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PREFACE

The Highland Rim, which completely surrounds the Central
Basin of Middle Tennessee, has an approximate area of 9300 square
niles and an elevation of about 1000 feet above sea level. The average
anmual rainfall of nearly 50 inches is well distributed throughout
the year. The average date of the last killing frost in the spring
varies, according to the locality, from April 8 to April 20. In a
similar manner, the average date of the first killing frost in the fall
caries from October 8 to October 26.

The soils may be roughly divided into two large groups, one
on the outside of the Rim, consisting of those derived from the de-
composition of limestone, and the other those derived from a siliceous
or “freestone” formation. Over large areas the former are readily
distinguished by their very dark red, or “mulatto,” color. They are
heavy silt loams, which are recognized as much more fertile and
valuable than the gray-colored light silt loams of siliceous origin.
Other areas of limestone origin consist of grayish or brownish loams
which have red subsoils. The siliceous soils can be subdivided into
several closely related classes, which may be distinguished by
differences in both texture and color, the latter being especially
pronounced in the subsoil, which varies from light red to yellow and
gray. The investigation of these various soils has not progressed
far enough to permit of accurate distinctions in all respects, but if
the dark red soils be placed first in value, then the gray soils with
red subsoils come next, followed by those with yellowish subsoil, while
the least valuable and the most difficult to handle are the light gray,
§|lty soils, which are known as “crawfishy” and which are apt to be
in need of drainage.

In regard to adaptability to different crops: The dark red areas
are especially well suited to wheat, corn, and various forage crops,
including clover, grass and alfalfa. The gray soils are excellent for
tobacco, peanuts, and various trucking crops; also for corn, wheat and
othe.r general farm crops, although clover and grass are satisfactorily
obtained with some difficulty.
e\ter}‘;‘ed exPeriment.aI work- on which this bulletin is founded.has
f;)r i ee over a period of six years. Special crqdit shopld be given,
IE ¢ conduct of the experiments, to the following assistants: Mr.
‘A onverse, Mr. W. N. Rudd, Mr. L. R. Neel, and Mr. J. E. Hite.
& oi‘;“(lln?I’OUS e}(gerimental results with various crops have been
Ported in detail in Bulletins 86 and 92 of this Station, which may
¢ obtained upon request.
by t'}I;Ze V:D%)enmental datz} obtained on the Rim soils are consi.dered
East Tenrf:} er to be applicable in a large measure to the soils of
e Slsee. Both the gray-colored, gravelly dolomitic soils and
St inO(ired slate or _shale soils of East Tenr.lessee are very
The daxk I‘e}zlant-food requlr(_sments to the gray soils .of the Rim.
e i o or mulatto, soils derived from limestone in East Ten-
i Slr_rillar In appearance, origin, and crop adaptability to
supplied Wits;:l s of the ]f{lm, l})ut the former soils are somevyhat better
oF “rotten T Phosphoric acid than the latter. The Chickamauga,
c°mD05itio’n }llmestone soils, though. different in c910r and mechanical
imestone séi] o plant_food and lime needs similar to those of the

s of the Rim.



THE RATIONAL IMPROVEMENT OF HIGHLAN)
RIM SOILS

Conclusions from Six Years of Field Experiments
with Various Farm Crops

PRINCIPLES OF SOIL FERTILITY WITH SPECIAL
REFERENCE TO THE HIGHLAND RIM

THE PLANT-FOOD ELEMENTS

Plants need food of different kinds, very much as do animl
That is, a plant will starve if deprived of any one of several s
stances in the soil, just as a man will starve if he tries to live on
meat alone, or on starch alone, or on sugar alone, or, for that maiie;
on all three of these articles of food, because they lack the eleme:
that makes blood and lean meat and which is found in eggs, mik
beans, and the like. To state the case another way, a person {0
well fed, must get not only food enough to satisfy his hunger bi
also food that contains in proper amount the elements needéd
to renew all parts of the body. In like manner, plants, to be wel
nourished, require an abundance of each of a number of elements

The elements found in the soil which are nee
The elements sary to plants are nitrogen, phosphorusy.“l'
necessary cium, potassium, magnesium, sulphur, and iro*

Those that come wholly from air and wgter Uk
carbon, hydrogen, and oxygen. The latter group makes up the bu
of the dry substance of plants, or 90 to 99 parts out of 100. The ele-
ment nitrogen can be given an intermediate place between the t‘f"
groups, because the original source of the soil nitrogen i the al
Also certain kinds of plants, the legumes, are able to utilize atmos
pheric nitrogen, though this is done indirectly, through the 1 e
forming bacteria found in their roots.

To the farmer the discovery of the elements that plants must "
meant much, for as long as they were unknown there was _110 W“Ya
tell exactly what could be used to help make poor land rich. >
this knowledge was obtained the world has been searched for min
and refuse that supply these elements; soils have been analyzed © 5
out how much of each they contain; and it is now possible 0

almost any soil and make it fertile.
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Of the seven soil elements mentioned, only four
The four elements have been found to be especially important in
ost importance practical farming. That is, they are the only
ones which are apt to be deficient in the soil,
and which generally make the difference between a rich and a poor
wil, so far as plant food is concerned. These four elements are
nitrogen, phosphorus, calcium, and potassium. The last three are
sometimes called the “minerals” and are generally referred to under
fhe names of “phosphoric acid,” “lime,” and “potash.”
One of the main objects of this bulletin is to
Main object of show the special plant-food needs of the High-
bulletin land Rim soils, what fertilizers to buy, and, as
far as possible, how much to use on different
crops in order to get the best practical results.

of mi

THE MINERALS

Chemical analysis tells much about a soil’s supply of plant food,
and if the evidence furnished by the analysis is supported by the
results of field trials there can be little doubt as to the correctness
of the conclusions.. In the case of the gray soils of the Barrens type
we have both kinds of evidence to prove that they are naturally very
poor in two important mineral substances, phosphoric acid and lime,
and .that they are not well supplied with a third one, potash. Ac-
tording to the chemical analyses made at this Station, an average
acre of Barrens soil to the depth of one foot contains only 1500
pounds of phosphoric acid, 3100 pounds of lime, and 5300 pounds of
DOtas‘h that can be dissolved out by the aid of strong, hot hydro-
chloric acid, as compared with 8000 pounds of phosphoric acid, 11000
?O}Ilnds of lime, and 13600 pounds of potash in the rich Central Basin
;s; Tht;. l‘ed-C9Iored limestone soils of the Rim are appreciably bet-
cont::?:) ledb with th?se, elements than the gray soils, a foot-acre
oy fx;d g6analysxs, 250_0 pounds of phosphoric acid, 5600 pounds
i duct’edi 00 pounds of potash. The results of field experiments
Shat phes h?) §9V61:alld1ﬁ’erent counties have demonstrated repeatedly
. neaﬂypal;lc acid is greatly needed by all the Rim soils, that liming
18y soils IaYSf PP0§table, and that potash is often needed by the
s Suhs‘tanlcle a‘ct, in the case of the %atter soils .the-need of .all
that 115 pasts 1s so great that there is no occasion for su.rpr1§e
the attempt 1 mtany .farmers have become dlscourag'ed and failed in
these substanceg ; Satlsfa(ftwy c_I'OPS from, such a soil. Fortunately,
from the e SAlare easﬂy_ obta'med, and can be ; profitably used
Portion_of the. : io the W?lter will add that the,_rsoﬂs.of the greater
lements, ang ¢ astern United States are deficient: in these same
) ) hat little more will be found to be required by the

ateau goj
Iocalitieg olls than should be used elsewhere outside of a few favored
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CowrEA Hay—From ExXPERIMENTS ON HIGHLAND Rin Soir,

No FERTILIZER AND NO LIME ProsPHATE AND Polash

0.46 ton per acre 1.22 ton per acre

LiME BUT NO FERTILIZER PHOSPHATE, POTASHE AND LnvE

0.80 ton per acre 1.66 ton per acre

HOW MUCH AND WHAT KIND OF LIME TO USE

Ground limestone, fresh burnt lime, air-slaked lime, and Woodfh:
may be used for liming the land. Any one of them will “gweeten :
soil; and the Rim soils are often “sour,” a condition that is unfavoﬂ;
to most farm crops. A reasonable application of ground liIr.IQSton;
tons per acre; and if it be evenly distributed this amount will pro

be ample for 5, or perhaps 10, years. One ton of burnt lime is e‘,‘“ )
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) tons of the ground limestone, and may be used to advantage
where the hauling is an important item. About 1 1-3 ton of air-
daked lime is equal to 1 ton when fresh-burnt, and about 3 tons
of wood ashes are required to equal 2 tons of the ground limestone.
Any of these materials can be advantageously applied for almost
any crop except cotton, peanuts and possibly tobacco. The crops
most benefited are the legumes, such as clovers, cowpeas, etc.,
but according to our field experiments corn, sorghum, millet, oats,
and the like are nearly always helped to a marked extent, so that the
expense‘ of liming is often more than met the first year by the in-
creased yields.

The question may now arise, If lime is highly
Why has liming beneficial to Rim soils, why has it not been
been neglected? ‘extensively used? There are, doubtless, sev-

eral reasons, such as the expense and labor of
hauling and applying, but in particular a lack of knowledge in regard
fo its true value. The fact must be remembered that in addition to
making “sour” land “sweet” lime adds only one element of plant
food to the soil, and that it does not take the place of phosphoric
acid, or potash, or nitrogen. The writer has little doubt that if lime
were the only necessity it would have been extensively used
long ago, but the fact that other things were needed complicated
the matter and obscured its true value. Therefore, lime the land,
but dt.) not expect it to take entirely the place of phosphate, of manure,
of soil-improving erops, or any good method of soil improvement.
For further details and experimental data of different kinds, reference

'S“ai' ’l’)e had to Bulletin 97 of this Station, “Liming for Tennessee
oils,

PHOSPHATES

mercfi)al,llosihzn? acid is. the valuable constituent of a number of com-
Dhosphate? erials w}'uch_ are known as phosphates. Some kind of
P durablse a Iil'ecessﬂ.:y in order jco lay a firm foundation for a fertile
oSt profitabe ;m soil; and am‘d phosphate is now advised as the
i ordgeneral use. Either Thonr}as slag phosphate_& or bone
retommendeg 1;159 , but they are too expensive. Raw phosphate rock is
the Station ity ?fome,.but, acco?ding to numerous experiments by
itepling i;, astet ect is un(.:er_tam and, if the land be limed, acid
need he appliI:ad 0 Surpass it 1¥1 profitableness. Unlike lime, which
should he used i only once m several years, acid phosphate
eop. Tygo 4o thlrn small quantity and applied for almost every
Bt e ee hundred pounds per acre is a practical amount
and wigp e thm crop, such as corn, sorghum, millet, cowpeas, ete.,
Moves, an replace the phosphoric acid which the crop re-
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i Since acid phosphate is the basis materi| ¢
Composition and the commercial fertilizer mixtures,

its. comp,
grades of acid sition and properties should be understoof s
phosphate every farmer. Briefly stated, acid Phosphatef;

: made by mixing about equal parts by weight ¢
ground phosphate rock and sulphuric acid. The acid unites with
lime of the rock phosphate and forms the sulphate of lime, or oy
plaster, which makes up about one-half of the acid phosphate, |
addition, the phosphoric acid is changed from insoluble fo solubl
forms, so that plants can readily make use of it. Fertilizer duls
generally handle two grades of acid phosphate. One is guarante
to contain 16 per cent. of available phosphoric acid, and the ofhk
of lower grade, guaranteed to contain 14 per cent of available s
phoric acid. The “high-grade,” with 16 per cent guarantes, is
always the most economical to buy. In fact, the 14 per cent ool
apt to be made, in response to a demand for a cheap fertilizer
mixing sand, soil, or some such material, with a high-grade good#
reduce it to a low-grade. Any such reduction costs something ¥
make, and the freight on the material added must be paid, so
for these, as well as other reasons that may be thought of, the relf
dear and least profitable kind is the low-grade phosphate.

If kept under cover acid phosphate can be
Seme properties of over for any length of time, as it does notl
acid phosphate strength on standing. It should not be mlIid

with either lime or ashes, but even thei®
value is by no means destroyed. It is not lost from the soil by Jeath
ing, but in the course of a little time combines with lime, i &
other bases in the soil, which reduce the readiness with which plast
can make use of it, and hence one reason for the advice 10 make s
light dressing to suit each crop. Wherever needed the eﬁe.Ct of #
application of acid phosphate is especially noticeable in thein¢
production of grain and fruit, though an increase of stem and :
growfh is also marked. Only a relatively small quantity of ph°5p,hm
acid is needed even by a large crop, but where a great deﬁaeng
exists, such as is the case with the Barrens soil in particul.al', U
ful farming will be almost impossible until the deficiency 15 Ié

At this point some one is sure to thinkofa™

Not enough etable garden or other piece of land ‘ivmtci:n
manure made highly productive by the apphc;:ospm

‘ manure and where neither commel’Cial.I_’ e
nor lime had ever been used. Manure is a complete fertflu'a:lt;o‘l
taining lime, phosphoric acid, potash, and nitrogen. It 18 i
alkaline substance, and tends, therefore, to “gweeten” @ S(:i.
great value of manure is unquestioned. If every farmer hla B
was willing to haul, say, four or five miles, the soil fertility
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lem would be solved; but unfortunately nothing of the kind is the
wse, either here or anywhere else, except in the neighborhood of
wme town or city. Furthermore, if the manure could be gotten, a
good liming of the land and an application of phosphate would be
pofitable at the outset of the soil upbuilding, for the manure would
give better returns and clover could be grown at once. The writer
recalls a very successful farmer who years ago bought some
poor Barrens land and brought it up to a high state of pro-
ductiveness in the course of his lifetime by buying corn from
his neighbors and feeding it, along with whatever else he could raise,
{0 cattle. He considered the manure as about the chief profit, ‘and
thereby succeeded in enriching his land. “In this case the necessary
phosphoric acid was obtained in the corn which grew on other lands,
which were therefore impoverished. All'the manure is needed’ that
can be gotten, but to get the crops that can be fed to make the mantive
both lime and phosphate are very -important. i e

y POTASH

.Potash is little needed by the red-colored . soils, so that if the
najor part of the crops grown be fed on the farm and the manure
ieturmed to the land, little attention need ‘be given to this . element.
The Barrens soils, however, are at best only moderately well .supplied,
andif large crops, by the aid of liming, phosphating, and good methods .
Of'culture, be grown, and especially if crops like Irish potatoes be
mlsed. for shipment, then potash salts should be used in moderate
fuantity along with acid phosphate.

Mariat The cheapest of the commercial salts is the
e of potash  muriate of potash, which retails ‘at nearly 3
cents per pound. It contains about 50 pounds
of 19
whiliztish }t)o the 100, so that potash is one of the cheap . elements
40 be profitably supplied whenever needed. e

Wood ashes contain about 5 pounds of potash to
the 100, but if kept dry and unleached may
contain twice this amount. Of course, in addi-
arge amount of lime—to which the writer would

; value—some phosphoric acid, and, in fact, all
¢ Mineral elementg of plant food. = ’ ’ 5

Wood ashes

on they contain al

attribyte . ¢
ot ) their chief

NITROGEN

As a
& betweenmi the"most marked difference between rich and poor land
and hypyg W’:W and “old” land lies in the content of nitrogen
Boor o], » Which are abundant in the rich soil but deficient in the
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Nitrogen is by far the most expensive to buy of ths
The high cost plant food elements. A pound of available phoe
of nitrogen phoric acid costs at the present time abou 4

cents; a pound of potash costs nearly 6 cens; by
a pound of nitrogen costs in the neighborhood of 20 cents. Moz
plants require two or three times as much nitrogen as they do of phn§
phoric acid. For example, the nitrogen needed in the production o,
bushel of corn would cost about 33% cents; while the phosphoric s
would cost only 214 cents and the potash 7% cents. This high costd
nitrogen prohibits the use of more than a small amount for field uy
and limits the amount that.can be used profitably on even high-pris
garden crops. It is this high cost of nitrogen that prevents'th s
called “complete fertilizer” from being well balanced and containiy
its due proportion of nitrogen. In fact, 100 pounds of the aven
complete fertilizer, as commonly sold on the market, contains e
phosphoric acid for 18 bushels of corn, but only enough nitrogen f#
one bushel. With these facts before us, and also in view of the
erty in nitrogen of nearly all long-cultivated soils, not only on e
Rim but everywhere in the Eastern States, it is evident that
problem of really building up the soil in this element must be solid
in some way other than by buying it in commercial fertilizer for
To understand that fertilizers in and of themselves must fail 0¥
up soil fertility, because they do not furnish enough nitrogen, is &1
important and explains why they have so often fallen into disrepi

There are a number of nitrogenous. matei¥
Nitrogenous which are much used for fertilizer pups
materials such as ammonium sulphate, dried b100d.lf‘

tankage, but the two that are at this time &
most easily obtained and are in other respects best adapted to genefi
use are nitrate of soda and cotton-seed meal. Nitrate of soda c?ﬂw’
15 pounds and “prime” cotton-seed meal about 6% pounds of nitre
per 100. For Rim soils neither is advised to be used aloné
only in connection with an application of acid phosphate. _

Fortunately there is a family of plants 4%
Legumes as a source able to get nitrogen from the air through.the“
of nitrogen of bacteria which live in their r00ts. Th]stir

ily is known as legumes. Those of most’
portance are as follows: Red clover, alsike clover, white clovel
son clover, Japan clover, alfalfa, sweet clover, cowpeas, S0
garden beans and peas, and vetches.

kS
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A complete fertilizer for these crops need not
Complete fertilizer ~contain nitrogen; hence, the usual recommenda-
for legumes tion is, after the land has been limed, to use a
mixture of only acid phosphate and muriate of
potash. For Rim soils the following is a moderate application for
an acre of land:
200 lbs. high-grade acid phosphate
20 lbs. muriate of potash
The two ingredients should be well mixed by being shoveled to-
gether so that both may be applied at the same time.

SOIL INOCULATION

On the roots of all kinds of legumes are normally found small
growths  resembling warts, which are called “nodules.” These
nodules are produced by exceedingly small forms of plant life, the
nodule-forming bacteria, which can be seen only by the aid of a power-
ful microscope. These bacteria take plant food of the various kinds
teeded from the root sap of the plants in which they live and in
tm they supply the plant with more or less nitrogen, which they
ha&.’e the power to get from the air. If a legume be grown in a soil
“’l}lch does not contain these bacteria it can make use only of the
soil supply of nitrogen, like other plants, such as corn or wheat.
Clover, for instance, can enrich a soil 'in nitrogen only when the
Droper bacteria are DPresent because the latter are the true nitrogen
f;::ﬂférs frOfn the inexhaustible supply of the air. It has been found
examwll:ely different kinds f)f legumes require different bacteria. For
tat :)he’ I‘C.OV}‘:pea‘S may thrlve. on a certain soil, the nodules proving
o 1ght kind of bacteria are present, but alfalfa sown on the
& nodulersnay broduce only yellow. looking and unhealthy plants and
n Suchac;- E\tlleln though the‘sml be limed -and well fertilized.

el susce : Proper b'alc'?erla must be supplied before alfalfa can
s o eaiz}sls ully. This is usually done by scattering 200 or 300
BTOWn Successs Hper acre, taken.fr,om some field where alfalfa was
Wllows the 1'; : tydamd vs{as well inoculated. Also, inoculation usually
A smal] amour}:t ifb 1ts‘eedlng of the legume desireq, and fo? this reason
1 be sown with alfalfa or of sweet clover seed is sometimes advised

clover and grass.
In this connection there are a few rrecautions
which should be mentioned. First, it is not
worth while to inoculate soil in great need of
until these substances have been supplied. Sec-
l_le Sun can kill the germs, so that the best results
moculating soil be either drilled into the ground
ast on g cloudy day and then harrowed in. Third,
eeds may he brought to the land along with the de-

Some Precautiong

lime gng Phosphate
ond, direct rays of t
&¢ obtaineq if the
O Scatteyeq broade
Undesirable Weed g



sirable bacteria. It may- also be mentioned that after a soil has g
become thoroughly inoculated a second inoculation is seldom if g
needed.

The Barrens soils have proven rather pootly sy
Crops that may plied with bacteria, and if any of the folloyi
need inoculation crops be grown, soil inoculation may be reqin

at first in order to get the best results: Ve
crimson  clover, soy beans, sweet clover, and alfalfa. For the ls
" two crops in particular inoculatior. should always precede the fis
seeding.

AZOTOBACTER

There is another and very important gioup of bacteria, wid
appear to be nearly everywhere, and which supply the soil with nitre
gen from the air. They are called azotobacter. Unlike the nodule-fors-
ing kinds, azotobacter are independent of the higher forms of living
plant life. The conditions favorable to their best development u
.abundant supplies of lime, phosphoric acid, air, and some ind
organic matter, such as would be furnished by manure, rye ot ofter
green crop turned under, the carbon of which they use asa souree &
. energy. Meadow land conditions seem to be favorable to them,
meadows are found to gain in nitrogen even when no Jegumes &
present.

HUMUS

One of the soil constituents which are well known decres
under wusual cultivation is humus, as the dark-colored 0rgi™
" substances which result from the decay of vegetable matter, eft, &
called. The value of vegetable matter in the soil is not apt to be o7
estimated, for the humus produced from it increases the Watel':-hfldmf
capacity of the soil and improves the texture, so that the sol} 15 lﬁ‘
inclined to bake and be cloddy. Also its importance in connection 7
“different kinds of necessary bacteria is very great.

. GREEN-MANURE FARMING

The growing of a legume, to be turned under and followedx
a money. crop, is known as green-manure farming and B s
practiced very successfully both in some parts of Europé *md::]
country. New Jersey farmers have grown crimson clovert to be i
under and followed with either potatoes or corn, nOt. only Ciimf";
large crops, but also building up the soil at the same time: o
clover is being grown to advantage in various parts of Tenness b
should receive special attention as a means of soil jmproveme! :
soils, however, are too poor in vegetable matter for any_mﬂux
clovers, in which case cowpeas and rye may be used as gredl
crops at the outset.
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CROP ROTATION

A proper rotation, or change of crops, has much to do with soil
fertility. In the most prosperous and longest organized farm com-
munities definite crop rotations are followed year after year with
little variation. The kind of crops grown must of course be suitable
to the climate, the soil, and the market conditions, but there are
certain essentials to be kept in mind.

1. Leguminous crops are necessary to bring nitrogen from the
air, For this purpose cowpeas are the most easily gown, but in order
to be of most benefit to the soil the crop must be either pastured off
or turned under. Soy beans resemble cowpeas as soil improvers, but
neither is equal to either crimson or red clover, with which alsike may
be included. The clovers should be especially sought, for once the
conditions for their satisfactory growth have been gotten, the solu-
tion of the soil fertility problem is not difficult.

2. There should be one or more cultivated crops so that weeds
may be kept in check or eradicated. Good crops for this purpose
are Irish potatoes, cowpeas or soy beans planted in rows, sorghum,
and corn, Bt

3. To put vegetable matter into the soil and increase its water-
holding capacity, a grass crop is very important.

Generally speaking a long rotation, covering a period of five or
more years, is better than a short two-or-three-year rotation. The
following is given as an example of a good, practical rotation:

" Ist year—Corn, followed by cover crop of rye sown at last work-
g.

2d year—Cowpeas or soy beans.

3d year—Wheat or other small grain.

fth vear—Clover and grass (chiefly clover).

oth year—Clover and grass (chiefly grass).

Ezllssmea(llns that the cultivated part of the falfm i§ divided into
dtherzn' that each. year, as so?n as the rotation is fully es.tab—
e 18 One'z field in corn, one in cowpeas or soy bean.s, one in a
el ’azge ‘1n first-year clover and grass, and one in second-

grass. For a complete scheme of the crops that may

be gy, i
su 8oWn in order to reach this rotation, and the fetilizers, etec.,
“iegested, see page 49,

five
lishe



SOME RESULTS OF FIELD EXPERIMENTS
FERTILIZERS FOR IRISH POTATOES

QUANTITY OF COMPLETE FERTILIZER

Table I gives the results obtained in nine series of experimens
conducted on as many different soils of varying fertility. The fe
tilizer used consisted of the following mixture:

300 Ibs. high-grade acid phosphate
50 ¢ muriate of potash
400 “ cotton-seed meal

The approximate cost of 750 pounds of the mixture was §9.90, I
one-third of the trials this amount per acre proved more profitallé
than twice the quantity, and is recommended as a conservative apji:
cation. 1,500 pounds per acre proved, however, to be on the averig
the more profitable, and would, of course, leave a larger residue for fhe
benefit of the succeeding crop. The results were obtained in differ
seasons, but probably represent rather favorable conditions for this enp.

TABLE I—Fertilizer experiments with Irish potatoes, testing two rafes of
application, 750 and 1500 pounds per acre, of a complete fertilizer—
results of nine series, each conducted on o different farm

Series

Yield per acre without Yield per acre with 750 1bs.||Yield per acré'ﬁ
fertilizer complete fertilizer completef

Total Salable Total Salable Total |
Bu. Bu. Bu. Bu. Bu R
61 52 104 81 136 | 2

57 36 101 80 109
i
37 17 96 76 108

24 4 109 54

3200 20 142
73 63 123
54 46 164
155 139 193
110 Q0N 167

Average 67 52 - 133
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COTTON-SEED MEAL VERSUS NITRATE OF SODA FOR
: POTATOES

Table II gives the results obtained on seven different farms where
experiments were made to compare the effect of nitrogen from cotton-
seed meal with that from nitrate of soda for Irish potatoes. 400
pounds of the meal was assumed to contain the same amount of
nitrogen as 160 pounds of the nitrate. Acid phosphate and muriate of
potash were used in every case in sufficient quantity to make the
nitrogen fully effective. The averages of the series show that nitrate
of soda was only slightly more efficient than the cotton-seed meal, the
average total yield being 145 bushels where the nitrate was used, as
compared with 140 bushels where meal was used; but the average
quantity of salable potatoes was the same for each. Nitrate of soda
has the advantage of being somewhat cheaper than cotton-seed meal,
but the disadvantages that it cannot be so generally obtained, is apt to
be lumpy and need pulverizing, and is preferably applied separately
from the phosphate and potash as a surface dressing.

TYPlCAL RESULLS FROM EXPERIMENTS WITH PoTATOES

No Fertirizir 12 Tons MANURE PER 12 Tons MANURE AND
Acre : 600 ILss. Acip Pmos-
PHATE PER ACRE

44 Bu,
Der acre 130 Bu. per acre 179 Bu. per acre

FARMYARD MANURE ALONE AND REINFORCED WITH
FERTILIZERS :

i t}?:lll;‘iiil‘d r:anure can be usefi with extra good chance of profit
tons of manufo ato crop. According to the results of Table III, 12
ments, an incrz Per acre gave, as the average of six series of experi-
Per ton of mam?se of 92 bushels of salable potatoes, or 7 2-3 bushels
and wen‘balance!(:{e.f F.a}"m}’ard manure is considered to be a complete
the ‘miigen) 5 ertilizer for a .5011 that is fairly well supplied with
soils ap additionillents’ phosphoric acid and potash, but for Rim
in ordep to make supply of phosphoric acid in particular is needed

manure most efficient. The average of five series of



TaBLE II—Fertilizer experiments with Irish potatoes, with special reference to a comparison belween cotton-seed meal and nitrate of
soda as souwrces of nitrogen—results of seven series, each conducted on a different farm

vi 3 3 ‘Yield per acre with phos-||Yield per acre with phos-
Yield per acre without ield per acre with phos- phoric acid, potash and phoric acid, potash and
fertilizer phoric acid and potash nitrogen from cot- nitrogen from nitrate
Series No nitrogen ton-seed meal of soda Notes
Total Salable Total Salable Total l Salable Total Salable
TR P Bu. Bu. Bu. ~ Bu T Bu. Bu.
il 24 ‘ 4 (33) (6) 32 71 105 59 400 Ibs. meal vs. 169 1bs. nitrate
2 32 20 93 82 1 162 ‘ 150 156 146 A0 DI “ 160 £
|
|
3 81 64 150 (27 ‘ 164 ] 150 157 148 600 £ e 24) (]
4 73 ‘ 63 96 34 i 130 ‘ 115 129 116 450 “ “ 180 &
5. et % 79 o s 102 89 (300 ¢ w120 «
6 \ 155 \ 137 167 ‘ 152 ‘ 1) i 164 *190 1177 800 £€ 320 £
1 i \\ 110 \ 90 \\ (1535 ‘ (131) 181 t 162 173 153 1400 £4 “ 160 £
E;: Avera.ge‘ \\ 81 \ 65 \\ 151108 \ 95 \\ 140 \ ]':27. 145 2T 480 £8 SIS 2 s



R OIS
‘Papre 1II—ZFertilizer experiments with Irish potatoes. Manure alone ws. manwure reinf

orced with commercial fertilisers—six series
conductlted on siv different farms

I ’ ' Yield ith 12 t i Vber %ﬁﬁelfi;i' 7'71(;2 i?m; ;ield ;er acre ;vith 12 tonms
Yield per acre without | Yield per acre with 12 tons| 28 m::;r:c;:dwéoo ibas 2 ;‘f;f;‘t‘;_"ioo 1bs.s',:::;is_¥e 022 manure, 600 lbs. acid phos- ,
Series fertilizer THARILS 4 | acid phosphate potash, and 320 lbs. nitrate ’p?ate, and 320 lbs. nitrate
2 e ks s ,?,f,B,Oda 3 o: soéa
7Total Salable Total Salable . ‘ Total Salable Total Salable \ Total Salable
" E Bu. ‘Bu. | Bu Bu. | Bu - Bu. 7 Bu. Bu. l Bu. Bu.
1 [EIR0RE 45 | 168 Iz, - i Tl 2 179 |
—-— It ! | PESCMISE
2 | 42 22 195 150 | o D G 315 266 !
‘ |
| i |
3 24 4 196 140 I 248 208 286 261 ‘ 286 254
4 32 20 128 116 i 209 201 215 206
5 110 90 212 193 ‘} 237 213 244 228 242 223
1|
6 ; 83 62 109 S0 “ 139 111 159 121 145 114
b T = | . ==\l
Series 1-6 | : \
el 57 41 166 188 |
| —
Series 1, 3-6 ‘ ‘
averag,ed 60 44 160 130 ; 209 182 | SO S ‘
[ |
Series 2-6 \ \
averaged 58 40 168 135 “i et Sin 244 k7216 ‘
Series 8, 5, 6 72 52 ] 172 £1I36 208 | 1717 230 202 | 224 197
averaged ' i ‘
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experiments gives an increase of 138 bushels of salable potatoes from
an application of 12 tons of manure, reinforced with 600 pounds of
acid phosphate, as compared with an increase of only 86 bushels frop
12 tons of manure alone. As the average of three trials, the appi
cation of 820 pounds per acre of nitrate of soda, in addition o 1
tons of manure and 600 pounds of acid phosphate, resulted in a fur.
ther increase of 20 bushels of salable potatoes per acre. The Tesulfs
of the experiments in which 100 pounds of muriate of potash per
acre were used in connection with 600 pounds of acid phosphate ax
320 pounds of muriate of potash as a supplement to the manure, are
-not favorable to the use of the potash salt.

VARIETY TRIALS OF IkISH POTATOES

Several variety trials were made with Irish potatoes, but they
were neither as extensive nor as long continued as is necessary in
order to get conclusive results. According to the results obtained,
Burbank and Green Mountain were the best late varieties, and Early
Rose and Irish Cobbler the best medium-early. Bliss Triumph we
found to be one of the lowest yielders, but its earliness is ampk
reason for its popularity. “Second-crop’” seed of the Triumph varicfy
are justly given first place over Northern-grown seed, but men
tion should be made of the fact that the continued planting of smal
seed is very apt to cause the variety to “run out,” so that a very ik
ferior strain is the result. On the other hand, the selection of goot:
sized seed potatoes from productive hills will have a strong tendency
to improve the crop.

TIME OF APPLICATION OF NITRATE OF SODA

Nitrate of soda furnishes nitrogen in ifs mos
Nitrate of soda—  available form for plant-food purposes, ese*
value and properties cially for cereal crops. It is also a.bout.ﬂle

cheapest commercial source of fertilizer nitre-
gen. These two reasons are sufficient to warrant the study ?n .e
part of every farmer of the most important principles concerning it
use. Nitrate of soda is very readily soluble in water and may
lost from the soil by leaching, but this chance of loss is much Tess than
might be supposed, as the results of Table IV show. It may be d;
composed and nitrogen be lost into the air by being mixed with “;
phosphate, but in practice such loss is apt to be small. Nitrate‘
up moisture from the air in considerable quantity, and the mnml!:
with acid phosphate will, if sufficient nitrate be present, so0n bec:n:e
sticky, so that there are two reascns against mixing acid phospi®
and nitrate of soda. Fertilizer manufacturers have found, howeveh
they could add a small amount to their mixture without bad &&=
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and this is not an uncommon practice. Because of the chance of loss
by leaching and of the possible bad results from mixing with other
fertilizer materials, nitrate of soda is usually applied by itself as a
top-dressing. The generally accepted rules in regard to its use are
as follows:

1. If the soil be poor in either phosphoric acid
Rules for use of or potash, nitrate should not be used until the
nitrate deficiency in these mineral elements be supplied.

According to numerous trials on Highland Rim
soils, 300 pounds of acid phosphate and 50 pounds of muriate of
potash are ample to reinforce 160 pounds of nitrate.

2, For fall-sown small grains, a very light application—say 40
pounds per acre—may be made at the time of seeding, provided the
soil be poor and there be some danger of the crop’s freezing out;
otherwise all of the nitrate is applied as soon as spring growth starts,
or sometime in March. For spring and summer crops the nitrate
is applied as a top-dressing when the plants are small.

3. Nitrate should not be applied when the leaves of the plants
are wet with rain or dew, as burning is apt to follow.

4. With light applications, up to, say, 200 pounds per acre, all
the nitrate may be applied at one time, but with heavy applications
one-half is often advised to be applied at an early stage of growth
and the balance in ten days or two weeks.

EXPERIMENTAL EVIDENCE

For the reason that there is at the present time a wide difference
::t::ﬁnhth? recommendations of some writers in regard to the time
this Slll(]::) L n;tra.te should be applied, experiments were undertaken on
i3 ofJec with two crops, corn and Irish potatoes. The soils used
pota;h Wcourse, d_eﬁc1.ent in mtrogen. in each case, and phosphate and
Table IVer? applied in ample quantity to make the nitrate effective.
oy gives the S(:,hemes followed and the results obtained as an
rage of several trials for each crop.

DISCUSSION OF THE RESULTS

The results with the corn point very definitely
to the application of the nitrate at an early
stage of growth, the gain being greatest when
the plants were from 8 inches to 2 feet high.
were the results following the application made
T in none of the three series from which the aver-
did any increase in yield of grain result from this
» the only apparent effect being a deeper green

Karly application
est for corn

0f specia] interest
at tasseling time, fo
ages were obtained

hn}e of application
foliage,



TABLE IV—Experimental results

Crop

Corn ..

sese

Irish

potatoes

relating to time of application of nitrate of

soda

Exp. No. A:;)%l]l;tl %fern;tcx‘:ete Time of application of nitrate Yield per acre Remarks
Grain Stover
Bu. Ton CORN
1 : INOTe i Siiial g s it N s S e 25.7 1519 The average of three com-
2 100 1bs. When plants about 8 in. high 31.2 1.39 glgfte se;cs fconduc‘ced ciln three
ifferen arms, each 1n a
3 2 i “ SRt o 31.4 1.32 different section of the State.
4 b7 i 46 S SRS 30.0 1.25 Phosphate and potash used
5 & As soon as in tassel ....... 24.8 1.26 on all plots alike.
Salable
tubers Culls
Bu. " Bu.
TOES
il INOn € i o e e S I L R e 78 14 TOTaL0
4 i i lanti Average of four sets on
2 320 lbs Mixed in rpfn b-efore planting 145 22 T G s s
3 s In one application as soon as | Cumberland Plateau and one
plants came up .......... | 150 16 on Highland Rim.
4 $¢: In two applications, % as Phosphate and potash used
soon as plants up and 14 in ample amount to balance
about 12 days later....... 138 20 nitrate.
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The results of the experiments on Irish potatoes
Farly application are of special interest, as three of: the four sets
best for potatoes were made on the fine sandy loams of the

Plateau, which might be expected to suffer from
leaching. In practically every ome of the four sets nearly as good
results as any were obtained when the nitrate was mixed with the
phosphate and potash applied in the row before planting. This was
rather unexpected, for the rainfall at this time of the year is heavy,
50 that loss of nitrate would be looked for. The results from applying
one-half of the nitrate as a top-dressing when the plants were just
wming up, and the balance in ten days or two weeks, were unfavor-
able to this method. As with the corn, the results are, therefore,
decidedly in favor of an early application.

FERTILIZERS FOR CORN
PHOSPHATE AND POTASH

Corn is a very important crop, but one that is low-priced, so that
the question as to the most profitable fertilizer is not always easy to
answer. Fertilizer experiments covering every condition have not
been possible, but considerable evidence has been obtained. With re-
gard to phosphate, acid phosphate in moderate quantity, say 200 -
pounds to the acre, is recommended, and may be used by itself with
8 good a chance for profit as any other material or combination of
matelfials of equal money value; it may even give greater profit,
especially in the case of freshly cleared land. If a light dressing of
Manure can be made, then the plain acid phosphate is highly advisable
% & supplement to the manure, which, as demonstrated in the potato
;:p:mfler_ltS, is strengthened in its weakest point for soils like these.
manurS(:mllar manner acid.phosphate is recommended for a greex?-
i * O pasture crop which is to be followed by corn, the one appli-

100 1n that case answering fairly well for the two crops.
veryTl}ileh:XPeriI}nenltal results do not warrant anything more than a
G tg apphcathn of a potash salt, say, 10 pounds per acre of

4te of potash mixed with the acid phosphate. i

C
AN NITRATE oF SODA BE USED PROFITABLY FOR CORN?

Wheyssega;’: noW‘ to : consi.der t.he value of nitrogenous materials
A aicars. ctzlmblnatlc.)n w1t'h acid phosphate and muriate of potash.
ably fop ¢ - € question arises, Can nitrate of soda be used profit-
orn ?
uc;;l::g:iizz anlswer ‘this question field experiments have bee'n con-
Ve been rathesrp aces in the State.. In some instances the experiments
Which 2 i exten_s?ve, embracing 25, and even 30, plots, some of
€d no fertilizers, some only phosphate and potash, others
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only nitrate, and a fourth set receiving phosphate, potash, and nifrate,
Such a series was'conducted in Warren County for each of thres
seasons, 1908, 1911 and 1912. In Table V are presented the fertilizer
scheme and the results of the series conducted in 1912 on the fam
of A. P. Titsworth, in Warren County. This series is given by itself
for the reason that the results are characteristic of those obtained
from nitrating under very favorable seasonal and soil condition
According to these experiments, the cost of nitrate for each bushl
of increase produced by it was 32 cents for the 40-pound application
for an acre, 31 cents for the 80-pound application, 37 cents for i
160-pound, and 46 cents for the 240-pound. Under less favorable con
ditions the increased yield proved insufficient to pay for the nitrate,
and in very unfavorable seasons no increase in grain production ya
obtained. Evidently there is considerable risk run. All things e
sidered, the margin of profit appears at the present time to be tm
small to permit the recommendation of nitrate of soda for the com
crop, except possibly a very light application under special condition
of nitrogen deficiency.

A COMPLETE FERTILIZER FOR VERY POOR SOILS

In order to get additional data with regard to a practical formula
for corn, experiments were undertaken with three different mixtues
each of which was tested at three different rates. Table VI gifes
the average results of six sets of these trials, which were conductedin
the seasons of 1907, 1910, and 1911. Each set was conducted on@
different farm, and the unfertilized plots gave yields ranging from
6.3 to 24.1 bushels per acre, the average being 15.5 bushels per ace
The experiments were made, therefore, under strictly poor-land -
ditions, but such as are of common occurrence.

The three formulas used were as follows:

FORMULA 1

1200 Ibs. high-grade acid phosphate
100 ‘“ muriate of potash
480 “ cotton-seed meal
This mixture analyzes approximately—
11 per cent available phosphoric acid
3 R nitrogen)
S otash

FORMULA 2

1200 lbs. high-grade acid phosphate
100 “ muriate of potash
720 “ cotton-seed meal
This mixture analyzes approximately—
10 per cent available phosphoric acid
2L S S nitrogen
i e inotash




TABLE V—Fertiliser experiments on corn, with special reference to nitrate of soda—experiments conducted on farm of A. P. Titsworth,
W arren

Series Phosphate and potash per acre

1l No phosphate; no potash. ...
2 300 Ibs. acid phosphate......
s. acid phosphate. .

3 §300 1b id phosghate. . |
1 100 lbs. muriat of potash

4 150 1bs. acid phosphate. . |
100 lbs. muriate of potash §

5 { 600 lbs. acid phosphate. . |
1 100 1bs. muriate of potash §
Average of series 2, 3, and 5

0

County

Application of nitrate and increased yields per acre

/‘”,— No nitrate 40-1bs. ;li-trate 80 Ibs. nitrate 160 lbs. nitrate 240 lbs. nitrate Average
Grain Stover Grain Stover Grain ‘ Stover Grain Stover Grain Stover Grain ‘ Stover
T Ton 75 Do Ton  Bu. ‘ Ton Bu. Ton Bu. '1'01;7’ P:u_ Ton
* * ‘\ 24 0.16 0.0 | 014 0.6 0.12 5.1 020588 2.0 0.16
bl Sh TSR Iy % | LS
114 0266 126 0.58 15.5 ’ 0.64 21.5 0.62 21.7 0.78 16.5 0.66
e fi Sy D e | i I Ty | e s
| |
6.4 OiS OREEIEEEYg 016 2SR ‘ ....... 2068 EHH0.78 20.8 0.86 144 0.69
sy o B | | o
6.2 0.36 “ 125! 0.46 12.6 !‘ 0.44 16.9 ‘ O e S ‘ ....... 12.0 0.38
| | \ \
i : i |
8.9 0.56 13.5 0.72 19.6 l 0.76 ‘ 25.8 ! 0.84 26.5 i 0.74 18.9 0.72
[ |
[—— — el o e :Tr;, "i’f;i e — ooy e, = et
8.2 0.52 12.0 0.60 15.9 " 0.61 5 212858062 23. Q9 Semil b st o AP S
e

*Average of five unfertilized plots, 36.5 bushels grain and 1.08 ton stover per acre.
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FORMULA 3

1200 Ibs. high-grade acid phosphate
100 “ muriate of potash
1440 “ cotton-seed meal
This mixture analyzes approximately—
8 per cent available phosphoric acid
3% “ “ nitrogen
o s S as o tash

OBJECTS IN VIEW

Attention is called to the fact that in the experiments the loy
rate for each formula—185 pounds of Formula 1, 150 pounds of For-
mula 2, and 200 pounds of Formula 8—contains the same quantity of
acid phosphate, or about 90 pounds per acre; also each contains abot
6% pounds of muriate of potash per acre; so that the differences ar
due entirely to a variation in the amount of cotton-seed meal used
In a similar manner, the medium rates of 202, 225, and 308 pounds
each contained the same amounts of acid phosphate and muriate o
potash; namely, 134 pounds of the former and 11 pounds of the
latter per acre. In the heavy rates of 404, 450, and 617 pounds per
acre the amount of acid phosphate for each was 270 pounds andof
muriate of potash 22.5 pounds per acre. The experiments, therefolm
resolve themselves. into only two distinct objects; one to detemmi
the proportion of -cotton-seed meal which would be the mos
profitable to use with a given amount of the acid phosphate and
muriate of potash, and the other to determine the quantity of th
complete mixture which would be the most advisable to use. In al! the
trials the fertilizer was applied in the row and mixed with the soillf
running a shovel plow through it before planting.

RESULTS OF EXPERIMENTS

The results of these experiments seem to justify the use of 8
complete fertilizer for corn on very poor soils like these. The Iargez
gross profit was obtained where a medium application of 308 P‘”‘“’t
per acre of Formula 3 was made. The second largest gross p”l
was obtained where the medium application of 225 pounds of Formté
2 was used. If the average gross profit of the three formula; A
calculated, then Formula 3 ranks highest, with $4.32 per ad® ;(
mula 2 ranks second, with $3.92 per acre; and Formula 1 rarfks IOW'&'
with an average profit of only $2.74 per acre. The questiol ?ﬂﬂ:
however, Do the results justify the recommendation of FOm} e
which gave both highest yield and largest gross proﬁt.s- fﬂrofﬁ
writer’s opinion they do not, for the reason that the margilt °dpm
which can be attributed to the large proportion of cotton-srl(fl‘]‘f ”
in Formula 3 is too small to warrant the risks incurl‘ed_- h; it
erate application of 225 pounds per acre of Formula 2 .15, tto
advised as both conservative and practicable. According



‘T'apLeE VI—7rials of three different fertiliser mixtures for corm—seasons of 1907-1912—average of six sets—four on Flighland Rim
and two on Cumberland Flateau

Fertilizer used per acre B i jieid, D ,e:,fcrfi =2 i o;e;tsunfeﬂiliud i creass € f‘e:;)tsi‘iizgr g‘%s:eagg i rl;’g s
Grain ’ Stover Grain Stover S0cRvertbu Dexiiny Lertiizey
Bu. Ton Bu. Ton
1385 1bs.r ot a IS £3Satcar. 21.0 0.98 5.5 None $3.30 $1.561 $0.27 $1.79
202 i B S e 23.7 1.18 8.2 0.10 4.92 2.26 27 2.66
404 ¢ £ Gt IO AR 29.3 1.40 13.8 0.32 8.28 4.52 .33 3.76
TH 0 £ IS G0 baho o 24.7 1.28 9.2 0.20 5.52 1.72 ALY 3.80
22518 £ e e 27.6 '1.29 12.1 0.21 7.26 2.69 21 4.67
450 O TS s G0 29.6 1.41 14.1 0.33 8.46 5.18 37 3.28
206 T R B S o R G 25.2 1.27 927 0.19 5.82 2.50 .26 3.32
308 ¢ Sl G R 30.1 1.37 14.6 0.29 8.76 3.74 .26 5.02 »
G178 L R RN s 35.7 1.49 20.2 0.41 12.12 7.50 37 4.62
INoBRfertilizer e s i e 15.5 1.08
]
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_ experiments it raised the average yield of corn from 15.5 bushels t
27.6 bushels per acre, at a cost of only $2.59. It may be of intepes
to note that 225 pounds of Formula 2 contains as much phosphor;
acid as is removed by the grain and stover of a 40-bushel crop, enough
potash to replace that removed by 5% bushels and nitrogen to equl
that removed by only 3 bushels, the stover being included with i
grain in each case.

L 1MED UNLIMED

53.7 Bu. per acre 44 Bu. per acre
CorN

VARIETIES OF CORN

In the variety experiments on corn perhaps nothing wés deV%
oped in a more pronounced manner than the adaptability of cerid®
varieties to definite soil conditions. For example, Hickory King P
itself to be a superior poor-land variety and was followed.closelym
this respect by Leaming and Iowa Silver Mine, both of which 8P’
to be well suited to the Highland Rim. They are also the
early varieties of field corn discovered in the Station trialS:_ ﬂ
County White was found to be early, but adapted only to ich
Varieties like the well-known Huffman, Webb’s Improved ol
the ensilage corns, Albermarle Prolific and Cocke’s Prolific, 81’9' strl
adapted to rich lands, for which they out-class Hickory ‘K{ng, !
Red-cob corn is not one variety, but consists of many variel i
various lengths of season and wide adaptabilities, but agxieelﬂ
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sessing white grains and red cobs, although usually whi‘te cobs are to
be found, which shows that the types are not standardized. In gen-
eral these red-cob corns were not found to equal the pure varieties,
such as Hickory King, ete. According to trials at both the Knox-
ville and the Jackson Station, the Looney variety, a white corn with
a white cob, which is grown in the vicinity of Winchester, is fully
the equal of Hickory King in grain production.

The following table, which is based .n data ob-
For rich land tained at the Experiment Station farm, at Knox-

ville, gives dates when the best varieties may
be planted on rich land to get a succession of crops for hog pasture
or the like:

Variety Date of planting Date of maturity

MR EllowiDent . ... ... ......ccoinihennn Apr. 15 Aug. 25
iy TEERS S R (e T 6 $EE1b Sep. 4
Webb’s Tmproved Watson.................. =5 Sep. 10
CUER oy RS Sl Sep. 19

For poor lands only Hickory King, Looney, Leaming and Iowa
Silver Mine are recommended. The question as to what is meant
by “rich” and what by “poor” lands naturally arises at this point.
From numerous results obtained over a series of about ten years at
Ehe Experiment Station the conclusion is drawn that up to about
30 bushels per acre Hickory King is unsurpassed. On lands which

produce 50 or more bushels of corn, Webb’s Watson and Huffman are
apt to yield better. - =

FERTILITY EXPERIMENTS ON A VERY POOR GRAY-COLORED
SOIL OF THE HIGHLAND RIM ‘

fertig:;lzg the seasons of 1910, 1911 and 1912 a valuable series of
st Iiaag OXP:}:‘Iments were cond}lcted on a very poor gray-colored
e wT; kflfarm of D. T. Alhson3 near Baxter, in Putnam County.
Hirogen,. . rfd golwn to be very deﬁme.n‘t in both phosphoric acid and
A Yiélded ;ed corn without fertilizer or other manurial treat-
was divideq only 8 to 15_bushels per acre. The experimental tract
€d Into four sections, and tl e crops grown on each section,

and their disposal are indicated as follows:
k 1910 Corn Hogged off
Section A 1911 Soy beans e
1912 Corn For grain
; 1910 S .
SECt‘lon B 1911 ng‘,nbeans Hog%ed Gis
1912 Corn For grain
Section @ %g%g Cowgeas HOg%ed off
1912 Corn For grain
Section 1) %gi(l) Cowgeas : Turn‘fzd under

1912 Corn For grain
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Bach section was divided into several plots for the purpose of
getting the effects of acid phosphate and of liming under each ¢
the four conditions of cropping. The plots of all the ranges wer
of course handled alike with regard to preparation, time of planting,
etc. The treatment of each of three plots of every section is reported
in Table VII, which gives the yield of corn obtained the third yea
028 ;

DISCUSSION OF RESULTS

The experiments afford a striking demonstration of the rapidiy
with which even a poor soil responds to proper treatment. The re
sults show both the marked increase in yield which may be brough
about by the pasturing off of legumes, such as cowpeas and i
beans, and the great value of acid phosphate rightly used. Limii
appears profitable for these crops and would probably be a neees
in order to get clover. It should be noted in this connection that i
the season of 1912 corn in neighboring fields and on the same chr
acter of soil as that used in the experiments produced less than Il
bushels to the acre.

ALFALFA

The dark-red soil of the Rim is, as previosl
Suitable soils stated, well suited to general farm erops. Ut ‘

der good management clover and grass aF
grown profitably, and within the last few years alfalfa has be.en
successfully grown in different places, but particularly in the vicimt;
of Belvidere, Franklin County, where the writer has seen excellent
fields of 30 or more acres, which had been cut from one to five yéi
This success has been had chiefly on farms where live stock has plaged
an important part in the improvement of the soil and where first
class methods of management have been -followed for a number
years, but is by no means limited to this condition, for excellen
crops have been obtained by many farmers on relatively poot Jand
and without the aid of farmyard manure.

Several series of cooperative experiments wexe
both the red and the gray soils, nor> of which were of mot wft"
ordinary fertility.” The results proved that with attention 0 lt;
special requirements alfalfa could be grown with at least moderd
success on either type, although the dark red soil is, a8 YV"“
expected, considerably better adapted to it than the gray SO e

Liming proved to be a necessity, and 18 o'
Liming necessary extensive experiments were made in ord:l'w

determine the most rational amount. <
sults proved that very heavy liming was not needed. In fach
appeared to do as well as any larger quantity. In order to be o:din!
safe side, 3 tons per acre is recommended as ample, and, 10

conducted o




TAnLe VII—ZExperimental results with corn following pasture and green-manure crops on wvery poor gray-colored soil of

the Highland Rim—season of 1912—experiments condusted on farm of D. T. Allison, Putnam County

T

Yield per acre

Section ‘ Plot [ Previous crops Fertilizer per acre 'SPl S
‘ ! [ : Bu.
1 gCorn, 1910—pastured % | 300 lbs. acid phosphate in both 1910 -and 37.7
Soy beans, 1911—pastured | 1911. i
A 2 & 5 | 2 tons ground limestone in 1910; 300 lbs. | g9
: ‘ acid phosphate in both 1910 and 1911. | :
S £ & No phosphate and no lime. | 294
oo TR T ; ) |
_ g |
1 322%“?;&223;&1?““ % Same as Section A, Plot 1 I s
. 2 a p oA i 23610
3 “ 13 “ A, “ 3 1 27.1
Cowpeas, 1910—pastured % % « ‘
> 3 Cowpeas, 1911—npastured A, 1 ‘ 45.9
C 2 “ (3 (13 < A’ “ 2 1 49.0
33 “« «@ % A, “« 9 ‘ 26.2
1
 { Cowpeas, 1910—turned under 0 & 1
% Cowpeas, 1911—turned under% A, . 49.0
D 2 113 [ 143 A, “’ 2 44.1
3 143 “’ o A 113 3 31.9

6%
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to trials at the Knoxville Station, would be expected to be: sufficien
for eight or ten years. In order to get the limestone thoroughly
mixed throughout the soil, one-half may be applied before plowing
and well disked into the soil, and’ one-half after plowing,

An abundant supply of phosphate is of very
Phosphates great importance. In the experimental work 5
important pounds of acid phosphate and 500 pounds of

bone meal were used per acre as a supplemer
to the manure. This is heavy phosphating, but furnishes no moe
phosphoric acid than would be removed by four tons of alfalfa hay
per annum in five years. The thor ugh mixing of the phosphate yith
the soil is essential to the best results. At least in the case of ¢
heavy application one-half may well be applied and disked into the
soil before plowing and the other half afterward.

Potash did not -always prove necessary—per

Potash may be haps due to the amount of manure used—b
of value 100 pounds per acre of muriate of potash i
advised, and may be applied along with the acié
phosphate. }
Farmyard manure is a great help in getfig
Manure of much a stand of alfalfa, even on rich land, and onver
value poor land should be considered a necessity I

tons per acrewere found to be ample I
is well to make the application early in the season, so that weed seels
may have a chance to sprout and be killed before the alfalfais S?m
Undoubtedly the manure may be reduced in quantity or even 011_11_ﬂ45d
if green-manure crops, such as crimson clover, sweet clover, ity
grown in preparation. i
: At the Knoxville Station, and occasionallyelsf'
Incculation where, soil inoculation is not required bufit
necessary the majority of instances it is a necessity: .C"'"

tainly the risk of failure is too great for ot
ulation to be omitted the first time that a field is sown. The mos;
certain plan is to use, say, 300 pounds per acre of soil from an ol
alfalfa field where the nodules were abundant on the roots.Ofm
plants. The inoculating soil may be screened and drilled in like fe
tilizer to advantage, but if scattered broadcast a cloudy day sho
be selected and the application should be harrowed into the groun

o
The best time of seeding is the latter half

h 50
Late summer or August or early in Septem]oer—-—early'eftlol"lili
early fall seeding  that the plants will go through the Wil er W
best out being frozen out. Wheat 0T other

grain, or Irish potatoes, may Precedti:nw,
but a summer crop is apt to leave the ground so dry thatf o is 1
sary fall growth can not be made. The best plan, theretos
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turn the land in June, or as early in July as possible, and keep well

harrowed in order to destroy weeds and to provide a moist and

llow seed-bed.
L1 24 pounds of seed per acre—12 pounds sown

Amount of seed each way—is advised unless the soil and sea-
sonal conditions be very favorable. A heavy
seeding is necessary in order both to crowd out

weeds and to allow for the thinning of the stand, which always takes

place, due to disease, weeds, losses by harrowing, ete.
Nothing in the way of a “nurse crop” should

Nurse crops and be used, the results of the experiments showing

reseeding that the greater the “nurse crop’” the less was
the alfalfa. Spring seeding is justifiable, and

can be recommended for one purpose only, and that is, to thicken a

MaNure Onry MANURE, PHOSPHATE, PorAsH AND LIME

ArrarFAa HAy

f:‘(’)roitil:;ir obtained the previois fall. Attempts to thicken a stand
€ years old have, in our trials, always failed.
Two weeds have proven to be especially trouble-
some in alfalfa culture; one is crab-grass, which
flourishes- only in the summer, and the other is
chickweed, which is dangerous only in the winter.
wing with a specially constructed alfalfa harrow
rrowing should be done after every cutting, be-
Ist one in the spring. In this way alfalfa at the
een kept free of crab-grass for the past five years.

Harrowing
Necessary

!n eithep case, harro
1sl the Temedy, Hp
Enning wity the fi

tion farm has b
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~ Cutting is recommended as soon as the new

Time of cutting shoots at the base of the plants are tyo to thres

inches long. In very dry weather the yelloy-

ing of the leaves may indicate that cutting is advisable eyen though
the growth be very small.

In order to maintain a stand on average uplan,
Top-dressing a top-dressing of manure or fertilizer, or s,

may be necessary about the third season, Eight
or ten tons of manure per acre may be applied in late winter orin
early spring. Preferably the manure from cattle fed on silage an
cotton-seed meal should be used both because of its richness and b
cause of its freedom from weed seeds. Six tons of manure and 2
pounds of acid phosphate per acre would also be a fair application
If fertilizer alone be used, a mixture of 300 pounds of acid phosphate
and 100 pounds of muriate of potash is recommended, to be applied
at the same season as advised for the manure.

“CLOVERS”
RED CLOVER

Of all the legumes red clover may well be considered as the mst
valuable for soil-improvement purposes, and although much of ¢
Rim may not be naturally adapted to this crop, the aim of erery
farmer should be to get his soil into the proper condition for I
profitable production. In the case of freshly cleared land liming and
phosphating are the main requirements. For old land there mis
usually be given, in addition, at least a light dressing of manut
there may be turned under for one or more seasons beforehand Sllldl
green-manure crops as can be grown to most advantage. According
to common farm practice, seeding is nearly always done in the e.aﬂf
spring, with some nurse crop, such as wheat or oats, but the Statll’ﬂ;
experimental results have demonstrated that where the success ¢
clover is rather uncertain, seeding without a nurse crop in the_ lﬂt;;:
part of August or early in September is advisable. Indeed, mlt
way the best crops can be obtained -on almost any soil Theedm:O
should be plowed early in the summer and kept well hatrow s
destroy weeds and conserve the moisture supply, so that @8
can be obtained at the proper time.

ALSIKE

: reforé
Alsike clover is not as robust as red clover, and is, HHEf

not so well suited to poor land. It has, however, done very Ze, l:
our experiments, and has some advantages over red clovel esgis
in that it is completely resistant to the common red cl(?verthe -
which has done great damage throughout the State during
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twenty or more years. Only about two-thirds as much seed is re-

quired as for red clover.

WHITE CLOVER

White clover, like red and alsike, responds to liming and phos-
phating, and should not be overlooked as an addition to the pasture
and 2 means of soil improvement. 1% pound of seed per acre is sug-
sested to be mixed with the clover and grass wherever the land is to
be used for pasture purposes. {

CRIMSON CLOVER

Crimson clover is a valuable green-manure crop, but only rather
fertile soils are well adapted to it. To get best results it should be
sown by itself in middle or late summer, but under favorable condi-
tions it may be sown in September. According to the Station’s
experiments seeding in corn at the last working is not apt to be
successful.

LESPEDEZA

Lespedeza, or Japan clover, is not a true clover, but may be in-
.cluded with the others for practical purposes. Although found grow-
ing almost everywhere, it responds well to liming and phosphating,
as was demonstrated at the West Tennessee Station. Under some
conditions it may even be worth while to sow the seed. This may
be done the middle of April. About 25 pounds per acre is required
for a full stand the first year. Ten pounds, however, will be sufficient
to give it a good start.

MELILOTUS

plan:ﬂ?hlot’;us, or sweet clover, is a legume but not a true clover. This
e ;teiqmres., like alfalfa, a soil well supplied with lime; also soil
A b(;n with the same kind of bacteria' required .by a]fa_lfaf is
Dhosphatinr-lecessa-ry' It is probable that with attention to liming,
i asg, al‘ld inoculation, sweet clover can be used to some ad-
5 1‘e,comnﬂa ﬁreen—manure crop. 25 or 30 poun('i:_S of .seed per acre
With gt 0"?1? e;i and the seed.lng may be done either in t%le spring,
oS ; r'n late summer without a nurse crop. The white-flower-
1€ty rather than the yellow-flowering is preferred.

COWPEAS AND SOY BEANS.

;ﬂti gzxﬁfa ffruits 'extra 'Well on Rim soils and is a ‘seed crop

et th:e or this section, especially.as satisfactory threshefrs

but the 1t 5 n'larket. The standard variety is the Whippoorwill,
¢ Black and the Clay variety are much used.

of ny
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Soy beans may be grown to advantage hoth fr
Soy beans and hay and for grain, and have greater capaity
inoculation for making heavy yields than the cowpeas, The

writer has sometimes observed that S0y beans
when grown for the first time do not appear to be well inoculated,
as indicated both by the light color of the foliage and also by the
sparsity of the nodules on the roots. Continued growing of the heans
on the same land would be expected to remedy the trouble, but sl
inoculation may occasionally be advisable.

On soils of average fertility only the late and
Soy-bean varieties vigorous varieties, such as Mammoth YélIow,

Tokio, and Acme, are advised. The early varie
ties, such as Ito San and Haberlandt, which have done extra il
at the Knoxville Station, are advised only for soils of rather high
fertility. On poor land their growth is too dwarfed and meager.

For a more complete comparison between the cowpea and the
soy bean, reference may be had to Bulletin 82 of this Station,

The fertilizer recommended for the red-colored
Fertilizers limestone soils is 200 or 300 pounds of high

grade acid phosphate per acre. For the gy
colored soils of the Barrens type 200 or 300 pounds of the acil
phosphate, together with 25 pounds per acre of muriate of potash
is advised.

GRASSES

The growing of grass should be considered one of the essentials
to the most successful farming on Rim lands. Red-top is the c0}n-
mon and generally most profitable grass, especially on the gray soﬂls,
but a mixture with Timothy is often sown. A number of exper
mental trials were made with other grasses, and both orchard ?ﬂd
tall-oat were found to do well, the latter variety in particular hav'nng
a great capacity for hay production. The best results were obtail
from late August or early September seeding, and without a 11'1“5e
crop. For hay a mixture of 33 pounds of tall-oat grass and either
12 pounds of red clover or 8 pounds of alsike per acre is €Ol
mended. Both lime and phosphate are generally essential for best
results, and a light top-dressing of manure is very helpful. CO%
not only adds to the yield but nourishes the grass. In the event 0
a failure of the clover, or after it has run out, a seeding of Japen
clover may prove advantageous. For a thick stand the first se&s%
25 pounds of the Japan clover seed per acre is required, but 1? P"““iIl
will give it a good start for pasture purposes and is advisable
order to get a uniform stand as early as possible. In the a'bsencoe b
both clover and manure, the grass may be ’cop-dressed‘Wlthg
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100 pounds of nitrate of soda per acre, and this light application has
sometimes been found to make the difference between success and

failure.

Although the fall seeding of Timothy and red-top along with
the wheat is a common practice, at least in some counties, spring
seeding has given decidedly the best results in the Station’s trials.

THE SMALL GRAINS
WHEAT

Wheat enters very nicely into most systems of crop rotation, and
both the climatic and soil conditions of the Rim are favorable to it.
The placing of this crop after corn should as a rule be avoided,
although this may be done on soils of good fertility, especially if the
corn be cut and shocked or removed for silage. Either cowpeas or
soy beans, if removed early for hay, makes an excellent preceding
Crop.

According to Station trials, which have been
Best varieties continued for 10 or more years, the best varie-

ties of wheat for average upland are Fulcaster,
Mediterranean, and Poole. Currell’s Prolific and Fultz have also done
well. For rich land, where the other varieties are apt to lodge,
Fultzo-Mediterranean has proven superior to any other.

If the wheat be preceded by cowpeas, soy beans,
or one of the clovers, or if a dressing or farm-
yard manure be made, then only acid phosphate
at the .rate of, say, 200 pounds per acre is advised as a fertilizer.
gthel‘WISe a complete fertilizer, such as recommended for corn, may
¢ used. Under some circumstances a light dressing of, say, 40
?:En‘iss DEk lacrfa of nitrat? of soda may be profitably made in the
diti:mspggli ly if the seeding l?e unduly delayed. ‘Under usual con-
i 0 1100 pounds of nitrate may be applied in the spring,
Cotton-seedear y gro?vth starts, .but the margin of profit is not great.
of nitrogenomeafL d-rlied blood, mtljate of soda, and oth(.ar a.ctive forms
Sl ltl}s1 er‘clhzer~ are d.etrlmental to the germination of seed
Wfavora]e they come into direct contact, and the later and more
Moot o S e sea§on the more pronounced is this effect. .If any
R fromn;e}tlterlals be u‘sed, therefore, it should be drlll.ed' in
the gt s ¢ seed. Acid phosphate, however, does not injure

atlon, so that when used alone no precaution is necessary.

Fertilizers
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OATS

Both spring oats and winter oats are grown successfully op
the Rim, but whenever possible winter oats rather than Spring oats
are advised. The winter or Gray Turf oat is the standard variety
in common use. The Station found that the Culberson variety had
some very desirable qualities, and has obtained from it a short-
strawed selection which rarely lodges even on extra rich land, matures
nearly two weeks earlier than the Turf oat, and is equally productive
of grain,

The Burt and the Kherson, or 60-Day Russian,
Best varieties are the best spring varieties. The latter i

two or three days later than the former, pro-
duces somewhat more foliage, and has given a yield of grain fully
equal to the Burt.

Winter oats should be sown earlier in the fall
Time of seeding than any other small grain, or about the middle

of September: Spring oats should be sown
as early in the season as possible.

A mixture of Culberson oats and either red or
QOats and clever alsike clover for hay has been tried experi-
for hay mentally at a number of places with excellent

results. A full seeding of each is advised, alfd
the seeding should be done the latter part of August or eatly il
September. LA
The same kind of fertilizers as recommendel
Fertilizers for wheat may be used for oats.

BARLEY

Winter barley is a rich-land crop, which does extra well on 1a.ﬂd
too fertile for wheat. It is not, therefore, suited to average Rim
soils. However, on account of its ready response to manuring i
its great capacity for grain production, it should receive more atten-
tion than it has received in the past. Seeding should be done the
latter part of September in order to get the best results. .

Spring barley is of little value, and has not proven equal t0 spring
oats.

RYE

Rye is valuable chiefly as a grazing and cover crOP:,a“d::SO
as a green-manure crop on very poor land. It can be SOWS 44
good results later than any other small grain, November al pest
December seedings being successful. October is probably ﬂ‘t“'mw
month for seeding, but it is often sown in late August and Septe
for pasture purposes. ;
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RS O h e Sotr,
Miier Hay—From EXPERIMENTS oN HicHLAND Rinm Sor

Nrirati or Sopa

PrOSPHATE, PorASH AND NITRATE
OF SODA

MILLET FOR HAY

German millet, which is sown either alone or, better, with cow-
Deas for :

; ay, responds well to rather heavy fertilization. Table VIII
ng?s the average results obtained from five complete series of ex-
::P;r}:lents, two conducted in different seasons on one farm, and each

€ other three op different farms.
According to {

Phosphate 4y,

used pey
of Muriate
Say 50 pou

hese and other trials on old land, 300 pounds of
d from 80 to 160 pounds . of nitrate of soda may
acre with fair assurance of profit. Also a small amount
of potash may be used along with the acid phosphate—
0 beip “‘%S for Barrens soil and 25 pounds for red lands—.the
3 nitrag,t m}xed a¥1d well worked into the ground before seeding.

€15 advised to pe applied broadcast as a top-dressing

acid
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soon after the plants come up. In the case of recently cleared Jay
only acid phosphate is advised. Also it should be noted that in a mix
ture of millet and peas the .phosphate and potash will encourage fhe
growth of cowpeas in particular, but that the nitrate increases the
growth of the millet much more markedly than that of the peas.

SORGHUM

The saccharine, or sweet, sorghums have long been grown on the
Rim both for forage and for syrup. The Red Top variety is in com-
mon use for forage purposes, but the juice is«too dark to make the
best syrup. Tennessee-grown seed has proven to be superior f
Western-grown seed. Amber, Orange, and other varieties are offen
grown for syrup-making purposes. Recent experiments by the St
tion have indicated, however, that the Honey variety, which is equally
adapted to forage and to syrup making, is not only a far better
yielder than any of the other varieties mentioned, but also is the
least liable to lodge. It is therefore recommended .as especially
worthy of trial.

Sorghum may be planted either in rows and cultivated like com
or sown broadcast like millet. In either case cowpeas may be planted
with it to advantage. For planting in rows, 6 to 8 pounds of seed are
used for forage and about 4 pounds for syrup. A good mixture for
broadcast seeding is 114 bushel of peas and % bushel of sorghun
If sown in rows, %% bushel of peas is ample.

The same kind of fertilizers recommended for corn may
for sorghum.

The most serious trouble with sorghum sown broadeast is e
difficulty of curing; and for this reason millet is often preferrel
especially on fertile land. When planted in rows sorghum may ¢
put into the silo with the best of results; otherwise it is cut and shotked
before frost and will make excellent feed up to about NGYV Years
The planting in rows is advised for soil of good fertility, while bl‘“‘t
cast seeding is adapted to the poor land where the sorghum does 10
grow too rank.

be used

. PEANUTS

Peanut growing is an important. industry 'ﬂ“;
An important crop some counties of the Highland Rim and co0

be greatly extended. -Gray-colored and -
tilled silt loams, both bottom and: upland, are used. The low i
give the largest yields, but the rather common practice of ;3 A
peanuts on the same land year after year has greatly reduce b
fertility. Undoubtedly a judicious crop rotation would do mY i
improve this condition, and either manure or crops like grassmu_
clover will be needed to replenish the soil with vegetable I o
At present fertilizers are little used and liming 1S seldom
practiced.
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The experimental results agree with respect to
Liming of little the direct effect of liming, Wh_ich proved detri-
value to peanuts mental to the production of nuts, but appre-

ciably increased the growth of tops. This does
not exclude the possibility that lime will either act beneficially on
other types of soil or be of much indirect value in peanut culture
through its favorable effect on other crops, such as clover and grass.

Acid phosphate was found to be highly profitable
Acid phosphate in various localities on Rim soils, but the addi-
profitable tion of either a potash salt or a nitrogenous

fertilizer was apparently not needed. The pea-
nut is a leguminous plant, which gets much of the needed nitrogen
from the air, but on extra poor soils, a little cotton-seed meal or
nitrate of soda may possibly be used to advantage to give the plants
a quick start. From 200 to 300 pounds of acid phosphate per acre is
advised.

Several tests have been made of the common
Varieties varieties, such as Virginia White, both spreading

and bunch types, Spanish and two kinds of Reds.
The Spanish is the most productive and is strongly recommended for
forage-crop burposes and also for home use, the flavor being superior
0 that of the other sorts. Favorable results have been obtained by
the Station in the way of getting improved strains of several varieties
by means of individual plant selection. In particular a stronger-
hulled and slightly larger type of Spanish nut than that commonly
grown has been gotten, and has been used in'the cooperative trials.

TOBACCO

ductioxi*nt;\lde past six years fc‘artilizer ex.perim'ents have been con-
growers Fontgomery County in cooperation with successful tobacco
e ge;ler ;l"m twenty-five to thirty separate experimental plots
Much diﬁica]gr used at eac}.x place, so that v%luable data were gotten.
adapted tol; y Was experienced, however, in .ﬁndin.g uniform soils
of only the ;:Erln.lental. DUrDosess So.that me.ntlon will be made here
&stablisheq. owing simple conclusions, which appeared to be well
i wlhl;r}il esliﬁisu;;; obtained in eight out of nine series of experiments,
following s lierent farms were respresented, showed that the
§ mixture was yged at a satisfactory profit:

300 le high_grade acid phosphate.
100 “  sylphate of potash.
e o 200 “ cotton-seed meal,
his Mixture analyzes—
g Per cent available phosphoric acid
4 nitrogen
6 “  potash
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The average for the nine series of the tobacco fertilized with the
800 pounds per acre was 1096 pounds of leaf, as compared with 74
pounds where no fertilizer was applied.

2. The results from seven series of experiments in which 1)
pounds of nitrate of soda was compared with 400 pounds of coffor-
seed meal indicated that there was little choice between these tw
sources of nitrogen for the tobacco crop. An ample supply of both
phosphate and potash was used on all plots in order to make fhe
nitrogenous material effective. Also the soils used were poor it
nitrogen. :

3. As the average of five series of experiments there was found
to be a gain of only 84.4 pounds of leaf tobacco per acre for eath
ton of farmyard manure used. In two of the series 12 tons of manure
were used per acre, and in three series only 6 tons. Under the most
favorable conditions there ‘was an increase of 60.5 pounds of leaf
for each ton of manure used.

4. Six tons of manure per acre, together with 800 pounds of the
complete fertilizer mentioned, proved more profitable than either
used alone. ?

5. Liming was tested on several farms, and at each place
a variety of fertilizer conditions, but no general conclusions can e
drawn from the results, except that tobacco does not appear tt{be
very responsive to liming. However, the indirect effect of liml.ngv
through the increased production of clover or other legume precedint
tobacco, could not be other than beneficial.

under
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CROP ROTATIONS

LIST OF ROTATIONS
A—GENERAL FARMING—FIVE-YEAR ROTATION

1st year—Corn, followed by winter cover crop for pasture and
green manure.

2d year—Cowpeas or soy beans.

3d year—Wheat or other small grain.

dth year—Clover and grass. :

ath year—Clover and grass.

B—GREEN MANURE AND GRAIN-THREE-YEAR ROTATION

Ist year—Corn, followed by winter cover crop for pasture and
green manure,

2d year—Cowpeas or soy beans.

dd year—Wheat, followed by crimson clover for green manure.

Note—A most excellent rotation wherever crimson clover does
well, :

C—~GENERAL FARMING—THREE-YEAR ROTATION (OR LONGER IF DESIRED)

1st year—Corn.
20 year—Wheat,

34 year—Clover, or clover and grass for two or more years.

. Note—T}}is is a well-known rotation, which has been followed
successfully ‘in many instances, but under average conditions Rota-

ion A is considered to be decidedly preferable.

D—PASTURE FOR HOGS—TWO-YEAR ROTATION
Ist year—Corn and cowpeas.

ipri:: year—Rye, soWn in fall, and alsike or red clover, sown in

E—PASTURE FOR HOGS—TWO-YEAR ROTATION

Ist year—Req

5 or alsike clover aﬁd barley. *

Year—Soy heans or cowpeas.

GUIDE IN THE ESTABLISHMENT OF A ROTATION

The wri
: Dracteic:;ntelj has p}‘epared Table IX with the view of furnishing
guide during the establishment of the five-year general

{annin . ‘

mencengle;:ta?on' The' Spring of the year 1914 is taken as the com-

inary. ggage, < PROJect and it is assumed that the land is in an

10t be in £ ¢ of fertility. According to this plan the rotation will
0 .

Peration until 1916: at le Wi ‘beai i
t <
0 accompligp, e 5 least t vo years bzing required



TABLE IX—Five-year crop rotation (No. 1), showing crops, amount per acre of fertilizers, etc.

, suggested for each field during the

establishment of the rotation—based on experiments conducted on gray-colored soils of Highland Rim—all opera-
tions assumed to begin in spring of 1914

FIELD 1

1914 — Corn—followed
with winter cover crop
Acid phosphate 200 1bs.,
muriate of potash 20 1bs.,
cotton-seed meal 100 1bs.
1915—Soy beans. Acid
phosphate 300 Ibs.,

muriate of potash, 50
Ibs.

1916—Wheat. (Sown in

Oct., 1915).

Ground limestone 2 tons,
acid phosphate 200 1bs. in
fall, manure 6-10 tons, tvp-
dressed during the winter.

1917—Clover and grass.

(Sown in spring,
1916.)

1918—Clover and grass
(for hay and pas-
ture.)

FIELD 2
1914—Cowpeas. Acid
phosphate 300 lbs.,

muriate of potash,
50 lbs.

1915—Wheat. (Sown in
Oct., 1914). Ground
limestone 2 tons, acid
phosphate 200 lbs. in
fall and manure 6-10
tons top-dressed dur-
ing the winter.

1916—Clover and grass
(Sown in spring,
1915.)

1917—Clover and grass

(for hay and pas-
ture).
1918—Corn — followed

with winter

| 1914—Soy beans.

cover

FIELD 3
Acid
phosphate 800 1bs.,

muriate of potash 50
1bs.

1915—Corn — followed
with a winter cover
crop.
Acid phosphate 200 1bs.,
muriate of potash 20 Ibs.,
cotton-seed meal 100 1bs.

1916—Soy beans. Acid
phosphate 300 lbs.,
muriate of potash 25
1bs.

1917—Wheat. (Sown in
Oct., 1916.)

Ground limestone 2 te ns.
acid phosphate 200 1bs. in
fall, manure 6-10 tons, top
dressed during winter.

1918—Clover and grass.
own in

spring,

FIELD 4

1914—Spring oats. Acid
phosphate 200 1bs.,
muriate of potash 20
1bs., nitrate of soda
100 1bs.

19i5—Red clover.
(Sown late in Aug.
or early in Sept,
1914.)

Ground limestone 2 tons,
acid phosphate 300 1bs.,
muriate of potash 50 ibs.

1916—Corn. Acid phos-
phate 200 Ilbs., mu-
riate of potash 20
1bs. Follow with win-
ter cover crop.

1917—Soy beans. Acid
phosphate 300 Ilbs.,

muriate of potash 25
1bs.

1918—Wheat. (Sown in
Oct., 1917.)

Acid phn\[)h ate 200 1bs.
in fall, G- 1¢

FIELD 5
1914—Spring oats. Acid
phosphate 200 lbs.,
muriate of potash, 20

lbs., nitrate of soda,
100 1bs.

1915—Clover and grass.
(Sown late in Aug.
or early in Sept.,
1914.)

Ground limest« ne 2 t¢ns.
acid phosphate 300 1bs..
muriate of potash 50 lbs.

1916—Clover and grass

(for hay and pas-
ture.)

1917—Corn — followed
with winter cover
crop.
Acid phosphate 200 1bs ,
muriate ot potash 20 Ibs.

1918—Soy beans. Acid
phosphate 300 lbs.,

muriate of potash 25
1.
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It may be noted that after the establishment of the rotation—
1016 and later—a change is made in the commercial fertilizers,
both for corn and for the small-grain crop. This change consists in
the omission of both the cotton-seed meal and the muriate of potash.
In the case of the rye, the manure would much more than replace
these two ingredients and the residues from the clover and grass
would be expected to furnish an appreciable supply of nitrogen for
the corn which follows. Also in case of freshly cleared land neither
meal or potash salt is advised from the outset.

NOTES ON TABLE IX

L, The liming may be done sooner than directed in the table. In
fact, although especially beneficial to clover, liming is apt to increase
the yield of any of the crops to an appreciable extent. According to
our experimental evidence, two tons of ground limestone will be ample
for af least five years, and possibly for twice that length of time.

2. The acid phosphate and muriate of potash should always be
applied before planting the crop for which they are especially in-
tended, and give hbest results when applied in the row for crops
tlanted in rows. For broadcast-sown crops these materials may be
fipplied broadcast before the land is turned, or may either be drilled
i afterward or scattered broadeast and well harrowed into the soil.

_3. As a cover crop after corn, to prevent loss during the winter,
“h?'ce may be had of wheat, rye, crimson clover, and hairy vetch.
Crmllson clover is an ideal crop in some respects, but requires a rather
fertile soil in order to thrive. Even then, when sown in corn at the
last working, it is apt to ke killed before winter by dry, hot weather.
:;3: ‘:,V.Ol.;ld help to hold. the crimson clover from freezing out during
o 0‘: E;‘, and the mlxtt}re may be sown considerably later than
e, anfiover ajlone. Halry- vetch car'l be sown later ‘Fhan crims?n
i anyl time during Septembe;r is favorable, prf)v1.ded the soil-
through t}Slupp.y be go?d, If sown in early October it is apt to go

€ winter. Like crimson clover it may be sown with either

r}el.or Whejat, Rye can be sown later than wheat and makes the
“rliest spring growty,

Erow’f;}}:e\ciz‘,:}f ¢rop should be turned under at a rather early stage of
o cle ca‘se of rye and whfaat not later than WhG:n in boot; but
the fact, thy zvfl and vetch when in early bloom. Attention is call'ed to
and eyl o ::— ch malj:es on}y a small growth during the fall, winter,
tomes i g ¢ & a‘r.xd 18 a vigorous grower only after warm weather
R Pring; so t.hat to get the'a most good out of this crop for
Weeks than eithpeurposes 1t must remain on the land later by several
Would gt howz of the others,' or until about the middle of May. This
Y beang o b Ver, be a serious objection, as either cowpeas or
1 be planted tq advantage after this date.
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4. The manure is advised as a top-dressing on the
the special purpose of getting a good stand of clover and
a spring seeding. If the land is of such quality that the
not needed for this purpose it may well be applied for th
which offers a greater possible increase in grain than the

“In the absence of manure an extra amount of both the
and potash is advised. :

5. Bither red or alsike clover may be used, and a n
two is sometimes advisable. Alsike when sown in lat
early fall would be expected to produce an appreciabl p
hay crop of the next two years, but red clover is apt
after the first year. When spring-sown, one lasts a
as the other, provided the red clover disease, which does
alsike, is not serious. :

In the case of a failure of clover, in the sprlng fo
seeding “an application of 100 pounds per acre. of nitrz
may be made to advantage for the grass, and should be
early in March as the spring growth begins. ; ;

In case of a poor stand of both clover and grass
ning of the second year a seeding of 25 pounds per a
clover (Lespedeza) about the first of April is recomme

6. For the red-colored soils of limestone origin the
ers, ete., may be used, except that the potash can be
‘half.
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