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UNITED STATES DEFARTMENT OF AGRICULTURE
WASHINGTON, D. C.

ROTATION AND TILLAGE EXPERIMENTS
AT THE LAWTON OKLA.) FIELD
STATION, 1917-1930

By W. M. Osporxy

Associate Agronomist, Division of Dry Land Agricullure, Bureau of Plant I'ndustry
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INTRODUCTION

In 1915 the Division of Dry Land Agriculture ~f the United States
Department of Agriculture established and began operating the
United States Dry Land Field Station near Lawton, in southwestern
Oklahoma, close ta the eastern limit of the southern Great Plains.
The altitude of the station is approximately 1,150 {eet, and the annual
precipitation there is nearly 31 inches.

The station at Lawton is representative of & large area in south-
western Qklahoma and northern Texas, No other extensive area in
the Great Plains is directly comparable or similar to that in which the
Lawton station is located. The average precipitation is heavy
enough to warrant the general classification of the section as sub-
humid rather than semiarid, but it is not so dependable as in ather
sections where the average is lower. The rainfall is often torrenttal,
and its monthly distribution is varizble. The summers are frequently
long and hot, and more or less protracted periods of drought are
common. Conditions highly favorable to the growth of tender vege-
tation may suddenly change to conditions that are coramon to arid
regions where plant growth is continually dwarfed and stunted.

Soils differ widely in structure and composition in this section,
where erosion is great enough to be a problem or most {arms.

Destructive insects frequently take a heavy toll of one or more
crops and reduce the farm revenues to a small margia of profit and
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often cau.~ .0ss. The chief insect enemies are the ehinch bug (Blissus
leucopterus), the boll weevil (Anthonomus grandis), and several species
of worms.

This part of the State ic drained by a great many intermittent
streams flowing in a southerly direction. These streams are small,
but occasionally overflow, with considerable damage to adjacent farm
lands. They are usually bordered with some timber, which is used
chiefly for fuel. Some pecans grow and are harvested in these belts
of timber. Adjacent to the creeks and rivers there is much valuable
farm land with a produciive soil that responds readily and deperndably
to good husbandry.

The section is comparatively new, much of southwestern Oklahoma
having been opened to the home seeker in 1901. It has undergone a
rapid and permanent development in the transition from well-grassed
plains, that supported large herds of grazing beef cattle, to the plow
and the small home farm. Crop practices and farm opecations have
been graduelly adapted to meet climatic demands and other hazards.
Wherever the human effort in this scheme of development has been
directed aggressively, persistently, carefully, and intelligently, farm
life has been attendod with a moderate degree of success.

CROPS GROWN IN THE RECION

A lorge variety of crops is grown, each crop occupying a place in
farm practice determinedp by its adaptability to individual farm needs
and plans and to the equipment and facilities for handling it.

Alfalfa is grown quite successfully on bottom land, but to a very
limited extent and with little success on the upland. The same is
true of sweetclover, which, however, does not replace alfalfa or assume
equal importance on the bottom or subirrigated lands.

Attempts to grow corn on the upland were continued for many
years, but results were so universally unprofitable that corn is seldom
planted now on such land, its production being confined to sandy
hottom-land fields, where moisture conditions are more favorable.
Tven under the most favorable conditions the quality of corn is only
fair, and the yields fluctuate widely.

Winter barley, although grown occasionally for many years, was
not important in crop production-until 1919. Thereafter the acreage
increased with marked rapidity, and now the crop is recognized as
iniportant. ‘Winterkilling has been the limiting factor in the produc-
tion of this crop three times in the 12 years from 1919 to 1930. Its
value as a [all, winter, and spring pasture crop is almost as high as
the feed or cash value of the grain produced.

Oats are a dependable feed crop which finds a place in the manage-
ment and operation of nearly every farm. The new varieties, Fulghum
and Kanota, introduced in recent years, are rapidly supplanting the
Texns Red variety that previously was grown universally.

Kafir, feterita, and sorgo are grown primarily as feed crops and are
relied upon extensively because of their ability to withstand adverse
conditions. This does not apply strictly to feterita, which is grown
in o small way either for late feed or as a late catch crop.

The acreage of broomeorn varies from year to year according to the
market, which is subject to wide fluctuations. This crop is produced
most profitably on the sandy soils.




ROTATION AND TILLAGE EXPERIMENTS AT LAWTON 3

Wheat and cotton are grown extensively and are the principal cash
crops. Cotton oceupies approximately one-third of the cultivated
farm acreage. Probably no other crop is so well suited to the hot,
droughty periods 2s cotton. It has an important place, even on
f.rms_that have sound systems of diversification. Hard and soft
varieties of winter wheat are grown in about equal proportion. In
recent, vears there hos been a decided tendency to increase the acre-
age of kard wheat. The dividing line between the hard and soft
wheat belts of the State extends from north to south through the
vicinity of Lawton. The recent development of power farming
adepted to wheat, onts, and barley has increased the acreage of these
small-grain crops. Tt 1s likely, however, that the increased acreage
will be confined largely to wheat, which is & cash crop, rather than
to oats and barley, which are grown primarily as feed crops.

Cowpeas are grown commonly on both tight s0il and sandy soil.
The crop is dependable, but returns largest yields when grown on
sandy soil. The difficulty of harvesting cowpeas satisfactorily and
of curing the hay restricts the acreage to a point where such varieties
as mey best be used for human consumption are generally grown.

DESCRIPTION OF THE STATION

Tne ex%eriment station consists of 160 acres of Eenﬂy rolling
vpland. Three distinet drainage courses pass through the farm in
a southerly direction, making much of it unsuitable for experimental
purposes. In general, the laad slopes gently to the east, but the
breaks in topography give sorne of the fields a slope in three directions.

The soil is a reddish-brown clay loam having a high clay content
with & medium supply of organic matter and of fairly good natural
fertility. It is classified! as Tishomingo and is representative® of an
isolated area in the red prairies. The surface soil varies in depth
from 6 to 12 inches and is underlain by a compact subsoi! of reddish-
brown to red clay that resists the penetration of water and plant
roots. The surface soil is easily compacted, which favors the rapid
run-off of storm water, and its shallowness restricts and limits the
water-storage capacity. The natural water-holding eapacity of the
soll is fairly high, but its lack of depth makes crops largely dependent
upon a well-distributed rainfall during the growing season.

Fragmental rocks from 1 to 12 inches in diameter permeate the
subsoil without any regular formation and frequently outerop at the
surface. They are derived from several kinds of crysialline rocks,
mainly of a granitic nature. Small waterworn gravel and rounded
caleareous concretions are usually present in both the surface and
the subsoil. This oceurrence of roek marks the termination of the
low, mountsinous foothill region lying about 14 miles to the north
and the northwest.

The native vegetation is representative of the section. Bluestem
bunch grass (Andropogon scoparius) constitutes the chief plant cover.
Herbaceous plants and other short grasses are well interspersed.
When not overstocked, these grasses support a very satisfactory
fmohunt of grazing, and when not grazed they may be profitably cut
for hay.

I}; leNxzrr, H. H. THE 80IL3 AND ACKICULTURE OF THE SOUTBERY STATES. 3 p., {lus,, New Yark,
1821,
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CLIMATIC CONDITIONS

Records of precipitation have been kept at Lawton and its vieinity
for the 60 years from 1871 to 1930, except 1883 and 1884. The
58-year average annual precipitation is 30.85 inches. There is an
extremely wide fluctuation in the annual precipitation, the lowest
on record being about 15 inches and the highest about 59 inches.

During the 14 years from 1917 to 1930, when the experimental
work on the station as reported in this bulletin was done, the annual
precipitation at the station ranged from 17.28 to 43.65 inches and
averaged 29.58 inches. The monthly, seasonal, and annual precipi-
tation during this period and the 58-year menthly averages for
Lawton and vicinity are given in Table 1.

TaBLE 1.—Monthly, seasonal, and annual precipitation <t the Lawion field station,
19171930, compared with the averages for Lawton and vicinily for 58 years
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The annual precipitation, however, has but little value as an
index to the possibilities of crop production. The seasonal distribu-
tion of the precipitation, temperatures, humidity, wind velocity, and
evaporation are the important climatic factors in this connection. In
1918 the annual precipitation was about normal, but crops were the
poorest in the history of the station. In 1924 the precipitation was
only 21.49 inches and crops were at the peak of production.

Evaporation was measured by daily readings of the change in the
water level of a tank 24 inches deep and 6 feet in diameter sunk in
the ground to a depth of 20 inches and kept filled to about the level
of the ground. At most stations the evaporation is measured for the
six months from April to September, but at Lawton the seasou is so
long that the measurements were continued through November.
The monthly evaporation during the months in which it was meas-
ured from 1917 to 1930, inclusive, is given in Table 2. For compari-
gon with data from other stations, the totals for the six months from
April to September are given, as well as the totals for the eight
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months frory April to November. The average seasonal evaporation
for the six months was 43.482 inches and for the eight months 50.605
inches. Ewvaporation is highest during July and August, when the
humidity is low, temperatures are high, and the reinfall is usually
scanft.

TasLE 2.—Average monihly evaporation el the Lawton field station from April lo
November, inclusive, for ihe 14 years 1817-1930, with iolals for &-month and

E-month periods
iDatn in inches)
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‘Wind velocity was measured by = Robinson 4-cup anemometer ex-
posed at a height of 2 feet above the ground. The average monthly
wind velocity for the 14 years from 1917 to 1930 is given in Table 3.
The average wind velocity is comparatively low, except in March and
April, when an average velocity of 7 or 8 miles an hour may be
expected.

TasLe 3—Average monthly wind velocity (in miles isr houry measured af 2 feet from
H

the ground af the Lawton field station for the 14 years 1817-1930
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The mean monthly meximum and minimum temperatures for the
14-year period from 1817 to 1930 are given in Table 4.
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TarLE 4.—Mean monikly mazrimum end minimum lemperatures (°F.) of the
Lawlon field elaiton for the 14 years 1317-1830
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The long-time average frost-free period of 214 days provides a long
growing season which permits the production of & wide variety of cash
and feed crops. Killing frosts in the spring are a source of danger
chiefly to fruit and truck crops. Late-maturing cotton is the only
crop likely to suffer frost damage in the autumn. The latest killing
frost in the spring on record from 1893 to 1930 occurred May 1, 1803,
and the earliest killing {rost in autumn was on September 26, 1912,
Table 5 gives the frost data for the 14-year period from 1917 to 1930.
The everage frost-free season during this period was 219 days.

Tasue 5.—Daies of the last Lilling frost in spring and the firsl in autumn and the
number of frosi-free days at the Lawlon field station for the 14 years 18171930

Length Length
Lnst First | of rost- Last First | of {rost-
frost in | frost in free frost in | frost in free
spring | autumn | seasen spring | autumn | scasoco
{days) (days)

Apr, : , 3 223
Apr. . 3 . £ 204
Mar, 3 - - . . i
ADL. . F . . 219
Arpr, F - . L. 228
MEnar. 1t R
_| spr.

MMar,

ROTATION AND TILLAGE EXPERIMENTS

Crop rotation and tillage experiments are conducted on 0.1-acre
plots. The crops grown are winter wheat, oats, winter barley,
spring barley, tye, cotton, peanuts, cowpeas, alfalfa, sweetclover,
corn, kafir, sorgo, feterita, and broomecorn. The rotations are from
two to six years in length, but the greater part of the work is with
2-yesr and 3-year rotations., IExperiments in continuous cropping
and methods of tillage include cotton, broomeorn, corn, sorgo, kafir,
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feterita, and winter wheat. These experiments sre carried cn in two
separate fields, known as field A and field B.

All the experiments in which there are grain sorghums, forage
sorghums, and corn ere in field A, and all in which there are small-
grain crops, except oats, are in field B. This arrangement was made
necessary because of the severe damage to the row crops from the
chinch bug. When feed and forage crops are grown adjacent to
wheat or barley, the chinch bug has proved to be the largest single
menace or hazard to experimental production and was responsible
for low yields and failures when climatic conditions were favorable
to average or better yields. The damage by the insect is responsible
for breaks in the continuity of many experiments, made because it
became necessary to revise rotations and place them in new loca-
tions. These adjustments were resorted to only after several years
of atiempting to combat the damage and to protect the continuity
of the work begun in 1918.

It is readily recognized that the risk and danger involved in protect-
ing and producing a crop yield from & small area, such as an experi-
mental plot that is directiy exposed to a heavy migration and con-
centration of chinch bugs, is much greater than on the average larm
field, where a small loss may be sustained while measures designed
to reduce the infestation are being eséablished. The chinch bugs
have well-known and decided crop preferences, and their behavior
during the sesson as various erops mature may be pretty definitely
anticipated. It has become a well-established practice to separate
small grain crops as widely as possible from row crops of grain
sorghums, forage sorghums, and corn., In the organization and es-
tablishment of crepping systems and rotations the hazard of destrue-
five crop insects becomes a factor equal in importance o that of soil
and climate, .

During the years in whieh experiments in crep production have
been conducted at Lawton, conditions that iufluence crop yields
have presented extreme variations.

A combination of crop rotations and tillage methods with differcnt
crops provides a number of comparisons between spring plowing
ancr fall plowing, listing, and disking.

Fall plowing 1s done as soon as practicable after the orop is re-
moved. However, the nature of the crop previously grown may
extend this operation over a rather long period. After corn such
plowing may be done in October, but after cotton the same opera-
tion is not generally possible until Decernber and often later, when it
might well be termed winter plowing,

The preparation of land for small grain after wheat, oats, and
barley has ccnsiderable latifude in time. These crops are usually
harvested in the latter part of May and in early June, but seeding
of wheat and winter barley may be done as early as September 1
and as late as December 1, although the practicability of late seeding
is questionable. Qats, on the other hand, are generally seeded early
in February; sometimes sooner, if the weather permits.

RESULTS WITH CORN

Although the impracticability of growing corn on the tight upland
soils of southwestern Oldahoma is definitely recognized, a limited
amount of experimental work on methods of tillage and crop se-
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quence has been done. The results are presented in Table 8. In
the continuous record of corn production for the 14-year period
1917 to 1930, three entire failures of grain were recorded and four
years of low yields, when the quality of the grain produced was
scarcely mearketable. The wide fluctustions in annual yields from
totel failures In 1917, 1918, and 1925, to an average yield of 36.7
hushels to the aere in 1919, emphasize the uncertainty of production.
The 14-year aversge yvield under each method is so low that the
slight advantage of one over the other has but little significance.
The quality of the grain, with but few exceptions, was very inferior.

A slight increase In the production of both grain and stover when
corn is grown continuously resulted from subsoiling, but this method
is too expensive to justify the exfra labor involved. Barnyard
manure applied as a top-dressing on spring-plowed land gave a
greater increase in the yield of stover than in the yield of gram.

Corn on spring-plowed oat land proluced the lowest average yield
for the 14-yeuar period. This method of production is invelved in &
6-year rotation originally arranged as follows: Qats, corn, wheas,
and three years of alfalfa. Beginning with the crop year of 1922,
whesat was replaced by cotton. This rotation is so located in field A
that the cora has always been subject to heavy damage from chineh
bugs that migrate from near-by areas of native grass.

The 14-year averages from 1817 to 1930, inclusive, are somewhat
lower than those of the six years from 1917 to 1922, but the relative
performances of the different methods of tillage and crop sequence
are practically the same for the two periods.

With respect to the results presented for only the six years from
1917 tc 1922, it should be explained that where corn follows mile the
milo was the second crop in a single year, being plented on wheat
stubble as soon as possible alter harvest. .Cowpeas and rye used as
grecnc-lmanm'e crops for corn were sown after winter wheat was har-
vested.

Milo grown in this manner produced but two yields of grain in the
six years—2.9 and 11.7 bushels to the acre in 1917 and 1920, respec-
tively. Corn and milo wers so frequently damaged by chinch bugs
that the results do not warrant detailed analysis and study. There
is some possibility of growing a second crop in o single year when
moisture conditions are unusually {avorable, but the extent to which
this practice may be followed is governed by rainfall and the presence
of destructive crop insects, and its advisability depends upon the
demand for feed and the subsequent efiect on the crep to be grown the
following year.

Regardless of the quantity of water stored in the soil, temperature,
humidity, wind movement, and insects constitute hazards during the
period of growth and development of the corn crop that ususlly
elininate most of the advantages that might have been obtained from
& well designed and executed method of tillage. Nevertheless, as a
sound farm principle and intelligent practice, tillage designed to
eliminate weed growth should accompany the attempted production
of corn,




TABRLE 6.—Acre yields of corn grown by different methods at the Lawton field station, 1917-1930
GRAIN (bushels)

Average
Previous crop and treatment 1917 1018 1921 1922 1923 1917~
1930

Corn:
14.8

—
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- Fall plowed
Fall plowed, subsoiled.
Listed
oaLSS: i 1 1
pring plower
Fallowed
Sorgo:
- Fall plowed
Wheat and milo:
Spring plowed . 98,5
Wheat:
Spring plowad.. .. 30. 25,4
Spring plowed, manur . 38.8
Wheat, cowpens:
Green manured_-.._..___.._._____ —— 5 2.6
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Corn:
Spring plowed 7 7 3 1,630 | 1,900 1,400
Spring plowed ress 5 4, 85 1,600 B 2,900
Fall plowed. A 1,900 1, 450
Fall plowed, 501 g, 75 1, 2,200 1,650
Listed 2 52 1,875 1,350

Oats:
Spring plowed , 8 1,950 5 2,150

Fallowed T 7 S 2,550 7 2,100

Sorgo:
Fall plowed g 1, 950

‘Wheat and milo:
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1 8-year average.
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RESULTS WITH KAFIR

The results of the crop-rotation and cultivation work with Lafir
from 1917 to 1930, inclusive, are shown in Tables 7 and 8 and in
Figure 1. During the 14 years complete failures of grain from this
crop wers recorded twice—in 1918 and in 1930. Entire failures of
both grain and stover oceurred on individual plots in several other
seasons. These failures were the results of chinch-bug damage rather
than of cultural practices. The wide fluctuation of annual yields
and the comparatively small difference in average yields between
Lkafir and corn would indicate that the production of kafir was almost
a3 uncertain as that of corn. However, the crop occupies an important
place in the production of feed for individual farm use and is defi-
nitely recognized as being more dependable and more productive
than corn, especially in the drier years. It is generally necessary to
plant corn as sarly in the spring as possible, usually the latter part
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SRl PLONED: OO LR = emmm e im e
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Freure 1l.—Avernge vields of kafic grown by different methods st the Lawton field station, I07-1530

of Mareh or early April. Kafir, however, may be planted from the
first part of April to the middle of June, the time depending entirely
on climatic and seil conditions. Although the yields may freqnently
be low, the quality of the grain is almost slways superior to that of
corn. ‘The yield of kafir stover, which finds a wide use as roughage
for livestock, has exceeded the 7ield of corn stover in comparable
tests (Table 12) hy an average of 1,288 pounds to the acre.

fall plowing for kafir increased the vield less than 3 bushels to
the acre over spring plowing, irrespective of the preceding crop. In
continuous cropping, subsoiling had no infiuence on the sverage yield
of grain and increased the yield of stover only 116 pounds. The milo
that preceded kafir in the rotations made but little plant growth,
being destroyed early in the season by chinch bugs. In the attempt
to pwduce mile during the seven years from 1917 to 1923, yields
were obtained ouly three times. TFeterita was substituted for milo
beginning with the crop of 1924, and became the previous crop instead
of mile beginning with 1925, "Land previously cropped to cowpeas
which were harvested as hay during the 12 years from 1919 to 1930
averaged 2.2 bushels more when {all plowed than it did when spring
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plowed. Kafir did not yield as heavily on either fall plowing or
spring plowing following cowpeas as 1t did following kafir.-

afir on spring-plowed cotton land yielded an average of 2.6
bushels to the scre less than on land continuousiy spring plowed and
cropped to kafir for the 14-year pericd. The former method proved
to be one of the poorest tested.

Kafir, continuously cropped on land that was fall plowed and
manured, yielded 4.3 bushels of grain to the mcre less than kofir
grown by the same method without menure. When manure was
applied as a top-dressing on spring-plowed land continuously eropped,
the yield of grain was reduced 2 bushels to the acre and the yield of
stover Incressed sbout 1,200 pounds to the sere as compared with
the yield under similar treatment without manure. Fall-plowed oat
stubble to which manure was applied gave good yields of both grain
and stover, but thers was no corresponding treatment without manure,

The reduction in grain yields from the use of manure may be due
to several factors. It heas been observed that the plants were stimu-
lated to a more rapid succulent growth by the manure. This de-
pleted the soil moisture rapidly end frequently caused the crop to
suffer from drought esrly in the season. The grain was advanced in
maturity over surrounding crops, and became subject to bird damage
that was difficult to control, especially on small areas,

- Manure on continuous ecro ping was applied annually st the rate
of approximately 3 tons to the acre. On the fall-plowed oat land,
where the kafir was grown in a 4-year rotation, the manure was ap-
plied at the rate of 10 tons to the ncre.

As a method of seed-bed preparation for kafir, listing produced
lower yields than either spring plowing or fall plowing during the 14
years that it was tested.

In the continuous-cropping series of kafir plots, A is spring plowed,
B is fall plowed, and F and (3 are spring listed. From 1917 to 1920,
inclusive, plot F was lister planted without any previous freatment,
and plot G was disked in the spring and lister planted st seeding
time. Beginning with 1921, both plots were disked in the spring,
plot F was shallow listed, and plot G was deep listed at planting time.
The 14-year average acre y‘iel£, of these plots from 1917 to 1930 were
A, 19.3 bushels; B, 22.3 bushels; F, 14.1 bushels; and (3, 14.8 bushels.
The average of plots F and G listed is 6.3 bushels less than the aver-
age of plots A and B plowed. The 1l-year (1920-1930) average acre

eld of kafir continuously cropped on listed land is 0.5 of & bushel

ess than on listed cotton land. Where menure was applied to kafir
continuously cropped on listed land, the 14-year average acre yield
was 18.7 bushels, which was 3.8 bushels more than on land with the
same treatment without manure, (Table 7.)

The application of manure to kafir on Hsted land has resulted in =
slight increase in gruin yields and s decrease in stover yields in com-
parison with similar applications on either spring-plowed or fall-
plowed land. .

The problem of securing ood, uniform stends on listed land is
importent. Germination n,ng subsequent growth for a few weeks are
slower on listed land than on plowed land that hes been surface
planted. The probability of stands being reduced by heavy rains
when listing is practiced is also greater, and frequently replanting is
necessary,




TABLE T.—Acre yiclds of kafir grown by different methods at the Lawton field stalion, 1917-1930
GRAIN (bushels)

¢l

Treatment and previous crop

Fall plowed:
Kaflr.

Average

Fall plowed, manured:
Kafir
Oats_..

Average.

Fall plowed, subsoiled:
Ka

Spring plowed
Kafir

Ntomg

BRS
S| omesm

12
b

Average

Spring plowed, top-dresse«i:
Kafir

=~
a

Listed:
Kafir
Cotton

Average
Listed, manured:
Kafir,
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Fallowed

Average
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STOVER (pounds)

Fall plowed:

Kafir, 4,255 ) 3,780 | 1,696 | 2,335 2,720 3,650
Cowpeas 3,490 | 3,500} 3,440 | 1,430 3,250 3,950
Milo? 4,945 ] 3,440} 4,270} 1,855 3, 550 4,335

Average. 4 4,970 & 4,230 | 3,573 ¢ 3,135} 1,873 3,173 3,998

5,310 4,040 [ 4,000 2,150 3, 540 5,280
5,420 5,040 | 5 030 1, 600 , 3,350 4,290

5,365 4,540 | 4,560 2,025 3,445 4,785

Fall plowed, subsoiled:
Kafir

5,020 3,430 1,870 7 4,070

*

Spring plowed:
Kafir

4,810 2,480 1,845 | 4,405 2,310 | 3,615
2,965 3,037 2,267 | 5,003 1,603 | 30837

2,830 1,440 | 4,060 1,400 | 6100
N 381 2,003 813| 1,550 | 4,520 1,140 | 3895

3,888 3,038 1,776 | 4,520 1,636 | 4,362

Spring plowed, top-dressed:
Kafir 4,870 4 5, 600 2,460 | 5,160 3,780 | 7,320

Listed: .
Kafir 3,436 3,349 | 2,606 2,413 1 3,796 1,958 | 2,936
Cotton 3,445 2,400 | 2,150 { 2,000 | 4,770 2,920 i 4,100

Average 3,436 3 3,397 | 2,503 | 1,451 2,207 | 4,283 2,439 | 3,518

Listed, manured:
Kafir.

4, 520 700 4,000 | 3,8101 1,000 | 2,540 4,200 , 65 3,070 | 3,340
Fallowed 5,310 | 3,100 4,440 | 3,607 | 1,110 1,940 | 4,615 255 ° 2,425 4,075

‘

1 12-year average. 2 Milo replaced by feterita beginning with 1925, 311-year average,
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TasLE 8.—Acre yields of kafir continuously cropped on different methods of listing at the Lawton field station, 19171930
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ROTATION AND TILLAGE EXPERIMENTS AT LAWTON 15

Summer fallow did not show any advantage in the production of
kafir during the 14 years that it was tested.

The average yields of kafir under different methods of tillage and
crop sequence during the 14 years from 1917 to 1930 are shown
graphically in Figure 1. _

Table 8 are shown the results with kafir grown under eight dif-
ferent methods of listing for the 14 years from 1917 to 1930. The
methods employed on the eight plots were as follows:

Plot A.—Fsll disk, winter list, level in spring, lister plant in same [urrows.

Plot B.—Fall list, level in winter, lister plant in same furrows.

Plot C.—Fall list, level in spring, lister plant in same furrows.

Plot D.-—Fall list, harrow in the spring, plant by eplitting the ridges.

Plot B.—Fall list, plant by splitting the ridges.

Plot F.—Early spring list, cultivate to keep clean until planting time, plant in
the same furrows.

Piot G.—Early spring list, plant by splitting the ridges.

Plot H.—Fall disk, manure, winter list, level in the spring, lister plant in the
same furrows. :

The spread in the 14-year averages, excepting plot H, is not wide,
averaging only 3.2 bushels fo the acre between plot D and plots E
and G. The highest average acre vield obtained for the 14-year
period was 18.7 bushels on plot I where manure was applied. Plot
D produced the lowest average yield, 12.9 bushels to the acre.

hinch bugs have always been a2 damaging facior in this experi-
ment, and if it were possible to eliminate that factor completely the
results might well be subject to an entirely different interpretation,
This statement applies as well to any experiment that includes kafir
in a rotation or any other system of eropping.

RESTLTS WITH SORGO

Sorgo has been grown in rows continuously for a period of 14 years
on g series of plots under different methods of tillage. Sumae, which is
& dependable variety, has been used throughout the test.” Chinch
bugs frequently inflict serious damage, and after a few years’ experi-
ence it seemed expedient to plant the crop as early in the spring as
practicable. By doing so it is often possible to get the growing crop
into a well-advanced, vigorous condition before a heavy mlestation of
chinch bugs. Planting 1s usually done from about April 15 to early in
May. 1en the growing plants are approximately 6 inches in height
they are uniformly thinned by hand to 6 inches apart in the row.




TABLE 9.—dcre yields of sorgo grown by different methods at the Lawton field station, 1917~1930
QRAIN (bushels)
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Aver-
age

Previous
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1020 1921 1922
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Treatment

13.2
22.7
14.8
16.7

13.5
16.1

14.8
18.2

Spring plowed o ieenninenens wowa
Spring plowed, top-dressed..

Fall plowed .

Fall plowed, suhsoiled
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Spring plowed. _.._.. R — 1,150 10, 140 10 7,340 2,740 1 6,880 1,500
Spring plowed, top-dressed.. 1 1, 050 4 15,820 11, 860 10,130 7,640:| 8,540 i 4, 300
Fall plowed. cene ..l - 900 10, 080 10 B 7,050 4,830 | 6,190 1, 450
Full plowed, subsoiled. . _...cc.cvaan.|..cdd 730 10, 990 0 [ 5, 000 7,320 L 3,130 | 5,740 2, 250

1, 550 7, 900 5, 540 5, 260 3,330 9,240 2, 450
8,580 | 1,050 9,510 5, 680 5, 170 2,700 1 7,710 2,750

Averuge of listing . 7,205 1,300 | 7, 8, 705 §, 610 5,210 3,015 8,475 2,600
Fallowed. ........o0oiiiimmn . o 8,610 5,200 9,020 10 7,040 | . 3,580 4,880 | 9,180 2,900

! Failure.due to chinch bugs. ? Beginning with 1021 the land was disked ap! jisted deep. ? Beginning with 1921 the land was disked and listed shallow
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ROTATION AND TILLAGE EXPERIMENTS AT LAWTON 17

The results of the experiment are given in Table 9. There is
Iittle difference in the yields on spring plowing and on fall plowing,
but where spring plowing was tcp-dressed with manure the average
grain yield was 8.7 bushels to the acre more than the average of spring
plowing and fall plowing without manure. The yield of stover was
likewise increased 3,125 pounds to the acre.

Subsoiling did not show any appreciable effect.

The treatment of the two listed plots, F and G, was the same as has
been described for similarly designated plots of kafir. From 1917
to 1920, inclusive, the yearly yields of grain were less on plot F than
on plot G, except in 1918, when failures were recorded on both plots.
The yearly production of stover was likewise less on plot F with one
exception. For the 10-year period 1921 to 1930 the average yield
of grain on plot G was only 1.3 bushels to the acre more than on plot

. The average yiclds of stover on these two plots for the same pe-
riod differ by only 335 pounds to the acre in favor of plot G. The
14-year average of both methods of listing differs but hittle from the
average of spring plowing and fall plowing. The largest average
vield of stover for the 14 years, produced on plot G, was 677 pounds
to the acre more than the lowest average yield, produced on spring
plowing. On summer-fallowed land the yield of grain was 4.5 bushels
and of stover 1,891 pounds to the acre less than on continuously
cropped land that was spring plowed and top-dressed with manure,

Sorgo has proved to be a dependable crop, and may be relied upen
to produce satisfactory yields of forage as roughage for livestock.

RESULTS WITH FETERITA

Feterita is a catch crop that may be sown early in the spring for
early feed, or may be sown late in the season as soil-moisture condi-
tions warrant and the feed requirements demand. The crop is more
susceptible to injury by chinch bugs than either kafir or sorgo, and
its chances of normal growth and development are uncertain. The
introduction of Spur feterita in recent years has been of considerable
benefit because it is more resistant to chinch-bug damage than is
common feterite. v

As shown in Table 10, the results of three methods of production for
14 years are available. The difference in average yields hetween
spring plowing and fall plowing continously cropped to feterita
amounted to 2.2 bushels to the acre in favor of fall Mowing,
Summer-fallowed land proved of no advantage to the production of
the crop.

Beginning with 1924, feterita was substituted for milo in a number
of rotations, and from then on data from six additional methods
are available. Tn these rotations fall plowing was 2.9 bushels to the
acre more productive than spring plowing. There was but little
difference in the yields following kafir, cotton, or cowpeas on the
spring plowing. On fall plowing, where feterita followed kafir and
cowpeas, the difference in yields wes also negligible, but in both in-
stances the yields exceed those on spring plowing under the same
crop sequence, A still further increase in yield followed when cow-
;uaas;l were plowed under for green manure instead of being harvested
or hay,

129789°—32——3




TABLE 10.—Acre yields of feter'i(a grown by different methods at the Lawton field station, 1917-1930
GRAIN (bushels)
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Treatment and previous crop nver- €
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RESULTS WITH MI.O

Milo was grown from 1917 to 1922, inclusive. During this 7-year
period grain was produced by sll methods in three years only, 1917,
1919, and 1920. As shown m Table 11, creditable yields rvere pro-
duced in only two of these years. Total failures were recorded in
three of the remaining years of the period and on il but one plot
in & fourth year. Of all the grain sorghums, milo is the most sus-
ceptible to the chinch bug. In southwestern Oklshomsa this insect
is the chief inhibiting factor in the production of the crop. This
fact is widely recognized, and the acreage devoted to milo is negli-
gible. West and northwest of Lawton, especially near the Oklahoma-
Texas line, the acreage and production become considerable.

Tasre 11.—Acre yields (in bushels) of milo grown by different methods af the
Lawton field station, 19171928

Previous crop angd treatment 1917 | 1948 | 1949 1920 | 1821 1822 § 1923

:°3
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i

Milo:
Spring plowed
Sprlog plowad, fop-dreased
Fall piowed
Fall plowed, subsoied
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RESULTS WITH CORN. KAFIR, SORGO, AND FETERITA UNDER CONTINUQUS CROPPING

The discussion thus far has involved only such crops as are grown
primarily for local consumption, snd all rotations and ewltural
methods used have been included. The results with corn, kafir,
sorgo, and feterita, grown for a 14-year period under a system of
continuous cropping by different methods of tillage, are summarized
in Table 12 and Figure 2. Although there is but little difference
between the grain yields of corn and kafir, the quality of the corn was
almost slways inferior to that of kafir, and the shelling percentage of
the corn usually was low. The likelihood of producing ot least some
grain is also greater with kafir than with corn. Sorgo ranks third in
comparison vith corn and kafir in the quantity of grain produced
and first of ail four crops in the production ofy forage, which con-
stitutes its chief value. In total crop yield sorgo averaged 2,209
pounds per acre more than kafir, 3,407 pounds more than corn, and
2,953 pounds more than feterita grown under comparable methods.
Feterita averaged higher in grain production than sorgo and higher in
total crop than corn for the three comparable methods of production.

TaeLe 12.—Average acre yuelds {in pounds) af corn, kafir, sorgo, and felerita on
Jaltow and continuously cropped by different methods of sced-bed preparation at the
Lawton field station, 1917-1980

{

Grain Tatnl erop

Tillage -
Kafiy Foterlts Kafir | Scrgo |Feteritn

Spring plowad . [ k
Sprin% plowed, top-dressod_ . L 5, OU7
Fall plowed d & % k o8| 4,52

Fall plowed, subsofleti. . ' 300 3 3,852 4,853
d . £60 3,818
5,323

4. 517
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The total crop produced was somewhat higher on fall plowing than
on spring plowing for sl crops. Listing proved to bLe the poorest
method of seed-bed preparation for corn and kafir, but it was slightly
befter for sorgo than either spring plowing or fall plowing. The
gein, however, was foo small to be of much significance.

Subsoiling as compared with fall plowing showed a small gain for
corn in both grain and total quantity of crop. The difference in
yields between the two methods for kafir was megligible. Although
subsoiling for sorgo showed an increase of 665 pounds of total crop
and 107 pounds of grain to the ncre over fall plowing, the difference
was not great enough to compensate for the extra tillage.

SFRNE FLOWED:
CORN === rmwmmmmmmmmeme e

P
FETERSTAR
FECHE FLOWEL, TOPLRES S5

T e ey

G KW A (R O AW MY A AW gor
FEUN (PONRS)  FOTHL CROF (POONAS)
FIGURE 2.—A verage ylelds of corn, kafir, sorgo, and leterita un fallow and continuocusly cropped

by different methods of seed-hed preparation st the Lawton fedd station for the 14 years
1¢17-1930

Sorgo on land plowed in the spring yielded 532 pounds of grain and
3,732 pounds of total crop to the acre more when top-dressed with
manure than when it wes not. Top-dressing was also of distinct
advantage as compared with each of the other methods shown. Corn
showed a smeller gain from the use of manure, and kafir showed a
definite loss in grain yields but an increase in the total crop.

Fallow was not of sufficient advantf:f,e with any crop to warrant

the practice. Water can not be stored in satisfactory quantities in
the soil on which these crops were grown. Insect injury or severe
climatic conditions or a combination of both during the growing
season may quickly overcome the benefit derived from available
moisture stored in the soil,
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RESULTS WITH BROOMCORN

During the 14 years from 1917 to 1930, in which tillage experiments
have been carried on with broomcorn, three entire failures have been
recorded. Drought was the factor responsihle for a complete failure
in 1918, but the complete failures in 1925 and in 1927 and the partial
failures in 1921, 1922, and 1930, were due principally to chinch-bug
injury,

]Brgomcorn is strictly o casl. crop, but the stover remaining in the
field after the brush is removed is often pastured for a short time.
Table 13 shows the results of continuous cropping to broomeorn with
different cultural methods from 1917 to 1939, inclusive. Chinch-bug
Injury has been so prevalent throughout the entire period of this
experiment that a quantitative study of the results presented Is
scarcely justified. The yields of two plots located almost side by
side have ranged from 0 to 770 pounds of brush to the acre, with the
difference due to the entire destruction of the crop on one plot by
chinch bugs. In 1919, 1024, 1926, and 1928, when climatiec condi-
tions were favorable to production and chinch-bug infestation and
injury were less severe, the fluctuation in yields resulting from differ-
ent tillage methods was rather small. Broomecorn is ETOWR over n
considerable ares in the western part of Oklahoma, bué the acreage
is chicfly confined to sandy soil, where the crop is grown with more
certainty than on heavy soils.

TaBLe 13.—Acre yiclds (in pounds) of broomcorn grown by different methods of
tillage al the Lawion field station, 1917- 1930

P"";irgﬁfge‘g"““d 1017 lie1sf 1010 | 1020 § 19m1 1924 |1925] 1025

Broomeorn:
Spring plowed 440 o
Spring plowed, top-

dressed 400 650 70
Full plowed._ . _._____| 580 | 450
Foll plowed, sub-

330 90 | 700

Listed, no  other
preparntion ! 290 GO0 | 450 0
Disken, listed ¢ 250 501 650
Avernge 285 460 1 325

Fallewed 280 G50 1 10} 700 183

! Beginning with 1021 the land was disked and listed doep.
1 Beginning with 1521 the land was disked and Jisterl shallow,

RESULTS WITH COTTON

Cotton occupied an important place in the rotation and tillage
experiments at the Lawton station during the 14 years from 1917 to
1930. It is well adapted to an elastic system of crop rotations that
may necessarily be changed by the individual farmer to meet the
fluctuating conditions of climate and other crop hazards. Greater
dependence 1s placed upon it than upon any other crop as a source of
income in southwestern Oklahoma. The crop endures the hot, dry
summers well, and in the vicinity of Lawton it has only once suflered
severely from insect damage.




TABLE 14.— Acre yields (in pounds) of colton lint and seed cotton grown by different methods at the Lawton field station, 1917-1930
LINT ;

(44

‘ Average
Treatment and previous crop 1920 | 1921 1017- | 1020~
1930

Spring plowed:
Cotton
Corn.__
Peanuts_
Cowpeas. _
Wheat

Disked:
Cowpeas.

Fall plowed:
Cotton..
Milo 2
g’hent

owpeas
Corn
Qsats.
Sweetclover,
Sorgo (drilled)

Average._.

Fall plowed, top-dressed:
‘Wheat

Fall plowed, subsoiled:

Cotton___

Fall é)]owed, spring listed:

otton..

Listed:
Cotton.-.

Green manured:
Cowpeas -

Fallowed-.

Fallowed, manured... .

Fallowed, top-dressed. .____.__ e liecii ks
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SEED COTTON

Spring plowed:
Cotton

Corn_.
Peanuts
Cowpens_
‘Wheat

Average.

Spngg ploweéd, top-dressed:

Disked: o
Cowpeas...

Fall plowed:
otton

Milo 2,

w heat.

Sweetclover. _
- Sorgo (drilled)

Average.

Fall\x‘)lowed, top—dressed

Fall plowed subsoiled:

Fall é&lcmed spring listed:
tton. - T 1,280
Listed:

915
Green manured: '

Cowpeas 805 1, 305
Fallowed - ¢80 1, 305
Fallowsd, manured.._ - - 000 1, 450
Fa]lowed top-dressed. -._-..... e m—————iesmin ke 20 690 4 1,360

!t Not all continuous for entire period. 5 10-year average.
7 8-year average. 6 9-year average.
3 Milo replaced by feterita beginning 1924, 7 7-year uverage.
4 13-year average.
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In 1924 gmsshopfmers raveged the cotton serfously and in meny
instances disastrously, and vigorous and persistent protective meas.
ures were necessary to save the crop. The cotton-leaf worm, the
bollworm, and the webworm frequently are present during parts of
the growing sesson and are sometimes responsible for more or less
local damage.

The 14 years' results with cotton at the Lawton station are pre-
sented in Table 14 and Figure 3.

Only one entire failure was recorded in the 14 years, and that was
in 1918, when all the other crops grown at the statio.- failed or were
Very poor.

Where cotton followed cotton the time of plowing had a negligible
influence on the 14-year average of lint. The differences between
the annual yields of lint were alweys small, except in 1926, when
spring plowing produced 79 pounds of lint to the acre more than fall
plowing, and in 1927, when fall plowing produced 66 pounds of lint
to the acre more than spring plowing.

The yields of cotton following corn, drilled sorgo, milo, and fet-
erita were relatively high, but this ma: be partly due to the favorable
location. of the rotations containing t{ese Crops.

SEENE FLOED: COT TN emmmmem ;
L. P OREL COT TN -mmmmmmmmmm

ALL PLOMELD MRS *h
ERLL T OWELD : SENEZT
EALL PLONEL ¢ OO = m e
FHLL FLOWED, SUBSOULEL  COTTEN —
BRLL PLOWED, LISTED: COTTON ==~
W Y A —
EALLONED

, N T O N T T A 2 W P 0 R 0 A
FHLC ETLNLD B (IR, U7 (PENBS) SEED COTTON (FOUNDS.)
2 (P-YERE ARUERLAEE
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Cotton appears to do particularly well after cowpeas. On fall
plowing it averaged, for the 14 years, 40 pounds more lint to the scre
following cowpeas than following cotton. Fall plowing whesatland
as a method of preparation for cotton proved to be satisfactory during
the 13 years that it was tried. Subsoiling did not show a marked
advantage. If the cost of production were taken into account, this
method would not be gt all feasible.

Lister planting without previous cultivation gave the poorest
results of any method tried. The average yield of 167 pounds of
lint to the acre was 50 pounds less than the yield from continuous
cropping on spring-plowed land and 60 pounds fess than that of cotion
following cotton ou fall plowing. As compared with the average
of all fa%l plowing, listing showed =2 loss of 82 pounds of lint to the
acre. If the average yield of cotton after milo is eliminated from
the average of all fall plowing, listing still shows a loss of 71 pounds
of lint to the acre. When the land wes plowed in the fall and lister
planted in the spring there was a gain of 66 pounds of lint to the
acre over lister planting without other preparation. The yields by
this method were slightly better than those from surface planting on
either fall or spring plowing,
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Fallow has been of no benefit whatever to cotton, even in years
when the production under all other methods was low, In many
imstances yields from continuous cropping or following other crops
equaled or exceeded the yields obteined on fallow.

Beginning with 1920 and 1923, a greater number of crop arrange-
ments and systems of crop sequence than in previous years were
available for study, as shown in Table 14.

In several instances these show considerable differences in the
yields of cotton due to the time of plowing, the average results being
in favor of plowing in the fall. Cotion grown on cowpea land under
five methods of tillage from 1923 to 1930, inclusive, produced the
following yields of lint in pounds to the acre: Disked, 258; spring
plowed, 255; spring plowed and top-dressed, 263; fall plowed, 303;
and green manured, 265. When corn was the previous crop during
the eight years 1923 to 1930, inclusive, there was a difference of 47

ounds of lint to the acre in favor of fall plowing. On fall-plowed
and previously cropped to wheat or oats the greater vield was ob-
teined following oats. Orn fall-plowed sweetclover land, from 1922
to 1930, inclusive, cotton produced a yield about average as compared
with the yield under other methods. The sweetclover, however,
frequently failed to make a good stand in the spring or died during
the droughty periods in the summer. Weeds and crabgrass usually
supplant sweetclover under such conditions, and the succecding
crop of cobton requires considerable extra tillage. A high average
yield was produced on- spring-plowed peanut land, but little impor-
tance should be attached to this method, ss the tight upland is not
adapted to the production of peanuts. Furthermore, peanuts were
destroyed by rabbits in 1925, 1926, 1927, and 1930. In 1928 the seed
failed to germinate, and & late planting of cowpeas was substituted,
as was also done in 1930, In 1922 the peanut crop was 1 failure.

A top-dressing of manure applied to spring-plowed cowpea land
increased the yield of lint 17 pounds to the acre. Using cowpeas as s
green-manure crop for cotton did not prove worth while. The average
acre yield of lint for 11 years on manured fallow was 36 pounds higher
then on ordinary fallow and 54 pounds higher than on fallow top-
dressed with manure.

RESULTS WITH WHEAT

Wheat has been grown under o wide range of methods during the
14 years from 19817 to 1830. A satisiactory combination and arrange.
ment of wheat with other crops has been difficult. This was due to
the disastrous results caused by heavy migration of chinch bugs,
usuelly present in the wheat, to adjoining row crops. In order to
alleviate this condition as much as possibTe, it became necessary to
revise many of the rotations and to change others to new locations.
This action necessarily broke the continuity of many of the experi-
ments, terminated others, and made possible the addition of new
experiments, Table 15 shows that wheat yields are subject to wide
fluctuntions from year to year regardless of the methods employed
in production. In 1918 the yields ranged from 0 to 8.2 bushels per
acre and in 1922 from 0 to 6.5 bushels, with no single method out-
standing in avoiding inconsequential yields. On the other hand, in
1924 the lowest acre yield recorded was 32.8 bushels and the highest,
46 bushels.




T4BLE 15— Acre yields (in bushels) of wheat grown by different methods at ihe Lawlon field slation, 1917-1930
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The average scre yield from all methods was 3.2 bushels in 1018
and 3%.5 buas%lels in 1924, With such wide variations in yvields, itis
essential that results should cover a long period to be of definite value.
The epparent advantage or disadvantage of one method of production
as compared with another is of Jittle Importance if the results cover
only # few years, because even wide differences shown in a short period
may be eliminsted or reversed in e longer period.

The difference in average yields, for 13 years, of wheat following
wheat on late plowing, early plowing, subsoiling, listing, aud manured
listing was only 1.3 bushels to the acre. Early plowing, listing, and
subsoiling were done from July 11 to August 13, usu v sbout the
middle of July. Early plowing was done to a depth of 7 to & inches.
Late plowing was done to s depth of 4 inches from September 19 to
October 15, but usually the latter part of September. Manure
applied to wheat on listed land produced a rapid and incressed growth
of straw, but had little effect on the average yield of grain. The
average ?eld of wheat on fallow and top-dressed fallow from 1917 to
1930, 1mclusive, was only 3.9 and 5.6 bushels to the acre, respectively,
more than the average of wheat after wheat on the several methods
of fall plowing and subsoiling.

During the years 1917 to 1922, inclusive, early plowing, subsoiling,
manuring, ancf listing had a distinct advantage over late plowing in

only one year, 1917.  The average acre yield of wheat after wheaf on
all methods for the six years was 13 bushels, and on disked corn
ground for the same period only 14.1 bushels. There was practically
no difference in the average acre yields obtained from fallow and top-
dressed fallow, and the average of both methods was only 1.5 bushels

more than from disked comn ground snd 2.6 bushels more than from
wheat after wheat.

In the period from 1919 to 1924 the experiments included 10
additional methods of wheat production. Excluding yields from
fallow methods, the greatest difference in the average yields during
the geriod 1920-1930 was 3.5 bushels to the acre. The lowest aversge
yield for this period was on listed manured wheatland and the highest
was on cowpeas turned under for green manure. The incresses
obtained on fallow were not enough to make this method practicable,
Neither did green manuring prove feasible. When cowpess are
harvested for hay and the land is disked in preparation for wheat,
satisfactory yields usuelly are obtained with & minimum of labor.,
Although the average yield of wheat drilled on cotton is slightly less
than that on disked cowpea land, the method is practicable and
adapted to systems of crop diversification.

Methods g:signed to insure maximum safety in production or those
In which cost of production is high did not give satisfactory results.
The variations between methods of production in a single yesr or in
a period of years are unimportant as compared with the wide fluctua-
tions to which all methods of production are subject. The results
presented indicate that wheat production should be adjusted to suit
the mdividual farm and its equipment. Although a satisfactory
average yield over a long periog of years may be expected, the large
annual Hluctuations demand that the production be planned on a
thoroughly economical basis that will carry the grower through the
yeers of low yields.
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RESULTS WITH QATS

In southwestern Oklahomsa oats have always been considered
important as a dependable source of early feed for work stock.

In Table 16 the snnual and average yields of oats on fall-plowed
cotton land and on alfalfa sod may be compared directly for the 14
years from 1917 to 1930. Oats on alfalfa sod are grown in a 6-year
rotation that contains three years of alfalfa, one plot being broken in
the late summer for the succeeding erop of cats. Oasts on fall-plowed
cotton are grown in a 4-year rotation of cowpeas, cotton, oats, and
kefir. All crops in this rotation are grown on fall or winter plowing
with manure digked into oat land in the winterfor kafir.

TasLe 16.—Acre yields (in bushels) of oals, winter barley, and spring barley grown
by different methods at the Lawlon field station, 1017-1930
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Qats grown on fall-plowed cotton land outyielded those grown on
alfalfa sod during the 14 years that the two methods were under trial.
The 14-vesar average yield from 1917 to 1930, inclusive, showed a gain
of 4.3 bushels to the acre in favor of fall-plowed cotton land. In
the 11-year period 1920-1930 and the S-year peried 1923-1930 the
gains were 5.9 and 6.3 bushels to the acre, respectively. In a comperi-
son of four methods of production that became available from 1920
to 1930, inclusive, oats on fall-plowed cotton land outyielded all
other methods. The average yield on disked cotton land, however,
was only 4.4 bushels to the acre less. Qats on fall-plowed wheat-
land yielded 8.3 bushels to the acre less than on fall-plowad cotton
land, and growing the crop in this manner proved te be the poorest of
the methods compared. During the eight years from 1923 to 1930,
inclusive, one additional method—oats on disked wheatland—was
added. Growing oats on cotton land either disked or fall plowed
proved to be the best method of production. During this period
there was a difference of 9.5 bushels to the acre between the lowest
and the highest average yields,
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RESULTS WITH BARLEY

Spring barley has been grown only te a very limited extent, because
of its apparent inability to give satisfactory results. Winter barley,
oa the other hand, has gained so rapidly In acreage since 1919 that it
is now recognized as an important crop in western Oklahoma. Both
winter and spring barley are subject to the menace of crop insects,
and - their location with respect to grain sorghums, forage sorghums,
and corn must necessarily be arranged with considerable care.

Results for eight years are available for winter and spring barley
and are presented in Table 16. Spring barley produced a little more
than half as much as winter barley during the eight years. The
annual yields of winter barley ranged from ¢ to 89.2 bushels to the
acre, and the annual yields of spring barley ranged from 1.9 to 31.3
bushels to the acre. Spring barley on disked cowpea land and on
disked wheatland gave practically the same results for the eight
years, and the average of both methods was 11.2 bushels to the acre
less than that of winter barley on disked cowpea land.

Winter barley was entirely winterkilled in 1925 and 1930. In 1930
winter barley was reseeded February 14, and a yield of 4.2 bushels
to the acre was produced under very unfavorable spring climatic
conditions. Both erops usually suffer from severe chinch-bug injury
and require climatic conditions that are favorable to early maturity.

COMPARATIVE YIELDS OF WHEAT, OATS, AND BARLEY

In Table 17 are given the number of pounds of grain produced per
acre by wheat smc% oats under two comparable methods for the 11
years 1920-1930, also the quantity of grain produced by wheat,
winter barley, and spring barley on disked cowpea land for the 8
years 1923-1930. In 10 compsarabl: years oats produced 148 pounds
to the acre more than wheat on fall-plowed wheatland, and in the
same number of years the difference on cotton land was 429 pounds
to the acrs in favor of oats. The cotton land was disked for a spring
seeding of oats, and the wheat was sown between the cotton rows with
a 1-horse drill. In order to facilitate a uniform seeding, a 1-horse
harrow preceded the wheat drill.

TABLE 17.—Acre yields {in pounds) of wheal and oats following wheat and coffon
and of wheat, winler barley, and spring barley following cowpeas af the Lowlon
Jield station, 1920-1930
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During fae eight years that wheat, winter barley, and spring
barley were grown on disked cowpea land there was but little differ-
ence between the yields of wheat and winter barley, but both ex-
ceeded the average yield of spring barley by 518 and 544 pounds to
the acre, respectively.

RESULTS WITH COWPEAS

Cowpeas have been used quite extensively in the rotations and
tillage methods, in order to test their value as a legume crop in soil
improvement and because of the comparative case of preparing o
seed bed for the crop subsequent to cowpeas. The cowpeas have been
grown in cultivated rows, being planted about May 15, and harvested
as 8 hay crop when the first poas began to turn brown. The quantity
of seed produced varies somewhat with climatic conditions, but
depends more directly upon the vuriety. From 1916 to 1920, in-
clusive, the Early Brabham variety was grown on the rotation plots.
This is a coarse-growing, late-maturing variety that produces a very
small amount of seed. From 1921 to 1928, inclusive, the Euarly Buff
was used. This variety Is a semlerect type, matures early, and
produces 8 medium growth of vine and usually sn abundant quantity
of seed. In 1929 and 1930 a Chinese iimportation, white seeded with
a pinkish-brown cye, was used. This selection resembles the Black
Eye cowpea in growth, but appears to be more prolific in the produc-
tion of seed am% fully as good i the production of hay.

The yields of cowpeas obtained during the 14 years from 1917 to
1930, inclusive, are shown in Table 18. The average yield for the
12 years 1919-1930 on fall-plowed kafir land exceeded that on spring-

plowed kafir land by 335 pounds to the acre. Fall plowing again
showed an increase of 398 pounds to the acre for the 11 years 1920-
1930. When cowpeas were grown on milo land the difference between
spring plowing and fall plowing for the 11 years amounted to 164

pounds in favor of the latter. Spring-plowed wheat and kafir land
showed a difference of only 41 pounds to the acre in [avor of kafir
land. There was but little difference between the average yields of
cowpeas on spring-plowed and fall-plowed cotton land, but the aver-
age of both methods was oniy 44 pounds to the acre less than the
average of both spring and fall plowing on kafir land. Taken as a
whole, the average yield of cowpeas on spring-plowed land for 11
vears is only 180 pounds to the acre less than the average on fali-
plowed land. These differences are net so important when it is con-
sidered that the yields represent the total crop in the form of field-
cured hay. However, cowpeas have demonstrated considerable
dependability of production and have averaged nearly 1 ton of field-
cured hay to the acre,




TaBLE 18.—Acre yields (ih pounds) of cowpeas grown by different methods at the Lawton. field station, 1917-1930
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RESULTS WITH ALFALFA

Alfalfs has been successfully grown on the station in fields not
suitable for plot work, but in rotation experiments it has been con-
fined to one B-year rotation. This provides for seeding each year a
plot that is to grow continuously for three years. ¥rom 1917 to
1921, inclusive, the alfalfa wes grown on fall-plowed wheat stubble.
From 1922 to 1930, inclusive, the alfalfs was seeded on disked cotton
land. Seeding was always done as soon as practicable in the spring,
when soil-moisture conditions were favorable for germination and the
danger from killing frost was past. Fall seeding, however, is prac-
ticed almost exclusively by farmers. When there is suficient mois-
ture in the fall to insure germination, this method of seeding resulis
in an early growth in the spring, essential in preventing the growth
of noxious weeds and grasses.

From 1919 to 1930, inclusive, one of the three plots in this §-year
rotation was grown in 44-inch rows and cultivated to prevent weed
growth. TUnder this arrangement it is not possible to compare the
yields of hay obtained from row plots and broadcast Plots of the same
age. However, the annual and average yields of hay produced by
the two methods of seeding may be compared for the 12 years 1819
1930. The hay crop was an entire failure on the rowed plot in 1921
and on the broadeast plots in 1925. The yields of hay on the rowed
plot ranged from 0 to 4,750 pounds of hay to the acre. On the
broadeast plots the yields ranged from 0 to 6,250 pounds to the acre,
The 12-year average yields of hay were 1,619 pounds on the rowed
plot and 1,959 pounds on the two broadesst plots.

The first-year acre ylelds of hay ranged from 750 to 1,750 pounds
on the rowed plot four times out of five that it was seeded. The
first year's growth averaged 890 pounds of hay to the acre on the
rowed plot and 235 pounds to the acre on broadcast plots. In the
latter case only two cuttings were secured in the same year that
seeding was done. The second-year yields of hay on the rowed
plot ranged from 1,450 to 4,750 pounds to the acre, with an average
acre yield of 2,530 pounds. The second year's growth of hay on
the broadcast plots ranged from 1,500 to 6,250 pounds to the acre,
with an average of 2,244 pounds, which was 286 pounds less than that
on the rowed plot. The third-year hay yields ranged from 1,000
to 1,650 pounds to the acre for rowed slfalfa and 800 fo 5,850 pounds
to the acre on broadeast plots. The average yields were 1,317 pounds
to the acre on the rowed plot and 2,568 pounds on the broadcast
plots. The average yield of hay from all plots, rowed and broadcast,
from 1919 to 1930, inclusive, was 1,833 pounds to the acre. For the
14 years 1917-1930 the average was 1,604 pounds.

Alfalfa does not satisfactorily it into & short rotation, and a cor-
rect measurc of its production can not be obtained in such an arrange-
ment.  The uncerfainty and expense of obtaining a good stand makes
it inadvisable to plow under an established stand so long us its growth
is satisfactory. Grasshoppers were a serious menace to alialfs in
1924. The plants are susceptible to injury from several other insect
pests that are responsible for reduced yields at some time during the
season nearly every year. Noxious weeds and grasses generally
shorten the life of the stand and frequently constitute s very sappre-
ciable percentage of the first cutting of hay in the spring,




ROTATION AND TILLAGE EXPERIMENTS AT LAWTON 33

RESULTS WITH SWEETCLOVER

White sweetclover (Melilotus alba) was grown in two 4-year rota-
tions from 1917 to 1930, inclusive. The difficulty met in growing
this crop and the changes in crops in these rotations make it desirable
to consider separately the results obtained in each rotation. The two
rotations are designated as No. 133 and No. 134

In 1916, 1917, and 1918 rotation No. 133 was arranged so that
sweetclover was seeded with winter wheat on disked sorgo land and
plowed under as a green-manure crop for oats. This practice proved
to be so unsatisfactory for the sweetclover as well as for the subse-
quent crops that it was discontinued. Beginrping with 1919, the
rotation was changed to provide for seeding swectclover on disked
cowpen land. Under this arrangement sweetclover has been harvested
as a hay crop. The yiclds of hay during the 12 years 1919-1930
ranged {rom 0 to 3,850 pounds to the acre, the average being 1,340
pounds. The hay frequently contained a very appreciable quantity
of grass and weeds. Yields from the second-year growth were
obtained in three years only. Weeds, grass, and dry weather so
reduced the stand that reseeding was necessary in all but three years.

Rotation No. 134 provided for seeding sweetclover with oats-on
disked sorgo stubble in 1916, 1917, and 1918. This proved no more
satisfectory than the arrangement in rotation No. 133 and was
changed at the close of 1918. From 1919 to 1921 sweetclover was
seeded on disked wheat stubble. Beginning in 1922, the rotation
was revised, and sweetclover was seeded on disked kafir land. The
yields obtained during the 14-year period 1917-1930 in rotation No.
134 ranged frora 0 to 4,300 pounds to the acre. The average yield
for the 14 years was 1,245 pounds to the acre. The hay contained a
high percentage of weeds and grass. Dry weather and weeds and
grass choked out and killed the stand of sweetclover, making it
necessary to reseed every year but three. The average yicld of
sweetelover for the nine years 1922-1930 was 1,089 pounds to the
acre on disked cowpea land in rotation No. 133 and 803 pounds to
the acr; on disked kafir land in rotation No, 134,

RESULTS WITH PEANUTS

Peanuts were grown on spring-plowed cotton land in a 2-year
rotation from 1920 to 1930, inclusive. Rabbits destroyed the grow-
ing crop four times, and germination failed once during the 11 years.
The average yield of peanuts was 14 bushels to the acre, and the
annual yields ranged {from 0 to 59.3 bushels to the acre. With very
few exceptichs the peanuts were of poor quality and very poorly
filled out. There was less variation in the annual yields of hay, and
it usually was fair in quality, The average yield of peanut hay was
1,294 pounds to the acre. This crop is best adapted to the sandy
soils in this section and is grown to a limited extent much more
satisfactorily on them than on the heavy upland soils.

SUMMARY AND CONCLUSIGNS

The soils in southwestern Oklahoma differ widely in structure and
composition, and erosion s e significant problem on most farms.

Rainfall is usually torrential in character, and its distribution is
erratic. The swmmers are long and hot and protracted periods of
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drought ere frequent. Winter temperatures are generzlly mild, and
the 214-day frost-free period provides a long growing season for a
wide range of crops.

Insects are responsible for many low yields and Iailures.

The investigations do not show any cropping methods that may
be depended upon to insure a good crop every year, but well-adapted
crops show satisfactory averages over a period of years.

Corn can not be grown successfully on the ticht upland.

Kafir is the best adapted of the grain sorghums.

Milo can not be grown successfully, largely because of its suscep-
tibility o chinch-bug damage. Feterita is more susceptible than
kafir to such damage, but has a place 25 o catch crop for feed. The
heaviest tomnage of feed is produced by sorgo. (Cotton is well
adapted to conditions in the section and is its leading cash crop.
Winter wheat, winter barley, and spring oats are successfully grown.
Cowpens are the most dependable legumes on upland soils.  Alfalfa
is more successful and productive than sweetclover.

Wheat did not show a marked response to differences in the time
or depth of plowing. Spring-planted crops gencrally yielded better
on.fall or winter plowing than they did on spring plowing.

Listing and plowing were of sbout equal value as preparations for
wheat, but listing was inferior to plowimg for row crops, because of
poor stands gnd retarded growth in the early season.

Neither small-grain nor row crops responded to fallow, the yields
often being as good or better on land cropped each year,

Subsoiling was ineffective in overcoming drought, and did not
result In satisfactorily inereased yields of any of the important crops.

There is little in the results to recommend the use of green manure.
Barnyard manure must be applied with discretion. Fither barnyard
or green manure may overstimulate early growth that may later fire
and result in a reduced yield of grain. Cotton, corn, and sorgo
showed small average increases in yield from the application of
manure, but the grain yields of kafir and wheat were reduced by
such application,
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