u
195 ¢ nitrate of s0d8........ ...t 38 ¢ ¢« 2695 “ o oou
180 ¢ nitrate of soda, and 168 1bs. of

common salt. . cereeeeeea... 404 “ 2736 o«
443 1bs. Proctor s wheat-manure . 89 “ 2668 «“ “
67) “ - * [13 [ 3032 [ 3
4 tons chn]k-marl ..... e ee————————T w “ 1872 “ o«

The manures in each case cost $7.80 per acre, except the large
dose of Proctor’s wheat-manure, which cost $11.70 per acre. The
wheat was worth $1.26 per bushel. Leaving the value of the straw
outof the question, tae profit from the use of the top-dressing was :

With guano. .......... .................$8t0peracre.
“ npitrate of soda........ . ciiiiiinennn 6.00
“ nitrate of soda and common salt . 9.33
443 lbs when.t-manure veveeees 1.94
“ 612 ¢ o e ceeeenn10.16
The marl did no good.

The nitrate of soda and common salt contained no phosphoric
acid, and yet produced an excellent effect. The guano and the
wheat-manure contained phosphoric acid as well as nitrogen, and
the following crop of clover would be likely to get some benefit
from it.

John Johnston wrote in 1868, “I have used manure only as a
top-dressing for the last 26 years, and I do think one load, used in
that way, is worth far more than two loads plowed under on our
stiT land.”
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CHAPTER XXXIII.

MANURES ON PERMANENT MEADOWS AND
PASTURES.

In this country, where labor is comparatively high, and hay
often commands a good price, a good, permanent meadow fre-
quently affords as much real profit as any other portion of the
farm. Now that we have good mowing-machines, tedders, rakes,
and loading and unloading apparatus, the labor of hay-making
is greatly lessened. The only difficulty is to keep up and increase
the annual growth of good grass.

Numerous experiments on top-dressing meadows are reported
from year to year. The results, of course, differ considerably, being
influenced by the soil and season. The profit of the practice de-
pends very much on the price of hay. In the Eastern States, hay
generally commands a higher relative price than grain, and it not
unfrequently happens that we can use manure on grass to decided
advantage.

The celebrated experiments of Messrs. Lawes & Gilbert with
¢ Manures on Permanent Meadow-land ” were commenced in 1856,
and have been continued on the same plots every year since that
time.

“You need not be afraid, Deacon,” said I, as the old gentleman
commenced to button up his coat, “ I am not going into the details
of these wonderful experiments; but I am sure you will be inter
ested in the results of the first six or seven years,

The following table explains itself:
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These are all the figures I will trouble you with. The “mixed
mineral manures” consisted of superphosphate of lime (composed
of 160 1bs. bone-ash and 150 1bs. sulphuric acid, sp. gr. 1.7), 800 Ibs,
sulphate of potash, 200 Ibs. sulphate of soda, and 100 lbs. sulphata
cf magnesia. The ammonia-salts consisted of equal parts sulphate
and muriate of ammonia, containing about 25 per cent. of ammo-
nia. The manures were sown as early as possible in the spring,
and, if the weather was suitable, sometimes in February. The
farmyard-manure was spread on the land, in the first year, in the
spricg, afterwards in November or December. The hay was cut
from the middle to the last of June; and the aftermath was pas-
tured off by sheep in October.

"It is curious,” said the Deacon, * that 400 lbs. of ammonia-salts
should give as great an increase in the yield of hay the first year
as 14 tons of farmyard-manure, but the second year the farmyard-
manure comes out decidedly ahead.”

" “The farmyard-manure,” said I, * was applied every year, at the
rate of 14 gross tons per acre, for eight years—1853 to 1863. After
1863, this plot waa left without manure of any kind. The average
yield of this plot during the first 8 years was 4,800 lbs. of hay per
acre.

On the plot dressed with 14 tons of farmyard-manure and 200
1bs. ammonia-salts, the average yield of hay for 8 years was 5,644
Ibs. per acre. After the eighth year the farmyard-manure was dis-
continued, and during the next twelve years the yield of hay
averaged 3,683 1bs., or 1,149 Ibs. more than the continuously unma-
nured plot.

In 1859, superphosphate of lime was used alone on plot 8, and
has been continued ever since. It seems clear that this land, which
had been in pasturc or meadow for a hundred yecars or more, was
not deficient in phosphates.

“ It does not seem,” said the Deacon, “ to have been deficient in
anything. The twentieth crop, on the continuously unmanured
plot was nearly 1} ton per acre, the first cutting, and nearly 4-ton
the second cutting. And apparently the land was just as rich in
1875, as it was in 1856, and yet over 25 tons of hay had been cut
and removed from the land, without any manure being returned.
And yet we are told that hay is a very exhausting crop.”

“ Superphosphate alone,” said the Doctor, “did very little to
increase the yield of hay, but superphosphate ¢nd ammonia pro-
duced the first year, 1859, over a ton more hay per acre than the
superphosphate alone,and when pofash is added to the manure, the
yield is still further increased.”
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“ Answer me one question,” said the Deacon, “ and let us leave
the subject. In the light of these and other experiments, what do
you consider the cheapest and best manure to apply to a perma-
nent meadow or pasture ?”’

“Rich, well-decomposed farmyard or stable manure,” said I,
“and if it is not rich, apply 200 lbs. of nitrate of soda per acre, in
addition. This will make it rich. Poor manure, made from straw,
corn-stalks, hay, etc., is poor in nitrogen, and comparatively rich
in potash. The nitrate of soda will supply the deficiency of ni-
trogen. On the sea-shore fish-scrap is a cheaper source of nitrogen,
and may be used instead of the nitrate of soda.”

CHAPTER XXXIV, _

MANTURES FOR SPECIAL CROPS.

MANURES FOR HOPS.

“For hops,” said the Doctor, ‘‘ there is nothing better than rich,
well-decomposed farmyard-manure—such manure as you are now
making from your pigs that are bedded with stable-manure. ”

“That is so,” said I, “ and the better you feed your horses and
pigs, the better will the manure be for hops. In England, Mr.
Paine, of Surrey, made a serics of experiments with different ma-
nures for hops, and, as the result of four years trial, reported that
rape-cake, singly, or in combination, invariably proved the best
manure for hops. In this country, cotton-seed, or cotton-seed-
cake, would be a good substitute for the rape-cake. Whatever ma-
nure is used should be used liberally. Hops require a large amount
of labor per acre, and it is, therefore, specially desirable to obtain
a large yicld per acre. This can be accomplished only by the most
lavish expenditure of manure. And all experience seems to show
that it must be manure rick ¢n nitrogen. In the hop districts of
England, 25 tons of rich farmyard-manure are applied per acre;
and in addition to this, soot and rags, both rich in nitrogen, have
long been popular auxiliaries. The value of soot is due to the
fact that it contains from 12 to 15 per cent of sulphate of am-
monia, and the fact that it has been so long used with success as a
manure for hops, seems to prove that sulphate of ammonia, which
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can now be readily obtained, could be used to advantage by our
hop-growers—say at the rate, in addition to farm-yard manure, of
590 lbs. per acre, sown broadcast early in the spring.

MANURES FOR TOBACCO.

When tobacco is grown for wrappers, it is desirable to get a
large, strong leaf. The richest land is selected for the crop, and
large quantities of the richest and most stimulating manures are
used.

Like cabbages, this crop requircs a large amount of plant-food
per acre; and, like them, it can only be grown by constant and
high manuring. More manure must be used than the plants can
take up out of the soil, and hence it is, that land which has been
used for growing tobacco for some years, will be in high condition
for other crops without further manuring.

Farm-yard or stable-manure, must be the mainstay of the tobac-
co-planter. With this, he can use artificial fertilizers to advantage
—such as fish-scrap, woollen-rags, Peruvian guano, dried blood,
slaughter-house offal, sulphate of ammonia, nitrate of soda, etc.

For choice, high-flavored smoking-tobacco, the grower aims to
get quality rather than quantity. This seems to depend more on
the land and the climate than on the manures used. Superphos-
phate of lime would be likely to prove advantageous in favor-
ing the early growth and maturity of the crop. And in raising
tobacco-plants in the seed-bed, I should expect good results from
the use of superphosphate, raked into the soil at t.he rate of three
or four lbs. per square rod.

MANURES FOR INDIAN CORN.

‘We know less about the manurial requirements of Indian corn,
than of almost any other crop we cultivate. We know that wheat,
barley, oats, and grasses, require for their maximum growth a lib-
eral supply of availible nitrogen in the soil. And such facts and
experiments as we have, seem to indicate that the same is also true
of Indian corn. It is, at any rate, reasonable to suppose that, as
Indian corn belongs to the same botanical order as wheat, barley,
oats, rye, timothy, and other grasses, the general manurial require-
ments would be the same. Such, I presume, is the case; and yet
there seem to be some facts that would incline us to place Indian
corn with the leguminous plants, such as clover, peas, and beans,
rather than with the cereals, wheat, barley, oats, etc.

“ Why so0,” asked the Deacon, “ Indian corn does not have much
in common with beans, p-as, and clover? ”



276 TALKS ON MANURES.,

As we have shown, clover can get more nitrogen out of the soil,
than wheat, barley, and oats. And the same is true of beans and
peas, though probably not to so great an extent.

Now, it would secem that Indian corn can get more nitrozen out
of a soil, than wheat, barley, or oats—and to this extent, at
least, we may consider Indian corn as a renovating crop. In cther
words, the Indian corn can get more nitrogen out of the soil, than
wheat, barley, and oats—and when we feed out the corn and
stalks on the farm, we have more food and more manure than if
we raised and fed out a crop of oats, barley, or wheat. If this
idea is correct, then Indian corn, when consumed on the farm,
should not be classed with what the English farmers term * white
crops,” but rather with the * green crops.” Inother words, Indian
corn is what cll writers used to call a “fallow crop”—or what
we call a renovating crop.

If this is so, then the growth and consumption of Indian corn on
the farm, as is the case with clover, should leave the farm richer
for wheat, rather than poorer. I do not mean richer absolutely,
but richer so far as the ava.l2ble sgpply of plant-food is concerned.

“It may be that you are right,”"said the Doctor, “ when corn is
grown for fodder, but not when grown for the grain. It is the for-
mation of the seed which exhausts the soil.”

If I coull be sure that it was true of corn-fodder, I should have
little doubt that it is true also of corn as ordinarily grown for
crain and stalks. For, I think, it is clear that the grain is formed
at the expense of the stulks, and not directly from the soil. The
corn-fodder will take from the soil as much nitrogen and phos-
phoric acid as the crop of corn, and the more it will take, the more
it approximates in character to clover and other renovating crops.
If corn-fodder is a renovating crop, so is the ordinary corn-crop,
also, provided it is consumed on the farm.

‘“ But what makes you think,” said the Deacon, “ that corn can
get more nitrogen from the soil, than wheat?”

“That is the real point, Deacon,” said I, “ and I will ask you this
question. Suppose you had a field of wheat seeded down to clover,
and the clover failed. After harvest, you plow up half of the field
and sow it to wheat again, the other half of the field you plow in
the spring, and plant with Indian corn. Now, suppose you get 15
bushels of wheat to the acre, how much corn do you think you
would be likely to get ?”

“ Well, that depends,” said the Deacon, “but I should expect at
least 30 bushels of shelled corn per acre.”

“ Exactly, and I thin most farmers would tell you the same;
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you get twice as much corn and stalks to the acre as you would of
wheat and straw. In other words, while the wheat cannot find
more nitrogen than is necessary to produce 15 bushels of wheat
and straw, tie corn can find, and does find, take up, and organize,
at least twice as much nitrogen as the wheat.”

If these are facts, then the remarks we have made in regard to
the value of clover as a fertilizing crop, are applicable in some de-
gree to Indian corn. To grow clover and sell it, will in the end
impoverish the soil ; to grow clover and feed it out, will enrich the
land. And the same will be true of Indian corn. It will gather
up nitrogen that the wheat-crop caa not appropriate; and when
the corn and stalks are fed out, some 9 per cent of the nitrogen
will be left in the manure.

“You do not think, thea,” said the Doctor, “that nitrogen is
such an important elemext in manure for corn, as it is in a manura
for wheat.”

I have not said that. If we want a large crop of corn, we shall
usually need a liberal supply of availatle nitrozen. But this is
because a larger crop of corn means a much larger produce per
acre, than a large crop of wheat. Forty bushcls of wheat per acre
is an unusually large crop with us; but 80 bushcls of shelled cora
can be grown in a favorable season, and oa rich, well-cultivated
land. As the Deacon has said, 30 bushels of corn per acre can bz
grown as easily as 15 bushels of wheat; and it is quite probabls, in
meny cases, that a manure containing no nitrogen, might give us
a crop of 85 or 40 bushels per acre. In other words, up to a cer-
tain point, manures containing mineral, or carbonaceous matter,
might frequently, in orlinary agriculture, increase the yicld of In-
dian corn; while on similar land, such manurcs would have little
effect on wheut.

“That is 80,” said the Deacor, “ we all know that plastcr fre-
quently increases the growth of corn, waile it scldom does much
good on wheat.”

But, after you have got as large a crop as the land will produce,
aided by plaster, ashes, and superphosphate, say 40 bushels of
shelled corn per acre, then if you want to raise 70 bushels per acre,
you must furnish tho soil with manurcs containing sufficient avail-
able nitrozen.

SBome years ago, I made some careful experiments with artificial
manures on Indian corn.
“Ob, yes,” said the Deacon, “they were made on the south lot,
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in front of my house, and I recollect taat the N. Y. State Ag.
Bociety awarded you a prize of $75 for them.”

“ And I recollect,” said I, * how you and some other neighbors

laughed at me for spending so much time in measuring the land
aad applying the manures, and measuring the crop. But I wish I
could have afforded to continue them. A single experiment, how-
ever carefully made, can not be depended on. However, I will
give the results for what they are worth, with some remarks made
at the time:
. “The soil on which the experiments were made, is a light, sandy
loam. It has been under cultivation for upwards of twenty years,
and so far as I can ascertain has never been manured. It has been
somewhat impoverished by the growth of cereal crops, and it was
thought that for this reason, and on account of its light texture
and ~ctive character, which would cause the manures to act imme-
diately, it was well adapted for the purpose of showing the effect
of different manurial substances on the corn-crop.

“The land was clover-sod, two years old, pastured the previous
summer. It was plowed early in the spring, and harrowed until
in excellent condition. The corn was planted May 23, in hills 8}
feet apart each way.

“The manures were applied in the hill immediately before the
sced was planted.

“With superphosphate of lime, and with plaster (gypsum, or
sulphate of lime), the seed was placed directly on top of the ma-
nure, ag it is well known that these manures do not injure the
germinating principle of even the smallest seecs.

“The ashes were dropped in the hill, and then covered with soil,
and the seed planted on the top, so that it should not come in con-
tact with the aches,

‘‘ Guano and sulphate of ammonia were treated in the same way.

‘‘On the plots where ashes and guano, or ashes and sulphate of
ammonia were both used, the ashes were first put in the hill, a~d
covered with soil, and the guano or sulphate of ammonia placed
on the top, and also covered with soil before the seed was planted.
The ashes and superphosphate of lime was also treated in the same
way. It is well known that unleached ashes, mixed either with
guano, sulphate of ammonia, or superphosphate, mutually decom-
pose exch other, setting frce the ammonia of the guano and sul-
phate of ammonia, and converting the soluble phosphate of the
superphosphate of lime into the insoluble form in which it existed
before treatment with sulphuric acid. All the plots were planted
on the same day, and the manures weighed and applied under my
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own immediate supervision. Everytuing was done that was
deemed necessary to secure accuracy.

‘“The following table gives the results of the experiments:

TABLE SHOWING THE RESULTS OF EXPERIMENTS ON INDIAN CORN.
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8. (400 1bs. unleached wood-ashes and
100 1bs. f)laater (mixed).... .| 68| 10 8 3 1
4. 1150 1hs. sulphate of ammonia 90| 15 | 106 30 8 38
5. 800 1bs. su{)erphosvhato of lime .1 70 8 8 10 1 11
6. 150 1bs. sulphatc of ammonia and 300
1b«, superphogphate of lime (mixed)| 85 5 90 28 .| B8
7.,400 1bs. unleached wood ashes, (an-
certain)........... toee seseeracssas 60| 12 ™ |eeeees| B 5
8. (150 Ibs. snlphate of ammonia and 400
1bs. unlfa;:hed wood-ashes (sown)| -
separately).. ....ecieiieniieiann.. 10 L4 2 3 0
9. 300 ﬂ.)’s. superpho-phate of lime, 150
1bs. sulph. ammonia, and 400 lbs.
unleached wood-aghes... ..........| 100 8 | 108 40 1 41
10. 400 Ibs. unleached wood-ashes..... .. 60 8 68 |...... 1 1
11. /100 Ibs. plaster. 400 lbs. unleached
wood-ashes, 300 Ibs supcrphos-
phate of lime, and 200 1bs. Peruvian
ZUBDNO. . vvvveense sennneisncoananans 5] 10 | 105 85 8
12,75 1bs enlphate of ammonia. ...| 8| 10 88 18 8 21
18. 1200 Ibs. Peruvian gano............. | 88| 13 | 101 28 6
14,400 1bs. unleached wood-ashes, 100
Ibs. plaster, and 500 1bs. Peruvia
| guano......iceeiinne. cerenn d11l 14 1195 1 61 | 7 | 58

“The superphosphate of lime was made cn purpose for these
experiments, and was a pure mineral manure of superior quality,
madz from calcined bones; it cost abount 2 cents per pound. TLe
sulphate of ammonia was a good, commcrcial article, obtained
from London, at & cost of ahout seven cents per pound. The ashes
were made from beech and hard maple (Acer siccharinum) wood,
and were sifted through a fine sieve before being weighed. The
guano was the best Peruvian, costing about three cents per pound.
It was crushed and sifted before using. In sowing the ashes
on plot 7, an error occurred in their application, and for the
purpose of checking the result, it was deemed advisable to repeat
the experiment on plot 10.

“On plot 5, with 800 Ibs. of superphosphate of lime pcr acre, the
plants came up first, and exhibted a healthy, dark-grcen appear
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ance, which they retained for some time. This result was not an-
ticipated, though it is well known that superphosphate of lime has
the effect of stimulating the germination of turnip-seed, and the
early growth of the plants to an astonishing degree; yet, as it has
no such effect on wheat, it appeared probable that it would not
produce this effect on Indian corn, which, in chemical composition,
is very similar to wheat. The result shows how uncertain are all
speculations in regard to the manurial requirements of plants.
This immediate effect of superphosphate of lime on ccrn was so
marked, that the men (who were, at the time of planting, somcewhat
inclined to he skeptical, in regard to the value of such small doses
of manure), declared that ‘superphosphate beats all creation for
corn.’ The difference in favor of superphosphate, at the time of
hoeing, was very perceptible, even at some distance.

“ Although every precaution was taken that was deemed ne-
cessary, to prevent the manures from mixing in the hill, or from
injuring the seed, yet, it was found, that those plots dressed with
ashes and guano, or with ashes and sulphate of ammonia, were in-
jured to some extent. Shortly after the corn was planted, heavy
rain set in, and washed the sulphate of ammonia and guano, down
into the ashes, and mutual decomposition took place, with more
or less loss of ammonia. In addition to this loss of ammonia, thesz
manures came up to the surface of the ground in the form of an
excrescence, 80 hard that the plants conld with difficulty penctrate
through it.

¢TIt will be seen, by examining the table, that although the su-
perphosphate of lime had a good effect during the eaily stages of
the growth of the plants, yet the increase of ears of corn in the end
did not come up to these early indications. On plot 5, with 300 Ibs.
of superphosphate of lime per acre, the yield is precisely the same
as on plot 2, with 100 1lbs. of plaster (sulphate of lime), per acre.
Now, superphosphate of lime is composed necessarily of soluble
phosphate of lime and plaster, or sulphate of lime, formcd from a
combination of the sulphuric acid, employed in the manufacture of
superphosphate, with the lime of the bones. In the 800 lts. of
superphosphate of lime, sowu on plot 5, there would be about 100
Ibs. of plaster; and as the effect of this dressing is no greater than
was obtained from the 100 lbs. of plaster, sown on plot 2, it fol-
lows, that the good effect of the superphosphate of lime was due
to the plaster that it contained.

“Again, on plot 4, with 150 1bs. of sulphate of -ammonia per
acre, we have 90 bushels of ears of sound corn, and 15 bushels of
ears of soft corn, (‘ nubbins,’) per acre ; or a total incrcasc over the
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plot without manure, of 33 bushels. Now, the sulphate of ammo-
nia contains no phosphate of lime, and the fact that such a manure
gives a considerable increase of crop, confirms the conclusion wo
have arrived at, from a comparison of the results on plots 2 and §;
that the increasc from the superphosphate of lime, is not due to
the phosphate of lime which it contains, unless we are to conclude
tuat the sulphate of ammonia rendered the phosphate of lime in
the soil more readily soluble, and thus furaished an increaseld
quantity in an available form for assimilation by the plants—
a conclusion, which the results with superphosphate alone, on
plot 5, and with superphosphate and sulphate of ammonia, com.-
bined, on plot 6, do not sustain.

‘““On plot 12, half the quantity of sulphate of ammonia, was
used as on plot 4, and the incrcas: is a little more than half what it
is where double the quantity was used. Azain, on plot 18, 200 1bs.
of Peruvian guano per acre, gives nearly as great an increase of
sound corn, as the 150 Ibs. of sulphsate of ammonia. Now, 200 lbs.
of Peruvian guano conutains nearly as much ammonia as 150 lbs.
sulpbate of ammonia, and the increase in both cases is evidently
due to the ammonia of these manures. Tae 200 lbs. of Peruvian
guano, contained about 50 Ibs. of phosphate of lime; but as the sul-
phate of ammonia, which contains no phosplate of lime, gives as
great an increase as the guano, it follows, that the phosphate of
lime in the guano, had little, if any effect; a result precisely simi-
lar to that obtained with superphosphate of limc.

“ We may conclude, therefore, that on this soil, which has never
been manured, and which has been cultivated for many years with
the Ceralia— or, in other words, with crops which remove a large
quantity of phcsphate of lime from the soil—the phosphate of
lime, relatively to the ammonia, is not deficient. If such was nct
the case, an application of soluble phosphate of lime would have
given an increase of crop, which we have shown was not the case
in any one of these experiments.

¢ Plot 10, with 400 Ibs. of unleached wood-ashes per acre, pro-
duces the same quantity of sound corn, with an extra bushel of
‘nubbins’ per acre, as plot 1, without any manure at all; ashes,
therefore, applied alone, may be said to have had no effect what-
ever. On plot 8, 400 1bs. of ashes, and 100 1bs. of plaster, give the
same total number of bushels per acre, as plot 2, with 100 lbs. of
plaster alone. Plot 8, with 400 lbs. ashes, and 150 1bs. of sulphate
of ammonia, yiclds three bushels of sound corn, and five bushcls
of ‘nubbins’ per acre, less than plot 4, with 150 1bs, sulphate of
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ammonia alone. This result may be ascribed to the fact previously
alluded to—the ashes dissipated some of the ammonia.

‘‘Plot 11, with 100 Ibs. of plaster, 400 1bs. ashes, 300 lbs. of super-
phosphate of lime, and 20C lbs. Peruvian guano (which contains
about as much ammonia as 150 lbs. sulphate of ammonia), pro-
duced precisely the same number of total bushels per acre, as plot
4, with 150 lbs. sulphate of ammonia alone, and but 4 bushels more
per acre, than plot 138, with 200 lbs. Peruvian guano alone. It is
evident, from these results, that neither ashes nor phosphates had
much effect on Indian corn, on this impoverished soil. Plot 14 re-
ceived the largest dressing of ammonia (509 lbs. Peruvian guano),
and produced much the largest crop; though the increase is not so
great in proportion to the guano, as wherc smaller quautities were
used.

“The manure which produced the most profitable result, was
the 100 lbs. of plaster, on plot 2. The 200 lbs. of Peruvian guano,
on plot 13, and which cost about $6, gave an increase of 14 bushels
of shelled corn, and 6 bushels of ‘nubbins.’ This will pay at the
present price of corn in Rochester, although the profit is not very
great. The superphosphate of lime, although a very superior
article, and estimated at cost price, in no case paid for itself. The
same is true of the ashes.

“ But the object of the experiment was not so much to ascertain
what manures will pay, but to ascertain, if possible, what constitu-
ents of manures are required, in greatest quantity, for the maxi-
mum growth of dorn. * * Hitherto, no experiments have bcen
made in this country, on Indian corn, that afforded any certain in-
formation on this point. Indeed, we believe no satisfactory experi-
ments have been made on Indian corn, in any country, that throw
any definite light on this interesting and important question. A
few years ago, Mr. Lawcs made similar cxperiments to those given
above, on his farm, at Rothamsted, England; but owing to the
coolness of the English climate, the crop did not arrive at maturity.

“ Numerous experiments have been made in this country, with
guano and superphosphate of lime; but the superphosphates used
were commercial articles, containing more or less ammonisa, and if
they are of any benefit to those crops to which they are applied, it
is 2 matter of uncertainty whether the beneficial effect of the appli-
cation is due to the soluble phosphate of lime, or to the ammonia.
On the other hand, guano contains both ammonia and phosphate ;
and we are equally at a loss to determine, whether the effect is at-
tributable to the ammonia or phosphate, or both. In order, there-
fore, to determine satisfactorily, which of the several ingredients
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of plants is required in greatest proportion, for the maximum
growth of any particular crop, we must apply thesz ingredients sep-
arately, or in such definite compounds, as will enable us to deter-
mine to what particular element or compounds the beneficial effect
is to be ascribed. It was for this reason, that sulphate of ammo-
nia, and a purely mineral superphnsphate of lime, were used in
the above experiments. No one would think of using sulphate of
ammonia at its price, [sulphate of ammonia is now cheaper, while
Peruvian guano is more costly and less rich in ammonia], as an
ordinary manure, for the reason, that the same quantity of ammo-
nia can be obtained in other substances, such as barnyard-manure,
Peruvian guano, etc., at a much cheaper rate. But these manures
contain all the elements of plants, and we can not know whether
the effect produced by them is due to the ammonia, phosphates, or
any other ingredients. For the purpose of experiment, theréfore,
we must use a manure that furnishes ammonia without any ad-
mixture of phosphates, potash, soda, lime, magnesia, etc., even
though it cost much more than we could obtain the same amount
of ammonia in other manures. I make these remarks in order to
correct a very common opinion, that if experiments do not pay,
they are useless. The ultimate object, indeed, is to ascertain the
most profitable method of manuring; but the means of obtaining
this information, can not in all cases be profitable.

“Bimilar experiments to ttose made on Indian corn, were made
on 80il of a similar character, on about an acre of Chinese sugar-
cane. I do not propose to give the results in detail, at this time,
and allude to them merely to mention one very important fact, the
superphosphate of lime had o very marked effect. This manure was
applied in the hill on one plot (the twentieth of an acre,) at the
rate of 400 lbs. per acre, and the plants on this plot came up first,
and outgrew all the others from the start, and ultimately attained
the height of about ten fect; while on the plot receiving no ma-
nare, the plants were not five feet high. This is a result entirely
different from what I should have expected. It has been suppos2d,
from the fact that superphosphate of lime had no effect on wheat,
that it would probably have little effect on corn, or on the sugar-
cane, or other ceralia ; and that, as ammonia is so beneficial for
wheat, it would probably be beneficial for corn and sugar-cane.
The above experiments indicate that such is the case, in regard to
Indian corn, so far as the production of grain is concerned, though,
as we have stated, it is not true in reference to the early growth of
the plants. The superphosphate of limeon Indian corn, stimulated
the growth of the plants, in a very decided manner at first, so
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much so, that we were led to svppose, for some time, that it would
give the largest crop; but at harvest, it was found that it produced
no more corn than plaster. These results seem to indicate, that
superphosphate of lime stimulates the growth of stalks and iecaves,
and has little effect in increasing the production of seed. In raising
Indian corn, for fodder or for soiling purposes, superphosphate of
lime may be beneficial, 2s well as in growing the sorguum for sugar-
making purposes, or for foddder—though, perhaps, not for seed.”

“In addition to the expcriments given above, I also made the
same season, oa an adjoining field, another sct of experiments on
Indian corn, the résults of which are given beiow.

“The land on which these experiments were made, is of a some-
what firmer texture than that on which the other set of experi-
ments was made. It is situated about a mile from the barn-yard,
and on this account, has scldom, if ever been manured. It has
been cultivated for many years with ordinary farm crops. It was
plowed early in the spring, and it was harrowed until quite
mellow. The corn was planted May 3J, 1857. Each experiment
occupied one-tenth of an acre, consisting of 4 rows 83 feect apart,
and the same distance between the hills in the rows, with one row
without manure between each experimental plot.

“The manure was applicd in the hill, in the same manner as in
the first set of experiments.

“The barnyard-manure was well-rotted, and consisted princi-
pally of cow-dung with a littlc horse-dung. Twenty two-horse
wagon loads of this was applied per acre, and each load would
probably weigh about one ton. It was put in the hill and covered
with soil, and the seed then planted on the top.

“ The following table gives the results of tie experiments:

TABLE SHOWING THE REIULTS OF EXPERIMENTS ON INDIAN CORN, MADE NEAR
ROCULCSTER, N. Y, IN THE YEAR 1337,
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* As before stated, the land was of a stronger nature than that
o~ which the first set of experiments wac made, and it was evi-
deatly in better condition, as the plot heving no manure proauced
20 bushels of ears of corn per acre more than the plot without
manure in the other field.

“On plot 4, 300 lbs. of superphosphate of lime gives a total in-
crease of 11 bushcls of ears of corn per acre over the unmanured
plot, agreeing exactly with the increase obtained from tiic same
qusntity of tic same manure on plot 5, in the first set of experi-
ments.

“Plot 8, dressed with 150 lbs. of sulphate of ammonia per acre,
gives a total increase of 28 bushels of ears of corn per acre, over
the unmanured plot; and an increase of 22 bushels of ears per
acre over plot 2, which received 20 loads of good, well-rotted barn-
yard-dung per acre.

*Plot 5, with 400 lbs. of Peruvian guano per acre gives the best
crop of this series viz: an increase of 83 bushels of corn per acre
over the unmanured plot, and 27} over the plot manured with
20 loads of barnyard-dung. The 400 Ibs. of ¢ Cancerine *—an arti-
ficial manure made in New Jecrsey from fish—gives a total in-
crease of 18 bushels of ears per acre over the unmanured plot, and
122 bushels more than that manured with barn-yard dung, though
6 bushels of ears of sound corn and 10 bushels of ‘nubbins’ per
acre less than the same quantity of Peruvian guano.”

MANURE3 FOR TURNIPS.

To raise a large crop of turaips, especially of ruta-bagas, there is
nothing better than a liberal application of rich, well-rotted faim-
yard-manure, and 250 to 300 lbs. of good superphosphate of lime
per acre, drilled in with the seed.

I have seea capital crops of common turnips grown with no
other manure except 300 1bs. of superphosphate per acre, drilled
with th:sezd. Suaperphosphate has a wonderful effect on the de-
vclopment of the roots of the turnip. And this is the secret of it3
great value for this crop. It increases the growth of the young
plant, developing the formation of the roots, and when the turnip
once gets full possession of the soil, it appropriates all the plant-
food it can find. A turnip-crop grown with supcrphosphate, can
get from the soil much more nitrogen than a crop of wheat. The
turnip-crop, when supplied with superphosphate, is a good *‘scav-
enger.” It will gather up an orzanize into good food the refuse
plant-food left in the soil. It is to the surface soil, what clover is
to the subsoil.
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To the markct gardener, or to a farmer who manurcs heavily,
common turnips drillel ia with superphospuate will prove a valu-
able crop. On such land no other manure will be needed. I can-
not too earnestly recommend the use of superphospaate as a ma-
nure for turnips.

For Swede turnips or ruta-bagas, it will usually be necessary, in
order to secure & maximum crop, to use a manure which, in addi-
tion to superphosphate, contains available nitrogen. A gooa dress-
ing of rich, well-rotted manure, spread on the land, and plowed
under, and then 800 lbs. of superphosphate drilled in wita the
sced, would be likely to give a good crop.

In the absence of manure, there is probably nothing better for
the ruta bagas than 800 lbs. of so-called “rectified” Peruvian
guano, that is, guano treated with sulphuric acid, to render the
phosphates soluble. Such a guano is guaranteed to contain 10 per
cent of ammonia, and 10 per cent of soluble phosploric acid, and
would be a good dressing for S8wede turnips.

The best way to use guano for turnips is to sow it broadcast on
the land, and harrow it in, aad then either drill in the turnip-szed
on the flat, or on ridzes. The latter is decidedly the better plan,
provided you have the necessary implements to do the work expe-
ditiously. A double mould-board plow will ridge up four acres a
day, and the guano being previously sown on the surface, will be
turned up with the mellow surface-soil into the ridge, where the
seed i to be sown. The young plants get hold of it and grow so
rapidly as to be soon out of danger from the turnip-beetle.

MANURES FOR MANGEL-WURZEL OR SUGAR-BEETS.

‘When sugar-beets are grown for feeding to stock, there is prob-
ably little or no difference in the manurial requirements of sugar-
beets and mangel-wurzel. Our object is to get as large a growth
as possible consistent with quality.

“Large roots,” said the Deacon, “ have been proved to contain
less nutriment than small roots.”

True, but it does not follow from this that rich land, or heavy
manuring is the chief cause of this difference. It is much more
likely to be due to the variety selected. The seed-growers have
been breeding solely for size and shape. They have succeeded to
such an extent that 84 gross tons of roots have been grown on an
acre. This is equal to over 94 of our tons per acre. *‘ That is an,
enormous crop,” said the Deacon; ‘“‘and it would require some
labor to put 10 acres of them in a cellar.”

“‘If they were as nutritious as ordinary mangels,” said I, *“ that
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would be no argument against them. But such is not the case.
In a letter just received from Mr. Lawes, (May, 1878 ) he charac-
terizes them as ‘ bladders of water and salts.””

Had the seed-growers bred for qui.ty, the roots would have
been of less size, but they would contain inore nutriment.

‘What we want is a variety that has been bred with reference to
quality ; and when this is secured, we need not fear to make the
land rich and otherwise aim to secure great growth and large-sized
roots.

It certainly is not good economy to select a variety which has
been bred for years to produce large-sized roots, and then sow this
seed on poor land for the purpose of obtaining small-sized roots.
Better take a variety bred for quality, and then make the land rich
enough to produce a good crop.

We are not likely to err in making the land too rich for mangel-
wurzel or for sugar-beets grown for stock. When sugar-beets are
grown for sugar, we must aim to use manures favorable for the pro-
duction of sugar, or rather to avoid using those which are un- -
favorable. But where sugar-beets are grown for food, our aim is
to get a large amount of nutriment to the acre. And it is by no
means clear to my mind that there is much to be gained by select-
ing the sngar-beet instead of a good variety of mangel-wurzel. It
is not a difficult matter, by selecting the largest roots for seed, and
by liberal manuring, and continuously sclecting the largest roots,
to convert the sugar-beet into a mangel-wurzel. A

When sugar-beets are grown for food, we may safely manure
them as we would mangel-wurzel, and treat the two crops pre-
cisely alike.

I usually raise from ten to fifteen acres of mangel-wurzel every
year. I grow them in rotation with other crops, and not as the
Hon. Barris Lewis and some others do, continuously on the same
land. We manure liberally, but not extravagantly, and get a fair
yield, snd the land is left in admirable condition for future crops.

I mean by this, not that the land is specially rich, but that it is
very clean and mellow,

“In 1877 said the Deacon, “you had potatoes on the land
where you grew mangels the previous year, and had the best crop
in the neighborhood.”

This i3 true, but still I do not think it a good rotation. A barley
crop sceded with clover would be better, especially if the mangels
were heavily manured. The clover would get the manure which
had been washed into the subsoil, or left in such a condition that
potatoes, ¢x grain could not take it up.
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There is one thing in relation to my mangels of 1876 which has
escaped the Deacon. The whole piece was manured and well pre-
pared, and dibbled in with mangels, the rows being 24 feet apart,
and the seed dropped 15 inches apart in the rows. Owing to poor
sced, the mangels failed on about three acres, and we plowed up
tie land and drilled in corn for fodder, in rows 24 fect apart, and
at the rate of over three bushels of seed per acre. We had a great
erop of corn-fodder.

The next year, as I said before, the whole piece was planted
‘¥ith potatoes, and if it was true that mangels are an * enriching
crop,” while corn is an “ exhausting” crop, we ought to have had
much better potatoes after the mangels than after corn. This was
certainly not the case; if there was any difference, it was in favor
of the corn. But I do not place any confidence in an experimnent
of this kind, where the crops werc not wcighed and the results
carefully ascertained.

Mr. Lawes has made some most thorough experiments with dif-
ferent manures on sugar-beets, and in 1876 he commenced a series
of experiments with mangel-wurzel.

The land is a rather stiff clay loam, similar to that on which the
wheat and barley experiments werz made. It is better suited to
the growth of beets than of turnips.

“Why so,” asked the Deacon, “I thought that black, bottom
1and was best for mangels.”

“ Not so, Deacon,” said I, “ we can, it is true, grow large crops
of mangels on well-drained and well-manured swampy or bottom
land, but the best soil for mangels, especially in regard to quality,
is a good, stiff, well-worked, and well-manurcd loam.”

“And yet,” said the Deacon, “you had a better crop last year
on the lower and blacker portions of the ficld than on the heavy,
clayey land.”

In one sense, this is true. We had dry westher in the spring,
and the mangel sced on the dry, clayey land did not come up us
well as on the cooler and moister bottom-land. We had more
plants to the acre, but the roots on the clayey land, when they
once got fair hold of the soil and the manure, grew larger and bet-
tor than on the lighter and moister land. The great point is to get
this heavy land into a fine, mellow condition.

But to Mr. Lawes’ experiments. They are remarkably intcrest-
ing and instructive. But it is not necessary to go iato all the de-
tails. Suffice it to say that the expcriments scem to prove, very
conclusively, that beets require a liberal supply of available nitro-
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gen. Thus, without manure, the yield of beets was about 7} tons
of bulbs per acre.

With 550 1bs. nitrate of soda per acre, the yield was a little over
22 tons per acre. With 14 tons of farmyard-manure, 18 tons per
acrs. With 14 tons of farmyard manure and 550 lbs. nitratc of
sada, over 274 tons per acre.

Superphosphate of lime, sulphates of potash, soda, and magne-
sia, and common salt, alone, or with other manures, had compara-
tively little effect.

Practically, when we want to grow a good crop of beets or man-
gels, these experiments prove that what we need is tke richest kind
of barnyard-manure.

If our manure is not rich, then we should use, in addition to the
manure, a dressing of nitrate of soda—say 400 or 500 lbs. per acre.

If the land is in pretty good condition, and we have no bara-
yard-manure, we may look for a fair crop from a dressing of ni-
trate of soda alone.

“I sce,” said the Deacon, “ that 550 1bs. of nitrate of soda alone,
gave an increase of 14} tons per acre. And the following year, on
the same land, it gave an increasc of 133 tons; and the next year,
on the same land, over 9 tons.”

“Yes,” said I, “ the first three ycars of the experiments (1871-2-3),
550 1bs. of nitrate of soda alone, applicd cvery year, gave an average
yield of 19} tons of bulbs per acre. During the same three years,
the plot dressed with 14 tons of barnyard-manure, gave an average
yield of 16} tons. But now mark. The next year (1874) all the
plots were left without any manure, and the plot which had been
previously dressed with nitrate of soda, alone, fell off to 8 tons per
acre, while the plot which had been previously manured with
barnyard-manure, produced 10% tons per acre.”

“@Good,” said the Decacon, “there is nothing like manure.”

MANURES FOR CABBAGE, PARSNIPS, CARROTS, LETTUCE,
ONIONS, ETC.

I class these plants together, because, though differing widely in
many respects, they have one feature in common. They are all
artificial productions.

A distinguished amateur horticulturist once said to me, “Tdo
not s2e why it is I have 8> much trouble with lcttuce. My land is
rich, and the lettuce grow well, but do not head. They have a
tendency to run up to seed,and soon get tough and bitter.”

I advised him to raise his own seed from the best plants—and
especially to reject all plants that showed any tendency to go pre-

13
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. maturely to seced. Furthermore, I told him I thought 1f he would
sow a little superphosphate of lime with the secd, it would greatly
stimulate the early growth of the lettuce.

As I have said before, superphosphate, when drilled in with the
seed, has a wonderful effect in developing the root-growta of the
young plants of turnips, and I thought it would have the same
eftect on lettuce, cabbage, caulifiowers, etc.

“ But,” said he, “ it is not roets that I want, but heads.”

“ Exactly,” said I, “ you do not want the plants to follow out
their natural disposition and run up to seed. You want to induce
tuem to throw out a great abundance of tender leaves. In other
words, you want them to ‘head.’ Just as in the turnip, you do not
want them to run up to seed, but to produce an unnatural develop-
ment of ‘bulb.””

_Thirty years ago, Dr. Gilbert threw out the suggestion, that
while it was evident that turnips required a larger proportion of
soluble phosphates in the soil than wheat ; while wheat required a

. larger proportion of available nitrogen 1n the soil, than turnips, it

was quite probable, if we were growing turnips for seed, that then,

turnips would require the same kind of manures as wheat.

We want exceedingly rich land for cabbage, especially for an
early crop. This i3 not merely because a large crop of cabbage
takes a large amount of plant-food out of the soil, but because -
the cultivated cabbage is an artificial plant, that requires its food
in a concentrated shape. In popular lanzuage, the plants have to
be ¢ forced.”

According to the analyses of Dr. Anderson, the outside leaves of
cabbage, contain, in round numbers, 91 per cent of water; and the
heart leaves, 94} per cent. In other words, the green leaves con-
tain 3} per cent more dry matter than the heart leaves.

Dr. Veelcker, who analyzed more recently some “ cattle-cab-
bage,” found 894 per cent of water in the green leaves, and 838%
per cent in the heart and inner leaves—thus confirming previous
analyses, and showing also that the composition of cabbages varies
considerably.

Dr. Valcker found much less water in the cabbage than Dr.
Anderson.

The specimen analyzed by Dr. V., was grown on the farm of
the Royal Ag. College of England, and I infer from some incidental
remarks, that the crop was grown on rather poor land. And it is
probably true that a large crop of cabbage grown on rich land, con-
tains a higher percentage of water than cabbage grown on poorer
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land. On the poor land, the cabbage would not be likely to head .
so well as on the rich land, and the grezn leaves of cabbage con-
tain more than half as much again rcal dry substance as the heart
leaves.

The dry matter of the heart lcaves, however, contains more
actual nutriment than the dry matter of the green leaves.

It would seem very desirable, therefore, whether we are raising
cabbage for market or for home consumption, to make the land
rich enough to grow good heads. Dr. Veelcker says, “ In ordinary
seasons, the average produce of Swedes on our poorer fields is
about 15 tons per acre. On weighing the produce of an acre of
cabbage, grown under similar circumstances, I found that it
amounted to 17} tons per acre. On good, well-manured fields,
however, we have had a much larger produce.”

In a report on the “ Cultivation of Cabbage, and its comparative
Value for Feeding purposes,” by J. M. M’Laren, of Scotland, the
yield of Swede turnips, was 20% tons per acre, and the yield of cab-
bage, 474 tons per acre.

¢TIt is very evident,” said the Deacon, “that if you grow cabbage
you should make the land rich enough to produce a good crop—
and I take it that is all you want to show.”

“] want to show,” I replied, “ that our market gardeners have
reason for applying such apparently excessive dressings of rich
manure to the cabbage-crop. They find it safer to put far more
manure into the land than the crop can possibly use, rather than
run any risk of getting an inferior crop. An important practical
question is, whether they can not grow some crop or crops after
the cabbage, that can profitably take up the manure left in the soil.”

Prof. E. Wolff, in the last edition of ‘ Praktische Diingerlehre,”
gives the composition of cabbage. For the details of which, see
Appendix, page 845,

From this it appears that 50 tons of cabbage contain 240 1bs. of
nitrogen, and 1,600 Ibs. of ash. Included in the ash is 630 lbs.
of potash; 90 lbs. of soda; 810 lbs. of lime; 60 lbs. of magnesia;
140 1bs. of phosphoric acid ; 240 1bs. of sulphuric acid, and 20 Ibs.
of silica.

Henderson, in “ Gardening for Profit,” advises the application
of 75 tons of stable or barn-yard manure per acre, for early cab-
baze. For late cabbage, after peas or early potatocs, he says about
10 tons per acre are used.

Brill, in “Farm Gardening and Seed Growing,” also makes the
same distinction in regard to the quantity of manure used for early
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and late cabbage. He speaks of 70 to 80 toas or more, per acre, of
well-rotted stable-manure as not an unusual or excessive dressing
every year.

Now, according to Wolff's table, 75 tons of fresh stable-mazure,
with straw, contains 82J 1i.8. of nitroge.; 795 lbs. of potash; 15)
1bs. soda ; 815 lbs. of lime ; 210 Ibs. of magnesia; 420 lbs. of phos-
phoric acid ; 105 1bs. sulphuric acid ; 2,655 1bs. of silica, and 60 1bs.
of chlorine.

“ Put the figures sile by sile,” said the Deacon, “ so that we caa
compare them.”

Here they are:

0% | 50 tors
Fre.h Horse,
wanure. | Cubbsge.

Nitrogen 820 lbs. | 940 Ibs,
otash........... . Wt [N
Phosphoric acid . 4 14)

2 T PN 1.0 ¢ 10 ¢
Lime........ooovvvvnvnnnnns 3 31) ¢
Magnesia 210 0 ‘-

“That is rather an interesting table,” said the Doctor. *“In the
case of lime, the crop takes about all that this heavy dressing of
manure supplics—but I suppose the soil is usually capable of fur-
nishing a considerable quantity.”

“That may be so,” said the Dcacon, “but all the authorities on
market gardening speak of the importance of either growing cab-
bage on land containing lime, or else of applying lime as a manure.
Quinn, who writes like a sensible man, says in h's book, ‘ Money
in the Garden,’ ¢ A top-dressing of lim2 every third year, thirty or
forty bushels per acre, spread brogdcast, and harrowed in, just be-
fore planting, pays handsomely.’”

Henderson thinks cabbage can only be grown successfully on
Ind containing abundance of lime. He has used heavy drcssings
of lime on land which did not contain shelle, and the result was
sitlsfictory for a time, but he found it too expensive.

Experience soms to show that to grow large crops of perfect
cabbage, the scil must bz liverally furnished with manures rich in
nitrogen and phosphoric acil.

In saying this, I do not overlook the fact that cabbage requirc a
larze quantity of potash. I think, however, that when large quan-
titics of stable or barn-yard manure is used, it will rarely be found
that the soil lacks potash.

What we neced to grow a large crop of cabbage, is manure from
well-fed animals. Such manure can rarely be purchased. Now,
tae difference between rich manure and orlinary stable or barn-
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yard-manure, consists principally in this: The rich manure con-
tains more nitrogen and phosphoric acid than the ordinary stable-
manure—and it is in a more available condition.

To convert common manure into rich manure, therefore, we must
add nitrogen and phosphoric acid. In other words, we must use
Peruvian guano, or nitrate of soda and superphosphate, or bone-
dust, or some other substance that will furnish available nitrogen
and phosphoric acid.

Or it may well be, where stable-manure can be bought for $1.00
per two-horse load, that it will be cheaper to use it in larger quan-
tity rather than to try to make it rich. In this case, however, we
must endeavor to follow the cabbage by some crop that has the
power of taking up the large quantity of nitrogen and other plant-
food that will be left in the soil.

The cabbage needs a large supply of nitrogen in the soil, but re-
moves comparatively little of it. We see that when 75 tons of
manure is used, a crop of 50 tons of cabbage takes out of the soil
less than 80 per cent of the nitrogen. And yet, if you plant cab-
bage on this land, the next ycar, without manure, you would get
a small crop.

‘It cannot be for want of nitrogen,” said the Deacon.

“Yecs it can,” said I. *‘ The cabbage, especially the early kinds,
must have in the soil a much larger quantity of available nitrogen
than the plants can use.”

I do not mean by this that a large crop of cabbage could be
raised, year after year, if furnished only with a large supply of avail-
able nitrogen. In such a case, the 8oil would soon lack the necessary
inorganic ingredients. But, what I mean, is this: Where land has
been heavily manured for some years, we could often raise a good
crop of cabbage by a liberal dressing of available nitrogen, and still
more frequently, if nitrogen and phosphoric acid were both used.

You may use what would be considered an excessive quantity
of ordinary stablc-manure, and grow a large crop of cabbaze; but
still, if you plant cabbage the next year, without manure of any
kind, you will get a small crop; but dress it with & manure con-
taining the necessary amount of nitrogen, and you will, so far as
the supply of plant-food is concerned, be likely to get a good crop.

In such circumstances, I think an application of 800 lbs. of ni-
trate of soda per acre, costing, say $32, woull be likely to afford a
very handsome profit.

For lettuce, in addition to well prepared rich .and, [ should sow
8 Ibs. of supcrphosphate to each square rod, scattcred in the rows
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before drilling in the seed. It will favor the formation of fibrous
roots and stimulate the growth of the young plants.

In raising onions from seed, we require an abundance of rich,
well-rotted manure, clean land and early sowing.

Onions gre often raised year after year on the same land. That
this entails a great waste of manure, is highly probable, but it is
not an easy matter to get ordinary farn-land properly prepared
for onions. It needs to be clean and free from stones and rubbish
of all kinds, and when once it is in good condition, it is thought
better to continue it in onions, even though it may entml more or
less loss of fertility.

“ What do you mean,” asked the Deacon, “ by loss of manure ?”

“ Bimply this,” said I. “ We use a far greater amount of plant-
food in the shape of manure than is removed by the crop of onions.
And yet, notwithstanding this fact, it is found, as a matter of ex-
perience, that it is absolutely necessary, if we would raise a large
and profitable crop, to manure it every year.”

A few experiments would throw much light on this matter. I
should expect, when land had been heavily dressed every year for
e few years, with stable-manure, and annually sown to onions,
that 800 1bs. of sulphate of ammonia, or of nitrate of soda, or 1,200
1bs. of Peruvian guano would give as good a crop as 25 or 30 tons
of manure. Or perhaps a better plan would be to apply 10 or 15
loads of manure, and 600 lbs. of guano, or 400 lbs. sulphate of am-
monia.

— .

CHAPTER XXXV.
MANURES FOR GARDENS AND ORCHARDS.

MANURE FOR MARKET-GARDENS.

The chief dependence of the markei-gardener must be on the
stable-manure which he can obtain from the city or village. The
chief defect of this manure is that it is aot rich enough in avail-
able aitrogen. The active nitrogen exists principally in the urine,
and this in our city stables is largely lost. A ton of fresh,unmixed
horse-dung contains about 9 Ibs. of nitrogen. A ton of horsc-urine,
81 1bs. But this does not tell the whole story. The nitrogen in
the dung is contained in the crude, undigested portions of the
food. It is to a large extent insoluble and unavailable, while the
nitrogen in the urine is soluble and active.
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The market-gardener, of course, has to take such manure as he
can get, and the only points to be considered are (1), whether he
had better continue to use an excessive quantity of the manure, or
(2), to buy substances rich in available nitrogen, and either mix
them with the manure, or apply them separately to the soil, or (3),
whether he can use this horse-manure as bedding for pigs to be
fed on rich nitrogenous food.

The latter plan I adopt on my own farm, and in this way I get
a very rich and active manure. I get available nitrogen, phosphoric
acid, and potash, at far cheaper rates than they can be purchased in
the best commercial fertilizers.

Pigs void a large amount of urine, and as pigs are ordinarily
kept, much of this liquid is lost for want of sufficient bedding to
absorb it. With the market-gardener or nurseryman, who draws
large quantities of horse-manure from the city, this need not be
the case. The necessary buildings can be constructed at little cost.
and the horse-manure can be used freely. The pigs should be fed
on food rich in nitrogen, such as bran, malt-combs, brewers’ grains,
the refuse animal matter from the slaughter-houses or butchers’
stores, fish scrap, pea or lentil-meal, palin-nut cake, or such food
as will furnish the most nitrogenous food, other things being
equal, at the cheapest rate.

The market-gardener not only requires large quantities of rich
manure, but he wants them to act quickly. The nurseryman who
s2ts out a block of trees which will occupy the ground for three,
four, or five years, may want a * lasting manure,” but such is not
the case with the gardener who grows crops which he takes off the
land in a few months. As long as he continues to use horse or
cow-manure freely, he necd not trouble himself to get a slow or
lasting manure. His great aim should be to make the manure as
active and available as possible. And this is especially the case if
he occupies clayey or loamy land. On sandy land the manure will
decompose more rapidly and act quicker. |

“There are many facts,” said the Doctor, “ that show that an
artificial application of water is equivalent to an application of
manure. It has been shown that market-gardeners find it neces-
sary to apply a mach larger amount of plant food to the soil than
the crops can take up. This they have to do year after year. And
it may well be that, when a supply of water can be had at slight
cost, it will be cheaper to irrigate the land, or water the plauts,
rather than to furnish such an excess of manure, as is now found
necessary. Even with ordinary farm-crops, we know that they fecl
the effects of drouth far less on rich land than on poor land. In
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otlier words, a liberal supply of plant-food enables the crops to
flourish with less water; and, on the other hand, a greater supply
of water will enable the crops to flourish with a less supply of
plant-food. The market-gardeners should look into this question
of irrigation.

MANURES FOR SEED-GROWING FARMS.

In growing garden and vegetable seeds, much labor is neces-
earily employed per acre, and consequently 1t is of great import-
ance to produce a good yicld. The best and cleanest land 1s neces-
sary to start with, and then manures must be appropriately and
(reely used.

“ But not too freely,” said the Doctor, “for I am told it is quite
possible to have land too rich for seed-growing.”

It is not often that the land istoo rich. 8till, it may well be th:t
for some crops too much stable-manure is used. But in nine cases
out of ten, waen such manure gives too much growth and too little
or too poor seed, the trouble is in the quality of the manure. It
contains too much carbonaceous matter. In other words, it is so
poor in nitrogen and phosphoric acid, that an excessive quantity
has to be used.

The remedy consists in making richer manures and using a less
auantity, or use half the quantity of stable-manure, and apply the
rectified or prepared Peruvian guano, at the rate of 800 Ibs. or 400
1bs. per acre, or say 200 lbs. supcrphosphate and 200 lbs. nitrate of
soda per acre.

Where it is very important to have the seeds ripen early, a lib-
eral dressing, say 400 Ibs. per acre, of superphosphate of lime, will
be likely to prove beneficial.

MANURE FOR PRIVATE GARDENS.

T once had a small garden in the city, and having no manure, I
depended entirely on thorough cultivation and artificial fertilizers,
such as superphosphate and sulphate of ammonia. It was culti-
vated not for profit, but for pleasure, but I never saw a more pro-
ductive piece of land. I had in almost every case two crops a ycar
on the same land, and on some plots three crops. No manure was
used, except the superphosphate and sulphate of ammonia, and
coal and wood ashes from the house.

About 5 1bs. of sulphate of ammonia was sown broadcast to the
square rod, or worked into the soil very thoroughly in the rows
where the seed was to be sown. Superphosphate was applied at
the same rate, but instead of sowing it broadcast, I aimed to get it
as near the seed or the roots of plants as possible.
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Half a teaspoonful of the mixture, consisting of equal parts of
superphosphate and sulphate of ammonia, stirred into a large three
gallon can of water, and sprinkled on to a bed of verbenas, seemed
to have a remarkable effect on the size and brilliancy of the flowers.

Even to this day, although I have a good supply of rich barn-
yard-manure, I do not like to be without some good artificial ma-
nure for the garden.

MANURE FOR HOT-BEDS.

The best manure for hot-beds is horse or shecp-dung that has
been used as bedding for pigs. }

‘When fresh stable-manure is uscd, great pains should be taken to
save all the urine. In other words, you want the horse-dung
thorougaly saturated with urine.

The heat is proJduced principally from the carbon in the manure
and straw, but you need active nitrogenous matter to start the fire.
A=nd the richer the manure is in nitrogenous matter, and the more
thoroughly this is distributed through the manure, the more readily
will it ferment. There is also another advantage in Laving rich
manure, or manure well saturated with urine. You car make the
heap more compact. Poor manure has to be made in a loosc Leap,
or it will not ferment ; but such manure as we are talking about
can be trodden down quite firm, and still ferment rapid enough to
give out the necessary heat, and this compact heap will continue
to ferment longer and give out a steadier heat, than the loose heap
of poor manure.

MANURE FOR NURSERYMEN.

Our successful nurserymen purchase large quantitics of stable
and other manures from the citics, drawing it as fast as it is made,
and putting it in piles until wanted. They usually turn the piles
once or twice, and often three times. This favors fermentation,
greatly reducirg it in bulk, and rcndering the manure much more
soluble and active. It also makes thc manure in the heap more
uniform in quality.

Messrs. Ellwanger & Barry tell me that they often ferment the
manure that they draw from the stables in the city, and make it so
fine and rich, that they get but one load of rotted manure from
three loads as drawn from the stables. For some crops, they use
at least 20 loads of this rotted manure per acre, and they esti-
raate that each load of this rotted manure costs at least $5.00.

H. E. Hooker places the cost of manure equally high, but seems
willing to use all he can get, and does not think we can profitably
caploy artificial manures as a substitute.
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In this I agreec with him. But while I should not expect arti-
ficial manures, when used alone, to prove as cheap or as valuable
as stable-manure at present prices, I think it may well be that
a little nitrate of soda, sulphate of ammonia, and superphosphate
of lime, or dissoived Peruvian guano, might be used as an auz.l-
iary manure to great advantage.

Mr. H. E. Hooker, once sowed, at my sugzestion, some sulphate
of ammonia and superphosphate on part of a block of nursery
trees, and he could not perceive that these manures did any good.
Ellwanger & Barry also tried them, and reported the same nega-
tive result. This was several years ago, and I do not think any
similar experiments have been made since.

“ And yet,” said the Deacon, * you used these self same manures
on farm-crops, and they greatly increased the growth.”

“There are several reasons,” said the Doctor, * why these ma-
nures may have failed to produce any marked effect on the nursery
trees. In the first place, there was considerable prejudice against
them, and the nurserymen would hardly feel like relying on these
manures alone. They probably sowed them on land already well
manured ; and I think they sowed them too late in the scason. I
should like to see them fairly tried.”

8o would I. It seems to me that nitrate of soda, and superphos-
phate, or dissolved Peruvian guano, could be used with very great
advantage and profit by the nurserymen. Of course, it would
hardly be safe to depend upen them alone. They should be used
either in connection with stable-manure, or on land that had pre-
viously- been frequently dressed with stable-manure.

MANURE FOR FRUIT-GROWERS.

-How to keep up the fertility of our apple-orchards, is becoming
an important question, and is attracting considerable attention.

There are two methods generaliy recommended—I dare not say
generally practised. The one, is to keep the orchard in bare-fal-
low ; the other, to keep it in grass,and top-dress with manure, and
either eat the grass off on the land with sheep and pigs, or else
mow it frequently, and let the grass rot on the surface, for mulch
and manure.

“You are speaking now,” said the Deacon, “ of bearing apple-
orchards. No one recommends keeping a youns orchard in grass.
We all know that young apple trees do far better when the land is
occupied with corn, potatoes, beans, or some other crop, which can
be cultivated, than they do on land occupied with wheat, barley,
oats, rye, buckwheat, or grass and clover. And even with bearing
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peach trees, I have seen a wonderful difference in an orchard, half
of which was cultivated with corn, and the other half sown with
wheat. The trees in the wheet were sickly-looking, and bore a
small crop of inferior fruit, while the trees in the corn, grew vigor-
ously and bore a fine crop of fruit. And the increased valuc of
the crop of peaches on the cultivated land was far more than we
can ever hope to get from a crop of wheat.”

“ And yet,” said tiie Doctor, “ the crop of corn on the cultivated
half of the peach-orchard removed far -more plant-food from the
soil, than the crop of wheat. And so it is evident that the differ-
ence is not due wholly to the supply of manure in the surface-soil.
It may well be that the cultivation which the corn received favored
the decomposition of organic matter in the soil, and the formation
of nitrates, and when the rain came, it would penetrate deeper into
the loose soil than on the adjoining land occupied with wheat.
The rain would carry the nitrogen down to the roots of the peach
trees, and this will account for the dark green color of the lcaves
on the cultivated land, and the yellow, sickly-looking leaves on
the trees among the wheat.

HEN-MANURE, AND WHAT TO PO WITH IT.

A bushel of corn fed to a hen would give no more nitrogen,
phosphoric acid, and potash, in the shape of manure, than a bushel
of corn fed to a pig. The manure from the pig, however, taking
the urine and solid excrement together, contain 82 per cent of
water, while that from the hen contains only 56 per cent of water.
Morcover, hens pick up worms and insccts, and their food in szch
case would contain more nitrogen than the usual food of pigs, and
the manure would be correspondingly richer in nitrogen. Hence
it happens that 100 1bs. of dry hen-manure would usually be richer
in nitrogen than 100 lbs. of dry pig-mapure. But feed pigs on
peas, and hens on corn, and the dry pig-manure would be much
richer in nitrogen than the dry hen-manure. The value of the
manure, other things being cqual, depends on the food and not on
the animal.

Let no man think he is going to make his farm any richer hy
keeping hens, ducks, and gcese, than he will by keeping sheep,
pigs, and horses.

‘“Why is it, then,” asked the Dcacon, “that hen-dung proves
such a valuable manure. I would rather have a hundred Ilbs. of
hen-dung than half a ton of barnyard-manure ?”

“ And I presume you are right,” said I, * but you must recollect
that your hen-manure is kept until it is almost chemically dry. Let
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us figure up what the half ton of manure and the 100 1bs. of hen-
manure would contain. Here are the figures, side by side:

100 s. dry Ha{f tor
Hen- Ma-
nure. wwi, atraw

Water (estimated) .............c..ccoiiiiiiiniii 12 lbs. 75 lbs.
Organic Matter....... ceed| B1 03
Ash.........oiil o] 81T 0 2 “
NItTOZEN ... ceieiiiiiiiiieeineenas caneanenanes ;P SO R VA
Potas ............................................. 13 ¢ 4 /6“
Lime. ... . it iy reeieii e 43 ¢ 8 «
Phos phonc T 1 P 3 ¢ 13 ¢

I would, myself, far rather have 100 1bs. of your dry hen-manure
than half a ton of your farmyard-manure. Your hens are fed on
richer food than your cows. The 100 lbs. of hen-manure, too,
would act much more rapidly than the half ton of cow-manure.
It would probably do twice as much good-—possibly three or four
times as much good, on the first crop, as the cow-manure. The ni-
trogen, being obtained from richer and more digestible food, is in
a much more active and available condition than the nitrogen in
the cow-dung.

¢“If you go on,” said the Deacon, “I taink you will prove that I
am right.”

“I have never doubted,” said I, “ the great value of hen-dung, as
compared with barnyard-manure. And all I wish to show is, that,
notwithstanding its acknowledged value, the fact remains that a
given quantity of the same kind of food will give no greater
amount of fertilizing matter when fed to a hen than if fed to a pig.”

I want those farmers who find so much benefit from an applica-
tion of hen-manure, ashes, and plaster, to their corn and potatoes,
to feel that if they would keep better cows, sheep, and pigs, and
feed them better, they would get good pay for their feed, and the
manure would enable them to grow larger crops.

While we have been talking, the Deacon was looking over the
tables. (See Appendix.) “I see,” said he, ‘‘ that wheat and rye
contain more niirogen than hen-manure, but less potash and phos-
photic acid.”

“This is true,” said I, ““but the way to compare them, in order
to see the effect of passing the wheat through the hen, is to look at
the composition of the air-dried hen-dung. The fresh hen-dung,
according to the table, contains 58 per cent of water, while wheat
contains less than 14} per cent.”

L2t us compare the composition of 1,090 1bs. air-dried hen-dung
with 1,000 lbs. of air-dried wheat and rye, and also with bran,
malt-combs, ete.
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Thosphoric

: Nitrogen. Potash. Acid.
Wheat...ooooo coveernsncan cosasennnnsns 20.8 5.5 7.9
Wheat Bran........... eresseereenaaene “2.4 14.3 213
e et iireeeneaes eenanee caenanenenn 17.6 5.6 8.4
Rye Bran.......cccovvieniininnnnnnnenns 232 193 348
Buckwheat......ocovveiemenneeniennnnns 14.4 2.7 5.7
Buckwheat Bran.....ovoveveniiiinne. 1.2 11.2 12.5
Malt-rootS. .ceveveienereervenscerennnns 868 2.6 18.0
Air-dry Hen-dung.......coovviveeenenns 2.6 1. 30.8

“ That table,” said the Doctor, “is well worth studying. You
see, that when wheat is put through the process of milling, the
miller takes out as much of the starch and gluten as he wants, and
leaves you a product (bran), richer in phosphoric acid, potash, and
nitrogen, than you gave him.”

“ And the same is true,” continued the Doctor, * of the hen. You
gave her 2,000 grains of wheat, containing 41.6 grains of nitrogen.
She puts this through the mill, together with some ashes, and
bones, that she picks up, and she takes out all the starch and fat,
and nitrogen, and phosphate of lime, that she needs to sus-
tain life, and to produce flesh, bones, feathers, and eggs, and
leaves you 1,000 grains of manure containing 82.6 grains of nitro-
gen, 17.0 grains of potash, and 80.8 grains of phosphoric acid. I
do not say,” continued the Doctor, “ that it takes exactly 2,000
grains of wheat to make 1,000 grains of dry manure. I merely
give these figures to enable the Deacon to understand why 1,000
Ibs. of hen-dung is worth more for manure than 1,000 lbs. of
wheat.”

‘I must admit,” said the Deacon, “ that I always have been trou-
bled to understand why wheat-bran was worth more for manure
than the wheat itself. I see now—it is because there is less of it.
It is for the same reason that boiled cider is richer than the cider
from which it is made. The cider has lost water,and the bran has
lost starch. What is left is richer in nitrogen, and potash, and
phosphoric acid. And so it is with manure. The animals take
out of the food the starch and fat, and leave the manure richer in
nitrogen, phosphoric acid, and potash.”

“ Exactly,” said I, “ Mr. Lawes found by actual experiment, that
if you feed 500 Ibs. of barley-meal to a pig, containing 420 1bs. of
dry substance, you get only 7C Ibs. of dry substance in the manure.
Of the 420 lbs. of dry substance, 276.2 lbs. arc used to support res-
piration, etc.; 73.8 1bs. are found in the increase of the pig, and 70
1bs in the manure.”

The food contains 52 lbs. of nitrogenous matter ; the increase of
iz contains 7 Ibs., and consequently, if there is no loss, the ma-
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nure shou!d contain 45 1bs_ of nitrogenous substance=to 7.14 lbs,
of nitrogen.

“In other words,” said the Doctor, “ the 70 1bs. of dry iiquid and
solid pig-manure contains 7.14 lbs. of nitrogen, or 100 1bs. would
contain 10.2 lbs. of nitrogen, which is more nitrogen than we now
get in the very best samples of Peruvian guano.”

“ And thus it will be seen,” said 1, “ that though corn-fed pigs,
leaving out the bedding and water, produce a very small quantity
of manure, it is exceedingly rich.”

The table from which these facts were obtained, will be found in
the Appendix—pages 842-3.

CHAPTER XXXVI.
DIFFERENT KINDS OF MANURE.

COW-MANURE, AND HOW TO USE IT.

“Tt will do more good if termonted,” said a German farmer in
the neighborhood, who is noted for raising good crops of cabbage,
“but I like hog-manure better than cow-dung. The right way is
to mix the hog-manure, cow-dung, and horse-manure together.”

“No doubt about that,” said I, “but when you have a good

_many cows, and few other anlmals, how would you manage the
manure ?”

“I would gather leaves and swamp-muck, and use them for bed-
ding the cows and pigs. Leaves make splendid bedding, and they
make rich manure, and the cow-dung and leaves, when made into
a pile, will ferment readily, and make grand manure for--any-
thing. I only wish I had all I could use.”

There is no question but what cow-manure is better if fermented,
but it is not always convenient to pile it during the winter in such
a way that it will not freeze. And in this case it may be the better
plan to draw it out on to the land, as opportunity offers,

“I have heard,” said Charley, “that pig-manure was not good
for cabbage, it produces ‘ fingers and toes,’ or club-foot.”

Possibly such is the case when there is a predisposition to the
disease, but our German friend says he has never found any ill-

effects from its use. .



DIFFERENT KINDS OF MANCURE. 303

“Cows,” said the Doctor, “ when glviag a larze quantity of
milk, make rather poor manure. The manure loses what the milk
takes from the food.”

“ We have shown what that loss is,” said I. “It amounts to less
than I think is generally supposel. And in the winter, when the
cows are dry, the manure would be as rich as from oxen, provided
both were fel alike. Sze Appendix, page 342, It will there be
seen that oxen take out only 4.1 1bs. of nitrogen from 100 lbs. of
nitrogen consumed in the food. In other words, provided there
is no loss, we should get in the liquid and solid excrements of the
ox and dry cow 95.9 per cent. of the nitrogen furnished in the
food, and a still higher per cent of the mineral matter.

SHEEP-MANURE.

Accordinz to Prof. Wolff’s table of analyses, sheep-manure, both
solid and liquid, contain less water than the manure from horses,
cows, or swine. With the exception of swine, the solid dung is
also the richest in nitrogen, while the urine of sheep is pre-
eminently rich in nitrogen and potash.

These facts are in accordance with the general opinions of farm-
ers. Shcep-manure is considered, next to hen-manure, the most
valuable manure made on the farm.

I do not think we have any satisfactory evidence to prove that
8 tons of clover-hay and a ton of corn fed to a lot of fattening-
sheep will afford a quantity of manure containing any more plant-
food than the same kind and amount of food fed to a lot of fat-
tening-cattle. The experiments of Lawes & Gilbert indicate that
if there is any d:ffzrence it is in favor of the ox. See Appendix,
page 343. But it may w 1l be that it is much easier to save the
manure from the sheep than from the cattle. And so, practically,
sheep may be better manure-makers than cattle—for the simple
reason that less of the urine is lost.

*“ As a rule,” said the Doctor, ‘‘ the dung of sheep contains far
less water than the dung of cattle, though when you slop your
breeding ewes to make them give more milk, the dung differs but
lictle in appearance from that of cows. Ordinarily, however, sheep-
dung is light and dry, and, like horse-dung, will ferment much
more rapidly than cow or pig-dung. In piling manure in the win-
ter or spring, special pains should be used to mix the sheep and
horse-manure with the cow and pig-manure. And it may be re-
marked that for any crop or for any purpose where stable-manure
is dccmed desirable, sheep-manure would be a better substitute
than cow or pig-manure.”
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MANURE FROM SWINE.

The dry matter of hog-manure, especially the urine, is rich in
nitrogen, but it is mixe.l with such a large quantity of water that
a ton of hog-manure, as it is usually found in the pen, is less valu-
able than a ton of horse or sheep-manure, and only a little more
valuable than a ton of cow-manure.

As I have before said, my own plan is to let the store-hogs sleep
in a basement-cellar, and bed them with horse and sheep-manure, -
I have this winter over 50 sows under the horse-stable, and the
manure from 8 horses keeps them dry and comfortable, and we
are not specially lavish wita straw in b2dding the horses.

During the summer we aim to keep the hogs out in the pastures
and orchards as much as possible. This is not only good for the
health of the pigs, but saves labor and straw in the management
of the manure. It goes directly to the land. The pigs are good
grazers and distribute the maaure as cvenly over the land as sheep
—in fact, during hot weather, sueep are even more inclined to hud-
dle togcther under the trees, and by the side of the fence, than
pigs. This is particularly the case with the larger breeds of sheep.

In the winter it is not a difficult matter to save all the liquid
and solid excrements from pigs, provided the pens are dry and no
water comes in from the rain and snow. As pigs arc often man-
aged, this is the real difficulty. Pigs void an enormous quantity
of water, especially when fed vn slops from the house, whey, ete. If
they are kept in a pen with a separate feeding and sleeping apart-
ment, both.should be under cover, and the feeding apartment may
be kept covered a foot or so thick with the soiled bedding from
the sleepinz apartment. When the pigs get up in a morning, they
will go into the feeding apartment, and the liquid will be dis-
charged on the mass of manure, straw, etc.

“Dried muck,” said the Deacon, “ comes in very handy sbout a
piz-pen, for absorbing the liquid.”

“Yes,” said I, “and cven dry earth can be used to great advan-
tage, not merely to absorb the liquid, but to keep the pens swcet
and healthy. The three chief points in saving manure from pigs
arc: 1, To have the pens under cover; 2, to keep the feeding
apartment or yard covered with a thick mass of strawy manure
an:l refuse of any kind, and 8, to scatter plenty of dry earth or
dry muck on the floor of the sleeping apartment, and on top of
the manure in the feeding apartment.”

“You f cd most of your pigs,” said the Deacon, “ out of doors
in the yard, and they sleep in the pens or basement cellars, and it
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seems to me to be a good plan, as they get more fresh air and ex-
ercise than if confined.”

“ We do not lose much manure,” said I, ¢ by fceding in the yards.
You let a dozen pigs sleep in a pen all nigut, and as soon as they
hear you putting the food in the troughs outside, they come to the
door of the pen, and there discharge the liquid and solid excre-
ments on the mass of manure left there on purpos: to receive and
absorb them. I am well aware that as pigs are often managed, we
losc at least half the value of their manure, but there is no neces-
sity for this. A little care and thought will save necarly the whole
of it.

BUYING MANURE BY MEASURE OR WEIGHT.

The Deacon and I have just been weighing a bushel of differcrt
kinds of manure made on the farm. We made two weighings of
each kind, one thrown in loose, and the other pressed down firm.
The following is the result: .

WEIGHT OF MANURE PER BUSHEL, AND PER LOAD OF 50 BUSHELS.

T s
355 393
SE8 838
No. KIND AND CONDITION OF MANURES, ] § g3
B3 kSS
® | 23

i Ths, Ihs

1. Frcsh horse-mannre frec ﬁ'om F-13 X R 87| 18i5
2. | * pressed.. ....... .. 857 2750
3. resh horee-m mure, as need for be(ldiu" pws ........ . 28 14C0
4. | pressed 46 2300
5. | orsc-mnnuro I‘rom pio cellnr ......... 50 2500
6. | « R pressed 72 | 3600
1. Pw-mnnure ............ 57 2850
8 | ¢ pressed .. % | 3%
9. Pis-manure zmd dry earth 98 4500
10. Shocp-mmmrc frmn open shed ...... 432 2100
11. i press«.d ............ 65 325)
12. Sheep-manure from clmed shed........ ...ooos ool 28 1400
13. e pree*cd 38 199
14. 'Fresh cow-dung, frec from straw.. ceveee ...| 87 4'350
15, Ien-manure........... ceeeieienieensanes .| 84 1700
16, | - O pressed Lii.iiiiies el ciieeeiees ciiieess 48 2460

“In buying manure,” said the Deacon, *‘ it makes quite a differ-
ence whether the load is trod down solid or thrown loosely into the
box. A load of fresh horse-manure, when trod down, weighs half
a3 much again as when thrown in loose.”

“ A load of horsc-manure,” said Charley, “ after it has been used
for bedding pigs, weighs 3,600 lbs,, and only 2,300 Ibs. when it is
thrown into the pens, and I suppose a ton of the ¢ double-worked’
manure is fuily as valuable as a ton of the fresh horse-manure. If
60, 15 ‘loads’ of the pig-pen manure is equal to 24 ‘loads’ of the
stable-manure.”
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“A ton of fresh horse-manure,” said the Doctor, “contains
about 9 1bs. of nitrogen ; a ton of fresh cow-dung about 6 Ibs.; a
ton of fresh sheep-dung, 11 lbs., and a ton of fresh pig-manure, 13
lbs. But if the Deacon and you weighed correctly, a ¢ load’ or
cord of cow-manure would contiin more nitrogen than a load of
pressed horse-manure. The figures are as follows:

A load of 50 bushels of fresh horse-dung, pressed

and free from straw containg............ cesienens 12 37 lbs nltrogen,
A load of fresh cow-dung' ............ errsesenaens
¢ sheep ...... secesoncons 10.45 « o
“ ¢ 27 S N 22.50 ¢ “

““These figures,” said I, “show how necessary it is to look at
this subject in all its aspects. If I was buying manures dy weight,
I would much prefer a ton of sheep-manure, if it had been made
under cover, to any other manure except hen-dung, especially
if it contained all the urine from the sheep. But if buying manure
by the load or cord, that from & covered pig-pen would be prefer-
able to any other.”

LIQUID MANURE ON THE FARM.

I have never had any personal experience in the use of liquid
manure to any crop except grass. At Rothamsted, Mr. Lawes used
to draw out the liquid manure in a water-cart, and distribute it
oa grass land.

“ What we want to know,” said the Deacon, “is whether the
liquid from our barn-yards will pay to draw out. If it will, the
proper mcthod of using it can be left to our ingenuity.”

According to Prof. Wolff, a ton of urine from horses, cows,
shecp, and swine, contains the following amounts of nitrogen,
phosphoric acid, and potash, and, for the sake of comparison, I
give the composition of drainage from the barn-yard, and also of
fresh dung of the different animals:

TABLE SHOWING THE AMOUNT OF NITROGEN, PHOSPHORIC ACID, AND POTASH,

IN ONE TON OF THE FRESH DUNG AND FRESH URINE OF DIFFERENT
ANIMALS, AND ALSO OF THE DRAINAGE OF THE BARN-YARD.

1 TON FRESH DUNG. 1 TON FRESH URINE.
Phos- Phos-
Nitro- Nitro-
gen. | Proifc | Polaah | “gen,” | Fhorle |Folash.
1bs, 1bs, 1bs. Ihs, 1bs, s,
8.8 7.0 7.0 81.0 80.0
5.8 8.4 2.0 11.6 9.8
11.0 6.2 3.0 39.0 0.2 45.3
120 8.2 5.2 8.6 1.4 16.6
9.4 6.2 4.3 22.5 0.4 2.4
30 0.3 9.8
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The drainage from a barn-yard, it will be seen, contains a little
more than half as much nitrogen as cow-dung; and it is probable
that tue nitrogen in the liquid is in a much more available condi-
tion than that in the dung. It contains, also, nearly five times as
much potash as the dung. It would seem, therefore, that with
proper arrangements for pumping and distributing, this liquid
could be drawn a short distance with profit.

But whether it will or will not pay to cart away the drainage, it
is obviously to our interest to prevent, as far as possible, any of
the liquid from running to waste.

It is of still greater importance to guard against any loss of
urine. It will be seen that, on the average, a ton of the urine of
our domestic animals contains more than twice as much nitrogen
as a ton of the dung.

‘Where straw, leaves, swamp-muck, or other absorbent materials
are not sufficicntly abundant to prevent any loss of urine, means
should be used to drain it into a tank so located that the liquid
can either be pumped back on to the manure when needed, or
drawn away to the land.

“I do not see,” said the Deacon, “ why horse and sheep-urine
should contain so much more nitrogen and potash than that from
the cow and pig.”

““The figures given by Prof. Wolff,” said I, “are gencral aver-
ages, The composition of the urine varies greatly. The richer the
food in digestible nitrogenous matter, the more nitrogen will there
be in the dry ratter of the urine. And, other things being equal,
the less water the animal drinks, the richer will the urine be in
nitrogen. The urinc from a sheep fed solely on turnips would
contain little or no more nitrogen than the urine of a cow fed on
turnips. An ox or a dry cow fed on grass would probably void
no morce nor no poorer urine than a horse fed on grass. The urine
that Mr. Lawes drew out in'a cart on to his grass-land was made
by sheep that had one Ib. cach of oil-cake per day, and one . of
chaffed clover-hay, and all the turnips they would eat. They voided
a large quantity of urine, but as the food was rich in nitrogen, the
urine was doubtless nearly or quite as rich as that analyzed by
Prof. Wolff, though that probably contained less water.

If T was going to draw out liquid manure, I should be very care-
ful to spout all the buildings, and keep the animals and manure as
much under cover a8 possible, and also feed food rich in nitrogen.
In such circumstances, it world doubtless pay to draw the urine
full as well as to draw the solid mannre.
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NIGHTSOIL AND SEWAGE.

The composition of human excrements, as compared with the
mecan composition of the excrements from horses, cows, sheep, and
swine, so far as the nit.rogen, phosphoric acid, and potash are con-
cerned, is as follows:

TABLE BHOWING THE AMOUNT OF leBOGEN. . PHOSPHORIC ACID, AND POTASH,

IN ONKE TON OF FRESH HUMAN EXCREMENTS, AND IN ONE TON OF FRESH
EXCREMENTS FROM HORSES, COWS, SHECEP, AND SWINE.

SOLIDS. URINE.
One ton (2000 1bs). Phos- Phos-
Nitro- Nitro-
v | il | Pt | 2 | e | Pl
Human ... .......... eee. 2001081218 1bs.| 5.0108.{12.0 1bs.| 8.71bs.| 4.01bs,
Mean of horse, cow, sheep,
and swine.... ...... ..... 94 ¢ 162« 143« kos « |04« I254 «

One ton of fresh faeces contains more than twice as much niiro-
gen, and more than three times as much phosphoric acid, as a ton
of fresh mixed animal-dung. The nitrogen, too, i probably in a
more available condition than that in common barnyard-dung;
and we should not be far wrong in estimating 1 ton of feeces equal
to 2% tons of ordinary dung, or about equal in value to carefully
preserved manure from liberally-fed sheep, swine, and fattening
cattle.

“Tt is an unpleasant job,” said the Deacon, “ but it pays well to
empty the vaults at least twice a year.”

“ If farmers,” said the Doctor, ‘ would only throw into the vaults
from time to time some dry earth or coal ashes, the contents of
the vaults could be removed without any disagreeable smell.”

“That is so,” said I, “and even where a vault has been shame-
fully neglected, and is full of offensive matter, it can be cleaned
out without dificulty and without smell. I have cleancd out a
large vault in an hour. We were drawing manure from the yards
with three teams and piling it in the field. We brought back a load
of sand and threw half of it into the vault, and put the other half
on one side, to be used as required. The sand and feces were then,
with a long-handled shovel, thrown into the wagon, and drawn to
the pile of manure in the field, and threwn on to the pile, not more
than two or three inches thick. The team brought back a load of
sand, and so we continucd until the work was done. 8and or dry
earth is cheap, and we used all that was necessary to prevent the
escape of any unpleasant gases, and to keep the material from ad-
hering to the shovels or the wagen.

‘‘ Human urine,” said tke Doctor, “is richer in phosphoric acid,
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but much poorer in nitrogen and potash than the urine from
horses, cows, sheep, and swine.”

“ Some years ago,” said the Deacon, * Mr. H. E. Hooker, of Roch-
ester, used to draw considerable quantities of urine from the city
to his farm. It would pay better to draw out the urine from farm
animals.”

*The figures given abové," said I, “ showing the comnosition of
suman excrements, are from Prof. Wolff, and probably are gener-
ally correct. But, of course, the composition of the excrements
would vary greatly, according to the food.”

It has been ascertained by Lawes and Gilbert that the amount of
matter voided by an adult male in the course of a year is—faces,
95 1bs.; urine, 1,049 1bs.; total liquid and solid excrements in the
pure state, 1,144 Ibs. These contain: )

Dry substance—fzces, 234 1bs.; urine, 8341 ; total, 58% lbs.
Mineral matter—fwmces, 2} bs.; urine, 12; total, 144 lbs,
Carbon—feces, 10 1bs.; urine, 12; total 22 Ibs
Nitrogen—faxces, 1.2 1bs.; urine, 10.8; total, 12 lbs.
Phosphoric acid—feces, 0.7 1bs.; urine, 1.93 ; total, 2.63 1bs,
Potash—fxces, 0.24 1bs.; urine, 2.01; total, 2.25 Ibs.

The amount of potash is given by Prof. E. Wolif, not by Lawes
and Gilbert.

The mixed solid and liquid excrements, in the condition they
leave the bndy, contain about 95 per cent of water. It would re-
quire, therefore, 20 tons of fresh mixed excrements, to make one
ton of dry nightsoil, or the entire amount voided by a mixed family
of 43 persons in a year.

One hundred lbs. ot fresh feces contain 75 lbs. of water, and 25
1bs. of dry substance.

One hundred 1bs. of fresh urine contain 96} lbs. of water, and
8% Ibs. of dry substance.

One hundred- lbs. of the dry substance of the fmces contain 5 lbs,
of nitrogen, and 5} lbs. of phosphates,

One hundred 1bs. of the dry substance of the urine contain 27
3. of nitrogen, and 10% lbs. of phosphates.

These figures are from Lawes and Gilbert, and may be taken as
representing the composition of excrements from moderately well-
fed persons.

According to Wolff, a ton of fresh human urine contains 12 lbs.
of nitrogen. According to Lawes and Gilbert, 18 1bs,

The liquid carted from the city by Mr. Hooker was from well-fcd
adu't males, and would doubtless be fully equal to the figures civen
by Lawes and Gilbert. If wecall the nitrogen worth 20 cents a 1b.,
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and the phosphoric acid (soluble) worth 12} cents, a ton of such
urinec would be worth, on the land, $1.06.

“A ton of the fresh faeces,” said the Deacon, *‘at the same esti-
mate, would be worth (20 lbs. nitrogen, at 20 cents, $4; 214 lbs.
phosphoric acid, at 12} cents, $2.70), $6.70.”

“Not by a good deal,” said the Doctor. “The nitrogen and .
phosphoric acid in the urine are both soluble, and would be imme-
diatcly available. But the nitrogen and phosphoric acid in the
fces would be mostly insoluble. We cannot estimate the nitrogen
in the freces at over 15 cents a lb., and the phosphoric acid at
6 cents. This would make the value of a ton of fresh feces, on the
land, $4.09.”

“ This makes the ton of feeces worth about the same as a ton of
urine. But I would like to krow,” said the Deacon, *if ycu really
believe we could afford to puy $4 per ton for the stuff delivered on
the farm ?”

“If we could get the genuine article,” said the Doctor, “it would
be worth $4 a ton. But, as a rule, it is mixed with water, cnd dirt,
and stoncs, and bricks, an<d rubbish of all kicds. 8tilj, it is un-
qurstionably a valuable fertilizer.”

“In the dry-carth closats,” said I, “such a large quantity of
earth has to be used to absorb the hquid, that the material, even if
uscd several times, is not worth carting any considerable distance.
Dr. Gilbert found that 5 tons of absolutcly dry earth, before using,
contained 16.7 1bs. of nitrogen.

Afte: being used once,........ 5 tons of the dry earth contained 24.0 lbs,
[g é“ “ twice, ....... " u 13 < [ “ “ %'8 “«“@
“ “ “ three times" “ “ “ [ (g 44‘6 [}
“« [ “ four t.imes' .. oo 13 [ (13 [3 54-0 “
[ “ “ ﬂve times" . {313 ¢ (.t ' [ 61.4 (13
13 “ “ six Limes, “eee {3 " [ [ [ 71.6 “"

Dr. Veelcker found that five tons of dry carth gained about 7 Ibs,
of n:trogen, and 11 lbs. of phosphoric acid, each time it was used
in tae closets. If we consider each 1b. of nitrogen with the phos-
phoriz avid worth 20 cents a 1b., 5 tons of the dry earth,.after being
used once, would be worth $1.46, or less than 30 cents a ton, and
after it had been used six times, five tons of the material would be
worth $11.98, or about $2.40 per ton.

In this calculation I have not reckoned in the value of the nitro-
gen the soil contained before using. Soil, on a farm, is cheap.

It is clear from these facts that any earth-closet manure a farmer
would be likely to purchase in the city has not a very high value.
It is absurd to talk of making “guano” or any comcentrated fertil--

_izer out of the material from earth-closets.
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“Tt is rather a reflection on our science and practical skill,” said
the Doctor, “but it looks at present as though the only plan to
adopt in large cities is to use enormous quantities of water and
wash the stuff into-the rivers and oceans for the use of aquatic
plants and fishes. The nitrogen is not all lost. Some of it comes
back to us in raine and dews. Of course, therc are places where
the sewage of our citics and villages can be used for irrigating
purposcs. But when watcr is used as freely as it ought to be used
for health, the sewage is sq extremely poor in fertilizing matter,
that it must be used in cnormous quantities, to furnish a dressing
equal to an application of 20 tons of stable-manure per acre.”

*If,” continucd the Doctor, “ the sewage is used merely as water
for irrigating purposcs, that is another question. The water itself
may often be of great benefit. This aspect of the question has not
received the attention it merits.”

PERUVIAN GUANO.

Guano is the manure of birds that live principally on fish.

Fish contain a high percentage of nitrogen and phosphoric acid,
and consequently when fish are digested and the carbon is burnt
out of them, the manure that is left contains a still hicher percent-
age of nitrogen and phosphoric acid than tae fish from which it
was derived.

Guano is digested fish. If the guano, or the manure from the
birds living on fish, has been preserved without loss, it would con-
tain not only a far higher percentage of nitrogen, but the nitrogen
would be in a much more available condition, and consequently
be more valuable than the fish from which the guano is made.

The difference in the value of guano is largely due to a difference
in the climate and locality in which it is deposited by the birda.
In a rainless and hot climate, where the bird-dropyings would dry
rapidly, little or no putrefaction or fermentation would take place,
and there would be no loss of nitrogen from the forination and
escape of ammonia.

In a damper climate, or wherce there was more or lcss rain, the
bird droppings would putrefy,and thc ammonia would be liable to
evaporate, or to be leached out by the rain,

Thirty years ago I saw a quantity of Peruvian guano that con-
tained more than 18 per cent of nitrogen. 1t was remarkably light
colored. You know that the white part of hen-droppings consists
principally of uric acid,which contains about 83 per cent of nitrogen.

For many years it was not difficult to find guano cortaining 13
per cent of nitrogen, and genuine Peruvian guano was the chcap-
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est and best source of available nitrogen. But iatterly, not only
has the price been advanced, but the quality of the guano has de-
teriorated. It has contained less nitrogen and more phosphoric
acid. S.e the CLapter on * Value of Fertilizers,” Page €24.

SALTS OF AMMONIA AND NITRATE OF SODA.

“1 wish,” said the Deacon, “ you would tell us something about
the ‘ ammonia-salts’ and nitrate of soda so leng used in Lawes and
Gilbert's experiments. I have never seen any of them.”

“ You could not invest a little money to better acvantage than
to send for o few bags of sulphate of ammonia and nitrate of soda.
You would then sce what they are, and would learn more by using
them, than I can tell you in a month. You use them just as you
would common salt. As a rulc, the better plan is to sow them
broadcast, and it is important to distribute them evenly. In sowing
common salt, if you drop a handful in a place, it will kill the
plants. And so it is with nitrate of soda or sulphate of ammonia.
Two or three pounds on a square rod will do good, but if you put
half of it on a square yard, it will burn up the crop, and the other
half will be applied in such a small quaatity that you will see but
little effect, and will conclude that it is a humbug. Judging from
over thirty years’ experience, I am safe in saying that not one man
in ten can be trusted to sow these manures. They should be sown
with as much care as you sow grass or clover-seed.”

“The best plan,” said the Doctor, “is to mix them with sifted
coal-ashes, or with gypsum, or sifted carth.”

“ Perhaps 80,” said I, “ though there is nothing gained by mix-
ing earth or ashes with them, except in securing a more even dis-
tribution. And if I was going to sow them myself, I would much
prefer sowing them unmixed. Any man who can sow wheat or
barley can sow sulphate of ammonia or nitrate of soda.”

* Lawes and Gilbert,” said the Deacon, * used sulphate and mu-
riate of ammonia, and in one or two instanccs the carbonate of
ammonia. Which is the best ?”

“The one that will furnish s mmonia or nitrogen at the cheapest
rate,” said the Doctor, “is the best to use. The muriate of ammo-
nia contains the most ammonia, but the sulphate, in proportion
to the ammonia, is cheaper than the muriate, and far cheaper than
the carbonate.

Carbonate of ammonia contains 21} per cent of ammonia.

£u'phate of ammonia contains £5¢ per cent of ammonia=21'/,
of nitrogen,
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Muriate of ammonia contains 81 per cent of ammonia=25{ of
nitrogen.

Nitrate of soda contains 16°/; per cent of nitrogen.

Nitrate of potash, 134 per cent of nitrogen.

From these figures you can ascertain, when you know the price
of each, which is the cheapest source of nitrogen.

“ True,” said I, “ but it must be understood that these figures re-
present the composition of a pure article. The commercial sul-
phate of ammonia, and nitrate of soda, would usually contain 10
per cent of impurities. Lawes and Gilbert, who have certainly bad
much experience, and doubtless get the best commercial articles,
state that a mixture of equal parts sulphate and muriate of ammo-
nia contains about 25 per cent of ammomnia. According to the fig-
ures givea by the Doctor, the mixture would contain, if pure, over
28 per cent of ammonia. In other words, 90 lbs. of the pure article
contains as much as 100 lbs. of the commercial article.”

As to whether it is better, when you can buy nitrogen at the
same price in nitrate of soda as you can in sulphate of ammonia,
to use the one or the other will depend on ciroumstances. The
nitrogen exists as nitric acid in the nitrate of soda, and as ammo-
nia in the sulphate of ammonia. But there are good reasons to
believe that before ammonia is used by the plants it is converted
into nitric acid. If, therefore, we could apply the nitrate just
where it is wanted by the growing crop, and when there is rain
enough to thoroughly distribute it through the soil to the depth of
six or eight inches, there can be little doubt that the nitrate, in
proportion to the nitrogen, would have a quicker and better effect
than the sulphate of ammonia.

“There is another point to be considered,” said the Doctor.
“ Nitric acid is much more easily washed out of the soil than am-
monia. More or less of the ammonia enters into chemical com-
bination with portions of the soil, and may be retained for months
or years.”

When we use nitrate of soda, we run the risk of losing more or
less of it from leaching, while if we use ammonia, we lose, for the .
time being, more or less of it from its becoming locked up in in-
soluble combinations in the soil. For spring crops, such as barley
or oats, or spring wheat, or for a meadow or lawn, or for top-
dressing winter-wheat in the spring, the nitrate of soda, provided
it is sown early enough, or at any time in the spring, just previous
to a beavy rain, is likely to produce a better effect than the sulphate
of ammonia. But for sowing in the autumn on winter-wheat the
ammonia is to be preferred.

11
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“ Saltpetre, or nitrate of potash,” said tire Deacon, “does not
contain as much nitrogen as nitrate of soda.”

‘ And yet,” said the Doctor, “if it could be purchased at the
same price, it would be the cheaper manure. It contains 46§ per
cent of potash, and on soils, or for crops where potash is needed,
we may sometimes be able to purchase saltpetre to advantage.”

“If I could come across a lot of damaged saltpetre,” said I,
¢ that could be got for what it is worth as manure, I should like to
try it on my apple trees—one row with nitrate of soda, and onc row
with nitrate of potask. When we apply manure to apple trees, the
ammonia, phosphoric acid, and potash, are largely retained in the
first fews inches of surface soil, and the deeper roots get hold of
only those portions which leach through the upper layer of earth.
Nitric acid, however, is easily washed down into the subsoil, and
would soon reach all the roots of the trees.”

OHAPTER XXXVII.

BONE-DUST AND SUPERPHOSPHATE OF LIME.

Bone-dust is often spoken of as a phosphatic manure, and it has
been supposed that the astonishing effect bone-dust sometimes pro-
duces on old pasture-land, is due to its furnishing phosphoric acid
to the soil.

But it must be remembered that bone-dust furnishes nitrogen
as well as phosphoric acid, and we are not warranted in ascribing
the good effect of bones to phosphoric acid alone.

Bones differ considerably in composition. They consist essen-
tially of gelatine and phosphate of lime. Bones from young ani-
mals, and the soft porous parts of all bones, contain more gelatine
than the solid parts, or the bones from older animals. On the aver-
age, 1,000 1bs. of good commercial bone-dust contains 38 lbs. of
nitrogen.

On the old dairy farms of Cheshire, where bone-dust produced
such marked improvement in the quantity and quality of the pas-
tures and meadows, it was usual to apply from 4,000.ta 5,000 1bs
per acre, and often mere. I other words, a dressing of bone-d st
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frequently contained 200 Ibs. of nitrogen per acre—equal to 20 or
25 tons of barn-yard manure.

“It has been supposed,” said the Doctor, ‘ that owing to the
removal of so much phosphoric acid in the cheese sold from the
farm, that the dairy pastures of Cheshire had been exhausted of
phosphoric acid, and that the wonderful benefits following an ap-
plication of bone-dust to these pastures, was due to its supplying
phosphoric acid.”

“Ido not doubt,” said I, “the value of phosphoric acid when
applied in connection with nitrogen to old pasture lands, but I
contend that the experience of the Cheshire dairymen with bone-
dust is no positive proof that their soils were particularly deficient
in phosphoric acid. There are many instances given where the
gelatine of the bones, alone, proved of great value to the grass.
And I think it will be found that the Cheshire dairymen do not find
as much benefit from superphosphate as they did from bone-dust.
And the reason is, that the latter, in addition to the phosphoric
acid, furnished a liberal dressing of nitrogen. Futhermore, it is
not true that dairying specially robs the soil of phosphoric acid.
Take one of these old dairy farms in Cheshire, where a dressing of
bone-dust, according to a writer in the Journal of the Royal Agri-
cultural Society, has caused ‘a miserable covering of pink grass,
rushes, and a variety of other noxious weeds, to give place to the
most luxuriant herbage of wild clover, trefoil, and other succulent
and nutritious grasses.” It is evident from this description of the
pastures before the bones were used, that it would take at least
three acres to keep a cow for a year.

“I have known,” says the same writer quoted above, “ many a
poor, honest, bat half broken-hearted man raised from poverty to
comparative independence, and many a sinking family saved from
inevitable ruin by the help of this wonderful manure.” And this
writer not only spoke from observation and experience, but he
showed his faith by his works, for he tclls us that he had paid
nearly $50,000 for this manure.

Now, on one of these poor dairy farms, where it required 8 acres
to keep a cow, and where the grass was of poor quality, it is not
probable that the cows produced over 250 lbs. of cheese in a year.
One thousand pounds of cheese contains, on the average, about
45% 1bs. of nitrogen ; 2% lbs. of potash. and 113 lbs. of phosphoric
acid. From this it follows, if 250 lbs. of cheese are sold annually
from three acres of pasture, less than one lb. of phosphoric acid
per acre is exported from the farm in the cheese.

One ton of timothy-hay contains nearly 14f lbs. of phosphoric
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acid. And so a farmer who raises a ton of timothy-hay per acre,
and sells it, sends off as much phosphoric acid in one year as such
a Cheshire dairyman as I have alluded o did in fourteen years.

What the dairymen want, and what furmers generally want, is
nitrogen and phosphoric acid. Bone-dust furnishes both, and this
was the reason of its wonderful effects.

It does not follow from this, that bone-dust is the cheapest and
best manure we can use. It is an old aud popular manure, and
usually commands a good price. It sells for all it is worth, A
dozen years ago, I bought ten tons of bone-dust at $18 per ton. I
have offered $25 per ton since for a similar lot, but the manufac-
turers find a market in New York for all they can make.

Bone-dust, besides nitrogen, contains about 23 per cent of
phosphoric acid.

“That does not give me,” said the Deacon, * any idea of its
value.”

¢ Let us put it in another shape, then,” said I. “ One ton of good
bone-dust contains about as much nitrogen as 84 tons of fresh
stable-manure, and as much phosphoric acid as 110 tons of fresh
stable-manure. But one ton of manure contains more potash than
5 tons of bone-dust.

Bone-dust, like barnyard-manure, does not immediately yield
up its nitrogen and phosphoric acid to plants. The bone phosphate
of lime is insoluble in water, and but very slightly soluble in
water containing carbonic acid. The gelatine of the bones would
soon decompose in a moist, porous, warm soil, provided it was
not protected by the oil and by the hard matter of the bones.
Steaming, by removing the oil, removes one of the hindrances to
decomposition. Reducing the bones as fine as possible is another
means of increasing their avzilability.

Another gond method of increasing the availability of bone-dust
is to mix it with barnyard-manure, and let both ferment together
in a heap. I am inclined to think this the best, simplest, and
most economical method of rendering bone-dust available. The
bone-dust causes the heap of manure to ferment more readily, and
the fermentation of the manure softens the bones. Both the ma-
nure and the bones are improved and rendered richer and more
available by the process.

Another method of increasing the availability of bone-dust is by
mixing it with sulphuric acid.
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The phosphate of lime in bones is insoluble in water, though
rain water containing carbonic acid, and the water in soils, slowly
dissolve it. By treating the bones with sulphuric acid, the phos-
phate of lime is decomposed and rendered soluble. Consequently,
boue-dust treated with sulphuric acid will act much more rapidly
than ordinary bone-dust. The sulphuric acid does not make it any
richer in phosphoric acid or nitrogen. It sinply renders them more
available.

“ And yet,” said the Doctor, * the use of sulphuric acid for ¢ dis-
solving’ bones, or rather phosphate of lime, introduced a new cra
in agriculture. It is the grand agricultural fact of the nineteenth
century.”

It is perhaps not nccessary,” said I, “ to give any direction for
treating bones with sulphuric acid. We have got beyond that.
We can now buy superphosphate cheaper than we can make it
from bones.”

“But is it a8 good ?” asked the Deacon.

“Soluble phosphate of lime,” said I, “is soluble phosphate of
lime, and it makes no difference whether it is made from burnt
bones, or from phosphatic guano, ormineral phosphate. Thkat ques-
tion has been fully decided by the most satisfactory experiments.”

“Before you and the Deacon discuss that subjzct,” said the D<e-
tor, “it would be well to tell Charley what superphosphate is.”

“I wish you would tell me,” said Charley.

“Well,” said the Doctor, “ phosphate of lime, as it exists in
bones, is composed of three atoms of lime and one atom of phos-
phoric acid. Chemists call it the tricalcic phosphate. It is also
called the basic phosphate of lime, and not unfrequently the
‘bone-earth phosphate.’ It is the ordinary or common form of
phosphate of lime, as it exists in animals, and plants, and in the
various forms of mineral phosphates.

“Then there is another phosphate of lime, called the dicalcic
phosphate, or neutral phosphate of lime, or reverted phosphate of
lime. It is composed of one atom of water, two atoms of lime,
and one atom of phosphoric acid.

“Then we have what we call superphosphate, or acid phosphate
of lime, or more properly monocalcic phosphate. It is composed
of two atoms of water, one atom of lime, and one atom of phos-
phoric acid. This acid phosphate of lime €3 solubdle in water.

“The manufacture of superphosphate of lime is based on these
facts. The one-lime phosphate is soluble, the three-lime phosphate
is insoluble. To convert the latter into the former, all we have
to do is to take away two atoms of lime.
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“Bulpharic acid has a stronger affinity for lime than phosphoric
acid. And when you mix enough sulphuric acid with finely ground
three-lime phosphate, to take away two atoms of lime, you get the
phosphoric acid united witb»onc atom of lime and two atoms of
water.”

“ And what " asked the Deacon, “ becomes of the two atoms of
lime ?”

“ They unite with the sulphuric acid,” said the Doctor, “and
form plaster, gypsum, or sulphate of lime.”

‘“The molecular weight of water,” continued the Doctor, “is
18; of lime, 56; of sulphuric acid, 80; of phosphoric acid, 142.

“ An average sample of commercial bone-dust,” continued the
Doctor, “ contains about 50 per cent of phosphate of lime. If we
take 620 lbs. of fincly-ground bone-dust, containing 810 1bs. of
three-lime phosphate, and mix with it 160 lbs. of sulphuric acid
(say 240 Ibs. common oil of vitriol, sp. gr. 1.7), the sulphuric acid
will unite with 112 1lbs. of lime, and leave the 142 lbs. of phos-
phoric acid united with the remaining 56 lbs. of lime.”

‘“And that will give you,” said the Deacon, “780 1bs. of *dis-
solved bones,’ or superphosphate of lime.”

“It wiil give you more than that,” said the Doctor, * because, as
I said before, the two atoms of lime (112 Ibs.) are replaced by two
atoms (36 1bs.) of water. And, furthermore, the two atoms of
sulphate of lime produced, contained two atoms (36 1bs.) of water.
The mixture, therefore, contains, even when perfectly dry, 72 Ibs.
of water.”

“ Where does this water come from?" asked the Deacon.

“When I was at Rothamsted,” said 1, *the superphosphate
which Mr. Lawes used in his experiments was made on the farm
from animal charcoal, or burnt poncs, ground as fine as possible—
the finer the better. We took 40 lbs. of the meal, and mixed it
with 20 Ibs. of water, and then poured on 30 1bs. of common sul-
‘phuric acid (sp. g. 1.7), and stirred it up rapidly and thoroughly,
and then threw it out of the vessel into a heap, on the earth-floor
in the barn. Then mixed another portion, and so on, until we had
the desired quantity, say two or three tons, The last year I was
at Rothamsted, we mixed 40 lbs. bone-meal, 80 1bs. water, and 80
Ibs. acid ; and we thought the additional water enabled us to mix
the acid and meal together easier and better.”

“Dr. Habirshaw tells me,” said the Doctor, “that in making
the ‘ Rectified Peruvian Guano’ no water is necessary, and none
is used. The water in the guano and in the acid is sufficient to
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furnish the two atoms of water for the phosphate, and the two
atoms for the sulphate of lime.”

“Buch is undoubtedly the case,” said I, “ and when large quan-
tities of superphosphate are made, and the mixing is done by ma-
chinery, it is not necessary to use water. The advantage of using
waler is in the greater ease of mixing.”

“ Bone-dust,” said the Doctor, “ contains about 6 per cent of
water, and the sulphuric acid (sp. g. 1.7) contains about one-third
its weight of water. 8o that, if you take 620 lbs. of bone-dust,
and mix with it 240 lbs. of common sulphuric acid, you have in
the mixture 117 lbs. of water, which is 45 1bs. more than is needed
to furnish the water of combination.”

“The superphosphate produced from 620 1lbs. of bones, there-
fore,” continued the Doctor, “ would contain:

Phosphoric acid...... 149 lbs.
................. acid phosphate......{ 56

................ . 36

Su]phunc acid........ 160 1bs,
....... eeessess.. pulphate of lime. 112 «
Water ................ u“
Organic matter, ash, etc., of the bones*........ 835 ¢
Total dry superphosphnte .................. ¥77 v
Moisture, or loss..... Geessesvsssacasrasesennne 445 ¢
Total mixture..... sreresiesiesenittiiiienes 92 1bs

¢ Containing nitrogen, 23}; bs.

“There is a small quantity of carbonate of lime in the bones ”
said I, “ which would take up a little of the acid, and you will
have a remarkably good article if you calculate that the 620 lbs. of
bone-dust furnish you half a ton (1,000 lbs.) of superphosphate. It
will be a better article than it is practically possible to make,”

_ “Assuming that it made half a ton,” said the Doctor, * it would
contain 14} per cent of soluble phosphoric acid, and 2} per cent
of nitrogen.”

“With nitrogen at 20 cents per 1b., and soluble phosphoric
acid at 124c. per Ib., this half ton of supcrphosphate, made from
620 1bs. of good bone-dust, would be worth $22.50, or $45 ner ton.”

“Or, to look at it in another light,” continued the Doctor, “a
ton of bone-dust, made into such a superphosphatc as we are talk-
ing about, would be worth $72.58.”

“ How much,” asked the Dezcon, ‘“ would a ton of the bone-dust
be considered worth before it was converted into superphosphate?”

“ A ton of bone-dus:,” replied the Doctor, * contains 76 1bs. of
nitrogen, worth, at 18 cents per Ib., $183.68, and 464 Ibs. phosphoric
acid, worth 7 cents per 1b., $32.48. In other words, a ton of bone-
dust, at the usual estimate, is worth $46.16.”
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“ And,” said the Deacon, “after it is converted into superphoss
phate, the same ton of bones is worth $72.58. It thus appears that
you pay $26.42 per ton for simply making the phosphoric acid in
a ton of bounes soluble. Is'nt it paying a little too much for the
whistle ?”

¢ Posgibly such is the case,” said I, ‘‘and in point of fact, 1
think bone-dust, especially from steamed or boiled bones, can be
used with more economy in its natural state than in the form of
superphosphate.”

Superphosphate can be made more economically from mineral
phosphates than from bones—the nitrogen, if desired, being sup-
plied from fish-scrap or from some other cheap source of nitrogen.

But for my own use I would prefer to buy a good article of
superphosphate of lime, containing no nitrogen, provided it car
be obtained cheap enough. I would buy the ammoniacal, or nitro-
genous manure scparately, and do my own mixing—unless the
mixture could be bought at a less cost than the same weight of
soluble phosphoric acid, and available nitrogen could be obtained
scparately.

A pure superphosphate—and by pure I mean a-superphosphate
containing no nitrogen—can be drilled in with the sced without
injury, but I should be a little afraid of drilling in some of the
ammoniacal or nitrogenous superphosphates with small seeds.

And then, again, the “nitrogen” in a superphosphate mixture
may be in the form of nitric acid, or sulphate of ammonia, in one
case, or, in another case, in the form of hair, woollen rags, hide,
or leather. It is far more valuable as nitric acid or ammonia,
because it will act quicker, and if I wanted hair, woollen rags,
horn-shavings, etc., I would prefer to have them separate from
the superphosphate,

CHAPTER XXXVIII.
SPECIAL MANURES.

Twenty five to thirty years ago, much was said in regard to spe-
cial ;nanurcs. Fertilizers were prepared for the different crops with
special reference to the composition of the plants.

“But it was known then, as now,” said the Doctor, * that all
our agricultural plants were composed of the same clements.”

“True, but what was claimed was this : Some crops contain, for
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instance, more phosphoric acid than other crops, and for thcse a
manure rich in phosphoric acid was provided. Others contained a
large proportion of potash, and these were called  potash crops,
and the manure prescribed for them was rich in potash. And so
with the other ingredients of plants.”

[ recollect it well,” said the Doctor, * and, in truth, for several
years I had much faith in the idea. It was advocated with con-
summate ability by the lamented Licbig, and in fact a patent was
taken out by the Musgraves, of Liverpool, for the manufacture of
Liebig’s Special Manures, based on this theory. But the manures,
though extensively used by the leading farmers of England, and
endorsed by the highest authorities, did not in the end stand the
test of actual farm practice, and their manufacture was abandoned.
And Ido not know of any experienced agricultural chemist who
now advocates this doctrine of special manures.

“Dr. Veelcker says: * The ash-analyses of plants do not afford
a sufficiently trustworthy guide to the practical farmer in selecting
the kind of manure which is best applied to each crop.’”

“ Never mind the authorities,” said the Deacon ; “ what we want
are facts.”

“Well,” replied the Doctor, “ take the wheat and turnip crop as
an illustration.

“ We will suppose that there is twice the weight of wheat-straw
as of grain; and that to 10 tons of bulbs there is 8 tons of turnip-
tops. Now, 100 lbs. each of the ash of these two crops contain:

Phosphorlc acid.....coeunnnnn. 11.44

Potash .....ocovvenvnnernnnnnn 15.44 82.75

Sulphuricacid...............0.e 2.44 11.25
1501 T 5.09 19.28

Magnesia...o.coenieviiiienanens 8.83 1.56

“There are other ingredients,” continued the Docter, * but these
are the most important.

“ Now, if you were going to compound a manure for wheat, say
109 Ibs., consisting of potash and phosphoric acid, what would be
the proportions ?”

The Deacon figured for a few moments, and then produced the
following table:

100 LBS. SPECIAL MANURE FOR WHEAT AND TURNIPS,
Wheat manure. Turnip manure,

Phosphoric acid........e0vue.n. 421 Ibs, 184 1bs.
Potash........ detereiiteasacas 57% ¢ 81% «
100 1lbs. 100 1bs.

“Exactly,” said the Doctor, ‘‘ and yet the experiments of Lawes
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and Gilbert clearly prove that a soil needs to be richer in available
phosphoric acid, to produce even a fair crop of turnips, than to
produce a large crop of wheat. And the experience of farmers
everywhere tends in the same direction. England is the greatest
turnip-growing country in the world, and you will find tnat where
one farmer applies petash to turnips, or supcrphosphate to wheat,
a hundred farmers use superphosphate as a special manure for the
turnip crop.”

‘“ And we are certainly warranted in saying,” continued the Doc-
tor, “ that the composition of & plant affords, in practical agriculture,
and on ordinary cultivated soils, no 8o7¢ of ¢ndication as to the com-
position of the manure it is best to apply to the crop.”

‘“ Again,” continued the Doctor,  if the theory wasa correct one,
it would follow that those crops which contained the most nitro-
gen, would require the most nitrogen in the manure. Beans, peas,
and clover would require a soil or a manure richer in available ni-
trogen than wheat, barley, or oats. We know that the very reverss
is true—know it from actual, and repeated, and long-continued ex-
periments like those of Lawes and Gilbert, and from the common
_experience of farmers everywhere.”

“You need not get excited,” said the Dcacon, * the theory is a
very plausible one, and while I cabpnot dispute your facts, I must
confess I cannot see why it is not reasonable to suppose that a
plant which contains a large amount of nitrogen should not avant
a manure specially rich in nitrogen; or why turnips which contain
so much potash should not want a soil or manure specially rich in
potash.”

“Do you recollect,” said I, “that crop of turnips I raised on a
poor blowing-sand ?”

“Yes,” said the Deacon, “ it was the best crop of turnips I ever
saw grow.”

“That crop of turnips,” said I, “ was due to a dressing of super-
phosphate of lime, with little or no potash in it.”

“] know all that,” said the Deacon. “I admit the fact that
superphosphate is a good manure for turnips. What I want to
know is the reason why superphosphate is better for turnips than
for wheat?”

“Many reasons might be given,” said the Doctor; “Prof.
Veelcker attributes it to the limited feeding range of the roots of
turnips, as compared to wheat. ‘The roots of wheat,’ says Prof.
Veelcker, ‘as is well known, penctrate the soil to a much greater
depth than the more delicate feeding fibres of the roots of turnips.
Wheat, remaining on the ground two or three months longer than



o BPECIAL MANURES. 328

turnips, can avail itself for a longer period of the resources of the
soil; therefore in most cases the phosphoric acid disseminated
through the soil is gmply sufficient to meet the requirements of the
wheat crop; whilst turnips, depending on a thinner depth of soil
during their shorter period of growth, cannot assimilate sufficient
phosphoric acid, to come to perfection. This is, I believe, the
main reason why the direct supply of readily available phosphates
\is so beneficial to root-crops, and not to wheat.”

‘“This reason,” said I, “ has never been entirely satisfactory to
me. If the roots of the turnip have such a limited range, how are
they able to get such a large amount of potash?

‘“It is probable that the turnip, containing such a large relative
amount of potash and so little phosphoric acid, has roots capable
of absorbing potash from a very weak solution, but not so in re-
gard to phosphoric acid.”

“ There is another way of looking at this matter,” said the Doc-
tor. ‘‘You must recollect that, if turnips and wheat were grow-
ing in the same ficld, both plants get their food from the same so-
lution. And instead of supposing that the wheat-plant has the
power of taking up more phosphoric acid than the turnip-plant,
we may suppose that the turnip has the power of rejecting or ex-
cluding a portion of phosphoric acid. It takes up no more potash
than the wheat-plant, but it takes less phosphoric acid.”

But it is not necessary to spcculate on this matter. For the
present we may accept the fact, that the proportion of potash, -
phosphoric acid, and nitrogen in the crop is no indication of the
proper proportion in which these ingredients should be applied to
the soil for these crops in manure,

-It may well be that we should use special manurcs for special
crops; but we must ascertain what these manures should be, not
from analyses of the crops to be grown, but from experiment and
experience.

-So far as present facts throw light on this subjecct, we should
conclude that those crops which contain the least nitrogen are the
most likely to be benefited by its artificial application ; and the
crops containing the most phosphoric acid, are the crops to which,
in ordinary practical agriculture, it will be unprofitable to apply
superphosphate of lime.

“ That,” said the Doctor, “may be stating the case a little too
strong.” g .

» “ Perhaps 80,” said I, “ but you must recollect T am now speak-
ing of practical agriculture. If I wanted to raise a good crop of
cabbage, I should not think of consulting a chemical analysis:
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of the cabbage. If I set out cabbage on an acre of land, which,
without manure, would produce 16 tons of cabbage, does any one
mean to tell me that if I put the amount of nitrogen, phospboric
acid and potash which 10 tons of cabbage contain, on an adjoining
acre, that it would produce an extra growth of 10 tons of cabbage.
I can not believe it. The facts are all the other way. Plant
growth is not such a simple matter as the advocates of this theory,
if there be any at this late day, would have us believe.”

OCHAPTER XXXIX.
VALUE OF FERTILIZERS.

In 1857, Prof. 8. W. Johnson, in his Report to the Connecticus
Agriculturgll Society, adopted the following valuation:

Potash.....cooviveiinneinneiniieiennes 4 cents per 1b.

PhosPhoric acid, insoluble in water..., 4% ¢ ¢ «
¢ “ soluble ¢ ¢, 1RF ¢

Nitrogen...oc.ovviiniiiieiievrensnanss 17« o«

Analyses of many of the leading commercial fertilizers at that
time showed that, when judged by this standard, the price charged
was far above their actual value. In some cases, manures selling
for $60 per ton, contained nitrogen, phosphoric acid, and potash
worth only from $20 to $25 per ton. And one well-known manure,
which sold for $28 per ton, was found to be worth only $2.33 per
ton. A Bone Fertilizer selling at $50 per ton, was worth less than
$14 per ton.

“In 1852,” said the Doctor, “ superphosphate of lime was manu-
factured by the New Jersey Zinc Co., and sold in New York a$
$50 per ton of 2,000 1bs. At the same time, superphosphate of
lime made from Coprolites, was sclling in England for $24 per ton
of 2,240 lbs. The late Prof. Mapes commenced making “Im-
proved Superphosphate of Lime,” at Newark, N. J., in 1852, and
Mr. De Burg, the same year, made a plain superphosphate of lime
in Brooklyn, N. Y. The price, in proportion to value, was high,
and, in fact, the same may be said of many of our superphos.
phate manures, until within the last few years.

Notwithstanding the comparatively high price, and the uncer-
tain quality of these commercial manures, the demand has been
steadily on the increase, We have now many honorable and in-
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telligent men engaged in the manufacture and sale of . these artifi-
cial manures, and owing to more definite knowledge on the part
of the manufacturcrs and of the purchascrs, it is not a difficult
matter to find maunures well worth the money asked for them.

“ A correct analysis” said I, “furnishes the only sure test of
value. ‘Testimonials’ from farmers and others are pre-eminently
unreliable, With over thirty years’ experience in the use of these
fertilizers, I would place far more confidence on a good and reli-
able analysis than on any actual trial I could make in the field.
Testimonials to a patent fertilizer are about as reliable as testimo-
nials to a patent-medicine. In buying a manure, we want to know
what it contains, and the condition of the constituents.”

In 1877, Prof. 8. W. Johnson gives the following fizures, show.
ing “ the trade-valucs, or cost in market, per pound, of the ordi-
nary occurring forms of nitrogen, phosphoric acid, and potash, as
recently found in the New York and New England markets:

Ce:ds per pourd.
Nltrogen in ammonia and nitrates..........coiieiiiiiiin. i
in Peruvian Guano, fine steamed bene, dried and
fine ground blood, meat, and fish...... cecerinas <0
¢ in fine ground bone, horu, and WOOL-QUSt.....e.rn. 1%
¢ in coarse bone, horn-shavings, and ﬂsh-serap. cevee
Phos?horic acid soluble in water...................... sessos L.I
¢ 4 reverted,” and in Peravian Guauo........ 9
“ « lnsolnble, in fine bone and tish £uano...... 7
“ in coarse bone, bone-ash, aud
bone-black....... .....iunes 5
. “ . in fine ground rock phosphate. .
Potash in high-grade sulphate...... g
¢“ in kamit, as sulphate......veeveiiiieinnnrencneceaae T

¢ in muriate, or potassium chloride...ccoeveveeececens

¢ These * cstimated values,’ ” says Prof. Johnson, “are not fixed,
but vary with the state of the market, and are from time to time
subject to revision. They are not exact to the cent or its fractions,
because the same article sells cheaper at commercial or manufac-
turing centers than in country towns, cheaper in large lots than in
small, cheaper for cash than on time. These values are high
enough to do no injustice to the dealer, and accurate enough to
scrve the object of the consumer.

By multiplying the per cent of Nitrogen, etc., by the trade-
value per pound, and then by 20, we get the value per ton of the
several ingredients, and ading the latter together, we obtain the
total estimated value per ton.

““The uses of the ¢ Valuation’ are, 1st, to show whether a given
lot or brand of fertilizer is worth as a commodity of trade what it
costs. If the selling price is no higher than the estimated value,
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the purchaser may be quite sure that the price is reasonable. It
the sclling price is but $2 to $3 per ton more than the estimated
value, it may still be a fair price, but if the cost per ton is §5 or
more over the estimated value, it would be well to look further.
2d, Comparisons of the estimated values, and selling prices of a
number of fertilizers will generally indicate fairly which is the
best for the meney. But the ‘estimated value’is not to be too
literaily construed, for analysis cannot always decide accurately
what is the form of nitrogen, etc., while the mechanical condition
of a feriilizer is an item whose influence cannot always be rightly
expressed or appreciated.

“ The Agricultural value of a fertilizer is measured by the benefit
rceccived from its use, and depends upon its fertilizing effect, or
crop-producing power. As a broad general rule it is true that
Peruvian guano, superphosphates, fish-scraps, dried blood, potash
salts, plaster, etc., have a high agricultural value which is related
to their trade-value, and to a degree determines the latter value.
But the rule has many exceptions, and in particular instances the
tradc-valuc cannot always be expected to fix or even to indicate
the agricultural value. Fertilizing effect depends largely upon soil,
crop, and weather, and as these vary from place to place, and from
year to year, it cannot be foretold or estimated except by the
results of past experience, and then only in a general and probable
manncer.”

“Tt will be scen,” said the Doctor, “ that Prof. Johnson places
a higher valuc on potash now than he did 20 years ago. He re-
tains the same figures for soluble phosphoric acid, and makes a very
just and proper discrimination between the different values of dif-
ferent forms of nitrogen and phosphoric acid.”

““The prices,” said I, “are full as high as farmers can afford to
pay. But there is not much probability that we shall sce them
permanently reduced. The tendency is in the other direction. In
a public address Mr. J. B. Lawes has rccently remarked: ‘A
future generation of British farmers will doubtless hear with some
surprise that, at the close of the manure season of 1876, there were
40,000 tons of nitrate of soda in our docks, which could not find
-purchasers, although the price did not exceed £12 or £18 per ton.””

¢‘“ He evidently thinks,” said the Doctor, ‘‘ that available nitro-
gen is cheaper now than it will be in ycars to come.”

““ Nitrate of snda,” said I, ‘‘at the prices named, is only 24 to 2%
cents per 1., and the nitrogen it contains would cost less than 18
cents per lb., instead of 24 cents, as given by Prof. Johnson.™

““No. 1 Peruvian Guano, ‘ guaranteed,’ is now sold,” said the
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Doctor, *“ at a price per ton, to be determined by its composition,
at the following rates:

Value per A
Nitrogen (ammonia, 174¢.)..c.oveneeenen..n. xlie,
Soluble phosphoric acid. cectececane tesesaaan 10 c.
Reverted B ceetaeacnaas P 8ec.
Insoluble “ R S 2 c.

Potash, as sulphate and phosphate.. P § [

““The first cargo of Peruvian guano, sold under this guarantee,
contained :

Value per ton.
Ammonia........eeunnnnn 68pcrcent...... $23.80
Soluble hos?horic acid. . 8. 8 “oieee. 160
e\'ertetf LAL5 « e L. 18,40
Insoluble “ oL, 3.0 L 1.20
Potash..........ccoveneea 87 ¢ ¢ (Ll 5.55
Estimated retail price per ton of 2,000 Ibs....$306.55
Marked on bags forsale.............cooeiel, $056.00
The second cargo, sold under this guamntee contained :
Value per ton,
Ammonia........... S A B 1 per cent .. $40.50
Soluble phos?honc acid. X T L, 30.80
Reverted 100 ¢« L. .. 16:00
Insoluble “ L 1o« ... 68
Potash........ Cereeeesen 28 W .. 845
$71.43
Selling price marked on bags........ P TV X0 1]

¢ It is interesting,” said I, ‘‘ to compare these analyses of Peru-
vian guano of to-day, with Peruvian guano brought to England
twenty-nine or thirty years ago. I saw at Rothamsted thirty years
ago a bag of guano that contained 22 per cent of ammonia. And
farmers could then buy guano guaranteed by the dealers (aot by

- the agents of the Peruvian Government), to contain 16 per cent of

ammonia, and 10 per cent of phosphoric acid. Price, £9 5s. per
ton of 2,240 lbs.—say $40 per ton of 2,000 lbs,

The average composition of thirty-two cargoes of guano im.
ported into Englaud in 1849 was as follows:

Ammonia...... teeisecentsensacnans 1741percent.
Phosphoric acid.. cesenessncess 97D €
Alkaline salts.... N -X - ST

At the present valuation, udopted by the Agents of the Peruvian
guano in New York, and cstimating that 5 per cent of the phos.
phoric acid was soluble, and 4 per cent reverted, and that there
was 2 lbs. of potash in the alkaline salts, this guano would be
worth :
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Value per ton of 2,000 Ibs,

Ammonia.........eieenenn 17.41 per cent...... $60.
Soluble Jhosphonc acid 5.00 “oe.... 10.00
Revert . 400 ¢« L, 6.40
Insoluble ¢ L A N 30
Potash....... Cieereeenees 2.00 « ¢« .,.... 800
$80.63
8elling price per ton of 2,000 1bs,............$40.00

Ichaboe guano, which was largely imported into England in
1844-5, and used extensively as & manure for turnips, contained,
on the average, 74 per cent of ammonia, and 14 per cent of phos-
phoric acid. Its value at the present rates we may estimate as
follows :

Ammonia, 7d percent....cocenenn.. cresecsssmecrcssssnscancess $26.25
Soluble Phosphoric acid 4 per, cent. .......... teteeesneteearenne 8.00
Reverted teessesceanns eoccerirecnnns . 16.00

$50.25
8elling price per ton of 2,000 Ibs.......cceeeevennenes vecreescssees $2L80

The potash is not given, or this would probably add four or five
dollars to its estimated value.

“All of which goes to show,” said the Deacon, *that the Peru-
vian Government is asking, in proportion to value, from two to
two anl 2 half times as much for guano as was charged twenty-
five or thirty yearsago. That first cargo of guano, sold in New
York under the new guarantee, in 1877, for $56 per ton, is worth
no more than the Ichaboe guano sold in England in 1845, for less
than $22 per ton !

“ And furthermore,” continued the Deacon, “ from all that I can
learn, the guano of the present day is not only far poorer in nitro-
gen than it was formerly, but the nitrogen is not as soluble, and
consequently not so valuable, pound for pound. Much of the
guano of the present day bears about the same relation to genuine
old-fashioned guano, as leached ashes do to unleached, or as a ton
of manure that has been leached in the barn-yard does to a ton
that has been kept under cover.”

“True, to a certain extent,” said the Doctor, “but you must
recollect that this ‘guaranteed’ guano is now sold by analysis.
You pay for what you get and no more.”

“ Exactly,” said the Deacon, “ but what you get is not so good.
A pound of nitrogen in the leached guano is not as available or as
valuable as a pound of nitrogen in the unleached guano. An this
fact ought to be understood.”

¢ One thing,” said I, “seems clear. The Peruvian Government
is charging a considerably higher price for guano, in proportion
to its actual value, than was charged 20 or 25 years ago. It may
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be, that the guano is still the cheapest manure in the market, but
at any rate the price is higher than formerly—while there has been
no corresponding advance in the price of produce in the markets
of the world.”

POTASH A8 A MANURE.

On land where fish, fish-scrap, or guano, has been used free: -
for some years, and the crops exported from the farm, we may cx-
pect a relative deficiency of potash in the soil. In such a case, an
application of unleached ashes or potash-salts will be likely to
produce a decided benefit,

Clay or loamy land is usually richer in potash than soils of a
more sandy or gravelly character. And on poor sandy land, the
use of fish or of guano, if the crops are all sold, will be soon likely
to.prove of little benefit owing to a deficiency of potash in the soil.
They may produce good crops for a few years, but the larger the
crops produced and sold, the more would the soil become deficient
in potash.

We have given the particulars of Lawes and Gilbert’s experi-
ments on barley. Mr. Lawes at a late meeting in London, stated
that “he had grown 25 crops of barley one after the other with
nitrogen, cither as ammonia or nitrate of soda, but without
potash, and that by the usc of potash they had produced practically
no better result. This year (1877), for the first time, the potash
had failed a little, and they bad now produced 10 or 12 bushels
more per acre with potash than without, showing that they were
coming to the end of the available potash in the soil. This year
(1877), they obtained 54 bushcls of barley with potash, and 42
bushels without it. Of edurse, this was to be expected, and they
had expected it much sooner. The same with wheat ; he expected
the end would come in a few years, but they had now gone on be-
tween 30 and 40 ycars. When the end came they would not be
gorry, because then they would have the knowledge they were
secking for.”

Dr. Veelcker, at the same mecting remarked : “ Many soils con-
tained from 14 to 2 per cent of available potash, and a still larger
quantity locked up, in the shape of minerals, which only gradually
came into play; but the quantity of potash carried off in crops
did not cxceed 2 cwt. per acre, if so much. Now 0.1 per cent of
any constituent, calculated on a depth of six inches, was equiva-
lent to one ton per acre. Therefore, if a soil contained only 0.1
per cent of potash, a ton of potash might be carried off from a
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depth of 6 inches. But you had not only 0.1 per cent, but some-
thing like 1} per cent and upwards in many soils. It'is quite true
there were many soils from which you could not continuously
take crops without restoring the potash.”

“In all of which,” said the Doctor, “ there is nothmg new. It
does not help us to determme whether potash is or is not deficient
in our soil.”

“That,” said I, “can be ascertained only by actual experiment.
Put a little hen-manure on a row of corn, and on another row a
little hen-manure and ashes, and on another row, ashes alone, and
leave one row without anything. On my farm I am satisfied that
we need not buy potash-salts for manure. I do not say they would
do no good, for they may do good on land not deficient in availa-
ble potash, just as lime will do good on land containing large
quantities of lime. But potash is not what my land needs to make
it produce maximum crops. It needs available nitrogen, and
possibly soluble phosphoric acid.”

The system of farming adopted in this section, is much more
likely to impoverish the soil of nitrogen and phosphoric acid than
of potash.

If a soil is deficient in potash, the crop which will first indicate
the deficiency, will probably be clover, or beans. Farmers who can
grow large crops of red-clover, need not buy potash for manure,

On farms where grain is largely raised and sold, and where the
straw, and corn-stalks, and hay, and the hay from clover-seed are
retained on the farm, and this strawy manure returned to the land,
the soil will become poor from the lack of nitrogen and phos-
phoric acid long before there would be any need of an artificial
supply of potash.

On the other hand, if farmers should use fish, or guano, or
superphosphate, or nitrate of soda, and sell all the hay, and straw,
and potatocs, and root-crops, they could raise, many of our sandy
soils would soon become poor in available potash. But even in
this case the clover and beans would show the deficiency sooner
than wheat or even potatoes.

“ And yet we are told,” said the Deacon, “ that potatoes contain
no end of potash.”

¢ And the same is true,” said I, “ of root-crops, such as mangel-
wurgel, turnips, etc., but the fact has no other significance than
this: If you grow potatoes for many years on the same land and
manure them with nitrogenous manures, the soil is likely to be
speedily impoverished of potash.”

“ But suppose,” said the Deacon, “ that you grow potatocs on the
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same land without manure of any kind, would not the soil become
equally poor in potash ?”

“ No,” said I, “ because you would, in such a case, get very
small crops—small, not from lack of potash, but from lack of nitro-
gen. If Ihad land which had grown corn, potatoes, wheat, oats,
and hay, for many years without manure, or an occasional dress-
ing of our common barnyard-manure, and wanted it to produce a
‘good crop of potatoes, I should nct expect to get it by simply
applying potash. The soil might be poor in potash, but it is
almost certain to be still poorer in nitrogen and phosphoric acid.

Land that has been manured with farm-yard or stable-manure
for years, no matter how it has been cropped, is not likely to need
potash. The manure is richer in potash than in pitrogen and
pbosphoric acid. And the same may be said of the soil.

If a farmer uses nitrogenous and phosphatic manures on his
clayey or loamy land that is usually relatively rich in potash, and
will apply his common manure to the sandy parts of the farm, he
will rarely need to purchase manures containing potash. '
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CHAPTER XL.

RESTORING FERTILITY TO THE SOIL
BY SIR J. B, LAWES, BART., LL.D., F.R.8., ROTHAMSTED, ENG.

A relation of mine, who already possessed a very consider-
able estate, consisting of light land, about twenty years ago
purchased a large property adjoining it at a very high price.
These were days when farmers were flourishing, and they no
more anticipated what was in store for them in the future,
than the inhabitants of the earth in-the days of Noah.

Times have changed since then, and bad seasons, low prices
of wheat, and cattle-disease, have swept off the tenants from
these two estates, so that my relation finds himself now in the
position of being the unhappy owner and occupier of five or
six farms, extending over several thousand acres—one farm
alone occupying an area of two thousand four hundred acres.
Fortunately for the owner, he possesses town property in addi-
tion to his landed estates, so that the question with him is not,
as it is with many land owners, how to find the necessary capi-
tal to cultivate the land, but, having found the capital, how to
expend it in farming, so as to produce a proper return.

It is not very surprising that, under these circumstances, my
opinion should have been asked. What, indeed, would have
been the use of a relation, who not only spent all his time in
agricultural experiments, but also pretended to teach our
neighbors how to farm on the other side of the Atlantic, if he
could not bring his science to bear on the land of an adjoining
county ! Here is the land—my relation might naturally say—
here is the money, and I have so much confidence in your
capacity that I will give you carte-blanche to spend as much as
you please—what am I to do?

An inspection of the property brought out the following facts
—that all the land was very light, and that you might walk
over the fresh plowed surface in the wettest weather without
any clay sticking to your boots : still a portion of the soil was
dark in color, and therefore probably contained a sufficient
amount of fertility to make cultivation profitable, provided the
management could be conducted with that care and economy
which arc absolute essentials in a business where the expendi-
ture is always pressing closely upon the income,
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Upon land of this description meat-making is the backbone
of the system, which must be adopted, and a large breeding
flock of sheep the first essential towards success.

Science can make very little improvement upon the four-
course rotation—roots, barley, clover, and wheat, unless, per-
haps, it may be by keeping the land in clover, or mixed grass
and clover, for two or three years.

A good deal of the land I was inspecting was so light, that, in
fact, it was hardly more than sand, and for some years it had been
left to grow anything that came up, undisturbed by the plow.

To a practised eye, the character of the natural vegetation is"
a sure indication of the fertility of the soil. 'Where herds of
buffaloes are to be seen—their sides shaking with fat—it is
quite evident that the pastures upon which they feed cannot
be very bad ; and in the same way, where a rank growth of
weeds is found springing up upon land that has been abandon-
ed, it may be taken for certain that the elements of food exist
in the soil. This ground was covered with vegetation, but of
the most impoverished description, even the ¢ Quack” or
¢ Couch-grass” could not form a regular carpet, but grew in
small, detached bunches ; everything, in fact, bore evidence of
poverty.

Possibly, the first idea which might occur to any one, on
seeing land in this state, might be : Why not grow the crops by
the aid of artificial manures?

Let us look at the question from two points of view : first, in
regard to the cost of the ingredients; and, secondly, in regard
to the growth of the crop.

‘We will begin with wheat. A crop of wheat, machine-reap-
ed, contains, as carted to the stack, about six pounds of soil in-
gredients in every one hundred pounds; that is to say, each
five pounds of mineral matter, and rather less than one pound
of nitrogen, which the plant takes from the soil, will enable it
to obtain ninety-four pounds of other substances from the at-
mosphere. To grow a crop of twenty bushels of grain and
two thousand pounds of straw, would require one hundred and
sixty pounds of minerals, and-about thirty-two pounds of nitro-
gen ; of the one hundred and sixty pounds of minerals, one-
half would be silica, of which the soil possesses already more
than enough ; the remainder, consisting of about eighty pounds
of potash and phosphate, could be furnished for from three
to four dollars, and the thirty-two pounds of nitrogen could
be purchased in nitrate of soda for six or eight dollars, .
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The actual cost of the ingredients, therefore, in the crop of
twenty bushels of wheat, would be about ten to twelve doilars.
But as this manure would furnish the ingredients for the
growth of both straw and grain, and it is customary to return
the straw to the land, after the first crop, fully one-third of the
cost of the manure might, in consequence, be d2ducted, which
would make the ingredients of the twenty bushels amount to
six dollars. Twenty bushels of wheat in England would sell
for twenty-eight dollars ; therefore, there would be twenty-twe
dollars left for the cost of cultivation and profit. )

A French writer on scientific agriculture has employed
figures very similar to the above, to show how French farmers
may grow wheat at less than one dollar per bushel. At this
price they might certainly defy the competition of the United
States. It is one thing, however, to grow crops in a lecture:
room, and quite another to grow them in a field. In dealing
with artificial inanures, furnishing phosphoric acid, potash,
and nitrogen, we have substances which act upon the soil in
very differents ways. Phosphate of lime is a very insoluble
substance, and requires an enormous amount of water to dis-
solve it. Salts of potash, on the other hand, are very soluble in
water, but form very insoluble compounds with the soil. Salts
of ammonia and nitrate of soda are perfectly soluble in water.
‘When applied to the land, the ammonia of the former sub-
stance forms an insoluble compound with the soil, but in a very
short time is converted into nitrate of lime ; and with this salt

-and nitrate of soda, remains in solution in the soil water until
they are either taken up by the plant or are washed away mto
the drains or rivers.

Crops evaporate a very large amount of water, and with this
water they attract the soluble nitrate from all parts of the soil.
Very favorable seasons are therefore those in which the soil is
neither too dry nor too wet; as in one case the solution of
nitrate becomes dried up in the goil, in the other it is either
washed away, or the soil remains so wet that the plant cannot
evaporate the water sufficiently to draw up the nitrates which
it contains.

The amount of potash and phosphoric acid dissolved in the
water is far too small to supply the requirements of the plant.
and it is probable that what is required for this purpose is dis-
solved by some direct action of the roots of the plant on com-
ing in contact with the ‘nsoluble phosphoric acid and potash ia
the soil.
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In support of this view, I may mention that we have clear
evidence in some of our experiments of the wheat crop taking
up both phosphates and potash that were applied to the land
thirty years ago.

To suppose, therefore, that, if the :ngredients which exist in
twenty bushels of wheat and its straw, are simply applied to a
barren soil, the crop will be able to come in contact with, and
take up these substances, is to assume what certainly will not
take place. -

I have often expressed an opinion that arable land, could not
be cultivated profitably by means of artificial manures, unless
the soil was capable of producing, from its own resources, a
considerable amount of produce ; still the question had never
up to this time come before me in a distinct form as one upon
which I had to decide one way or the other. I had, however,
no hesitation in coming to the conclusion, that grain crops could
never be grown at a profit upon my relation’s land, and that
consequently, for some years, it would be better to give up the
attempt, and try to improve the pasture.

After what I have said about the insolubility of potash and
phosphoric acid, it may possibly be asked—why not give a good
dose of these substances at once, as they do not wash out of
the soil—say enough to grow sixty crops of grain, and apply
the nitrate, or ammonia every year in just sufficient amounts
to supply the wants of the crop?

The objections to this plan are as fcllows: assuming the most
favorable conditions of climate, and the largest possible pro-
duce, the wheat could certainly not take up the whole of the
thirty-two pounds of nitrogen applied, and the crop which re-
quires nearly one pound of nitrogen in every one hundred
pounds of gross produce, would be certainly less than three
thousand two hundred pounds, if supplied with only thirty-two
pounds of nitrogen. If we take the total produce of the best
and worst wheat crop, grown during the forty years of our ex-
periments, we shall arrive at a better understanding in the
matter. The following are the figures :

WEIGHT OF DRY PRODUCE OF WHEAT PER ACRE.

Straw and Grain.
e ecceeecemeecmeaaceacecacaoaan 9330 1bs.
.......................... 3859 ¢

In order to ascertain the increase due to the nitrogen of the
salts of ammonia or nitrate of soda, we must deduct from the
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crop the produce obtained, where mineral manurss without
nitrogen were used. In 1863 this amount was three thousand
pounds, and in 1879 it was one thousand two hu_:dred pounds,
Deducting these amounts from the gross produce in each case,
leaves si< thousand three hundred and thirty as the produce
due to the nitrogen in the s=ason of 1853, and two thousand six
hundred and fifty-nine as the producs due to the nitrogen in
1879.

But in each case we applied the same amount of nitrogen,
eighty-seven pounds ; and as the amount of nitrogen in a wheat
crop, as carted from the field, contains less than one per cent. of
nitrogen, it is evident that if all that was contained in the
manure had been taken up by the plant, the increased crop
should have weighed eixzht thousand seven hundred pounds in-
stead of six thousand threz hundred and thirty. Thus even in
our best year, some of th2 nitrogen applied failed to produce
growth ; and when we come to the bad year we find that only
twenty-six and a half pounds were taken up out of the eighty-
seven pounds applied, thus leaving more than two-thirds of the
whole unaccounted for.

Seasons are only occasionally either very bad or very good.
‘What we call an averaze season does not differ very much from
the mean of the best and worst years, which in this cass
would be represented by a crop of four thousand four hundred
and ninety-four pounds, containing nearly forty-five pounds of
nitrogen. I may say that, although I have employed one per
cent. to avoid fractions in my calculations, strictly speaking
three-quarters of a per cent. would more nearly represent the
real quantity. If, however, on the average, we only obtain
about forty-five pounds from an application of about eighty-
seven pounds of nitrogen, it is evident that not more than one-
half of the amount applied enters into the crop.

Now in dealing with a substance of so costly a nature as am-
monia, or nitrate of soda—the nitrogen contained in which
substances cannot cost much less than twency-five cents per
pound by the time it is spread upon the land, it becomes a ques-
tion of importance to know what becomes of the other half,
or the residue whatever it may be, which has not been taken
up by the crop. Part is undoubtedly taken up by the weeds
which grow with the wheat, and after the wheat has been
cut. Part sinks into the sub-soil and is washed completely
away during the winter.

I, myself, am disposed to think that the very great difference
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in the size of the Indian corn crops, as compared with the
wheat crops in the States, is partly accounted for by their
greater freelom from weeds, which are large consumers of
nitric acid, and, in the case of the wheat crop, frequently re-
duce the yield by several bushels per acre, It must, however,
be borne in mind that, though the wheat is robbed of its food
where there are weeds, still if there were no weeds, the amount
of nitric¢ acid which the crop could not get hold of, would, in
all probabilty, be washed out of the soil during the ensuing
winter. I come to the conclusion, therefore, that the nitro-
gen alone, which would be required to produce one bushel of
wheat, would cost not much less than fifty cents ; and that, in
consequence, wheat-growing by means of artificial manures,
will not pay upon very poor land.

I have said that the land, about which I was consulted, had
not been plowed for several years, and that although nature
had done all she could to clothe the soil with vegetation, the
most disheartening feature in the case wag, the poverty of the
weeds. A thistle may be a giant or a dwarf, according to cir-
cumstances ; here they wereall dwarfs. The plaintain, which
I believe is sometimes sown in these districts for.food, has a
very deep root ; heve the plants were abundant, but the leaves
were very small and lay so close to the ground, that, as the
manager informed m?, ‘‘ the sheep were often injured from the
amount of sand which they swallowed with tke leaves when
feeding.”

At Rothamsted, the analyses of the rain water passing
through the ordinary soil of one of my fields, which has been
kept free from vegetation, have snown that the amount of
nitric acid liberated in a soil, and washed out each year, is very
large. Taking the ten years during which these special experi-
ments have been in progress, I should think that the loss of
nitrogen would be equal to, or possibly exceed, the amount of
that substance removed by the average crops grown in the
United States.

The results obtained by the rain gaugzes, ara further com-
pletely confirmed by those in an adjoiniag fisld, where wheat
and fallow have been grown alternately for twenty-seven years.
The liberation of nitric acid, during the year of rest, produced
for a time a large growth of wheat, but it was done at a very
great waste of the fertility of the soil, and the produce is now,
in proportion, considerably lowgr than that grown on the con-
tinuously unmanured land.

15
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These results, if they are to be accepted as correct, must.
bring about a very considerable change in the generally re-
ceived views in regard to fertility. We not only see more clearly
the connection between a former vegetation and the stored up
fertility in our svil, but we also see the importance of vegeta-
tion at the present day, as the only means by which tbe loss of
nitric acid is prevented. The more completely the land is cov-
ered with vegetation, and the more growth there is, the greater
will be the evaporation of water, and the less will be the loss of
nitric acid by drainage.

. I wasnot at all surprised to find, that the surface soil of a
wood ou my farm, was poorer in nitrogen than the soil of an
old permanent pasture, to which no manure had been applied
for twenty-five years, though during the whole period, the crop
of hay had been removed every year from the land. The wood
to which I refer is covered with oak, centuries old, and the
foliage is so dense that but little underwood or other vegetation
can grow beneath it. If both the wood and the pasture were
put into arable cultivation, I have no doubt that the pasture
would prove much more fertile than the wood land.

In our experiments on permanent pasture, it has been ob-
gerved that the character of the herbage is mainly dependent on
the food supplied. Weeds, and inferior grasses, can hold their
own as long as poverty exists, but with a liberal supply of ma-
nure, the superior grasses overgrow and drive out the bad
grasses and weeds. In consequence of the low price of wheat
a good deal of land in Eangland has been laid down to perma-
nent pasture, and much money has been spent in cleaning the
land preparatory to sowing the grass-seeds. I have on more
occasions than one, suggested that the money employed in this
process would be better expended in manure, by which the
weeds would be ¢ improved ” off the face of theland. While
walking over the abandoned portion of these estates I explained
my views upon this point to the manager. They were, how-
ever, received with the usual skepticism, and the rejoinder that
¢ there was only one way of getting rid of the weeds, which
was by the plow and fire.”

There is nothing that speaks to me so forcibly as color in
vegetation ; when travelling by rail, I do not require to be told
that such a farm is, or is not, in high condition, or that we are
passing through a fertile or infertile district. There is a pecu-
liar green color in vegetation which is an unmistakable sign.
that it is living upon the fat of the land. I need hardly say
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that, in this case, the color of the vegetation gavc unmistakable
signs of the poverty of the soil ; but in the midst of the dingy
yellowish-green of the herbage, I came upon one square of
bright green grass. In answer to my enquiry I was told that,
a “lambing-fold had bzen there last year,” and my informant
added his opinion, ¢ that the manure would be so strong that
it would kill anything !” It had certainly killed the weeds, but
in their place, some good grasses had taken possession of the
soil.

The plan I proposed to adopt was, to spend no morc money
on tillaze operations, but to endeavor to improve the pasture by
giving to it the food necessary to grow good grasses, sowing at
the same time a small quantity of the best seeds. I further
suggested that aflock of sheep should be allowed to run over
the whole of the land by day, and be folded there every night
—about one pound of cotton-seed cake per head being allowed
daily. By this means, as the fold would be moved every day,
the amount of manure deposited on the soil could be
estimated.

If there were a hundred sheep, receiving one pound of de-
corticated cotton-seed cake per head, daily, and the hurdles
were arranged to enclose a space of twenty-five by twenty yards,
in the course of jen days an acre of land would have received
manure from one thousand pounds of cake; which amount
would supply seventy-seven pounds of nitrogen, sixty-eight
pouads of phosphate of lime, and thirty-two pounds of potash.
Thisamount of cake would cost about sixteen dollars.

As regards the value of the cake as a food, it is
somewhat difficult to form an estimato; but it takes nine or
ten pounds of dry food—say roots, cake, and hay—to produce
an increase of one pound of live weight in sheep. The cake
has certainly a higher feeding value, than either hay or roots,
but I will here give it only the same value, and consider that
one hundred and ten pounds of increase of the animal was ob-
tained by the consumption of the one thousand poundsof cake.
The value of the increase of the live weight would be in Eng-
laad fully eleven dollars, leaving five dollars as the cost of the
manure. Now the cake furnished seventy-seven pounds of
nitrogen alone, which, if purchased in an artificial manure,
would have cost nineteen dollars; and the other substances
supplied by the cake, would have cost from four to five dollare
more. The manures required, therefore, would be obtained
rmauch more cheaply by this than by any other process.
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Labor would be saved by not cultivating the land. Manure
would be saved by substituting veg tation which grows under
or above ground, almost all th> year roaad. And, by feeding
the siock with cake, th: necessary fertility would be obtained
at the lowest possible cost.

It is probable that the land would require this treatment Lo
ba vep:ated for several years, before there would be a fair
growth of gr ss. The land might then be broken up and one
grain crop be taken, then it might agzain be laid dowa to grass.

Hitherto, I have considered a case where fertility is almo:t
absent from the land, this, however, is an exception, as agri-
culture generally is carricd on upon soils which contain large
stores of fertility, though they may be very unequally distribu-
ted. By analysis of the soil we can measure the total amount
of fertility which it contains, but we are left in ignorance in re-
gard to the amount of the ingredients which are in such a form
that the crops we cultivate can make use of them.

At Rothamsted, among my experiments on the growth of coa-
tinuous wheat, at the end of forty years, the soil supplied wita
salts of ammonia has yiclded, during the whole time, and st:il
continues to yield, a larger produce than is obtained by a liberzal
supply of phosphates and alkaline salts without ammonia.

‘When we consider that every one hundred pounds of wheat
crop, as carted to the stac’, contains about flve per cent. of
mineral matter, and one per cent. of nitrogen, it is impossible
to avoid the conclusion that my soil has a large available bal-
ance of mineral substances which the crop could not ma'ze uss
of for want of nitrogen. The crop which has received these
mincral manures now amounts to from twelve to thirteen
bushels per acre, and removes from the land about sixteen
pounds of nitrogen every year.

Analyses of the soil show that, even after the removal of
more than thirty crops in succession, without any applica‘ion
of manure containing ammonia, the soil still contains some
thousands of pounds of nitrogen. This nitrozen is in combina-
ti»1 with carbon ; it is very insoluble in water, and until it be-
03 separated from the carbon, and enters into combination
wit oxygen, does not appear to be of any use to the crop.

The combination of nitrogen with oxyg:n, is known as ni-
tric acid. The nitric acid enters into combination with the
lime of the soil, and in this form becomes the food of plants.

From its great importance in regard to the growth of plants,
nitric acid might be called the main spring of agriculture, but
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being perfectly soluble in water, it is constanily liable to be
washed out of the soil, In the experiment to which I have re-.
ferred above—where wheat is grown by mineral manures alone
—we estimate that, of the amount of nitric acid liberated esch
year, not much more than onc-half is taken up by the crop.

The wheat is ripe in July, at which time the land is tolerably
free from weeds ; several months, therefore, occur during
which there is no vegetation to take up the nitric acid; and
even when the wheat is sown at the end of October, much ni-
tric acid is liable to be washed away, as tho power of the plant
to take up food from the soil is very limited until the spring.

The formation of nitric acid, from the organic nitrogen in the
soil, is due to the action of a minute plant, and gocs on quite
independent of the growth of our crops. We get, howevcr, in
the fact an explanation of the extremely different results ob-
tained by the use of different manures. One farmer applies lime,
or even ground limestone to a soil, and obtains an increase in
his crops ; probably he has supplied the very substance which
has enabled the nitrification of the organic nitrogen to increase;
another applies potash, a third phosphates ; if either of these
are absont, the crops cannot make use of the nitric acid, how-
ever great may be the amount diffused through the soil.

It may possibly be said that the use of mineral manures tends
to exhaust the soil of its nitrogen ; this may, or may not, be
true ; but cven if the minerals enable the crop to take up a
larger amount of the nitric acid found in the soil year by year,
this docs not increase the exhaustion, as the minerals only tend
to arrest that which otherwisc might be washed away.

‘We must look upon the organic nitrogen in the soil, as the
main source of the nitrogen which grows our crops. Whatever
may be the amount derived from the atmosphere, whether in
rain, or dew ; or from condensation by the soil, or plants, it is
probable that, where the land is in arable cultivation, the ni-
trogen so obtained, is less than the amount washed out of the
soil in nitric acid. Upon land which is never stirred by the
plow, there is much less waste and much less activity.

The large increase in the area of land laid down to perma-
nent pasture in England, is not due alone t5 the fall in the price
of grain. The reduction of fertility in many of the soils, which
have been long under the plow, is begioning to be apparent.
Undor these circumstances a less exhausting course of trcat-
ment becomes nccessary, and pasture, with the production of
meat, milk, and butter, takes the place of grain ficlds,
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LETTER FROM EDWARD JESSOP, YOKK, PA.
York, Pa., March 16, 1876,
Joseph Harris, Esq., Moreton Farm, Rochester, N. Y. :

DEeAR Sir—Your favor of the 27d of last month came safely to hand,
and I am truly obliged to you for the reply to my question.—You ask,
can I help you with facts or suggestions, on the subject of manure? 1
fear not much; but it may be useful to you to know what others need
to know. I will look forward to the advent of *‘Talks on Manures '’
with much intcrest, hoping to get new light on a subject second to none
in importance to the farmer.

I have done a little at composting for some years, and am now having
a pile of about forty cords, made up of stable-manure and earth taken
from the wash of higher lands, turned and fined. The labor of digging
and hauling the earth, composting in thin layers with manure, turning,
and fining, is go great, I doubt whether it pays for most farm crops—
this to be used for mangel-wurzel and market-garden.

The usual plan in this county is to keep the stable-manure made dur-
ing winter, and the accumulation of the summer in the barn-yard, where
it is sonked by rain, and trampled fine by cattle, and in August and Scp-
tember is hauled upon ground to be seeded with wheat and grass-seeds.
I do not think there is much piling and turning done.

My own conclusions, not based on accurate experiments, however,
are, that the best manure I have ever upplied was prepared in a covered
pit on which cattle were allowed to run, and so kept well tramped—
some drainage into a well, seccured by pouring water upon it, when
necessary, and the drainage pumped and distributed over the surface, at
short intervals, particularly the parts not well tramped, and allowed to
remain until it became a homogeneous mass, which it will do without
baving undergone so active a fermentation as to have thrown off a con-
siderable amount of gas.

The next best, composting it with earth, as above described, piled
about five or six feet high, turned as often as convenient, and kept moist
enough to secure fermentation.

Or, to throw all the manure as made into a covered pit, until it is
thoroughly mixed and made fine, by allowing hogs to run upon it and
root at will ; and when prepared for even spreading, apply it as a top-
dressing on grass-land—at any convenient time.

As to how many loads of fresh manure it takes to make one of well-
rotted manure, it may be answered approximately, three to one, but that
would depend a good deal on the manner of doing it, and the amount
of rough material in it. If well trodden by cattle under cover, and suf-
ficient drainage poured over it, to prevcnt any violent fermentation, the
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loss of weight, I think, would not be very great, nor the bulk lessened
over one-half.

Many years ago an old and successful farmer said to me, ¢ if you want
to get the full bemefit of manure, spread it as a top-dressing on some
growing crop,” and all my experience and observation since tend to con-
firm the correctness of his advice. )

While on this subject, allow me to protest against the practice of
naming the quantity of manure applied to a given space, as so many
lvads, as altogether too indefinite. The bushel or cord is a definite quan-
tity, which all can understand.

The average price of good livery stable horse-manure at this place has
been for several years four dollars a cord.

With two and a half miles to haul, I am trying whether keeping a flock
of 50 breeding ewes, and feeding liberally with wheat bran, in addition
to hay and pasture, will not produce the needed manure more cheaply.

Respectfully yours, EDWARD JESSOP.

P, 8.—You ask for the average weight of a cord of manure, such as we
pay four dollars for. .

I had a cord of horse-stable manure from a livery stable in York which
had been all the time under cover, with sevaral pigs running upon it,
and was moist, without any excess of wet, loaded into a wagon-box
holding an entirs cord, or 123 cubic feet, tramped by the wagoner three
times while loading.

The wagon was weighed at our hay-scales before loading, and then the
wagon and load together, with a net result for the manure of 4,400 1bs.
I considered this manure rather better than the averace. I had another
load, from a different place, which weighed over 5,000 1bs., but on ex-
amination it was found to contain a good deal of coal ashes. We never
buy by the ton. Harrison Bros. & Co., Manufacturing Chemists, Phila-
delphia, rate barnyard-manure as worth $5.77 per ton, and say that would
be about $7.21 per cord, which would be less than 11 tons to the cord.
If thrown in loosely, and it happened to be very dry, that might be pos-
sible.

Waring, in his * Handy Book of Husbandry,” page 201, says, ha caused
a cord of well-trodden livery stable manure containing the usual pro-
poolét;on of straw, to be carefully weighed, and that the cord weighed
7,080 1bs. :

The load 1 had weighed, weighing 4,400 1bs., was considered by the
wagoner and by myself as a fair sample of good wmanure. In view of
these wide differences, further trials would be desirable. Dana, in his
““Muck Manual,” says a cord of green cow-dung, pure, as dropped,
weighs 9,289 1bs.

Farmers here seldom draw manure with less than three, more generally
with four horses or mules; loading is done by the purchaser. From the
barn-yard, put on loose boards, from 40 to 60 bushels are about an aver-
age load.

In hauling from town to a distance of three to five miles, farmers een-
erally make two loads of a coxd each, a day’s work. From the barn-yard,
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a very variable number, per day. In my own case, two men with three
horses have been hauling six and seven loads of sixty bushels, fine com-
post, a distance of from one-half to threc-fourths of a mile, up a long
and rather steep Lill, and spreading from the wagon, as hauled, upon
grass-sod.

Our larger farmers often have one driver and his team, two wagous,
one loading, while the other is drawn to the field ; the driver slips off
one of the side-boards, and with his dung-hook draws off piles st ncarly
equal distances, to be spre.d as convenient. EDWARD JEsSOP,

LETTER FHOM DR. E. L. STURTEVANT, SOUTH FRAMINGHAM, MASS,

SouTH FRAMINGHAM, Mass., April 2, 1876.
TFrIEND Harris—Manure about Boston is sold in various ways. First,
according to the number of animals kept; price varying so much, that I
do not venture to name the figures. By the cord, to be trodden over
while loading ; never by weight, so far as I can learn—price from 0 to
$12.00 per cord, according to season, and various accidental circom-
stances. During the past winter, manure has been given away in Boston.
Haudling, hauling to the railroad, and freight costing $4 per cord for
carrying 30 miles out. Market-gardeners usually haul manure as a re-
turn freight on their journeys to and from market. About South Fra-
mingham, price stiff at $8 a cord in the cellar, and this may be considered

the ruling suburban price. Very friendly yours,
E. Lewrs Smmvm.

LETTER FROM M. C. WELD.

New Yorg, Nov. 9, 1876.
MY DEAR HArrIs—! don’t know what I can write about manures,
that would be of use. I have strong faith in humus, in ashes, leached
and unleached, in lime, gas-lime, plaster, bones, ammonia ready formed,
nitrates ready formed, not much in meat and blood, unless they are
cheap. Nevertheless, they often are cheap. and produce splendid effects.
I believe in sulphuric acid, with organic nitrogenous manures ; the com-
posting of meat, blood, hair, etc., with peat and muck, and wetting it
down with dilute sulphuric acid. I believe in green-manuring, heartily,
and in tillnge, tillage, tillage. Little faith in superphosphates and com-
pounded manures, at selling prices. Habirshaw’s guano is good enough.

80 much for my creed. Truly yours, M. C. WELD,

LETTER FROM PETER HENDERSON.
New Yorg, Oct. £6, 1876.
Mr. Joseph Harris:

DEAR S1r—If you will refer to my work “ Gardening for Profit,” New
Edition, page 34, you will get about all the information 1 possess on
Manures, except that I do not say anything about price. In a general
way it might be safe to advise that whenever a ton (it is always best to
speak of manures by weight) of either cow, horse, hog, or other stable-
manure can be laid on the ground for 83, it is cheaper than commereial
fertilizers of any kind at their usual market rates. This 83 per ton, I
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think, would be about the average cost in New York, Boston, or Phiia-
delphia. We never haul it on the ground until we are ready to plow it
in. If it has to be taken from the hog or cattle yards, we draw it out into
large heaps, convenient to where it is to be put on the land, turning it,
to keep it from burning or ¢ fire-fanging,’’ if necessary. Nome of our
farmers or market-gardeners here keep it under cover. The expense of
such covering and the greater difficulties in getting at it, for the immense
quantities we use, would be greater than the benefits to be derived from
kceping it under cover—benefits, in fact, which, I think, may be greatly
overrated. Very truly yours, PETER HENDERSON.

LETTER FROM J. M. B. ANDERSON, ED, ‘‘CANADA FARMER,” TORONTO,
“CANADA FARMER" OFFICE, ToRONTO, March 29, 1876,
J. Iarris, Esq.: )

DeaR SiR—Yours of the 25th nst. is to hand, and I shall be most
happy to render you any assistance in my power. The work you undcr-
take is in able hands, and I have every confidence that, when corapleted,
it will form an invaluable acquisition to the agricultural literature of the
day.

Manure in this city is usually sold by the two-horse load—about 1%
tons—at the rate of §1 per load, or 60 cents per ton. The load contains
just about a cord of manure, consequently a cord will weigh about 14 tons.

‘With reference to the general management of manure in Canada, I may
say that the system followed differs in no material respeet from that of
New York and the other Eastern States. It is usually kept over winter
in the npen barn yard (rarcly under cover, I am sorry to say), laid out on
the land about the time of disappearance of last snow, and plowced in.
In some cases it is not carted out until the land is ready for immediate
plowing. With some of our more advanced farmers, the system hcs
lately been adopted of keeping manure under cover and sprinkling it
thoroughly at intervals with plaster and other substances. Tanks arc
also becoming more common than formerly, for the prescrvation of lig-
uid manure, which is usually applied by means of large, perforated hogs-
heads, after the manner of street-watering.

You ask, how the manure is managed at Bow Park, Brantford. That
made during fall and winter is carefully kept in as small bulk as possible,
to prevent exposure to the weather. In February and March it is drawn
out and put in heaps 8 feet square, and well packed, to prevent the cs-
scape of ammonia. In spring, as soon as practicable, it is spread, and
plowed under immediately. Manure made in spring and summer ie
spread on the field at once, and plowed under with a good, deep furrow

Very truly yours, J. M. B. ANDERSON, Ed. Canada Farmer.

MANURE STATISTICS OF LONG ISLAND.
TOE MANURE TRADE OF LONG ISLAND—LETTER FROM J. H. RUSIMORE.
OLp WESTBURY, Long Island, April 6, 1876.
Jozenh Ilarris, I, : -
DEAR Siz—The great number of dealers in manure in New York pre-
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cludes accuracy, yet Mr. 8kidmore (who has been {cstifying volumi-
nously before the New York Board of Health in relation to manure and
street dirt), assures me that the accompanying figures are nearly correct.
I enclose statement, from two roads, taken from their books, and the
amount shipped vver the other road I obtained verbally from the General
Freight Agent, and embody it in the sheet of statistics.

The Ash report I know is correct, as I had access to the books showing
the business, for over ten years. I have made numerous applications,
verbally, and by letter, to our largest market gardeners, but there scems
to cxist a general and strong disinclination to communicate anything
worth knowing. I enclose the best of the replics received. Speaking
for some of our largcst gardeners, I may say that they cultivate over one
hundred acres, and use land sufficiently ncar to the city to enable them
to dispense with railroad transportation in bringing manure to their
places and marketing crops. I have noticed that one of the shrewdest
gardeners invariably composts horn-shavings and bone-meal with horse-
manure several months before expecting to use it. A safe averuge of
manure used per acre by gardeners, may be stated at ninety (90) tubs,
and from two hundred to twenty hundred pounds of fertilizer in addi-
tion, according to its strength, and the kind of crop.

The following railroad manure statistics will give a generally correct
idea of the age of manure, when used :

STATEMENT OF MANURE SENT FROM JAX. 1 To pzo. C1, 1875,
Over F.N.S. & C.R. L., Over Southern R. R.

January.. teseensecsress 1,581 tubs, 5,815 tubs.
February . X “
March .. .. . 740 « 12,217 ¢
April ...... 2122 « 7,055 «
£} RN 7,383 ¢« 8,049
BT RN : 1 1 S 1,865 ¢
July ..oiiiiiieiiiieniia.... 64738 ¢ 685 ¢«
August....coieiininniennnnn 6,370 ¢ 2,911 «
September........ccoioen.... 8,190 14,702 ¢«
October ........ccoovvvneens 880 ¢« 660 ¢
November........cc.eeenee. b1 840 ¢«
December.....ocoveeenees.. 1,406 ¢ 4,083 «

46,310 tubs. 57,679 tubs.

A tub is equal to 14 bushels.

Hobson, Hurtado & Co. report the amount of Peruvian guano sold in
this country last year at thirty thousand tons.

Estimated number of horses in New York city, 100,000.

Estimated product of manure per horse. Four cords.

Estimated proportion of straw to pure excrement. One-half.

Amount shipped direct from stables. Nearly ail.

Amount shipped on vessels. One-half.

Length of time the unshipped manure remains in heaps. From three
to four months.

Average cost per horse, annually. $3.

Greatest distance of shipment. Virginia.
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Average amount shipped via L.I. R. R. 60,000 tubs.

Price of manure per tub delivered on cars or vessel. 80 cents.

Average amount put on car. 40 tubs.

SrtaTisTics OF AsH TRADE.—Time when ashes are delivered. From
middle of June to middle of October.

Places from which they are mostly shipped. Montreal, Belleviile, and
Toronto (Canada).

Method of transportation. Canal boats.

Average load per boat. About 8,000 bushels.

Average amount annually sold. 360,000 bushels.

Average cost delivered to farmers. 20% cents per bushel.

Ler Acre, about.
Amount used by farmers for potatoes......... (>0 ubs.
« ¢ cabbage (lute) “
“«© [ ‘“ “« 13

Amount of guano used on Long Island, as represented by fhe books
of Chapman & Vanwyck, and their estimate of sales by other firms,
5,000 tons.

The fertilizers used on the Island are bought almost exclusively by
market gardeners or farmers, who do a little market gardening, as it is
the general conviction that ordinary farm-crops will not give a compen-
sating return for their application. Most market gardeners keep so
little stock that the manure made on the place is very inconsiderable,
Our dairy farmers either compost home-made manures with that from
the city, spread it on the land for corn in the spring, or rot it separate,
to use in the fall for wheat, on land that has been cropped with oats the
same year. The manure put on for potatoes is generally estimated to
enrich the land sufficient for it to produce one crop of winter grain, and
from five to seven crops of grass, when it is again plowed and cultivated
in rotation with, first, corn, second, potatoes or oats, and is reseeded in
autumn of the same year,

Fish and fish guano are largely used on land bordering the water, and
adjacent to the oil-works. The average price for guano in bulk at oii-
works is $12 per ton. The average price for fish ¢ca whart is $1.50 per
thousand, and it is estimated that, as a general average, 6,000 fish make
a ton of guano. The fish, when applied to corn, aré placed two at each
hill, and plowed under at any time after the corn is large enough to cul-
tivate. Seaweed is highly prized by all who use it, and it will produce
a good crop of corn when spread thickly on the land previous to plowing.

. Very respectfully, J. H. RUSHMORE.

LETTER FROM JOHN E. BACKUS,
NewrowN, Long Island, N. Y., March 2nd, 1876.

Mr. @. H. Rushmore:

DEAr 8ir.—S8ome farmers and market-gardeners use more, and some
less, manure, according to crops to be raised. I use about 30 good two-
horse wagon-loads to the acre, to be applied in rows or broad-casted, as
best for certain crops. I prefer old horse-dung for most all purposes.
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Guano, as a fertilizer, phosphate of bone and blood are very good ; they
act as a stimulant on plants and vegetation, and.are highly beneficial io
some vegetation — more valuable on poor sofl than elsewhere, except to
produce a thrifty growth in plants, and to insure a- large crop.

By giving you these few items they vary considerably on different
parts of the-Island ; judgment must be used in all cases and all busi-
ness. Hoping these fcw lines may be of some avail to Mr. Harris and
yourself, I remain, yours, ete., JonxN E. BACKUS.

MANURE IN PHILADELPHIA.

LETTER FROM JOSEPH HEACOCK.
JENKINTOWN, Montgomery Co., Pa., April 18th, 1876.

My DEAR FRIEND HARRIS.—Stable-manare in Philadelphia, costs by
the single four-horse-load, about §9 or $10. Mostly, the farmers who
haul much of it, have it engaged by the year, and then it can be had for
from §7 to §8 per load. Mostly, four horses are used, though we fre-
quently see two and three-horse teams, and occasionally, five or six
horses are used. I have ncver seen any kind of dung hauled but that of
liorses. Cow-manure would be thought too heavy to haul so long a dis-
tance. Sugar-Louse waste, spent hops, glue waste, etc, are hauled to a
small extent. We live about 9 miles from the center of the city, and the
road is very hilly, though otherwise a good one, being made of stone.

The loads vary from 24 to &4 or 4 tons for four horses, according to
the dryness of the manure. The wagons are made very strong, and weigh
from 1,6C0 lbs. to 2,300 or 2,400 1bs., according to the number of horscs
that are to be used to them. I cannot say how many cords there are in
an average load, but probably ot less than two cords to four horses.
One of my ncizhbors has a stable engaged by the year. He pays $2.50
per ton, and averages about three tons per load, and the distance from
the stable in the city to his place, can not be less than 12 miles. His
team goes empty one way and of course can not haul more than a load
a day. In fact, can not average that, as it would be too hard on his
borses. The horses used for the purpose are large and stronyg. Fiftéen
or twenty years ago, there was kept on most farms of 75 to 100 acres, a
team parposely for hauling manure from the city. Butit is different
now, many of the farmers using artificial manures, as it costs so much
less; and others are keeping more stock, and so making their own
manure. Still, there is a great deal hauled yet. And some of it to a
distance of 20 miles. Though when hauled to this distance, the teams
are loaded beth ways. For instance, they will start to the city with a
load of hay (85 to 50 cwt.), on Monday afternoon (Tuesday is the day of
the Hay Market) ; and when they have their load of hay off on Tuesday,
they load their manure and drive out five or six miles and put up for the
night. Next morning they start about 3 o’clock, arriving home before
noou, having been away two days. On Thursday afternoon, they start
again. You can see that manuring in this way is very expensive. But
farmers about here well know that if they do nct manure well they raise
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but little. Probably about four loads arc used per acré on the average.
Euch load is generally thrown off the wagon in one large heap near
where wanted, and is allowed to lie until they use it. I can not tell
how much it loses in bulk by lying in the heap.

As to what crops it is used on, farmers do not think that they could
go amiss in applying it to anything except oats. Butit is probably used
more for top-dressing mowing land, and for potatoes, than for any-
thing else.

The usual rotation is corn, potatoes, or oats, wheat seeded to clover
and timothy, and then kept in grass from twoto four years. Those who
- haul stable-manure, usually use bone-dust or superphosphate to a greater
or less extent.

Last December I built a pig-pen, 20 ft. x40 ft., 11 stories high. The
upper story to be nsed for litter, etc. There is a four feet entry on the
north side, running the length of the building. The remainder is divided
into five pens, each 8 ft. x 16 ft. It is made so that in cold weather it can
be closed up tight, while in warmer weather it can be made as open as
an out-shed. I am very much pleased with it. The pigs make a great
denl of manure, and 1 believe that it can be made much cheaper than

it can be bought and hauled from Philadelphia.
JosEPH HEACOCK, JR.

LETTER FROM HERMAN L. ROUTZAHN.
MIDDLETOWN, Md., May 11th, 1876,
Joseph Harris, Exq. :

I herewith procced to answer questions asked.

‘Wheat and corn are principal crops. Corn is fed now altogether to
stock for the manure.

There is but little soiling done. The principal method of making
mapure is: Feeding all the corn raised, as well as hay, oats, and roots,
to cattle; using wheat straw, weeds, etc., a8 bedding, throwing the
manure in the yard (uncovered), and to cover the pile with plaster (by
sowing broadcast), at lcast once a week. To this pile is added the
manure from the hog-pens, hen-house, etc., and worked over thoroughly
at least twice before using. It is then applied to corn by plowing
under ; to wheat, as a top-dressing. For corn it is usually hauled to tke
field, thrown off in heaps 25 feet each way, a cart-load making two heaps.
8pread just before the plow. For wheat, spread on directly after plow-
ing, and thoroughly harrowed in. Applied broadcast for potatoes. Com-
posts of different kinds are made and used same as in other localities, 1
presume. Artificial manures are going into disrepute (justly too). This
is the plan now adopted by the farmers in this county (Frederick).
‘Where woods are accessible, leaves and mould are hauled in and added to
the manure-heap ; in fact, every substance that can be worked into the
manare-heap is freely used. Well-rotted stable-manure is worth from
$1.50 to $2.50 per cord, accurding to condition and locality.

Very Respectfully Yours,
HER#AN L. RouTzABN,
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LETTER FROM PROF. E. M. SHELTON, PROF. OF AGRICULTURE, KANS2S
STATE AGRICULTURAL COLLEGE.

KAN8SAS STATE AGRICULTURAL COLLEGE,
MANBATTAN, Kansas, May 5, 1876.

DEAR S81R.—In reply to your first question, I would scy that stable-
manaure in this vicinity, is held in very light estimation. Indeed, by the
householders of this city, and quite generally by the farmers, manure is re-
garded as one of those things—like drouth and grasshoppers—with which
a mysterious Providence sees fit to clog the operations of the husband-
man. The great bulk of the stable-manure made in this city is, every .
spring, carted into ravines and vacant lots—wherever, in short, with
least expense it can be put out of reach of the senses.

It must not be understood by this that manure has little influence on
the growing crops in Kansas. Nowhere have I seen such excellent
results from application of home-made fertilizers, as \n Kansas. For
those sterile wastes known as ¢ Alkali lands,” and *‘ Buffalo wallows,’?
manure is a speedy and certain cure. During two years of severe drouth,
I have noticed that wherever manure had been supplied, the crop with-
stood the effects of dry weather much better than where no application
had been made. Four years ago, a strip across one of our fields was
heavily manured ; this year this field is into wheat, and a dark band that
may be seen half a mile shows where this application was made.

These facts the better class of our farmers are beginning to appreciate.
A few days ago, a neighbor, & very intelligent farmer, assured me that
from manuring eight to ten acres every year, his farm was now in better
condition than when be broke up the prairie fifteen years ago.

I know of no analysis of stable or farmyard-manure made in
Kansas. Concerning the weight of manures, I can give you a few facts,
having had occasion during the past winter to weigh several loads used
for experimental purposes. This manure was wheeled into the barnyard,
chiefly from the cattle stalls, during the winter of 1874-5. It lay in the
open yard until February last, when it was weighed and hauled to the
flelds. I found that a wagon-box, 14 x3x9 feet, into which the manure
was pitched, without treading, held with slight variations, when level
full, one ton. At this rate a cord would weigh very close to three tons.

The greatest difficulty that we bave to encounter in the management
of manure grows out of our dry summers. During our summer months,
unless sufficient moisture is obtained, the manure dries out rapidly, be-
comes fire-fanged and practically worthless. My practice upon the Col-
lege farm has been to give the bottom of the barn-yard a ¢ dishing
form, so that it holds all the water that falls upom it. The manure I
keep as flat as possible, taking pains to place it where the animals will
keep it trod down solid. I have adopted this plan after having tried
composting and piling the manure in the yards, and am satisfied that it
18 the only practical way to manage manures in this climate.

There {8 no particular crop to which manure is geterally applied
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in this State, unless, perhaps, wheat. The practice of applying manure as
a top-dressing to winter-wheat, is rapidly gaining ground here. It is
found that the manure thus applied, acting as a mulch, mitigates the
effects of drouth, besides improving the quality of the grain.
Very Respectfully Yours,
E. M. SnerTON.

LETTER FROM PROF. W. H. BREWER, PROFESSOR OF AGRICULTURE IN
SHEFFIELD SCIENTIFIC S8CHOOL OF YALE COLLEGE.

SHEFFIELD SCIENTIFIC SCHOOL OF YALE COLLEGE,
NEw HAvVEN, Conn., April 14th, 1876.
Joseph Harris, Esa., Rochester, N. Y. :

My DEAR SiR.—I have made inquiries relating to ‘‘ the price of stable-
manure in New Haven, and how far the farmers and gardeners haul it,
etc.” I have not been to the horsc-car stables, but I have to several
Livery stables, and they are all essentially the same.

They cay that but little is sold by the cord or ton, or by any welght or
measure. It is sold either “in the lump,” by the month,”” ‘“by the
year,” or “ per horse.” Some sell it at a given sum per month for all
their horses, on a general estimate of their horses—thus, one man says,
*I get, this year, $25 per month forall my manure, he to remove it as
fast as it accumulates ; say one, two, or three times per week. He hauls
it about five miles and composts it all before using.”

Another says, he sells per horse. ‘‘I get, this year, §13 per horse,
they to haul it.”” The price per horse ranges from $10 to $15 per
year, the latter sum being high,

From the small or private stables, the marure is generally ¢ lumped ”
by private contract, and is largely used about the city. It is hauled
sometimes as much as 10 miles, but usually much less.

But the larger stables often sell per shipment—it is sent by cars
up the Connecticut Valley to Westficld, ete., where it is often hauled
several miles from the railroad or river.

Much manuve is sent by boat from New York to the Connecticut
Valley tobaceo lands. Boats (*¢ barges ) are even loaded in Albany, go
down the Hudson, up the Sound to Connecticut, to various places ncar
Hartford, I am told. Two or three years ago, a man came here and
exhibited to us pressed masses of manure—a patent had been taken out
for pressing it, to send by R. R. (stable manure). I never heard anything
more about it—and he was confident and cntt usiastic about it.

Yours truly, Wy, H. BREWER.
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FOOD, INCREASE, MANURE, ETC., OF FATTENING ANIMALS.

The following table is given by Mr. J. B. Lawes, of Rothamsted, Eng-
land, showing the relation of the increase, manure, and loss by respira-

TALKS ON MANURES.

tion, to the food consumed by different animals :
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In the last edition of tis hook on Manure, ¢¢ Prakiische Dingerlehre,”
Dr. Emil Wollf, gives the following tables :

Of 100 1bs. of dry swubstance in the food, there is found in the excre-
ments :

DRY SUBSTANCE. I Cow. ] Oz. |Sheep ’Horce. AMean.

In the Dung...
In the Uriiic..

. 38.01bs 4)0105 409|bs 4~olba 46‘ g,
. 6.6 **
. |471 R i 6 - 104«

Of 100 lbs. of organic substance in the food, there is found in the ex-
crements :

ORGANIC SUBSTANCE. Coc. Ox. | Sheep.
IntheDung......ooiiiiiinnnennnns .16.5 1bs.'48.9 1us. 145.6 Tos. |}
In the Urmc ......................... 82 ¢ 139«
Total organic substance in Manure. 42.5 “ lgr o« lags o

Of 100 1bs. of nitrogen in the food, there is found in the excrements :

NITROGEN. . Cow. \ Ox. | Sheep. | Horse. | Mecn.

In the Dung "..145.5 1bs. 151 0 lbs 4.37 1bs. 86,1 lbs 49.1 lbs.
In the Urine L1188 2 (5L8 - 197 31.0 -

3.8 « 896 “ 966 ‘¢ i83.4 ¢ 831

Total Nitrogen in Manure..

Of 100 1bs. mineral matter in the food, thereis found in the excrements :

MINERAL MATTER. ' Cow. Oz. Sheep. Ilorse. Mean.

In the Dung.......... .[89TCR: 708 Ths. | (3.2 1bs. 85,6 1bs. | 614 Tbs.”
In the Urine. . 131 | 467 ¢ | 403 ¢ | 163 ¢ |51 «
Total mineral matter in Ma- .

DUre... . iiiieeeennnens |97o ‘s ¢ 1085 ¢ (1019« [108.5 ¢

The excess of mineral matter is due to the mineral matter in the
water drank by the animals.

The following tables of analyses are copied in full from the
last edition (1875), of Dr. Emil Wolff’s Praktische Diingeriehre.

The figures differ materially in many cases from those previously
published. They represcnt the average results of numerous relia-
ble analyses, and are sufficiently accurate for all practical purposcs
connected with the subject of manures. In special cases, it will be
well to consult actual analyses of the articles to be used.
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d daily as

Cattle, 81bs. ; Swine, 4 1bs., and sl;eep,

H

is the amount of wheat-straw usec:

l:iglbs.

The followi

g for cach aninal. Horse,

* It is estimated that in the case of horses, cattle, and swine, one-third of the
y.

urine drains awa,

beddin,
0.6 1bs,
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TALZS3 ON MANURES.

2—TABLE SHOWING THE DIQTPIBUTION OF L‘IGREDIE\I
IN S8OME uMANUFACTURING PROCESSES ™

NAME oF MATERIAL.

1.—BREWING.
lO(ll) lbs Barley, eontnln
0]
Dé:u'lbutign of the Ingredi

The Slump, contains..
(5.) Grain Spirits.
1bs. Rye, contain..
200 * Kiln-Malt, eonuin.
50 ‘ Yeast-Malt,
The Slump,
8.—YEAST MAXUPACTURE.
700 1bs. bruised Rye contain
800 ‘° Barley-Malt, v
Dietribution of the Ingredlv

Yeas!
Gmlns and ‘Sinmp..
4.—8TARCH MANUI'AL‘I'ITBB.
1000 Ibs. Potatoes, contain..
The rcmulns in the Fibre
“  Water

5.—MrLLING.

1000 1bs. Wheat, c~ntain..........
Distribution of the Ing{edients :

.“

Flour \T1.5 per cent,
Mill-feed ( 6.5
Bran (16.0

«

cesecssene

6.—CHEESE-MAKING.

1000 1bs. Milk, contain........ ..
Distribution of the Ingredicnts:
heese............. cerenn eeeiee
Whey.oooverieeiiarenernonnas veen
7.—BEET-SUGAR Mmr;c-rm
1000 1bs. Roots, cootain........

Distributionof the Ingredxents :
Tops and Tails (12 per cent of
roots .
Pomace (15 per cent of roots)...
Skimmings (4 per cent of roots)
Molasscs (8 per cent of roote)
Sugar and loss
8.—FLAX DRESSING.

1000 1bs. Flax-Stalks, contain,
Distribution of the fngrcdients
Inthe Water....... «occoeneenens
Stems or Husks..
x and T

|
'

S, < | L
S 3 =
%, = § E*
I8 3 g §)§ |as
l . | Ibs l lbs. | Ibs. | lbs. | 1bs.

g5 | 15.2 122 23 ' 4.48 |0.88 |1.92 |7.71
.2| e ' 1.00 |o 0.167 | 0.056 | 0.168
1. "198 '0.85210.0990.045 | 0.234
1’83 1 2.3 00749 0.069( 0.066 | 0.653
§.74 13.08 ' 0.580| 1.471|1.134|3.631
s | 028 0:023) 011601 0.085 | 0.062
$.94 | 2'27 '0.¢43|0.097!0.185|1.3:9
l2.14 3.65 1.998| .... 0.484]0.439

|

3.2 19.48 ‘5.69 0.4 0.44 |1.68

0% 1.06 0.181] 040, 0.0880.358
10.28 0.53 '0.092]0°020| 0.044 (0,104

25 | 4.04 '11.02 '5966 0.300| 0.572 | 2.212
681 '14.08 14.8  4.501/0.376|1 648 6.710
2.82  5.12 /0683|0195 0.429| 1.5:6

0.71 | 1.23 | 0 221]0.049| 0.107 0.882

| .61 20.72 | 5 605| 0.620 | 2.184|8.618
599 12.92 (12.58 | 3.941)| 0.920! 1 444 5.876
276 ‘ 443 [ 7.67 | 1325 0,203 0.643 | £.801
45 4.60 | 3.41 | 1.273]0.192 0.367|2.672
325 11.96 |!6.79 | 3.98|0.480 1.720 | 6.005
250 l 3.20| 943 |5.69 |o.24 0.4 [1.63
75 | 0.0 | 0.5% | 0.086|0.266| 0'042| 0,183
4 ‘ 2.6) | 8.80 |5.604] ... |0.358]1.497
857 l‘eo.so 16.58 |5.26 |0.57./2.02 | ©.94
664 14.65  5.70 | 1.980|0.154 0.458 2.862
58 [ 1.04 | 18 10.648]0.050]0.148' 0.926
135 4.51 | 9.60 lz.ow 0.396 1.3944.163
125 ' 4.80 6,10|1.506 1.333] 0.186| 1.735

|
65 4.58 2.8 0.247!0.687 0.028|1.151
60 0.27 8.2 |l.258 0.646 0.158| 0 581
|

184 1 1.60 I| 7.10 3.9140.879 0.585|0.780
19 | 0.24 | 1.15 0.336 o.1oe!o.1ss 0.144
46| 044|171 0585 0.3900.105]0.165
240,60 1.20 0.350 8.640' 0 2400.334
% | 0,32 | 2.47 . 1.741 0.141 0.009|0 015
8 | ... | 057 ‘o.m| .... |0.040]0.Ci2
860 | ... so.ss‘s.mle.m 1.995 3 990
215 | .... [25.16 .s.m 4.100]1.850| 8.400
460 | ... (4’08 0171 2.052,0.00|0.474
. 11,22 0051 0'6480.05410:128
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2 STANDARD BOOKS.

Mushrooms. How to Grow Them.

For home use fresh Mushrooms are a delicious, highly nutritious and
wholesome delicacy; and for market they are less bulky than eggs,
and, when properly izandled, no crop is more remunerative. Anyone
who has an ordinary house cellar, woodshed, or barn cav grow Mush-
rooms. This is the most practical work un the subject ever written,
and the only book ou growing Mushrooms ever pubiished in America.
‘The whole subject is treated in detail, minutely and plaiuly, as only a
ractical man, actively engaged in Mushroom growing, can handle it.
he author describes how he himself grows Mushrooms, and how they
are wn for profit by the leading market gardeners, and for home
use by the most successful private growers. The book is amply and
intedly illustrated, with engravings drawn from nature expressly
or this work. By Wm. Falconer. Is nicely printed and bound in
cloth. Price, post-paid. .. ocenmmm oot 1.50

Allen's New American Farm Book.
The very best work on the subject ; comprising all that can be con-
densed Into an available volume. Originally by Richard L. Allen.
Revised and greatly enlarged by Lewis F. Allen. “Cloth, 12mo... 2.50

Henderson's Gardening for Profit.
By Peter Henderson. New edition. Entirely rewritten and greatly
enlarged. The standard work on Market and Family Gardening.
The successful experience of the author for more than thirty years,
and his willingness to tell, as he does in this work, the secret of his
success for the benefit of others, enables him to give most valuable
information. The book is profusely illustrated. Cloth, 12mo... 2.00

Fuller's Practical Forestry.
A Treatise on the Propagation, Planting, and Cultivation, with a de-
scription and the botanical and 1Eroper names of all the indigenous
trees of the United States, both Evergreen and Deciduous, with Notes
on a large number of the most valuable Exotic Species. By Andrew
8. Fuller, author of ¢ Grape Culturist,” ¢ 8mall Fruit Culturist,” ft500

The Dairyman’s Manual.
By Henry Stewart, author of *The Shepherd’s Manual,” ¢ Irriga-
tion,” ete. A useful and practical work by a writer who is well
known as thoroughly familiar with the subject of which he writes.
Cloth, 12M0. . oo aeceecmccacmcecceecanane ceceeeen 2.00

Truck Farming at the South.

A work giving the experience of a successful ;frower of vegetables or
¢ grain truck”’ for Northern markets. Esseutial to any one who con-
templates entering this promising field of Agriculture. By A. Oemler,
of Georgia. Illustrated. Cloth, 12mMO0ccceceitenamccccnamncanna. 1.56

Harris on the Pig.
New edition. Revised and enlarged by the author. The points of tte
various English and American breeds are thoroughly discussed, and
the Ereat vantage of using thoroughbred males clearly shown. The
work is equally valuable to the farmer who keeps but few pigs, and to
the breeder on an extensive scale. By Joseph Harris, Illustrated.
Clothy 12M0 e ireceeiiaaaans cccvecasnccmmmnnan ceeee LB0

Jones's Peanut Plant—Its Cultivation and Uszs.
A ]gactical Book, fustructing the beginner how to raise goc? crops
of Peanuts. By B. W. Jones, Surry Co., Va. Paper Cover,.... .



STANDARD BOOKS. ) 3

Barry’s Fruit Garden.
By P. Barry. A standard work on fruit and fruit-trees; the author
having had over thirty years’ practical experience at the head of one
of the largest nurseries in this country. New edition, revised up to
date. Invaluable to all fruit-growers. Illustrated. Cloth, 12mo. 2.00

The Propagation of Plants,
By Andrew 8. Fuller. Illustrated with numerous engravings. An
eminently practical and useful work. Describing the process of hy-
bridizing and crossing species and varieties, and also the many differ-
ent modes by which cultivated plants may be propagated and multi-
piied. Cloth, 12MO0 . e e aee 1.50

Stewart's Shepherd's Manual. .
A Valuable Practical Treatise on the Sheep, for American farmers and
sheep growers. It is so plain that a farmer, or a farmer’s son, who
has never kept a sheep. may learn from its pages how to manage a
flock suceessfully, and yet so complete that even the experienced
shepherd may gather many suggestions from it. The results of per-
sonal experience of some years with the characters of the various mod-
ern breeds of sheep, and the sheep-raising capabilities of mapu{ portions
of our extensive territory and that of Canada—and the careful study of
the diseases to which our sheep are chiefly subject, with those by which
they may eventually be afflicted through unforeseen accidents—as well
as the methods of management called for under our circumstances, are
here gathered. By Henry Stewart. Illustrated. Cloth, 12mo.... 1.50

Allen’s American Cattle.
Their History, Breeding, and Management. By Lewis F. Allen. This
Book will be considered indispensable by every breeder of live stock.
The large experience of the author in improving the character of
American herds adds to the weight of his observations, and_hus
enabled him to produce a work which will at once make good his
claims as a standard authority on the subject. New and revised
edition. Illustrated. Cloth, 12mo. .. . oo cioiaimiaaanns 2 50

Fuller's @rape Culturist.
ny. A. 8. Fuller. This is one of the very best of works on the culture
of the hardy grapes, with full directions for all departments of propa-
gation, culture, etc., with 150 excellent engravings, illustrating plan
ing, training, grafting, etec. Cloth, 12mo._ . ..o cimiomane oo 1.50

‘White's Cranberry Culture,
CONTENTS :—Natural History.—History of Cultivation.—Choice of
Location.—Preﬁring the Ground.—Plantillg the Vines.—Management
of Meadows.—Flooding—Enemies and Difficulties Overcome.—Pick-
ing.—Kee; il;F,—Proﬁt and Loss.—Letters from Practical Growers.—
Insects Injurious to the Cranberry. By Joseph J. White, A practi-
cal grower, Illustrated. Cloth,12mo. New and revised editicn. 1.28

Herbert's Hints to Horse-Keepers,

This is one of the best and most popular works on the Horse in this -

country. A Complete Manual for Horsemen, embracing : How to
Breed a Horse ; How to Buy a Horse ; How to Break a Horse ; How
to Use a Horse ; How to Feed a Horse ; How to Physic a Horse (Allo-
athy or Homeepathy); How to Groom a Horse; How to Drive a
orse; How to Ridea ﬁone, etc. By the late He William Her-
bert (Frank Forester). Beautifully Illustrated., Cloth, 12mo... 1.7
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A Valuable Periodical for everybody in City, Village, and Comntry.

GEEIRIEIBIRIBNIISSININITINE

The\AmeneQ Agmcultuvﬂ.

(ESTABLISHED 1842) 1

THE LEADING INTERNATIONAL PUBLICATION

FOR THE

FARM, GARDEN, AND HOUSEHOLD.

A MONTHLY MAGAZINE of from 48 to 64 pages in each number,
containing in each volume upward of 700 pages and over 1000 original engravings
of typical and prize-winning Horses, Cattle, Sheep, Swine, and Fowls; New
Fruits, Vegetables, and Flowers ; House and Barn lans ; Mew Implements and
Lagoti-savmg Contrivances ; and many pleasing and instructive pictures for young
and old.

THE STANDARD AUTHORITY in all matters pertaining to
Agriculture, Horticulture, and Rural Arts, and the oldest and most ably edited
periodical of its class in the world. )

BEST RURAL PERIODICAL IN THE WORLD. |

The thousands of hints and suﬁgestions given in every volume are prepared by
practical, intelligent farmers. who know what they write about. (

The Household Department is valuable to every houseke=per, afford-
ing very mﬁny useful hints and directions calculated to lighten and facilitate
indoor work. ‘

The Department for Children and Youth is prepared with
special care, to furnish not only amusement, but also to inculcate knowledge
and sound moral principles.

Subseription Terms : $1.50 a yoar, postags i=cluded ; samplo coples, 100, each,
TIRY IT A YEAR!

Address,
AMERICAN AGRICULTURIST, ‘

52 & 54 Lafayette Place, New York,
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