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EXPERIMENTS WITH FERTILIZERS AND FIELD
CROPS ON IMPORTANT SCIL TYPES OF
MIDDLE TENNESSEE

INTRODUCTORY REMARKS

The prime purpose of the experiments in agronomy for the years
1909 and 1910 was, as in 1907 and 1908, to get information coﬁcerning
the most important soil types of Middle Tennessee. The value of
fertilizers, lime, and manure should be definitely known for each kind
of soil, but previous to 1907, when this work was started, practically
no reliable data from field trials had been gotten for this large and
important agricultural section.

The same difficulties of untoward season, lack of uniformity in
the fertility of plots, ete, mentioned in the previous report, were
encountered in the last two years. In particular, however, was the
work hampered in 1909 by the delay in getting the experiments
started, owing to the uncertainty of the State appropriation for the
purpose. However, many valuable data have been obtained. As in
the past, most of the results have been gotten with the ald of only
the common implements found on the farm and under the usual
methods of culture. There is little doubt that in many instances
improved implements and methods of culture would have resulted
in higher yields than those which were obtained. The problems
involved both in the rotation and cultivation of the important farm
crops are numerous and well worthy of the investigation which it
is hoped will be undertaken at an early date.

Special credit should be given for oversight of the operations to
Mr. J. I. Converse in the counties of Cumberland, Overton, and
Putnam; to Mr. W. N, Rudd in the counties of White, Warren, De-
Kalb, and Coffee; and to Mr. L. R. Neel in the counties of Giles,
Humphreys, Lincoln, Maury, Montgomery, and Rutherford.

For the sake of convenience in reference, the experiments con-
ducted on each of the three major agricultural areas have been kept
separale and are arranged in alphabetical order according to the

crops under test.

THE HIGHLAND RIM

The Highland Rim soils may be roughly divided into two large
groups, one consisting of those derived from the decomposition of
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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 ahd valuable than.the gray-
colored light silt loams of siliceous orlgln.‘, Other areas of limestone
origin consist of grayish or brownish loams which have red sub-
soils. 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 sub-
soil, which varies from light red to yellow and gray. The investi-
gation 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 Ieast valuable and
the most difficult to handle are the light gray, silty soils, which are
known as “crawfishy” and which are apt to be in need of drainage.

In regard to adaptability to different crops: The darlt red areas
are especially well sulted to wheat, corn, and various forage crops,
including clover and grass. The gray soils are excellent for tobacco,
peanuts, and various trucking crops; also for corn, wheat and other
general farm crops, although clover and grass are satisfactorily ob-
tained with some difficulty., It should be considered, however, that for
all the Highland Rim uplands, manure, fertilizers, and lime are
important aids to successful farming, as the data which follow ampiy
ghow.

ALFALFA
l. ON DARK RED SOIL

The dark red soil of the Rim is, as stated, well suited to general
farm crops. Under good management clover and grass are Erown
profitably, and within the last few years alfalfa has been made a
decided success in different places, bhut particularly in the vicinity of
Belvidere, Franklin County, where may be seen fields of 20 or
more acres, which have been cut from one to five years, This guccess
has been had chiefly on farms where live stock has played an im-
portant part in the improvement of the soil and where. excellent
methods of management have been followed for a number of years.
Occasionally, however, alfalfa has been made to thrive on comparas
tively poor land, such as that used in the co-operative trials, which
were undertaken both to demonstrate the methods successfully fol-
lowed at the Station farm by Director Morgan, and also to get ad-
ditlonal information as to the soil requirements. These demonstra-
tions at two places near McMinnville, were conducted on a typical
dark red soil of limestone origin, which had been impoverigshed by
long continued cropping without the aid of more than meager quanti-
ties of either manure or other fertilizer. The large size of the plots,
totaling 214 acres in one place and § in the other, were sufficient
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to attract general attention in the vicinity, especially as the crops
were of excellent appearance and made fair yields, under the circum-
stances. All the fertilizer materials, Including the ground limestone
and the manure, were applied broadcast in the summer of
1909, and were thoroughly worked into the soil, The land
had been previously plowed and was kept free from weeds
by repeated harrowing throughout the summer. This is especially
important as crab grass is a most serious enemy to alfalfa and is
the prime cause of many failures. In addition to cleaning the land
of weeds, the tillage maintains a good supply of moisture and pro-
motes the accumulation of nitrates, so that at seeding time, prefer-
ably late in August or early in Secptember, all the soil conditions will
be favorable to the rapid germination and growth of the alfalfa. Late
seeding, after the middle of September, may be successful because
of very favomble soil and weather conditions, but is always attended
with considerable risk, since small plants are easily frozen out during
the winter. In these instances the seed was sown a little late, Septem-
ber 13, 1909, but an excellent stand was obtained. A high rate of
seeding is important because the inroads made on the stand by disease,
weeds, etc., are often excessive, so that 24 or more pounds per acre
are recommended. The seed may be sown broadcast, and in order
to insure even distribution cross seeding is adv1sable

Both series, one on the farm of Mr. W, T. Blue, and the other
on Judge Marion Smith's place, McMinnville, are practically dupli-
eate experiments. Manure and lime were assumed to be necessary,
but the quantity of ground limestone to use‘l for best‘iresults was an
important question to be settled. In each serles, two plots, one
without manure, fertilizer, or lime, and thé other manured at the
rate of 12 tons of stable manure per acre, were left without inocula-
tion, but inoculated soil from an old alfalfa fleld was sown broadcast
over the balance of the plots and well harrowed in. The necessity of
inoculation was very forcibly shown by the failure without it to get
more than a sickly growth of alfalfa in similar trlals started in
1907, in various parts of Middle Tennessee.

The season was fairly favorable. The migmal plé.n included the
harrowing of the ground after each cutting and was' carried out in
part. This treatment, if the ground be not too dry, is an important
means of holding crab grass and other weeds in check otherwise
the life of the field -will be greatly shorteéned. A disk harrow, with
disks set straight, or a weighted spike-tooth harrow, may be used; and
the rough handling which the alfalfa will endure is ;surprising.

!

i |
i .

. |

1



30

. } e10d -z .
8% 6v°0 88°0 96°T peye[moou; { ou g ‘g joid se oEdcmuwﬂE M SV % as
- duolsaWI punold suo}
e 80 620 L1 poiEIoOuL 1§ 3ng ioisoumL punod our §| o0V % | g
. dU03SIWI] PUNOLS 5U0} I
007 157 08°0 £0'T Po1E[MROUL ! 9 10q 7 Joid v sties sur } eV I ¥
N . I1eydsoyu ¢ -
982 96°0 8570 ST'T payenoour w ou Inq ‘g joid sz otuws oy §| OV % ag
Quojsewy punols Suo) -
828 78T 9°0 21 parEmoour m mq 7 joid B owes syl || 90V % | wg
ysejod jo @yelLnwr ‘sqp 00T
[esul_auoq 'sqr gQ¢
£a'g __ 9e°T _ 290 | 00°1 PAIE[moOUT mqom%wmwomﬁswmﬂwm%%u_ Jos 210V 1 3
| QINUBW PIBa SUO) T
pejB[moOUI JON ‘o0c ednuBW pred suol g.| env % bt
ap" . pele[noony ‘9InueUWl pIeA Suo} gy oV % o1
0 20 poveinaous Son |- IR SIS, vy o
- 2 B e el ouoN| orov % o
SuUoI, sUoJ, Suog, SUoJ,
sSumino 3unino Junino
18101, q31mox | @E%wmm amwwh worBMOOUT om® 1od 039 IeZIIIST joid 101d

bu® payy | : Jo |ziy
a10e 1od Aey jJo PRI -

. Suspass aa)fv 103€
154y 2y ‘OI4T uz pauiplqo spjai—ayunaos w4 ‘Upravnipop yimg ae.tag,umﬁn\. £0 wunf uo ‘quamiriagya DfIvfir 34905 — -




31

] _ |
e ze . yselod X
60 geo | &99 “ peyemooul ‘ ou jng ‘gz joid Se oWrES °yJ, M MY * Qs
ar- . . ) QUOIS3aUI[] PUNolsd suol o
gLg 09°0 — %0 N._ pajenaour 13 Ea.v.a j01d SB wE..wM aqL a3y % B
. . . ° UQSIW PUNo Suol
TE 8870 | 0T g DajRNICu] . 9 NG Z 7010 S& PIES ouy IOV H ¥
B . . [N 91BYuSoY! -
(x4 970 T9°0 5 Ppajemaour . ouw inq ‘g 10id SB PWES AUL M vV % q8
. . . o 2UO0ISIUII] PUNOI3 SUO0] %
09'¢ 98'0 96°0 =4 PRYEMmOOUL $ Inq ‘g 101d sB awes aug BV e
m ysejod jo arelInul °*sqi 00T
£ . _ 22w aucq 'sql (0% ] i
F0°F 260 aT'1 5 POYB[MOOUT 9yeydsoyd pilow "sdi 009 IV % 4
=3 ﬁ Quolsoun!] punolld suol g
I sInuell PIgA Suol ZT
POYIBIMOOUL L0 2InuBUI pPIBA $U0Y Z1| 210V % PL
[ L1894 | SN Lrdp pare[noour aunuewl pIef sS40l ZT 210V Y o1
@@H‘N—Hﬂoonm Hoz ................... T erroesaa QHHOZ Q-Hnu.q wNH Q.H
DOYRIMOOUT | -errttreeseeeeenee ---++ ouoN| emdVv % o1
Suoy, SuoL, S0, SuoJ,
Surino | 3uryng Surna 101d
B304 pIUL w putdsy | 1SILE uorje[naour ?I0® Jod ‘019 ‘I9ZIfIlda4d Jo 2Z18 10[d
ame 1ad Aey JO PIBIX

Fuspaas 4ojfv ipak
3541 3yl ‘O] w2 PauIviqo SPlaii—GuUnor) uILIDY IUUIPOPT A0IU InIG I ‘A fO wWinf u0 Juomi4a§xd Dfjofip a400-35¢— {1 ATAV],



32
COMMENLS ON THE RESULTS

Allownﬁce must be made in the interpretation -of the results for
gome Juck of uniformity in soil fertility, not only in these but also
in all field trials, so that only the most certain and obvious con-
¢lusions will be drawn throughout the report,

Inoculation was plainly a necessity, as shown by the absence of
nodules on the alfalfa roots of both sets of uninoculated plots, as
well as by the pale color of the plants. On all others the plants

were of excellent color and the nodules were abundant. A com-
parigon of plots 1 ¢ and 3 b shows the great value of lime. Strictly

speaking, these plots can not be compared in this way because of the
muriate of potash applied to the latter but not to the former, but
the known abundance of potash in this type of soil, not to mention
the relatlve excess of this element in the 12 tons of manure, justifies
the comparison on the lime basis. In both sets the great value of
phosphates is shown by the low yields on plot 3 b, which received
nelther bone meal nor acid phosphate, The average reduction in
vield, when compared with plot 2, which received the phosphates, is
more than 1 ton of hay per acre. As to the best amount of lime-
stone, there is no evidence that more than 2 tons per acre is needed.
Bven if a smaller amount could have been used with equally good
results at the outset, 2 tons can not be looked upon as an excessive
quantity when it is to be the only application for a number of years.
The results do not indicate any immediate need of potash, but under
continued removal of hay a deficiency of this element may be mani-
feated. o
Owing to the large size of the plots, which were designed chiefly
for demonstration purposes, all the information desired could not be
gotten. In particular the question arises ag to the effect of the
fertilizers and lime without the aid of manure. All the answer that
can be given now is, that on similar soils where this has been tried
the alfalfa has been poor as compared with that where manure has
been used in addition. We may conclude, therefore, that the success-
ful culture of alfalta on this type of soil depends on the following
conditions: .

1. Thorough preparation of the soil, begun some months previous
to seeding.

2, The cleansing of the soil from weed seeds by frequent har-
rowing so that no weeds go to seed the summer previous to the seeding
of the alfalfa,

3. A dressing of lime, either 1 ton of burnt lime or “2 tons of
ground limestone per acre. '

4. Heavy phosphating, as in the experiments reported.

5. At least moderately heavy manuring, to be done early In the
season so that weed seeds may sprout and be gotten rid .of hefore
fall, : '
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6. Inocculation at the rate of 300 to 400 pounds per acre of soil
from an old alfalfa fleld.

7. Liberal seeding—24 to 30 pounds of tlie bhest seed per acre.

8. Thorough harrowing of the alfalfa after each cutting, but

when the ground is not too dry.
’ 2. ON GRAY SOIL

Alfalfa experiments were made on the Weaver Bros. farm near
McMinnville, on a typical gray soil, which had previously received
practically no manure or fertilizer and was considered to be decidedly
poor, although the mechanical condition and drainage were excellent.
All the plots save one were inoculated with soil from an old alfalfa
field, but the alfalfa on the wninoculated plot was of good color and
made excellent growth. This plot was located, however, at the end
of the range and on somewhat lower ground than the others, from
which it probably received surface water during heavy rains. No cou-
clusion can therefore be drawn with regard to the nzed of inoculation.
Because of volunteer oats on some of the plots, the yields from the
first cutting are. not altogether reliable, so that tlie second cutting
gives the more important data.

The results indicate a somewhat different soil condition from
that found in the red-land series. For example, manure and fertil-
izer without lime gave excellent crops, apparently equal to those
obitained on the red land where lime was applied in addition to the
other materjals. Without either manure or liine, the mineral fer-
tilizers gave either no cutting or a small one, but with lime (or
ashes) the yleld was decidedly increased, but did not equal that ob-
talned where manure was used, the good effect of the latter being
especially evident in the second cutting. A small experiment on
a similar soil on the farm of Mr. Hinckley in the same county indi-
cated that alfalfa might be grown to advantage. This crop can there-
fore be recommended for trial on gray-colored soil and the recom-
mendations for the red land are advised.

CORN

In corn culture numerous problems are presented to the Ten-
nessee farmer, There are quegtigns with regard to varieties, fertili-
zers, methods of cultivation, -the .offect of cowpeas when planted
with corn, and crop rotationg" " Thess questions require continued
trials for a number of years td give reliable answers, In Table IV,
V. VI, and VII are the data obtmined on Rim soils in the past two
seasons. When taken in connection with the results of the previous
tvyo years, and considered also in connection with other Station
trials, they become of appreciable value. The outcome of the series
to determine the effect of cowpeas when planted with corn is in
harmony with several trials made at the Station farm, where peas
planteq at the same time as the corn have materially reduced the
vield of the corn, but when planted at the last working caused no
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appreciable decrease in yield. The results of the fertilizer experi-
ments are in harmony with those of previous trials on these soils.
A moderately heavy application of a complete fertilizer, high in both
phosphoric acid and nitrogen, has thus far given the most profitable
returns. The formulas referred to in Table IV are as follows:

FORMULA 1
1200 1bs. high-grade acid phosphate
100 “ muriate of potash
480 ‘“ cotton-seed meal

This mixture analyzes approximately—
11 per cent available phosphoric acid

13 * nitrogen
3 ¢ ‘  potash
FORMULA 2
1200 1bs. high-grade acid phosphate
100 *° muriate of potash
720 ‘. cotton-seed meal

This mixture analyzes approximately—
10 per cent available phosphoric acid
2% “ “ nitrogen
3 “ “ potash

FORMULA 3

1200 1bs. high-grade acid phosphate
100 “ muriate of potash
1440 “ cotlon-seed meal
This mixture analyzes approximately—
8 per cent available phosphoric acid
3% “ * nitrogen
2% % ' potash

The experiments in corn culture started in 1910, on Mr. Rudd’s
farm will require several years before satisfactory conclusions can

be reached.
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COWPEA.WHEAT ROTATION EXPERIMENTS

Experiments in a rotation of cowpeas and wheat, both crops grown
each year, were started on various types of soil in 1907. The objects
were, to determine the relative values of different phosphates, to
test the value of cowpeas, both when turned under and when removed
as hay, on the production of wheat, and to find out the value of
lime under each of the various conditions presented. These experi-
ments have given valuable information in spite of the fact that they
were not continued as long as was desirable.

The series reported in Tables VIII, IX, and X, was conducted
on a typical gray soil of ,Warren Couty, with light red subsoil,
on the farm of the Weaver Bros. The alfalfa experiments reported in
Table III were made on an adjoining range. This soil is very poorly
supplied with both phosphoric acid and lime, but is not acid by the
usual laboratory test. The range for the cowpea-wheat experiments
was very carefully selected for uniformity of both fertility and drain-
age, and the appearance of the growing crops indieated that it was
well suited to the purpose. Neither manure nor fertilizer had been
previously used, so far as could be learned. Onehalf of all the plots
was limed at the outset of the experiments at the rate of 1 ton of
burnt lime to the acre.

The trials have been carried on for three years, with the pro-
duction of six crops, three each of cowpeas and wheat. The yields
of cowpea hay were not accurately gotten for every plot each year,
so that many of the data for this crop are only estimates based
on the comparative growth on the plots, some of whicli, as indicated
in the table, were always carefully harvested. The yields of wheat
were accurately gotten and furnish, therefore, the more reliable in-
formation.
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O0CMMENTS ON THE RESULTS

Tuble IX, which gives 2 summary of the crop producti'on for the
three years, and Table X, which offords a financial comparison, show
plainly that whether used with or without liming both acid phosphate
amd bone meal far surpassed the phospthte rock, with regard either
to yield of grain or to financial returns. For sither material the
increase in yield over the production on the phosphate roeck plots
would much more: than have paid for the phosphate. The com-
parisons are fair becduse there were two plots for each of the sources
of pliosphoric acid. The excellent financial returns from the steamed
bone meal, whether used with or without liming, are noticeable. On
plot 11 the heavy dressing of 600 pounds per acre of meal at the
beginning of the trials was followed with especially favorable re-
turns, Superior effects from a single heavy application of this
material, ag compared with annual light applications of either bone
meal or acid phosphate, have been obgserved by the writer several
thnes In cnges of very poor soils and are worthy of consideration.

The effect of liming was to increase the production of hoth cow-
peas and wheat, but, as compared with the gain on the unphosphated
plots, hoth of the bone meal plots and the phosphate rock plot (8),
where the cowpeas were turned under show a falling off in every case
of about 1% hushel per acre and on plot 7, where rock was applied
and the cowpeas were removed annually, liming made no inerease
in yield of wheat and a scarcely noticeable increase of hay. In
short, under liming acid phosphale was able to hold up the yields
better lhan the other materials, )

The slight increase in yield of wheat produced by turning under
the cowpea crop, as compared with tliose where it was removed for
hay, is noticeable. )

The geries reported in Table XI, was conducted for two years
on a typleal dark red soil of limestone origin. In this case, a worn
and greatly impoverished knoll was purposely selected. Both the ap-
pearance of the soil and of the growing crops indicated exceptional
uniformity in fertility throughout the range. On each of the four
plots the cowpeas were turned under each yYear In preparation for
the wheat, The results indicate that neither phosphate rock nor
a light application of bone meal wags profitable under the circum-
stances, whereas, acid phosphate practically doubled the yields and

proved to be the economical material to use in.the building up of
“ this soil. :
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A third series, which was conducted on a dark red soil of Ifme-
stone orgin on the farm of T. W. Carlock, Overton County, is
reported in Table XII. The turning under of the cowpea crop proved
unprofitable. Liming appreciably increased the yleld of wheat on 10
of the 12 plots, Nos. 11 dnd 12 at one end of the range showing a
glight falling off under liming, due, perhaps, to a natural difference
in the fertility of the two sides. Both acid phosphate and steamed
bone meal again appear to surpass the phosphate rock.



417

0 ; I - 57 P 53 © | usoig sead ozm BUON| 2l
_ ; ! ( selod JOo ajerInul 'sqr 09
§4°0 | L'1T ! 8870 0°gT Poaowey _. .%wE mn%n peweals ‘sqr 009 m 1at
. . ! . . sejod 10 91BLINUI "SI (G
28°0 el _, 8L°0 201 Iapun poun, ? [EoUE 2UOq powres’s ‘[ 909 boo
. selod 3O 9rBIINII "Sq 09 .
92.%0 ! 0'21 V 29°0 9’8 I9pun pauwIng, mw u w«.mnmhmonn PIOE .wm: 008 4
. ! seyod Jo @1BLNW °Sq[ (S
100 g | 280 'L sepun pourng |} TS0 3G SNEEONA ear ogg | | ¢
. i sejod J0 9lBUNW °‘Sq[ 0§
8670 6 __ 09°0 18 panowenr |} TIHOC I eaboud sor 006 § |~
6%°0 6L # ¥¢°0 Ly Jopun peuwlIng, |--°°° yselod Jo Iayeiinuwl 'sqi 0G 9
9.0 0'3T | 99°0 16 Jopun pewany, |*v°°cc¢* oyeydsoyd pIoe 'sqi 008 §
| seiod Jo °)BLIMII *Sqf 08
8970 10T | 8670 §'L pRaowdy w b m«.mmmmmonn proe "sqaf 00g m ¥
. . | 3 . { ysejod jo 9)BLINUL "SQT 0§ M &
£9°0 “ 0707 _w 5970 __ 9L J9puUN PAWINL |y oyeydsogd proe 'sql 00¢ 3
WNC _ m-w _ mN-O _ N.m @mpoawm .. eé s R EE LRI Qnoz N
NNQ ‘ WM ~ QH.Q % m.N h@mvmd, mv@ﬂkﬂ—-H. ............... “ssmneewne QEOZ 1
SUNT, | ‘ng | 0T, { ng
MBIIS ] urets) | MApIg 1 ULBID) doao & dmon 103 -
BOOUMOD o seedmo0
pIw , powIun | 30 : ww:mm,mlﬁod Iad I9Z[1118, 101d
8108 Iu 1BAUM JD DBLX |  woumrsodstr | R

10aym fo Jo49 g7 “4vad puodas—d&juno)) uojiae() ‘uos
-Juzary ‘qoopany 4 I fo wanf uo ‘ipaym pup spadaes fo uoyvioi p up S3pyqsoyqd 1uILMp Yixm STuIWLIIGET— TTX TILV],



4

[75)

IRISH POTATOES

Irigh potatoes may be grown not only as a prottable mouey crop
but algo as a means of increasing soil fertility. Table XIII gives
the fertilizer materials used and-the yields per acre, together with
the calculated profit from the fertilizers, in two trials on typical gray-
colored soils of Warren County. As in previous experiments the
results are favorable to heavy applications of holh manure and fer-
tilizer. In the series on the farm of Mr. Buchell the most profitable
dressing per acre was 12 tons of sheep manure, applied broadecast,
600 pounds of acid phosphate, applied in the row, and 320 pounds of
nitrate of soda, applied as a top-dressing along the row when the
plants were up. At Mr. Hambleton’s place, 12 tons of farmyard
manure and 600 pounds of acid phosphate per acre gave most profit.
Conclusions from the yield of a single plot are, of course, not safe, nor
can the results of a single season be looked upon as affording more
than an indication. The evidence furnished by the experimental re-
sults of the past four years, however, may be sumned up for this
type of soil as follows: ’

1. Heavy applications of 1000 or more pounds per acre of a
high-grade complete fertilizer have heen more profitable than light
applications of one-half the guantity.

2. Farmyard mannre, used at the rate of 12-15 tons per acre and
valued at $1.00 a ton, has proved highly profitable when used by
itself.

3. TFarmyard manure when reinforced with acid phosphate, ai the
rate of about 50 pounds of the lalter to a ton of the foriner, has
given more profitable results than were oblained from the manure
alone,

4. In several instances a heavy top-dressing of nitrate of soda
(320 pounds per acre) in addition to the acid phosphate has proved
a very profitable addition to the manure.

The value of the manuring given to the first crop of potatoes on
the outcome of the fall-crop, or “second-crop,” potatoes should not
be overlooked, especially since the uncertainty of the moisture supply
for the late crop has made it the genmeral practice to rely on ihe
manuring of the first crop. The results from Coifce County, reported
in Table XIII, show that the residual value of the manure, s cam-
pared with the fertilizer withont manure, may he considerable. In
this case $1.25 per bushel was allowed the second crop, or seed pota-
‘toes, as compared with 40 cents per bushel for the first crop.

The method successfully followed by Mr. Rndd in growing hoth
first and second-crop potatoes is recommended to the consideration of
those interested in the culture of this erop.
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METHOD OF GROWING IRISH POTATOES
RY
W. N. Rupp

“My soll is a common gray-colored silt loam of Warren County,
but has been somewhat improved by the use of manure and fertilizer.
To prepare such ground I have used 12 to 15 tons of stable manur~
per acre, spread broadcast in early spring and disked in 4 to &
inches deep, following with a spike-tooth harrow to pulverize the
soll further., The ground is then plowed 8 to 10 inches deep. The
previous disking and harrowing helps the plow to go deeper than it
would otherwise and also puts fine soil in the bottom of the furrow.
After plowing, the ground is harrowed and pulverized until in fine
cendition, and is then lald off in rows 28 to 30 inches wide with a
shovel plow provided with wings, which are drawn in so that they
do not add to the width of the furrow. The fertilizer, acid phos-
phate, is then applied in the row at the rate of 1200 pounds per
acre. With a little practice it may be scattered uniformly by means
of a bucket with holes punched in the bottom. After this application
a calf-tongue plow is rum in the bottom of the furrow, so that the
fertilizer is mixed with the soil, and does not come into contact
with the seed, which can now be dropped. For seed I prefer second-
crop White Triumph. The large tubers are cut into four pieces,
being cut from the seed to the stem end. One piece is dropped every
12 to 14 inches, and 9 ‘to 10 bushels are required per acre. ‘The
seed is covered with the same plow used in laying off the rows, but
the wings are spread to suit the width required. By driving the
horse directly on top of the ridge made in laying off, it is transposed
and the potatoes are nicely covered.

“As soon as the ground is dry enough after each rain the weeder
is run over the ridges, which are leveled to some extent but not
entirely. As soon as the plants break through the ground nitrate of
goda is applied along the rows at the rate of 200 to 300 pounds per
acre, but the leaves of the young plants must be dry to prevent their
being injured. A deep working is now given with any long-toothed
cultivator run* close to the plants. This is followed by the weeder
to leave the surface of the ground smooth. No other deep cultivation
is given, but the weeder is used until the plants are 6 inches high.
The weeds are kept down by the weeder and by a one-horse harrow,
and if necessary the hoe should be used in order that neither weeds
nor grass interfere with the crop.

“The second crop is a matter of much importance. For seed
purposes it is important that the potatoes of the first crop remain
in the ground some ten days after the vines are dead, so that they
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may he fully matured. Only fair-sized tubers are used for seed, which
are always cut, and should be planted as soon as possible afier
being dug. That they should be dried or seasoned is not at all
necessary. .

“An important condition to a successful secound crop is a plentiful
supply of moisture, and if the ground be dry the seed should Dhe
planted deeper than if it be wet. Also a thicker planting should
be made than for the first crop.

“The preparation and cultivation are abont the same as for the
first crop. Fertilizer may be used, but the manure applied for the
first crop should now be well incorporated with thie soil and he
effective on the second crop. If more manure be used it should be
applied to the surface after Dlanting in order to conserve the supply
of moisture.

“To make the soil loose, which is of special himportance in polato
culture, I would highly recommend cowpeas to be grown und turned
under, followed by rye as a winter cover.”

In 1910, record was made by Mr. Rudd of the cost of growiug
both the first and second-crop potataes by his method on a half acre
of land. The statement is as follows:

FIRST CROP
Cost of raising first crop, planted March §, 1010:

6 tons manure, @ $1 DEr 10N ...t g 600
Disking, plowing and replowing ........... .. ... i, 200
Harrowing and preparing ground .............. .. ... 100
415 bu, seed, @ $1.50 per DWW ..o 6 75
Labor, 5 hands 1% day, @ 76c per day ..........c.vvvenn.n. 137
600 Ibs. acid phosphate, @ 80¢ ......oeviri il 480
200 ths, nitrate of soda, @ 3$3.00 ... ... . i, 6 00
Cultlvating CroD ot i i e e e e 1 50
Digging and hauling to market ............. ... ... ity 10 00
Total cost fIrst Crop ....o.iiii it e 839 92
Proceeds of first crop:
126 bu. marketable potatoes, @ 35¢ .......v it $43 10
10 bu. unmarketable potatoes, @ 10c ........ ... i 100
Total from first crop ... i S44 75
Net profit first erop ... 4 83

Tirst crop dug Aungust 9, 1910
SECOND CROP
Cost of raising second erop on the same ground:; =

Plowing ground ......ooviiriin i e $ 1 00
Harrowing and prepaving ground ............coverirrennnnnn... i
3 hands planting 1 day, @ 75¢ €aCh ...vvuunnseennrnenn.., 225
Cultivating, 1 hand one day ........covvovieiviurnnnonnn. o, 75
600 Ibs. acid phosphate, @ 80C +..vverrvverercnnnennnns 4 80
100 Ibs. nitrate of soda ....... ... . 300
5 0. 8eed, @ 35C . oiutiti e . 175
Digging crop .......... e e e e e e e 37




Proceeds of second crop:

58 bushels potatoes, @ $1.26 ...... ... ... .. . $72 50

Net profit second €rop .......... i, 304 66

Net profit first ¢rop ....ovviviv il 4 83

Total profit on one-half acre ......... ... ... oLt $:)‘)—B
MILLET HAY

Millet, either by itself or in a mixture with cowpeas, is a comnion
hay crop in the Highland Rim countles. Rertilizer experiments, 1llke
those reported in Table XIV, have been carried oul at some half
dozen places during the past four years and have furnished valuable
evidence not only as to the most profitable mixture for this crop but
algso as to the special soil requirements. The great value of acid
phosphate used in conjunction with nitrate of soda is clearly evident.
In the two series reported potash appears of doubtful value, whereas
in previous trials it gave profitable returns and at least a light
application in connection with the other materials is advised.
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OATS

Tables XV and XVI give the results of a few fertilizer experi-
ments with oats. In the former table the residual effects of the fer-
tilizer applied to the previous crop (millet) are seen to be of impor-
tance.

Table XVI shows that nitrate of soda used alone may, as in the
experiments with millet, increase the yield, but that acid phosphate
or a mixture of acid phosphate and muriate of potash, along with
the nitrate, gives by far the most profitable returns on soils of this
character. ‘
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PEANUTS

Peanut growing is an important industry in some counties of
the Highland Rim and could be greatly extended. Gray-colored and
pasily tilled silt loams, botlh bottom and upland, are used. The low
lands give the largest yields, but the rather common practice of
raising peanuts on the same land year after year has greatly re-
duced their fertility. Undoubtedly a judicious crop rotation would do
much to improve this condition, and either manure or crops like
grass and clover will be needed to replenish the soil with vegetable
matter. At present fertilizers are little used and liming is seldom
practiced.

Table XVII gives the results of two series conducted in the
peanut section of Humphreys County. The experiments should he
continued for a number of seasons and might well include methods
of culture, crop rotations, and green manuring. Some interesting data
have been obtained, however. The two series agree with respect to
the direct effect of liming, whieh proved detrimental to the production
of nuts, but appreeciably 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.

In these trials acid phosphate was highly profitable, as it has
been in other minor experiments in various localities on Rim soils,
but the addition of either potash or a nitrogenous fertilizer was
apparently not needed. The peanut is a leguminous plant, which gets -
much of the needed nitrogen from the air, but on very poor soils,
such as Series B at Mr, Tubb’s place, a little cotton-seed meal or
nitrate of soda may possibly be used to advantage to give the plants
a quick start. )

Several tests have been made of the common varieties,
such as Virginia 'White, Dboth spreading and bunch types,
Spanish and two kinds of Reds. Spanish is far more pro-
ductive than any of the others and is strongly recommended for
forage-crop purposes and also for home use, the flavor being superior
to that of the other sorts. Iavorable 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 co-operative trials.
The selections of Virginia White are uniform and have outyielded the
common sorts. There seems, therefore, to be good reasons for the
belief that valuable results can be obtained in this direction.
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SOY BEANS

The soy bean as a farm crop has receutly heen receiving atten-
tion throughout Tennesgee. Although not equal in some respects to
the cowpea, in others it is superior and deserving of the careful con-
sideration of practical farmers. The early date at which some varieties
may be matured in the summer and the lateness of the season at
which they may be planted profitably for both hay and grain put them
in a clags by themselves. As examples, the Ito San variety when
planted early may be ready to harvest by the latter part of July,
and when planted at that date will mature before frost. This variety
thrives, however, only on a comparatively rich soil. For eontrast,
Mamoth Yellow may be selected. In practically all the trials made
at the Station, and elsewhere in the co-operative work, this variety
has far outylelded Whip cowpeas in hay production and has been
found to make exeeptionally good yields on the very poor soils of
the Rim, frequently twice the yield made'by the Whips, but it requires
nearly the whole sSeagon., The same feriilizers are recommended as
for cowpeas, or, acid phosphate with a small amount of muriate of
potash. In experiments made in West Tennessee, liming was especially
helpful to soy beans, just as it was to cowpeas. Table XVIII gives
some data obtained in variety and fertilizer trials on Rim soils.
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TOBACCO

Fertilizer experiments with tobacco were made on three different
farms in Montgomery County during the seasons of 1909 and 1910.
The season of 1909 proved rather unfavorable for the work, and, as
in 1908, the effects of fertilizers of any kind were not especially
marked. In 1907, the same mixtures as used later gave highly pro-
fitable returns. Also excellent results were obtained in 1910, on the
farm of C. E. F'rye, Montgomery County, and are reported in Tabhle

The experimental evidence obtained in the past four years on
various Montgomery County soils, does not warrant the use of lime
when applied directly and only for the tobacco crop. However, it
may be of indirect value by producing larger crops of clover and
grass, which enter into the usual rotation practiced by tobacco growers.

On account of the high returns per acre from tobacco rather
heavy manuring and fertilizing is recommended. The following
formula is suggested:

200 Ibs. acid phosphate

50 ' sulphate of potash

400 *“ cotton-seed meal
or 160 *“ nitrate or soda

On old lands a half dozen loads of manure per acre could be
used in addition to advantage.
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THE CENTRAL BASIN

The Central Basin uplands are derived from limestone and zre
naturally much better supplied with plant food than other limestone
soils ip the State, so that they are deservedly held in high repute.
In particular the supply of phosphate 1s apt to be excellent, although
areas are being discovered which are somewhut deficient in this
constituent, so that distinctions in this regard can be made between
soils of somewhat different origin, as indicated by differences in both
color and texture. The brown-colored loams are the Dest supplied
with phosphate and are decidedly rich in this important element
whenever derived wholly or in part from the decomposition of phos-
phate rock, which is often indicated by the pieces of phosphate which
can be picked out of the soil or the subgoil. There are at least {wo
types of Basin soils which have been found to be more or less in
need of phogphate and which by chemical analysis contain only the
moderate amounts of phosphoric acld found in limestone soils of
other parts of the State. They are the red-colored soils such as
are found in the vicinity of Murfreesboro, and certain grayish solls
with reddish yellow subsoils, such as may be found in parts of Bed-
ford County. The extent of these areas can not be kmown until a
detailed survey be made. Both the potash and the lime supplies
of all Bagin soils must be rated as at least fair, but undoubtedly liming
will prove profitable in certain cases, although in the majority of the
co-operative trials it has not proved to be needed.

1f the present productiveness of the Central Basin soils be com-
pared with that of the past a marked decrease in fertility is evident.
Rven under farming methods, which are generally rated as excellent,
production seems to be gradually but constantly decreasing and is
a matter of concern to business men as well as farmers. To what
shall this decrease be attributed? After careful investigation the
writer is convinced that the lessening fertility is due to losses of
soil nitrogen and of vegetable matter, owing in large part to erosion
during heavy rains and in part to excesslve grain growing, together
with failure to care for the farmyard manure and the like. This
poverty in nitrogen is shown especially in the wheat flelds, which,
although of fairly good appearance where clover was the preceding
crop, are often thin and poor. .

The crop rotations followed in this section, although well suited
to the rich soils of former years, are not the best nnder the present
ci~cumstances. Grain crops have played a too important part and
the legumes, the nitrogen gatherers, have not had the place which
they deserve. A common rotation has been, for example, corn, wheat,
clover and grass, wheat. If only the wheat he sold and the other crops,
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supplemented by a liberal quantity of cotton-seed meal, be fed on the
farni, the manure thus obtained will, if properly handled, do much
toward maintaining the soil fertility. Unfortunately these conditions
are seldom carried out. In the counties where cotton has been grown,
the conditions are worse than elsewhere, due to the clean culture and
to the removal or destruction of all the above-ground parts of the
cotton crop and also to the little regard given to crop rotation. The
following rotation is recommended in particular for the consideration
of those engaged in live stoclk farming: Corn, followed by a winter
cover crop, such as rye or crimson clover and rye, soy beans or cow-
peas, wheat, clover and grass (2 years). This is a five-year rotation,
which would be expected not only to give remunerative crops but also
to do much toward increasing the productiveness of any of tliese soils.

ALFALFA

Alfalfa experiments similar to those reported on Highland Rim
soils have been started on several ifarms in the Basin, but a satis-
factory report can not now be made in regard to them. DBoth farm-
yard manure and soil incculation can be recommended, however,
and also the same method of soil preparition, seeding, etc., as
advised for the Rim soils. The value of lime, plosphate, and potash
remain to be proved. Without doubt the successful culture of alfalfa
in the Basin is possible, and, for that matter, success has been
achieved on a number of farms.

CORN

A few variety trials of corn are reported in Table XX. Two of
the varieties in each set, Huffman and Webb's Improved Watson, are
of distinctly Tennessee origin. The others are standard varieties,
which have proved to be high yielders in Station trials, the results
of which are published in Bulletin No. 89.
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COWPEA-WHEAT ROTATION EXPERIMENTS

Bxperiments in a rotation of cowpeas and wheat similar to
those made on Highland Rim soils have been conducted for two or
more years at two places, one on the Brown Bros. farm at Spring
Hill, Maury County, and the other on the farm of T. L. Smithson,
in Giles County. At the former place the soil proved to be amply
gupplied with all forms of plant food, including lime, so that no
effect from any of the materials applied could be detected. On Mr.
Smithson’s farm the experiments were begun in 1907, lLut the land
had previously been cropped in cowpeas and wheat each year for
five years. The yields in Table XXI are from the third experimental
crop.
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The exhaustive cropping to which this land has been subjected for
the past eight years would be expected to deplete the soil supplies
of plant food, so that if any element were not present in relative
abundance the fact would be made evident under the conditions of
the test. The results do not give evidence of deficiency of either
potash or phosphoric acid, although there is a slightly higher yield
of wheat, on the average, from the phosphated than from the unphos-
phated plots. The limed half of the range has uniformly produced a
somewhat larger crop of both peas and wheat than the unlimed, so
that liming would apparently be profitable. The turning under of
the cowpea crop, as compared with its removal for hay, has increased
the yield of wheat by 2.6 bushels per acre, but this would not be
profitable as compared with the value of the crop for feeding purposes,
and, for that matter, would not pay for the seed at tle present high
price of cowpens. The yield of wheat on plot 1 would indicate that
the cowpeas even when removed were of value, but otlier plots
where only wheat was grown would be needed to establish this point.
At several other places, however, a similar result has been obtained
during the first few years, but at the Station farm the ultimate
outcome was that the yields of wheat on the plots where the cowpeas
were removed each year for hay were less than wlhere none were
grown. To feed the pea crop on the farm and return the manure to
the land would, with little doubt, be the logical thing to do.

IRISH POTATOES

The importance of Irish potatoes, both first and second crop, in
this part of the State, was not overlooked, but, oWing to the peculiar-
ities in the fertillty of the soils where the experiments were tried,
no conclusive results were obtalned.

MILLET

Two series of fertilizer experiments similar to those conducted
on IHighland Rim solls are reported im Table XXII. The effect of
" nltrate is very marked in the series on Mr. Hix’s farm in Bedford
County and there is also an apparent increase produced by the aeid
phosphate, but this result should be verified by further trials. Almost
no rain fell from the time of seeding, which was late, July 23, to
the time of harvest, in the series carried out on Mr. Miller's farm
in Rutherford County, hut the yields Indicate that the soil was in
much need, not only of nitrogen, but also of phosphate. As this
was a typical red soil the deficiency in phosphate is of special
Interest, and bears out the indications from other data that on land
of this character acid phosphate may be used profitably.
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OATS AND WHEAT

Four series of experiments, one for spring oats and three for
wheat, with nitrate of soda applied as a top-dressing early in the
spring, are reported in Table XXIII. In each series the nitrate
appreciably increased the yield. Judging both from these results
and from those obtained previously, an application of from 60 to 80
pounds of nitrate per acre may be used with profit for either of
these crops when grown on rather impoverished soil. In the last
series of the table, both phosphate and potash were tried, but without

effect,
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SOY BEANS

Soy beans are especially well suited to the Central Basin soils.
Undoubtedly there are a number of valuable varieties, which differ to
a marked extent In both habit of growth and length of season re-
quired to reach maturity. Table XXIV furnishes some interesting
data in regard to the effect of date of planting. both on the time re-
quired to reach maturity and the yield of grain, for six of the best
varieties tested by the Station. In numerous trials Mamoth Yellow
has proved its superiority for hay, but in the production of grain
on fertlle soils Haberlandt has frequently yielded as much as any
other or more, as was the case in this series. The earliness of this
variety is alse in lts favor. For further information in regurd to
the varieties, Bulletin No. 82 may be consulted.
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MISCELLANEQUS HAY CROPS

table XXV gives a suggestive series of results obtained from anp
early fall seeding of various crops, which were sown both individually
and in simple mixtures. In this trial, red clover decidedly surpassed
alsike; a mixture of red clover and tall oat grass outyielded either
when sown alone and made the highest total yield of all; Culberson
oats when sown alone were surpassed by a mixture of either red or
alslke clover and oats; wheat and vetch surpassed rye and veteh,
but in neither case was the vetch prominent. The effects of manur-
ing were also very marked, Numerous trials made at the Station
farm have been very favorable to an early fall seeding of tall oat
grasy, with which should be sown either red or alsike clover, depend-
ing on which succeeds best on the soil in question. Seeding may be
done the latter part of August or the first week in September, but
the soil should be well prepared and fairly fertile in order to insure
satisfactory results. Under such conditions the combination is highly
recommended.
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THE CUMBERLAND PLATEAU

The Cumberland Plateau is a large and practically undeveloped
agricultural section. Two important factors which have had much to
do with this condition are the poverty of the soil and lack of trans-
portation facilities, railroads in particular, There are, however,
many valuable considerations in favor of the Plateau, the most import-
ant being the ample rain-fall, so that crops seldom need suffer from
drought; the easily tilled soil, the prevailing type of which is a
fine sandy loam; the length of the growing season, which permits
a great varlety of crops to be grown; and the healthfulness of the
climate. Not all of this section is by any means without adequate
railroad facilities, and where such is the case the writer has great
faith in the profitable development of the farming lands, which
can now be bought cheap. The chief reason for this belief is that
the handicap in the way of poverty of soil may be readily overcome
by judicious methods of farming, which will include as necessities
both liming and phosphating. The experimental results gotten in
the last four years prove conclusively the great need of lime, phos-
phoric aeid, and nitrogen, but that the supply of potash is relatively
abundant, provided due care be taken to keep on the farm the
residues from the straw, stover, grass, etc., produced.

CANADIAN FIELD PEAS AND OATS

For the past few years Canadian field peas and Burt oats have
been successfully grown for hay at the Station farm. The peas add
materially to the feeding value of the hay, as do cowpeas in the
common mixture of cowpeas and millet. The Canadian peas are
closely related to the common garden peas and like them should be
sown as early in the spring as possible. Both the altitude of the
Plateau and the sandy nature of the soil are favorable to
Canadian peas, and the mixture with oats is recommended for trial.
A fair seeding per acre is 2 bushels of oats and 1 bushel of peas.
In the co-operative trials there has been some evidence that goil
inoculation is necessary in order to get the best results. 300
pounds of a garden soil, where garden peas show nodules on the
roots, is sufficient fer an acre, and may be either drilled in or
sown broadcast and harrowed into the soil. In 1908, Mr. Converse
made an experimental seeding of this mixture on the farm of Mr.
J. 8. Johns mnear Creston and noticed that the peas grew well in
spots, where on examination nodules were found on the roots, but
e]sewhere none were discovered. In 1910, he obtained the following
results on the same farm:

) : Hay per acre

Without inoculation ............................... 1024 ihs.

With inocwlation ..............ooo i 1772 ¢

One-fourth-acre plots were used and each was fertilized with 150
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pounds per acre of acid phosphate. The seeding was done Muarch
12, and the crop was harvested the last of June.

CLOVER AND TALL OAT GRAS3S

Clover and grass have been little sown on the Plateau, but under
proper conditions there seems to be no reason why they sghould nol
be grown profitably. Table XXVI gives some results abtained in
a comparison of red and alsike clovers and tall oat grass. The value
of both fertilizers and lime is evident for all three crops.
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COWPEA-WHEAT ROTATION EXPERIMENTS

Ixperiments in a rotation of cowpeas and wheat similar to those
previously reported were started in 1908, on the farm of J. O. Noland,
Pomona Road, Cumberland County. The yields of both crops have
been very low for each of the two years; in fact, too low to permit
the recommendation of this system of cropping. The yields of wheat
for the past two years are given in Table XXVII. The unfavorable
season of the 1810 ecrop probably had much to do with
the very poor yields of that year. Liming produced a notice-
able increase in Dboth seasons. The effect of the different
phosphates, although appreciable the first year, especially where lime
was applied, seems of little consequence the second year. It may he
noted that the applications of both phosphate rock and bone meal
were not repeated the second year, and that the acid phosphate was
applied in 2/3 the quantity, or at the rate of 200 pounds per acre,
in 1909. The applications of muriate of potash were repeated the
second year. The continuation of these trials for a few years would
be expected to give definite and valuable conclusions with regard to
the comparative values of the different phosphates for this soil.
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IRISH POTATOES

Irish potatoes are in many respects adapted to the Plateau con-
ditions and may be made a remunerative crop, which will at the same
time indirectly increase the soil fertility throngh the heavy appli-
cations of manure and fertilizer which may he profitably used. Table
XXVIII gives a report of six sertes of fertilizer experiments carried
out in Cumberland Jounty during the season of 1810. Tn all these
trials fertilizers were used with profit and in a uumber of
instances a heavy application, totaling 1000 pouunds or more per acre,
was more profitable than a less amount. Ag in former trials, little
need of potash is in evidence, but acid phosphate is of fundamental
importance. In the series on Mr. McCart's place the latter material
was used with apparent profit as a reinforcement to manure. The
data of these series do not furnish conclusive evidence in regard to
the comparative worth of nitrate of soda and cotton-seed meal as
carriers of nitrogen, but the profits are slightly in favor of the former
material, which is at present a somewhat cheaper source of nitrogen
than the latter. Owing to the increasing demand for cotton-seed
meal for feeding purposes, the price is apt to go higher rather than
lower, so that potato growers would do well to learn lhow to use
nitrate to most advantage. This substance is very readily soluble
in water, but is leached from the soil less readily than might be
supposed. In fact, as trials made on both these and Highland Rim
soils show, the nitrate gives excellent results even when mixed with
the acid phosphate and muriate of potash and applied in the row before
the seed are dropped. This method would of course give the greatest
opportunity for the nitrate to be lost during leaching rains. If
two applications be made in the usual manner, one just as the plants
are appearing above ground and the other ahout ten days later, the
second dressing may be of little or no value on wmccount of dry
weather immediately following. The evidence at present avallable
indicates that the best plan is to apply all the nitrate at one time,
but as a surface dressing as soon as the plants break through the
ground. ‘

As in the Highland Rim sevies, farmyard manure was used with
very profitable returns. The scarcity of this material stands in the
way of its geheral use, so that a light dressing reinforced by acid
phosphate, or by both acid phosphate and nitrate of soda, is advised.

©
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VARIETIES OF' POTATOIY

A series of wvariety trials are reported in Table XXIX. The
Green Mountain is taken as the standard, or check, variety., The value
of locally grown as compared with Northern-grown seed and, in the
case of the Triumph variety, of second-crop seed, such as are growiu
in other parts of the State, is a matter of considerable importance,
and it is hoped there will be ample data on this subject in the course

of a few years. At present locally grown rather than Northern-
grown seed are advised.
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RESIDUAL EFFECT OF FERTILIZERS

When applied in large quanties, as in the experiments with
potatoes described above, the residual effect of fertilizers may be
of considerable importance, especially as phosphoric acid and potash
even in water-soluble forms, are not lost to any appreciable extent
by leaching. In Table XXX are some results which show plainly
the effect of previous fertilizers on the production of oat hay. As
this soil was a light sandy loam and naturally very poor in phos-
phoric acid the increases were probably due for the most part to
the acid phosphate contained in the mixtures applied for the corn.

ROTATION OF CROPS

The judicious rotation of crops is recognized as an important
means of increasing the productiveness of the soil. In pa_.rticula.r
leguminous crops exert a favorable effect on the crop which follows.
Cowpeas, soy Dbeans, and vetches are not, however, equal to the
clovers, but, as the results reported in Table XXXI show, they are by
no means to be ignored.
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“NATURAL MEADOWS"

In addition to the uplands, attention has heen directed to the
fertilizer requirements and plant adaptability of the relatively small
areas known as “natural meadows.” These areas have nat been
looked upon as especially valuable because little aside from grass
was found to grow satisfactorily -upon them, although the dark-
colored and humusfilled soil indicated great fertility. According to
the chemical analyses made at the Station, these soils are very rich
in nitrogen, but very poor in all the mineral elements of plant food.
The field trials, which have been conducted for two seasons and are
reported in Table XXXII, have demonstrated the great need of lime.
Acid phosphate proved valuable in the production of both corn and
millet and to a less extent for both sorghum and grass. There appears
also to be a deficiency of potash which is shown in the production
of varlous hay crops, but further trials will be necessary in order
thoroughly to understand this soil.
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