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INTRODUCTION 

In 1915 the Division of Dry Land Agriculture. "t the United States 
Department of Agriculture established and began operating the 

~ United States Dry Land Field Station near Lawton, in southwestern 
.~ Oklahoma, close to the eastern limit of the southern Great Plains_ 
~ The altitude of the station is approximately 1,150 feet, and the annual 
.-.:tt precipitation there is nearly 31 incpes . 

. ~l The station at Lawton is representative of a large area in i:<outh-
U western Oldahoma and northern Texas. No other extensive area in 
w the Gres.t Plains is directly comparable or similar to that in which the 
t::.:l 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 other 
sections where the average is lower. The rainfall is often torrential, 
and its monthly distribution is variable. The summers are frequently 
long and hot, and more or less protracted periods of drought are 
common. Oonditions highly favorable to the growth of tender vege­
tation roay suddenly change to conditions t.hat are common 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 on most farms. 

Destructive insects frequently take a heavy toll of: one or more 
crops and reduce the farm revenues to a small margin of profit and 

129789°-~1 
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often cau:.-·' .oss. The chief insect enemies are the chinch bu~ (BlissU8 
leucopterus), the boll weevil (Anthonomus grandis), B,nd several species 
of worms. 

This part of the State is. drained by a great many intermittent 
streumsflmving 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 tinlber. Adjacent to the creeks and rivers there is much valuable 
farm land with a produc~ive soil that responds readily and dependably 
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 helds of grazing beef cattle, to the plow 
and the small home farm. Crop practices and farm opemtions have 
been gradually adapted to meet climatic demands and other hazards. 
Wherever the human p-ifort in this scheme of development has been 
directed aggressively" persistently, carefully, and intelligently, farm 
life has been attend~,d with a moderate degree of success. 

CROPS GROWN IN THE REGION 

A large variety of crops is grown, each crop occupying a place in 
farm practice determined 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 \vith 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 
bottom-land fields, where moisture conditions are more favorable. 
Even 1mder 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 
important. 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 us u, faU, winter, and spring pasture crop is almost as high as 
the feed. or cush value of the grain produced. 

Oats are a dependable feed crop which finds a place in the manage­
ment and opern,tion of nearly every farm. The new varieties, Fulghum 
n,nd Kanota, introduced in recent years, are rapidly supplanting the 
Texas 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 feteritl1, which is grown 
in a small way either for late feed or as a late catch crop. 

The acreage of broomcorn varies from year to year according to the 
market, which is subject to wide fluctuations. This crop is produced 
most profi,tabl;v on, the sandy soils. 
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Wheat 'l.nd cottov are grown extensively and are the principal cashcrops. Cotton occupies approximately one-third of the cultivatedfarm acreage. Probably no other crop is so well suited to the hot,droughty periods as cotton. It has an important place, even onLrms that have sound systems of diversification. Hard and softvarieties of winter wheat are grown in about equal proportion. Inrecent years there hils been a decided tendency to increase the acre­age of hard wheat. The dividing line between the hard and softwheat belts of the State extends from north to south through thevicinity of Lawton. The recent development of power farmingadapted to wheat, oats, and barley has increased the acreage of thesesmall-grain crops. It is likely, however, that the increased acreagewill be confined largely to wheat, which is a cash crop, rather thanto oats and barley, which are grown primarily as feed crops.Cowpeas are grown commonly on both tight soil and sandy soil.The crop is dependabla, but returns largest yields when grown onsandy soil. The difficulty of harvesting cowpeas satisfactorily andof curing the hay restricts the acreage to a point where such varietiesas may best be used for human consumption are generally grown. 

DESCRIPTION OF THE STATION 

The experiment station consists of 160 acres of gently rollingupland. Three distinct drainage courses pass through the farm ina southerly 'direction, making much of it unsuitable for experimentalpurposes. In general, the lllnd slopes gently to the east, but thebreaks in topography give some of the fields a slope in three directions.The soil is a reddish-brown clay loam having a high clay contentwith a medium supply of organic matte): and of fairly good naturalfertility. It is classified 1 as Tishomingo and is representativ~ of anisolated area iu. the red prairies. The surface soil varies in depthfrom 6 to 12 iMhes and is underlain by a compact subsoil of reddish­brown to red clay that resists the penetration of water and plantroots. The surface soil is easily compacted, which favors the rapidrun-off of storm water, and its shallowness restricts and limits thewater-storage capacity. The natural water-holding capacity of thesoil is fairly high, but its lack of depth makes crops largely dependentupon 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 outcrop at thesurface. They are derived from several kinds of crystalline rocks,mainly of a granitic nature. Small waterworn gravel and roundedcalcareous concretions are usually present in both the surface andthe subsoil. This occurrence of rock marks the termination of thelow, mountainous foothill region lying about 14 miles to the northand the northwest.
The native vegetation is representa.tive of the section. Bluestembunch grass (Andropogon 8coparius) constitutes the chief plant cover.Herbaceous plants and other short grasses are well interspersed.When not overstocked, these grasses support a very satisfactoryamount or grazing, and when not grazed they may be profitably cutfor hay. 

19;?,ENNETT, H. H. '!'HE BOILS ANI> AGRICULTURE or '!'HI!: BOUTBI!:RN STATES. 399 p., lUus., New York. 
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CLIMATIC CONDITIONS 

Records of precipitation have been kept at Lawton and its vicinity 
for the 60 years from 1871 to 1930, except 1883 and 1884. The 
58-year average annuai precipitation is 30.85 inches. There is an 
extremely ",ide 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 monthly averages for 
Lawton and vicinity are given in Table 1. 

TABLE l.-i'tfonthly, seasonal, and annual precipitation !Zt the Lawton field station, 
1917-1930, compared with the averages for Lawton and vicinity for 58 years 

[Data in inches. 'r,=trnce] 

1 
Sea­

sonal, 
April An-Year Jnn. Feb. Mnr. Apr. May June July Aug. Sept. Oct. Nay. Dec. to nuaJSop­
(cru­
ber 

1917__________ 0.30 0.57 1.74 1.28 4.50 1.01 3.02 2.84 O. i2 0.19 1.08 0.03 13.37 17.281918__________ .20 .2S 2.16 2.36 1.29 3.08 2.5; 1.48 4.18 8.68 1.20 3.50 14.96 30.951919__________ .M 1.41 2.99 4.60 5.44 4.36 3.71 1.98 1.67 13.78 2.25 .92 21. 76 43.651920_____ •____ 1.04 .61 1.84 3.14 7;53 .69 1.88 4.18 2.u5 8.78 2.29 .86 19.47 34.891921._________ 1.15 1.47 2. 05 2.14 1.30 5.93 2.95 .83 2.13 .03 '1' .53 15.28 20.51
1922____ ._____ .89 .46 .97 6.85 6.63 1. OJ 3.40 .64 1. 61 2.46 1.04 .21 20.14 26.171923__________ 4.37 .70 1.30 3.48 5.56 2.68 1.25 1.79 4.99 9.04 3.51 1.76 19.75 40.431924_ . ________ .29 .11 2.47 3.88 3.05 3.36 1.39 4.15 .61 .78 .50 .99 16.44 21.491925__________ .95 .82 T 5.78 2.00 .65 2.01 3.52 7.73 3.58 1.83 .11 21.69 28.981926_____-!!'-____ 1.33 0 1.67 2.22 3.79 1.20 2.10 7.48 4.67 4.78 .22 4.50 21. 46 33.961927______ •••_ 1.45 1. 41 2.37 3.22 3.17 2.71 3.44 2.65 4.67 1. 71 .72 1. 3.1 19.86 28.85 
1928••••..•.__ .59 1. 2.$ 1.08 1.00 2.78 8.01 2.28 1.21 .66 2.02 2.67 1.28 16.84 25.74 
1029••.•.. __._ .94 .80 3.10 .01 12.26 1. 94 3.15 .31 4.43 2.30 1.25 .23 22.10 30.72 
1930.•_••_._•• .82 .19 .26 4.08 5.75 2.47 .57 .55 1.70 9.74 1.64 2.67 15.12 30.44 -

Average, I14 years.. 1. 06 . 72 1.71 3.21 4.65 2.79 2.41 2.40 2.99 4.85 1.44 1.35 18.45 29.58 
Average, 

58 years_. 1.0811. 10 1.63 3.03 5.05 3.46 3.06 2.89 3.13 3.01 1. 81 1.60 20.62 30.85 

The annual precipitation, however, has but little value as an 
index to the possibilities of crop production. The seasonal distribu­
tion of t.he 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 
Df the ground. At most stations the evaporation is measured for the 
six months from April to September, but at Lawton the season 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
son 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 fron April to November. The average seasonal evaporation 
for the six months was 43.482 inches and for the eight months 50.605 
inches. Evaporation is higb'3st during July and August, when the 
humidity is low, temperatures are high, and the rainfall is usually 
scant. 

TABLE 2~-Average monthly evaporation at the Lawt.on field station from April to 
November, inclusive, for the 14 years 1917-1930, with totals for 6-month and 
8-month periods 

[Data in inches] 

-
TotnlI IYenr Apr. May June July Aug. Sept. Oct. Nov. 

Apr.- Apr.-
Sept. Nov. 

I1917 _________________ S. 4r;~ 7.310 10.240 10.0&1 8.514 6.495 7.405 .3.602 51.025 62.0321918_________________ 6.138 8.826 7.999 ro.528 12.132 6. i73 3.796 2.541 52.396 58.73.11919 _________________ 
4.756 5.405 5.357 7.183 8.213 6.103 3.070 2.299 37.017 42.386192(1.________________ 7.084 5.088 7.647 7.984 5.236 5.292 3. BrKl 2.242 38.331 44.439192L________________ 5.205 6.412 5.139 7.045 8.101 6.851 f,.746 3.533 38.763 48.0321922__________ • ______ 4.418 4.615 6.533 8.580 8.791 6.626 ·1.637 2.328 39.563 46.5281923___•• ____ • ______ 4.670 6.492 7.096 8.600 ! 9.952 5.358 3.019 1. 799 42.233 47.0511924 _________________ 5.190 6. 0!l9 9.067 8.050 8.716 6.392 4.775 3.354 43.520 51.6491925_________________ 6.979 6.014 10.364 11.504 7.619 6.152 3.823 2.519 48.692 55.0341926__________ • ______ 

1927 _________________ 4.671 6.353 9. Oil 8.739 8.242 5.625 3.905 3.469 42.641 50.015 
5.061 7.882 7~572 7.886 7.643 6.185 ~_ 930 3.168 42. 229 49.3271928_____________ • ___ 
5.111 6.151 6.324 7.604 7.973 7.521 6.140 2.631 40.684 49.355

1929__________ ••_____ 5.414 5.834 8.476 8.549 10.269 5.001 4.113 2.15-' 43.543 49.8101930_________________ 6.254 5.508 7.747 ro.466 10.097 8.052 3.388 2.5-6:.' 48.124 54.075 

Average______ , __ 5.668 0.235 7.755 8.780 8.678 6.316 4.401 2.722 '13.482 50.605 

'Wind velocity was measured by a Robinson 4-cup anemometer ex­
posed at a height of 2 feet above the ground. The avera~e monthly 
wind velocity for the 14 years from 1917 to 1930 is given ill 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. 

TABLE 3.-Average monthlV wind velocity (in miles per hour) meas1Lred at 2 feet from 
the ground at the Lawton field station fur the 14 years 1917-1930 

_____y_e_sr____ I._JD_D_. Feb., Mar. ~ May IJUDe July Aug. Sept. ~ Nov. Dec. 

1917______ "_________________ 5.8 3. RIO. 0 10.8 7.8 7.0 6.2 0.2 4.6 7.7 0.3 6.7 
1918________________________ i.8 6.7 6.7 7.9 9.6 4. 7 5.8 6.1 0.3 3.9 5.6 5.1 
1919________________________ 4.4 7.4 6.9 6.7 4.1' 3.3 4.0 4.6 5.5 5.9 5.2 5.8 
1020________________________ 4.9 5.6 8.8 9.0 0.5 5.1 3.8 4.1 4.7 5.7 5.4 5. 9 
1921..______________________ 6.4 6.0 7.9 8.1 6.1 4.5 4.3 4.4 0.8, 0.1 5. 5 6.5 
1022________________________ 6.4 8.0 9.9 7.8 5.5 3.9 4.8 4.1 3.6 4.2 5. 0 5.7 
1923________________________ 5.4 6.4 9.7 7.0 6.9 5.2 3.3 4.6 4.0 4.4 4.0 6.6 
1924._______________________ 6.2 6.8 7.2 6.2 5.2 6.3 4.0 5.3 4.4 3.7 5.1 5. 0 
1925____________ -___________ 5.7 0.8 8.0 7.5 5. 1 5.9 5.5 3.3 3.8 5.0 4.4 5.8 
1926 _______________________ 6.6 7.1 7.7 6.8 5.3 5.1 4.2 3.9 4.4 3.8 6.8 6.0 
1027________________________ 6.3 7.7 8.1 0.7 7.1 4.8 3.7 4.2 5.4 4.5 6. 9 6.4 
1928________________________ 5.9 6.7 7.3 9.0 5.9 6.6 4.1 3.0 4.Q 6.4 6.9 6.5 
1929________________________ 8.2 7.5 8.0 8.0 7.4 6.1 4.1 3. 9 3.4 4.0 5.2 4. 7 
1930________________________ 0.0 0.9 7.5 7.4 6.4 6.2 4.3 3.4 4. 7 4.8 5.1 5.5 

Average________________ 1 0.2 6.0 8.2 7.8 0.3 5.3 4.5 4.3 4.5 5.0 5.4 5.9 

The mean monthly maximum and minimum temperatures for the 
14-year period from 1917 to 1930 are given in Table 4. 
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TABLE 4_-1h'ean monthly maximum and minimum temperatures (OF.) at the 
Lawton field 8tc.tion for the 14 years 1917-1930 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov·. Dec. 

------------,-1-.----------­
y~ § § § § § § § § § § § § § § § § § § § § § § § § 

lililililililililil~I~I~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

1917 __________________ 54 24 56 26 67 38 74 48 -:;; ~193~ 97 69 93 67 89 60 75 42 O<l 39 43 23 
1918__________________ 41 17 60 30 il 42 70 46 86 62 96 70 97 70101 71 81 55 75 &l 57 41 52 32 
1919___ . ______________ 49 28 51 30 63 41 70 48 76 57 84 65 91 69 94 69 85 64 70 52 58 35 46 25 
1920__________________ 46 28 55 32 65 38 71 44 79 1i9 87 61; 93 69 87 65 86 62 76 63 57 35 &l 27 
192L________________ 55 33 58 30 68 43 71 47 82 1i9 86 67 92 70 97 70 92 67 80 48 66 33 56 29 
1922__________________ 47 25 58 29 64 38 71 51 79 59 00 66 96 69 99 70 00 61 77 49 63 40 55 2'J 
1923__________________ 62 33 49 20 60 33 73 49 79 57 87 67 97 70 97 69 85 64 65 49 60 39 52 32 
1924__________________ 47 21 54 29 &l 33 71 48 76 52 94 69 92 68 96 71 84 55 80 49 67 38 45 21 
1925__________________ 47 23 63 30 72 41 80 55 79 57 97 70 98 72 92 68 87 65 65 44 62 35 52 25 
1926__________________ 47 25 63 32 58 37 67 44 ~1 57 91 64 93 68 94 68 84 63 76 ,';3 61 33 49 3()
1927__________________ 50 27 58 35 I}I. 39 76 51 86 61 88 65 92 68 91 67 86 62 80 49 68 41 47 22 

11928__________________ &l 27 55 31 R7139 70 46 83 57 85 65 92 70 94 68 89 58 81 b3 58~' 63 28 
1929 __________________ 48 24 40 23 66 38 78 52 75 56 00 67 93 69 99 69 84 60 75 51 52 32 571 27 
1930 __________________ 33 14 64 35 63 35 82 63 79 57 89 67 97 69 99 69 91 64 69 50 62 37 49: 29 

i 

Average_,_________ 4912556raoMI3s7349,80ifj7 00 66 94,69 li5jii9"87pl"75lw 6\ 3751f"27 
1 

The long-time average frost-free period of 214 days provides a long 
growing season whlch permits the production of a 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, 1903, 
and the earliest killing frost in autumn was on September 26, 1912. 
Table 5 gives the frost data for the 14-year period from 1917 to 1930. 
The average frost-free season during thls period was 2HJ days. 

TABLE 5.-Dates of the last killing frost in spring and the first in autumn and the 
number of frost-free day.~ at the Lawton field station for the 14 years 191'1"-1930 

Lost First 
Length
of frost- Lost First 

Length
of frost-

Year frost in frost in free Year frost in frost in free 
spring autumn season 

(days) 
spring autumn season 

(days) 

1917 _________________ Apr. 8 Oct, 19 194 1925 _________________ :Mar. 18 Oct. 27 223 
1918_________________ Apr. 9 Nov. 18 223 1925 _________________ Apr. 14 Nov. 4 204 
1919 _________________ Mar. 11 Nov. 10 2014 1927_________________ Mar. 19 Nov. 15 241 
1920 _________________ Apr. 4 Nov. 1 211 1928_________________ Mar. 29 No\'. 3 219
1921_________________ Apr. 17 No\,. 10 207 1929_________________ Mar. 16 Oct. 24 222 
1922 _________________ Mar. 12 Nov. 13 246 1930_________________ Mar. 30 Oct. :!1 215 
1923_________________ Apr. 5 Nov. 5 214 --------­
1924_________________ lIlar. 31 Oct. 23 206 Average_________ Mar.29 No\'. 3 2HJ 

ROTATION AND TILLAGE EXPERIMENTS 

Crop rotation and tillage experiments are conducted on O.l-llcre 
plots. The crops grown are winter wheat, oats, winter barley, 
spring barley, rye, cotton, peanuts, cowpeas, alfalfa, sweetclover, 
COl'll, kafir, sorgo, feterita, and broomcorn. The rotations are from 
two to six years in length, but the greater part of the work is with 
2-year and 3-year rotations. Experiments in continuous cropping 
and methods of tillage include cotton, broomcorn, COrll, sorgo, kafir, 
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feterita, and winter wheat. These experiments are carried en in two 
separate fields, known as field A and field B. 

All the experiments in which there are gram sorghums, forage 
sorghums, and corn are 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 attempting to combat the damage and to protect the continuity 
of the work begun in 1916. 

It is readily recognized that the risk and danger involved in protect­
ing and producing a crop yield from a small area, such as an experi­
mental plot that is directly exposed to a heavy migration and con­
centra,tion of chinch bugs, is much greater than on the average farm 
field, where a small loss may he sustained while measures designed 
to reduce the infestation are being established. The chinch bugs 
have well-known and decided crop preferences, and their behayior 
during the season as various crops mature may be pretty definitely 
anticipated. It has become a well-estahlished 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 cropping systems and rotations the hazard of desti'nc­
tive crop insects becomes a factor equal in importance to that of soil 
and climate. • 

During the years in which experiments in cr('p production have 
been conducted at Lawton, conditions that iafiuence crop yields 
have presented extreme variations. 

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

Fall plowing is done as soon as practicable after the crop 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 December and often later: when it 
might well be termed winter plowing. 

The preparation of land for small g.;ain after wheat, oats, and 
barley has considerable latitude 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 aB December 1, although the practicability of late seeding 
is questionable. Oats, on the other hand, are generally seeded early 
in Februaryj. sometimes sooner, if the weather permits. 

RESULTS WITH CORN 

Although the impracticability of growing corn on the tight upland 
soils of southwestern Oklahoma 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 6. 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 marketable. The wide fluctuations in annual yields from 
total failures in 1917, 1918, and 1925, to an average yield of 36.7 
bushels to the acre in 1919, emphasize the uncertainty of production. 
The 14-year average yield 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 e:ll.-pensive to justify the extra labor involved. Barnyard 
manure applied as fl· top-dressing on spring-plowed land ~ave a 
greater increase in the yield of stover than in the yield of gram. 

Corn on spring-plowed oat land pro. 'luced the lowest average yield 
for the 14-year period. This method of production is involved in a 
6-year rotation originally arranged as follows: Oats, corn, wheat, 
and three years of alfalfa. Beginning with the crop year of 1922, 
wheat was replaced by cotton. This rotation is so located in field A 
that the corn has always been subject to heavy damage from chinch 
bugs that migrate from near-by areas of native grass. 

The 14-year averages from 1917 to 1930, inclusive, are somewhat 
lower than those of the sL" years from 1917 to 1922, but the relative 
performances of the clifferent methods of tillage and crop sequence 
are practically the SaD1Cl for the two periods. 

'With respect to the results presented for only the sL" years from 
1917 to 1922, it should be explained that where corn follows milo the 
milo was the second crop in a single year, being planted on wheat 
stubble as soon as possible after harvest. .Cowpeas and rye used as 
green-manure 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 were 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 a single year when 
moisture conditions are unusually favorable, 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 effect on the crop to be grown the 
foUowing 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 COIn crop that· usually 
eliminate most of the advantages that might have been obtained from 
a 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. 



TARLE G.-Acre yields of corn grown by different methods at the Lawlon field station, 1917-1030 
a ItA [X (bushels) 

j Previous crop and treatmcnt L=J:~1:~11920 L:-' 1922/1923/1924 /19251~119271~11929 L~IJiiIi_ 
o ~ co Corn: 

0 Spr!ng plowcd ________________________ _ 
0 42.71 ~1. 5 32.2 J1.3 11.1 14.7 0 7.1 22.0 16.8 25.1 2.3 14.8 18.0 :£Sprlng plowcd, top-dresscd ____________ _1 0 0 43.3 21.6 45.0 22.9 10.5 20.~ 0 10.9 28.3 26.0 38.0 14.8 20.1 22.1CI.!l Fall plowed __________________________ _ ° ~ 0 0 40.1 24.1 28.8 12. fi 13.7 14.5 0 0.3 23.6 18.3 25.9 2.5 15.0 17.6 o0 49.2 29.5 40.7 17.1) 15.1 19.5 0 12.1 26.5 25.1 27.2 8.3 19.4 22.9 

t-.!>I i~:efI~~~~~~:_s~~~~~I~~_~~::::::::::::::: ° 0 0 ~5. I 25.8 32.5 11.6 7.3 no 0 11.3 13.3 20.2 26.6 11.0 15.1 17.5 Z 
Oats:t-' Spring plowed ________________________ _ 0 0 32. 9 18.3 29.3 12.3 5.2 16.0 0 0 18.9 13.7 26.8 2.1 12.5 15.5 

0 0 49.5 2'1.0 46.7 10.9 16.9 19.1 0 16.5 24.8 24.7 29.6 8.7 19.9 23.0
Fallowcd__________________________________ _ 

Sorgo: ~ 
Full plowed ___________________________ _ 

~_a" ____, 14.5 13.2 0 0 26.1 16.4 26.4 0 112.1----"'-'. .. ------- -------- -------- -------­-Whent lind milo: ~ Spring plowccL _______________________ _ 0 0 31.0 H.3 28.5 5.0 _.. ------ -------- -------- -------- -------- -------- -------- ._------ -------- 13.2 t-o 
Wheat:Spring plowed ________________________ _ 0 a 30.0 18.9 25.4 7.0 -------- -------- .------- -------- -------- -------- -------- -------- -------- 13.6Spring plowed, manurcd ______________ _ 0 0 30.7 2:,.0 38.8 4.7 -------- -------- ------ ..- -------- -------- .------- -------- -------- -------- 10.3 
"Wheat, cowpens: ~ Grecn manured ______________________ __ 0 32.3 I·!. 7 27.6 2.7 -----.-- -------- -------- -------- -------- -------- -------- -------- -------- 12.9 

t;;IWheat, n'e: 
Green manured ___ •.__ ........... 01 2!? i 12.1 In.O 3.1 -------- -------- .. ------- -------- -------- ---- .. --- --------L------- -------- 9.6 >4 

STOVER (pounds) t:J 
Corn:

Spring plowed ____ •_______ •____ •_____ •. 2,050 1,700 3,700 2,300 3,000 1,650 1,900 1,300 650 1,300 1,250 1,350 1,400 1,080 1,759 2,400
Spring plowed, top·dressed ______ . __ .___ 2,950 2,350 5,100 4,100 4,850 :1,100 1,000 2,000 1,350 ],350 2,000 2,:,00 2,900 1,340 2,664 3,742 ~ Fall plowed __________ . ____. __ •_______ •. 2,300 1,750 3,550 2,.150 2,800 1,500 1,000 1,500 800 1,150 ], :JOO ],350 1,450 1,260 1,790 2,392F,lll plowed, subsoiled. _____________ ... 2,650 3,400 3,850 2,750 3,700 ],900 2,2CO 2,000 1,050 1,500 1,250 1,850 1,050 1,130 2,200 3,042 ~ 
J.isted_______________________________ _ 2,175 2,200 2,525 2,325 2,525 1,925 1,875 1,600 750 1,250 950 1,400 ],350 930 1,699 2,279 Ul 

Oats: 
Spring plowed_________________________ 2,00011,55012,53013,18013,400 11,S5o 1,950 1,550 750 1,~OO 1,500 1, S50 2,150 1,490 1,939 2,418Fallowed______________________ . __________ .• 2, ·150 1,750 3,700 2,300 3,700 1,800 ~ 2,550 1,750 1,250 J,500 ],;)50 1, U50 2,100 700 2,001 2,617 

Sorg~~ll plowed ____________________________________ . _______ . _______ •__ . ___________________. 
2,100 1,550 350 2,050 1,550 1,850 1,950 300 11,403

Wheat aud milo:
Spring plowed _________________ •_____ ._ 1,400 ______ M900 1, USO 2,680 2,500 1.950 ------- ... -------- ,. .------- -------- -------- -------- -.------ ---._--- 1,902

Wheat: ~ 
Spr!ng plowed ______________________.__ 1,250 I 1,300 I 2,100 I 2,980 I 2,700 I 1,850 o 
Sprmg plowcd, manured.________ ._____ 2,750 2,030 2,050 3,680 3,750 2,300 2,890 Z 

Wheat, cowpeu.l: 

2,030 

Green manured ___ . __________________ ._ 1,100 920 2,OSO 2,850 2,800 1,050 1,900.-----..;.-.. -- '",.--- ----1---·-- -.!.-----. '1" --- ----I· ----- -'!- -------1-----.--Wheat, rye: 
Greeu manured __ ..• _________ •__ ••• ____ 1,150 880 2,400 2, ,:mo 2,850 I.P.50 ..___ ..., . __ .__ .1. ___ .... __ ..._.. ________ '._._.' ..______ ..__ ..__ ._____ .. 1,953 

1 8-year average. co 
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RESULTS WITH KAFIR 

The results of the crop-rotation and cultivation work with kafir 
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 were recorded twice-in 1918 and in 1930. Entire failures of 
both grain and stover occurred 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 
kafir and corn would indicate that the production of kafir was almost 
as 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 early in the spring as possible, usually the latter part 

FALL PLOH'EP.·KAF/£-------------­

FAL.'.. PLOR'EP: C'OH"?EA,s/------<-­

FALL ?LOH'EP: #/.£.02 -------------­

FALL PLOH'EP; I'1'AAIUREP..KA'F/£--­

MLL PLOH'Ep' AfAHUREP: OATJ'---­

FALL. .PLt7H'EP. ,sUBSO/LEP"KAR'..e-­

.5'PR/A'G PLOH'EP; KA'F/..e-----------­

SPR/A'G PLOH'EP: COTTOAl-----------­

sp,eWG PLOR'EP: H/L02 ------------- ­

S.pR/A'6'- PLOffEP: COH'.PEA'S/--------­

.5'PR/A'G PLPH'~ 1Z7P-:tleE.5'SEP.'KA'R..e-­

L/STEP.'"t"AF/£--------------------­

L/STEP: COTTOAl"------------------ ­

L/STEP' A'AA'UREP..KAF/£---------­
FAL..L.OH'EP-------------------------­

/ /Z-YEA'A:! AI/E£AGE D ,. r!I /2 /6' i?lU, P ?1lPtl.rat? 4'oM? ~iW" 
2 /2-YEA£ .AYE£A'GE. H/LD .eEPLA'CEP 6'R..4/# (P(/J'IYELS/ STPYE.€ (:POUA'PS) 

BY FETElum .AFTE..e /92-?­
.3 //-YEA''€ ,AI/E£AG.E 

FroU.ltE I.-Average yields oC kafir grown by dilTerent methods at the Lawton field station, HJt7-1930 

of March 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 soil conditions. Although the yields may frequently 
be low, the quality of the grain is almost always superior to t.hat of 
corn. The yield of kafir stover, which finds a wide use as roughage 
for livestock, has exceeded the yield of corn stover in comparable 
tests (Table 12) by an average of 1,288 pounds to the acre. 

Fall plowing for kafrr increased the yield less than 3 bushels to 
the acre over spring plowing, irrespective of the preceding crop. In 
continuous cropping, subsoiling had no influence on the average yield 
of grain and increased the yield of stover only 116 pounds. The milo 
that preceded leafir in the rotations made but little plant growth, 
being destroyed early in the season by chinch bugs. In the attempt 
to produce milo during the seven years from 1917 to 1923, yields 
were obtained only three times. Feterita was substituted for milo 
beginning with the crop of 1924, and became the previous crop instead 
of milo 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 fall plowed than it did when spring 
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plowed. Kafir did not yield as heavily on either fall plowing orspring plowing following co"'-peas as it did following kafir.-Kafir on spring-plowed cotton land yielded an average of 2.6bushels to the acre less than on land continuously spring plowed andcropped to kafir for the 14-year period. The former method provedto be one of the poorest tested.

Kafir, continuously cropped on land that was fall plowed andmanured, yielded 4.3 bushels of grain to the acre less than kafirgrown by the same method without manure. When manure wasapplied as a top-dressing on spring-plowed land continuously cropped,the yield of grain was reduced 2 bushels to the acre and the yield ofstover increased about 1,200 pounds to the acre as compared withthe yield under similar treatment without manure. Fall-plowed oatstubble to which manure was applied gave good yields of both grainand stover, but there was no corresponding treatment without manure.The reduction in grain yields from the use of manure may be dueto several factors. It has been observed that the plants were stimu­lated to a more rapid succulent growth by the manure. This de­pleted the soil moisture rapidly and frequently caused the crop tosuffer from drought early in the season. The gram was advanced inmaturity over surrounding crops, and became subject to bird damagethat was difficult to control, especially on small areas.. :Manure on continuous cropping was applied annually at the rateof approximately 3 tons to the acre. On the fall-plowed oat land,where the kafir was gro\'m. in a 4-year rotation, the manure was ap­plied at the rate of 10 tons to the acre.
As a method of seed-bed preparation for kafrr, listing producedlower yields than either spring plowing or fall plowing during the 14years that it was tested.
In the continuous-cropping series of kafir plots, A is spring plowed,B is fall plowed, and F and G are spring listed. From 1917 to 1920,inclusive, plot F was lister planted without any previous treatment,and plot G was disked in the spring and lister planted at seedingtime. Beginning with 1921, both plots were disked in the spring,plot F was shallow list.ed, and plot G was deep listed at planting time.The 14-year average acre yields of these plots from 1917 to 1930 wereA, 19.3 bushels; B, 22.3 bushels; F, 14.1 bushels; and G, 14.8 bushels.The average of plots F and G listed is 6.3 bushels less than the aver­age of plots A and B plowed. The ll-year (1920-1930) average acreyield of Imfir continuously cropped on listed land is 0.5 of a bushelless than on listed cotton land. Where manure was applied to kafircontinuously cropped on listed land, the 14-year average acre yieldwas 18.7 bushels, which was 3.8 bushels more than on land with thesame treatment without manure. (Table 7.)
The application of manure to kafir on listed land has resulted in aslight increase in gntin yields and a decrease in stover yields in com­parison with similar applications on either spring-plowed or fall­plowed land.
The problem of securing good, uniform stands on listed land isimportant. Germination and subsequent growth for a few weeks areslower on listed land than on plowed land that has been surfaceplanted. The probability of stands being reduced by heavy rainswhen listing is practiced is also greater, and frequently replanting isnecessary. 
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TABLE 7.-Acre yields of kafir grown by different methods at the Lawton field station, 1917-1930 l-4 
t:-:) 

GRAIN (busbels) 

~ Num­ aber of Aver­
Treatment and pret'ious crop plots 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 age ~ aver· 

aged 
1---1---1---1---1---1---1---1---1---1---1---1---1---1---1-__ 

I 
~ 

Fall plowed: IXafir_________________ • __________ -'_____ . 2 19.3 0 31.4 36.2 28.7 3A 17.11 35.6 11.2 26.8 30.2 34.5 27.8 0 21.6 tt1 
Cowpeas_______________________________ 1 ________ ________ 35.8 34.8 27.5 4.0 12.8 31.0 11.5 13.3 17.5 33.3 24.3 0 120.5 
Milo'__________________________________ 2 ________ ________ 34.7 42.6 27.3 3.3 14.5 31.0 12.2 24.4 16.1 37.4 20.5 0 122.0 

Average____________________________ •. ____ ••• 10.3 0 34.0 37.0 27.8 3.6 14.8 32.5 11.6 21.5 21.3 35.1 24.2 0 20.3 
===---===---====== = 

Fall plowed, manured: Knfir___________________________________ HI. 5 0 25.8 34.3 29.3 0 0 28.7 7.7 16.8 33.3 24.0 23.0 0 17.3 

Oats___ • _____ ._________________________ 16.7 0 43.2 36. S 37.0 0 15.0 37.3 10. S 14.2 37.5 34. 3 22.7 0 21. S ~ 


Average______________________________ .. ______ IS. 1 0 34.5 35.6 33.2 0 7.5 33.0 9.3 15.5 35.4 29.2 22.0 0 10.6 
~ 

wO 

Fallplowed,subsoiled: 1==,=-==,==,== ,= -1=,= ~Xnfir_______________________ .. _____________l_~ O_~~~~~~~~~~~__ __~L...::2 

~ 
Spring plowed: " Kaflr___________________________________ 2 15.f. 0 28.S 36.71 24.5 7.2 15.1 28.3 I 0.5 I 22.3 21.3 34.4 20.4 0 IS. 9 t::I 

Cotton_________________________________ 3 2.3 0 30.3 41.21 24.6 1.21 1.7 31. 2 1 2.7118.3 15.2 30.2 28.S 0 16.3 t;j
Milo ,__________________________________ 1 ________ ________ 27.8 45. 2 21. 2 7.8 12.5 25.7 10.7 21. 8 14.2 25.8 19.5 0 119. 4 
Cowpeas_______________________________ 4 ________ ________ 29.0 37.8 24.1 1.5 7.5 28.0 15.6 15.7 9.8 30.1 20.1 0 118.3 ~ 

Average______________________________ ________ S.9 0 29.0 40.2 23.6 4.4. 9.2 28.5 9.6 19.5 15.1 30.1 22.2 0 17.2 o 
I:oj 

Spring plowed, top-dressed: 
,==1=1=1=1=1=1=1=1=1=1=1=1=1=1 1= 

Kaflr______ .. ___________________________ _ 12.3 o 7.7 34. 0 S.3 5.2 13.2 30.7 15.2 22..2 28.7 33.0 20.7 o 16.9 :>-
Listed:Kafir__________________________________ _ ~ 18.4 1.4 5.5 23.5 13.4 22.4 17.3 24.4 17.2 01 14.9 aCotton_____________________ •__________ • i L__ ~~·_~.L. ____~.\.._:~~:J ~~: ~ lU.2 o o 30.5 5.7 12.2 28.0 28.3 lS.S o '15.9 

15 0Average__________________ • ___________I________ 113.2~= 0124.1129.91 1S'8~1 2.8 ~I 9.61 17.3122.7126.4118.01 01 . 

Listed, manured: IKaflr___________________________________ 1 17.8 0 25. S 22.5 30.7 2.7 11.0 31.0 15.0 25. S 21. 3 29.3 29.2 0 IS. 7 t;j
Fallowe'!.._________________________________ 3 18.7 0 31.1 39.3 23.0 I 3.2 16. S 33.5 18. S 27.1 21. 6 42.9 27. S 0 22.1 

Ayeroge______________________________ I.______ .1 18.:J o 28. 5 :10.9 2!1.4 3.0 ]3.9 32. 3 16.9 26.5 21.5 36.1 28.5 o 20.4 

http:17.3122.7126.4118.01
http:0124.1129.91


STOVER (pounds) 

Fall plowed:Kaflr__________________________________ _ 

Cowpeas___________ ,___________________ _ 3,137
2 I 4,970 I 1,350 4,245 4,255 3,780 1,696 2,335 5,240 1,.'i30 2,720 3,045 3,650 3,655 1,450 

,Milo , _________________________________ _ 
 4,700 3,490 3,500 3,440 1,430 4,790 1,760 3,250 1,760 3,950 3,690 2,050 13,151

4,970 4,945 3,4·10 4,270 1,855 4,720 2, '::i20 3,550 1,730 4,3~5 2,89" 1,750 13,420 ~ 
0 

Average______________________________ I_______ 'I 4,970 I 1,350 I 4, 638 1 4,230 I 3,573 I 3,135 I 1,873 I 4,917 I 1,937 I 3,1731 2,178 I 3,998 I 3,413 I 1,750 I 3,224 :£ ,; 
Fall plowed, manured: Kafir__________________________________ _ ~ 

Oats __________________________________ _ 5,310 1 1,100 1 4,000 1 4,040 1 4,090 oI 2, 150 I 5, 130 I 1,390 I 3, 540 I 3,900 1 5,280 1 3,820 1 2,250 3,286 0
5,420 2, 250 .~, 010 5,040 5,030 o I, 900, 5, 960 2, 500 3,350 2,830 4, 290 2,090 I, 700 3,384 Z 


Average__ I::=.:::.1 5,365 1 1,675 14, 505 1 4,540 1 4,560 1 0 1 2, 02~1 5,545 1 1, 945 1 3, 445 1 3,365 1 4,785 1 2,955 1 1,975 I. 3,335
n_n_nn__ nn_n_________ 

Fall plowed, snhsoiled: ~Kaflr__________________________________ _ 
5,020 1,150 4,760 4,600 3,450 3,330 1,870 5,380 1,670 2,570 2,730 4,070 3,190 I, 7.~0 3,253 

8Spring plowed: .... 
1 3 4 2 825 615 1 t' 

214, 810 1 ,350 1 , 670 1 , 150 1 ,480 I 2, 820 II' 84J I4,40.1 II' 280 I2, 1 2, 310 I3. 1 3,300 1 ,450 I 2,8793 2,965 1,375 4,435 5,103 3, n37 2,697 2,267 5,093 1,003 3.477 1,693 3,837 3,390 983 3,018
1 ________________ 4,030 3,540 2,830 3,730 1,440 4,000 1,660 6,170 1,400 6,100 2,830 600 13,190 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J 0 __4_.:.:::::::::.:.::::::::: ~ 3,9OS 2, 003 I~ I, 5&0 4, 520 ~ 2, 985 ~ 3,895 3,695 . I, 600 1 2,807 l:;1 

Average______________________________I________ ! 3,8881 1, 363! 4, 086 1 4,1881 3, 038 1 2,515/ 1, 776 1 4,520 / 1,590 I 3,864/ 1, 636 1 4,362! 3, 304 1 1,158/ 2,940 
l:;1 
XSpri~~K~~~~~:_~~~~________________ 1 I 4,870 1,900 1 4,540 4,400 1 5,600 3,890 1 2,460 5,160 1 3,140 3,520 1 3,780 7,320 1 3,800 2,750 1 4,081 "tI 
l:;1 

Listed: ~Kafir__________________________________ _
Cotton________________________________ _ 91 3, 436 1 900 1 3, 063 1 3, 349 1 2, 606 1 752 1 2, 413 1 3, 796 1 1, 991 1 2,45.3 1 1, 958 1 2, 936 1 3, 202 1 1, 528 1 2,4501 ________________________ 3,445 2,400 2,150 2,000 4,770 1,110 2,820 2,920 4,100 3,220 2,450 32,853 ~ 

l:;1 
AVerage______________________________ I________1 3,436 I 900 I 3,063 I 3,397 I 2,50:) 1 1,451 1 2,207 1 4,283 1_1,551 1 2,637 1 2,439 I 3,51S I 3, Zll 1 1, 989 1 2,614 Z 

8 
(12listed, manured:Kafir__________________________________ _ 

Fallowed__________________________________ _ 1 1 4, 520 1 700 1 3,200 1 4,000 1 3,810 1 1,090 I 2,540 1 4,290 1 2, 250 1 2,650 I 3,070 1 3,340 1 3,200 1 2, 250 2,922
3 ~m ~~ ~m ~~ ~D ~m ~~ ~W 2,~ ~W· 2,~ ~m ~~ 2,rn 3,399 !:3 

1 12-year average. , Milo replaced by leterita beginning with 1925. • ll-year average, ~ .... 
:J 
0 z 

..... 
~ 
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TABLE 8.-Acre yields of kafir contimwusly cropped on d1jJerent methods of listing at the Lawton field station, 1917-1930 I-' 
~ 

GRAIN (bushels) 

1930 I Average 1924 1925 1926 1927 1928 1929 
1____1____1____1____1____1____ ____, ____' ____' ____' ___-,----,----,----

Plot 1917 1918 1919 1920 1921 1922 1923 
1 I


A ____________________ _ 
B ____________________ _ 
C____________________ _ 
n ____________________
E ___________________ __ 
F _____________________ 
G____________________ _ 
H __________ •______ •__ 

A \'eroge______ __ 

0 24.7 28.3 17. !! 0 7.5 24.7 14. S 23.3 17.5 27.3 15.8 81 15.3 

0 22.3 27.5 22.5 0 5.5 22.2 12.7 23.3 17.3 24.7 17.5 15.0 

0 24.2 24.3 17.5 0 6.2 20.7 14.7 21.3 12.7 25.7 15.0 0 13.9 

0 24.3 23.2 15.S 0 7.8 22.2 9.3 22.2 9.5 20.7 12.0 0 12.9 

0 30.5 32.3 16.S 0 10.2 25.2 14.2 24.3 19.2 24.0 12.3 0 16.1, 

0 28.5 29.7 22.7 2.3 5.7 23.2 13.0 21.3 16.5 26.S 12.0 0 15. d 

0 2'~.8 26.5 21. 7 2.0 7.0 2:::.7 U.S 22.5 14.3 28.7 20.3 0 16.1 
2.7 11.0 31.0 15.0 25.S 21.3 29.3 29.2 0 18.7 

m7 
~O 
m2 
~o 
m5 
mo 
ms 
ns 0 25. S 22.5 30.7,----,----,----,----.----,----,----,----,----'----'----,----,----,----,--- ­

16.0 25.9 16.S o23.0 15.5 
15.0 o 20.3 26.S 20.7 .9 7.6 24.2 13.2 

~ 
I:i:j 

g 
~ 
~ 

Z 
STOVER (pounds) ~ 

~ 

A_____________ - _____ --
B ____________________ -
C_____________________
D ____________________ 
E _____________________ 
F _____________________ 
G_____________________
H ___ _________________ 

A \'cragc ________ 

4,070 I SOO 2, 970 3, 000 2, 550 
3,500 900 2,710 2,700 2, \hJ() 

2, 790 i~O 2, SOO 3,040 2,450 
3,410 bOO 3, 040 3, 060 2, 175 
3,170 l,050 3,620 3, 710 2, 690 
4,430 700 3, 240 3, 020 2, 690 
3,9S0 1,000 3, 560 4, 110 2,825 
4,520 700 3, 200 4,000 3,810 

-------------------­
3,734 83S 3, 143 3,330 I 2,761 

0 
0 
0 
0 
0 

S60 
380 

1,090 

291 

2,400 
2,020 
2, ISO 
1,9S0 
2,450 
2, UO 
2, ISO 
2,540 

2,233 

3,720 
3,570 
3,360 
3,520 
4,090 
3,910 
3,720 
4,290 

3,773 

2,210 
1,990 
1,970 
1,300 
I,950 
1,070 
1,700 
2,250 

1,940 

2,760 
2,540 
2,350 
2,630 
2.240 
2; 620 
2,650 
2,650 

2,555 

1,700 
1,760 
1,400 
1,630 
2,050 
I,SIO 
1,740 
3,070 

1,906 

3,160 
2, i20 
2,760 
2,510 
2,S1O 
3,140 
3,280 
3,340 

2,965 

2,SOO 
2,900 
2,650 
2,3S0 
3,710 
3,330 
3,480 
3,200 

3,056 

1,550 
1,700 
1,350 
1,350 
1,700 
1,650 
1,650 
2,250 

1,650 

2,400 
2,279 
2,139 
2,134 
2,517 
2,534 
2,590 
2,922 

2,441 

? 
~ 
Ul 

t:! 
l>;j 

~ 
~ 
~ 
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~ 
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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. 

In Table 8 are shown the results with kafir gWWIl under eight dif­
ferent methods of listing for the 14 years from 1917 to 1930. The 
methods employed on the eight plot."I were as follows: 

Plot A.-Fall disk, winter list, level in spring, lister plant in same furrows. 
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 splitting the ridges. 
Plot E.-Fall list, plant by splitting the ridges. 
Plot F.-Early spring list, cultivate to keep clean until planting time, plant in 

the same furrows. 
Plot G.-Early spring list, plant by splitting the ridges. 
Plot H.-Fall disk, manure, winter list, level in the spring, liste!" plant in the 

same furrows. . 

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

Chinch bugs have always been a damaging factor in this experi­
ment, and if it were possible to eliminate that factor completely the 
results might well be subject to an entirely different interpretu.tion. 
This statement applies as well to any experiment that includes kafil' 
in a rotation or any other system of cropping. 

RESULTS WITH SORGO 

Sorgo has been grown in rows continuously for a period of 14 years 
on a series of plots under different methods of tillage. Sumac, which is 
a 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 
practicA.ble. By doing so it is often possible to get the growing crop 
into a well-advanced, vi{?;'orous condition before a heavy infestation of 
chinch bugs. Planting IS usually done from about April 15 to early in 
May. When the growing plants are approximately 6 inches in height 
they are unifonnly thinned by hand to 6 inches apart in the row. 



TABLE g.-Acre yields of sorgo groton by different methods at the Lawtonjield station, 1917-1.930 ~ 
0) 

GRAIN (bushels) 

Proyiotls Aver· ~ 
Trentment 1917 1918 IOtO 1020 1021 1022 1023 1024 1025 1026 1027 1928 1920 1030 C'lcrOll age 

1---1--_1---1---1---1---1---1---1---1---1---1---.---.-__ ~ 
Spring Plowed ......................... , sorgo""'1 0 0 13.2


24.31 22.01 15.41 13.91 15.41 20.0 I 18.2115. i r 20.81 7.71 2.01Spring plowed, top·dressed...............do...... 1i.a 32.3 17.0 41.1 1 3.0. 1 0.1 24.5 15.4 13 8 41.3 33.2 38.8 22.7 ~ 

.FIII1 plowed •• __ ..............__ ••••••••••do. __ • __ 10.8 27.0 24.5 20.1 10 8.0 15.2 6.4 14.3 26.4 18.0 19.1 14.8 t' 

1'011 plowed, suhsoiled ....................do... __ . 16.:1 a2.5 27.0 2S.0 0.0 i.a li.n 0.4 16.1 18.2 31.4 25.7 10.7
~I ~I 

l;d 
Listcd2.~ ... __ ............................do__.... i.1 0 23.2 31.3 12.914.6 5.4 16.1111.3 20.'! 18.223.·, 15.op, 13.5 
Diskcd, hSled .............................do•••••• ~__0_ 32.0 :12.0 ~~~~I~~ 15.2 25. 7 ~ 0 ~ 

A "croge or Ifsting................. ............ 14.2 0 28. .1 al. 7 18.51 3.8 6.1 10.81 11. 5 21. 4 111. i 24.0 H. 2 0 14.8 
 ~ 
Fol1owe(I ..........................................J~==O-13M,=ru~=;O====s.7'~==;'.LO~~~~===O~ 
S 

I» 
STOVEH (pounds) 0:> 

o 
1 

Spring plowed......._................. , sorso. ____ , 8.190 11.150 9,080 10,1·10 4,820 10 4,220 7,340 I, 5~" 5,870 2,740 6,889 4,030 1,500 4,825 ~ 

Spring plowcLl. top·dressed ................do...... 11.280 1.050 10,5·10 15, 8~>Q 7,050 11, ROO 4,41)0 10,130 4,040 0,980 7,6·/0 9,5-10 7,630 4,300 8,025 
 UlFal1 plowed ...............................du ...... 8,620 000 8,800 10,080 5,770 '0 4,300 7050 1,540 5,850 4,880 6,100 4,130 1,450 4,975 

Fall plowed, subsoilo(!. ...................do...... 8,060 ;ao 8,930 10,000 5,7S0 5,000 3,500 7;320 2,3·10 6,050 3,130 5,740 7,500 2,250 5,534 
 t::f.-----------------------------------­ [;:j
Listed ••. --........................... ·I.-·do......I 5,950 I 1,550 O,GnO 7,000 2,580 5,540 3,050 5,2.10 2,820 6, IUO 3,330 9,240 5,800 2,450 4,881 

Disked, listed '...................__ .... _..do....... 8,580 1,050 8,260 0,510 5,300 5,1180 3,8iO 5,170 2,500 6,150 2,700 7,710 7,800 2,750 5,502 
 ~ ._-- --- --- ---

Avcrnge of listlng. ____ •• __•••••. i,265 I .1,300 7,455 8, i05 3, 040 5, 610 3, 400 5,210 2,000 6,155 0,1913,015 8,475 6,830 I 2,600 o:======== ~Fallowed .................... _.... _.. _. 8,610 I 5,200 0,910 0,020 5, nso I 0 4, 130 7,94Q 3,580 0,070 4,880 0, 180 8,170 2,000 6,134 

1 >­----------- _ .. _---

I Failure duo to chinch bugs. , Beginning with 1021 tho lund was dlsked un'l. iisted deep. 3 Deginning with 1921 the lund WlIS di£ked :lnd listed shallow 

I 
~ 



ROTATION AND TILLAGE "EXPERIMENTS AT LAWTON 17 

The results of the experiment are given in Table 9. There is 
little difference in the yields on spring plowing and on fall plowing, 
but where spring plowing was top-dressed \vith 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 st{)Yer 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 yea,rly 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 lilmwise 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 
F. The average yields 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 little from the 
average of spring plowing and fall plowing. The largest average 
yield of stover for the 14 years, produced oJ). plot G, was 677 pounds 
to the acre more than the lowest aycrage yield, produced on spring 
plo\\<ing. 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 bc a dependable crop, and may be relied upon 
t{) produce satisfactory yields of forage as roughage for livestock. 

RESULTS WITH FETEI!ITA 

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 unccrtain. The 
introduction of Spur feterita in recent jrCIlTS has bccn of considerable 
benefit because it is more resistant to chinch-bug damage than is 
common feterita. I' 

As shown in Table 10, the results of three methods of production for 
14 years are available. The differcnce in average yields between 
spring plowing and fall plowing continuously cropped to feterita 
amounted to 2.2 bushels to the acre in fn,vor of faU plowing. 
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 SLX additional methods 
are available. In 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 was also negligible, but in both in­
stances the yields exceed those on spring plo\\'ing under the same 
crop sequence. A still further incrense in yield followed when cow­
peas were plowed under for green manure instead of being harvested 
for hny. 

129789°--32----3 
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TABLE la.-Acre yields of feterUa grown by different, method., at the Lawton field station, 1917-1930 ~ 
00 

OR.UN (bushels)-,,-,-,-_._''---~'-'-I'---'-~ I - ---I Average 
C 
~I I 

'frelltmcnt nnd proviolls crop 1918! 1019 1920 1921 1922 19:", I 1924 1925 1926 11127 1928 1929 J930I ~\\~~ I HI17 I 
agell I 1 I 19J7- 1924- ~ 

C-.''.----,'', ,--,--,--,--I------______I______----~~ >­
t' 

Spring plowcd:
Fetcritll .•_••__. __ ••• _.___._.__ ' 25.3 2.9 18.1 21.4 22.9 17.9 2.8 13.9 15.0 tI:I 

20.7 4.3 12.8 14.8 26.9 21.0 3.3 14.8 
22.8 8.3 12.9 o 21.0 24.7 3.1 13.3g~~~~~~:::::::=:::=:::::::::i :::~~:~:I::::::~:I: ::~:~:k~:~:l::::~:~: ::::::~:,::::i:~:: 5.9 0.11 28.0 o23.3 0.1 17.9 13.1 

Fall !,llow!ld: i ~ 
], etcfluL_. __ ......... , .••.••••. 5.3 20.5 25.0 19.7 29.0 4.0 10. I 17.3 1-'3 

Rallr _._._ ............. _••.••.•• , 10.0 9.6 26.4 27. i 5.4 10.3 .... 

Cowpens.____ .. _•••• , .......... i 12.8 4.3 25.9 30.2 8.1 16.9 Z 


}·ullowcd. __ .•.•_•." __"_" ._._•.••, , :::: ;:i::::::i:i:::~~;:!:::i;:!:: ~;:~: ::::::~I:::iii: ~i 
10.8I~:~ I 17.0 12.8 29.8 26.1 5.7 15,0 18.1 c.:

(1reen Dlunurcd: 1 i !' I c.: 
('owpCIlS••• - .--••- •••---••••---1 ..------ .----.-- -----_.-:._-----:--._... -t ....... j" •••• --. 29.8 6.2 10.1 21.7 30.4 31. 4 0.0 21.5 ~o 


--------------,---'----, --- - ----<------~ -~--~ 
~ S'I'OVER (pollnds) 

'_. ___• __ "____ _ ________~ ....._~__...___ • ~~___._. ___~_.______ ¥ ____ """'-_____o.____, ____.~ __.... ~_. _. rn 
t:1Spring plowed: I t-j1,300 2,4\0 4,170 3,2H) 440 2,031 2,084 

1,360 1,700 4,990 4,080 000 2,4:13k'::8~~t~~==:::::=::::::::::::::: 11··:~:~·I··~~:~·I··~~~~·I··~~~~~·I-·~~~·I·---·-~·I--~~:~'15:f'~ I i~ ~ COWpca5____ • __ • __ ._••••• _..... 1 ._••__•••.__ •••.•••_•..••.••••_••....__•••_••.__ ..•.•.•• 2,580 1,170 1,900 0 4,030 3,670 270 1,946Cotton_.__.._.._.....__.__ ... 1 •••••••_ •.•.•••••••._.•.._••••_. _•.••••••••___ .• •....••• 2,700 1,000 1,120 3,700 3,000 4,540 1,050 2,500 
0Fall !,llowcd: ':tj:E ctarita.__ ._ ._ .............. . 1,460 2,400 4,310 4,440 520 2,481 2,360


Katlr_•••••• _••.. _.•••• _•••_._ 1,075 970 5,220 4,120 1,115 --- ..._--- 2.384 ~ I··~~~~~·I··~~~·I!··~~~~~,!··~~~~·I.-:~:~.I......~.I..~~~'I g~~ I ~g 
1,800 000 4,950 4,750 2,676 >­

\:;)Fall~~:l:.~~~=:::::::::::::::::: _' : '-a;7io·,--2;050' "ii:450'i"ii:ii5iiT2:ioo'I"'--'ij':--i;ii40' ~::m i: ~~ 1,000 1,410 5,300 3,985 :: n~ 1"2:420' 2,599 
~Green manured: j ....Cowpens. _____ •••___••.••••.••_ 1. j i ' 1,840 2,150 6,000 3,980 950 r.- ..... 2,081 C 

i .....'-.I.-......I.-...-..i ... -.... :~~~.=.~..=_.~-:=_2~~.!_~~_ C1 
8 
~ 
tr.1 
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RESULTS WITH MILO 

Milo was grown from 1917 to 1923, inclusive. During this 7-year 
period grain was produced by a.ll methods in three years only, 1917, 
1919, and 1920. As shown in Table 11, creditable yields ~vere pro­
duced in only two of these years. Total failures were recorded in 
three of the remaining y0!1l'S of the period and on all but one plot 
in a fourth year. Of all the grain sorghums, milo is the most sus­
ceptible to the chinch bug. In southwestern Oklahoma 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. 
T.UlLE 11.-Acre yields 	 (-in blUJhels) of milo grown by different methods at the 

Lawton field station, 1917-1923 

Aver·Previous crop and treatment 191i 1918 1919 1920 1921 1922 1923 age 

Milo: 
Spring plowed ........................... 
Spring plowed, top-dressed ..._ ....._.... 
Fall plowed .............................. 
Fall plowed, subsoiled .._................ 
Listed..........................___...... 

10.9 
9. i 
8.8 

12.6 
12.4 

0 
0 
0 
0 
0 

46.6 
48.6 
50.5 
48.6 
34.9 

31.2 
2i.l 
35.9 
28.3 
16.8 

0 
26.6 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

12. i 
16.0 
13.6 
12.S 
9.2 

Co~: 
reen manured............__............ 

Fallowed__..........__ . __•• __ ...___._ ........ 
1.0 

13.6 
0 
0 

50.5 
55.3 

42.1 
30.9 

0 
0 

0 
0 

0 
0 

13.4 
14.3 

RESULTS WITH CORN, KAFIR, SORGO, AND FE'i'EWTA UNDER CONTINUOUS CROPPING 

The discussion thus fur hiLS involved only such crops as are grown 
primarily for local consumption, and all rotations and cultural 
methods used have been included. The results with corn, kafu', 
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 kafrr, the quality- of the corn was 
almost always inferior to that of kafir, and the shelling percentage of 
the corn usually was low. The likelihood of producing at least some 
grain is also greater with kafir than with corn. Sorgo ranks third in 
comparison with corn and kafir in the quantity of grain produced 
and first of aU four crops in the production of 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 thtee comparable methods of production. 
TABLE 12.-Average acre ytelds (in pounds) oj curn, kafir, sorgo, and felerita on 

Jallow and continuou.~ly cropped by different methods oj seed-bed preparation at the 
Lawtem field station, 1917-1930 

Orain Total crop 
Tillage 

Corn I Kllfir Sorgl) Feterlt.n Corn Kafir Sorgo Feterl!n
-----------1----------------
Springplowed_.. ______......__ •• ____ 1,000 .1,159 i3i 80s 2,855 3,969 5,562 2,839 
Spring plowed, top·dressed._. ____ ._._ J,491 1,016 1,26U ,_••_,_. 4,154 5,097 9,294 ........ 
Fall plowed_________ .. __ .... __ .... __,.___ .. ___ 1,110 1, aao 826 oan 2,900 4,642 5, SOl 3,417 
Fall plowed, suhsolled_ ...._______••• 1,430 1,300 933 . __ ..... a,6~2 4,553 0,466 ______•• 
Listed ___•• ___•••_________ •_____.... _ 1,121 866 829 • ______ . 2.8W 3,610 6,020 ____ .. __ 
Fallowed......._..._________...___ ... J,4i4 1,5J.! 1,040 96-1 3,534 5,323 7,210 3,45\1 

--------,-------
Average••••____ ._...____....... 1,289 1,199 939 !l03:1, 319 4,517 6, i26 :1,238 
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The total crop produeed was somewhat higher on fall plowing than 
on spring plowing for all crops. Listing proved to Le the poorest 
method of seed-bed preparation for corn and kafir! but it was slightly 
beHer for sorgo than either spring plowing or fall plowing. The 
gain, however, was too small to be of much significance. 

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

$.P.e/H& .PLt:JH'EP·· 

CtlA?IV------------------­~ 
;"C"AF/,e-- --- - ---------- ­
,stlA?GO---- ----- --.' --- ---

FeTeA?/~------- --------~ ~ 


$P,eW6' PLt:JH2"~ 7l7P-.?JRESSEP..­
~OA?IV------------------­-

KAF/R.------------------­
SOA?GO------------------


FALL. .PLt:JH'EP; 

~tlA?N------- --- ---- -----­ ram 222 

KAR/i! ------- - -- -- - - -- ­ -

SOA?G-O-----.- - - ---------

FeTEA?/~--------------­

~LL	 .PLt:JH'E~ J'U.BSQ/LEP·· 

~OA?N- - ---------- ---- -- ­

K/lRR.----------------­­
~R.GO-------------------


L/J'TEP.. 
~tlA?IV------------------­ = ZI 
KAF/,e----------------­

~ !..\\\'I~~GO-----------------
FALL.OJrEP'­

~tlA?IV-------------------

KAF/~----------------­

~R.GO------------------

FETEA?/~--------------­

(7 ~ (.:W (m? (l ~ t41t? (at? 4a1f'1 AIm? 
6'>e#/N (»t/U;'/af") 7tl7:lf.l. ~A?OP (iPt7UH.P.sJ, 

FIGUlIE 2,-'\ "erage yields of corn, kufir, sorgo, and feterlta on fallow and contlnnously cropped 
by dilTerent methods of seed-bed preparation at the Lawton field station for the 14 year. 
1917-1930 

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 was not. Top-dressing was also of distinct 
advantage as compared with each of the other methods shown. Corn 
showed a smaller gain from the use of manure, and kafir showed a 
definite loss in gram yields but an increase in the total crop. 

Fallow was not of sufficient a,dvantage with any crop to warrant 
the practice. Wa,ter 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 avuilable 
moisture stored in the soil. 

http:iPt7UH.P.sJ
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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 responsible 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 

injBury. .. - 1 b h .. . h roomcorn IS stnctlY a cas 4 crop, ut t e st0ver remaInIDg ill t e 
field after the brush is removed is often pastured for a short time. 
Table 13 sho"'"8 the results of continuous cropping to broomcorn with 
different cultural methods from 1917 to 1930, inclusive. Ohinch-!::ug 
injury has been so prevalent t.hroughout the entire period of this 
experinlCnt that a quantitative study of the results presented is 
scarcely j u:stified. The yields of two plots located ahnost side by 
side have ranged from °to 770 pounds of brush to the acre, vv-ith the 
difference due to the entire destruction of the crop on one plot by 
chinch bugs. h 1919, 1924, 1926, and 1928, when climatic 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. Broomcorn is grown over a 
considerable arNL in the western part of Oklahoma, but the acreage 
is chiefly confmed to sandy :soil, where the crop is grown with more 
certainty than on heavy soils. 

TABLE 13.-Acre yields (in pounds) of broomcorn grown by different methods oj 
tillage at the Lawton field station, 1917-1930 

Previous crop and ,917 [g18 1919 192D 1921 1922 1923 1924 1925 192G 1927 1928 1929 1930 "~~~rtreutment 

Broomcorn:
Spring plowed _______ 370 0 i5G 440 0 0 223 400 0 420 0 600 150 0 248 
Spring plowed, top­dressed ____________ 400 0 fi50 no iiG 250 370 510 0 GOO 0 830 730 280 440Fall plowed _________ 370 0 850 590 450 0 150 450 0 400 0 570 210 0 293 
Fall plowed, sub­soiled______________ 

330 0 750 5W 700 0 200 410 0 410 0 640 300 0 313 

Listed, no other ­
preparation ' _____ • 290 0 GOO 450 0 0 156 340 0 450 0 5e.O 220 0 219Disked, listed , ______ 280 0 500 470 fi50 210 157 480 0 360 0 500 320 0 285 

Average___________ 285 0 550 400 325 105 157 410 0 ·t05 0 5f.o 270 0 252 
1=============== 

Fa!lowed __~~=~~_______ 280 I 0 650 (:10 700 0 183 400 0 440 0 590 200 0 298 

1 Beginning with 1921 the land was dlsked and listed deep. 

, Beginning with 1921 the land was diSked nnd listed shallow. 


RESULTS WITH COTTON 

Ootton 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 fa.rmer to meet the 
fluctuating conditions of climate and other crop hazards. Greater 
dependence is 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 suffered 
severely from insect damage. 



TABLE l4.-Acre yields (in pounds) of cot/on lint and seed cotton grown by different methods at t.he Lawton field station, 1917-1930 t-.:) 
t-.:) 

LINT 

I "~----------"'I I I I Average 

Plots I ' ~ 
Treatment and previous crop 	 ! aver- 1 1917 1018 1919 1920 II 1021 , 1022 11923 '1024 1025 1926 192i 1928 1929 1930 

'~l I I Im~llO. 
__1__1_____________,__1__1____'__,__,______ 1930 1930 ~ 

Spring plowed: 	 ,ICotton _________________________________________ I, 1 I' 220 0 
I 

300 446 150 
I'1

110 I 90 l'I 390 
' 

190 
, 

310 
I 

470 
' 

170 180 4.) 217 22.3 
~ 

Corn___________________________________________ 1 ,_______ _______ _______ 423 140 145 89 410 240 210 540 220 220 60 245 b:j 
Peanuts~---------------------_________________ 1 , ______________ "______ 427 160! 130 110 370 280 340 450 250 230 50 254 
Cowpens_______________________________________ 1 ______ .1 ••_____ _______ 403 130 I 155 90 360 330 300 440 240 210 70 248 
wheaL______________________________________ 2 ______ • _____________ -'-_____________ 100 260 170 2301 475 170 225 50 2210..! 	 -----J 

j-----'--I-I---- ---- ~ 
Average______________________________________ ,_______ 220 0 360 425 1451 135 96 I 340 242 278 475 210 213 54 2281 238 

~ Spring plowed, top-dreS-<ed: 1======1=1=1======1==1= cowpens _______________________________________1 1 _______ -------'------- 458 160 203 00 330 320 290 470 240 240 70 _______ 265 c:.:> 
Disked: 	 c:.:> 

Cowpens_______________________________________,__~_) :.::::::::::::.: ::::::':1::::::,: ::::::':i::::::': ~t_~_~~~~ 240 ~::::::.:~ 
Fall plowed: 1 	 ~I I 	

~ 

Cotton_________________________________________ 7 220 0 380 479 liO lOS 116 291 211 231 536 173 213 56 227 235
1>IiIo 3 ______________________________ • ___ • ___ • __ • 1 360 0 400 434 160 200 120 450 200 410 610 210 240 60 275 'lSI 
WheaL__________________________ • ____ • _______ .1 5 275 0 370 336 155 155 _______ 210 182 234 476 106 220 60' 221 • 223 

Ul 

Cowpens ____________________________ , __________ ' 3 200 0 450 391 12i I 150 140 I 400 340 ZiO 6W 290 290 80 267 281 t1
Corn ___________________________________________ \ 1 _______1_______ ------- -----~- ------- ------- 220 450 230 2~0 630 230 290 90 _______ '296 t?:JOats____________________________________________ , 1 _______ _______ _______ 421 180 120 160 320 280 210 450 180 230 90 _______ 246 
Sweetclover____________________________________ , 2 _______ -------1------- ------- ------- 145 80 465 165 160 555 180 275 65 _ • 232 ~ 
Sorgo (drilled)----------------------------------l' J ------- ------- ____ •• .1 _______ .------ ------- 100: 530 190 I 290 630 210 300 50 :_::::: '288 ---------------------------------- o 

Average______________________________________ _______ 264 0 400 413 158 146 134 391 225 262 562 209 257 60 249 257 ~1 
Fall plowed, top-dressed: 1 --- ­===============-­
Fall~I~~~~;:csiii;sOiied:----------------------------l 1 ------- ------- ------- ------- ------- ------- ------- 250 liO 220 500 200 220 40 7229 ~ 

Cotton________.________________________________ 240 0 350 451 130 150 130 320 280 290 520 210 220 80 241 253 .... 
Fall~Iowed, spring listed: - q 

o 
Listetton-----------------------------------------. 200 0 310 522 170 150 1?0 280 220 320 510 220 190 50 223 250 

Cotton ____________________________________.. __ " ~ 
160 o 2f,o 297 80 90 85 215 165 305 360 135 150 40 167 175

Green manured: Cowpens_______ •______________________________ " 
435 150 490 250 220 257 

Fallowed, manured ______________________ ••______ . __ 
Fallowed ____________________..____________________ _ 	 ~ 

250 o 350 314 135 	 510 235 255 ~g 1---230- 249i~1 ml ~igl ~~l ~~~I280 liO 200 170 390 3S0 330 550 260 310 100 285Fallowed, top-dressed _________ •________ •• ".._. ___ " 223 160 140 110 350 270 210 520 230 240 90 231 
---..!....-~!___, _-L--I__L _______l..____. .-'-_----'__...!.-__L-_....:..__.L_~__ 



SEED COTTON 

Cotton _________________________________________ , 600 0 1,020 1,230 4)0 310 2C-o 7S0 460 860 1, 180 460 470 110 582 594~~ 1 ICorn___________________________________________1 1 _______ _______ _______ 1, 185 300 415 255 1,080 l>!lO 550 1,430 590 610 180 661 
Peanuts ________________________________________ , 1 _____________________ 1,205 450 3SO 310 080 670 S60 1,170 670 500 130 _______ 674 ~ 
COWpellS _______________________________________ : 1 __ .__________________ 1,122 385 450 260 953 810 73~ 1,130 6ao 550 100 _______ 655 o 
Wheat__________________________________________ 2 _____________________ .-_________________ -. 280 600 415 530 1,210 400 575 115 _______ ' 534 :; 

A '-erage ______________________________________ '=:::::: -;;001--0- 1,020 J,Is6 40U ---aso 273 -goo 589 -----mil1,2:-i4 5ii2 -s5!l145 ----;m---;m ::a 
Springplowed,top-dressed: \================ ~ COWpellS_______________________________________ 1 _____________________ 1,305 460 580 250 1,060 820 740 1,210 660 600 180 _______ 710 
Disked:COWpellS_______________________________________ 2 _______ 1_______ _______ _______ _______ _______ 245 030 605 585 1,550 600 625 225 _______ '6711__--______________________________ ~ 
Fall plowed: \Cotton_________________________________________ 7 610 0 1,100 1,339 478 308 321 760 539 623 1,350 486 564 147 617 620

Milo , _______________________________..______ 1 9ilO 0 1,150 1,228 460 500 330 1,180 510 1,120 1,320 ll60 630 180 753 764 
WheaL___________________________________ .! 5 770 0 1,050 1,000 465 425 p74 428 594 ,1,208 532 560 164 ' 508 ' 505 ~ 
COWpellS __________________________________J 3 550 0 1,310 1,106 370 417 400 1,050 840 720 1,630 770 760 210 724 752 
Corn __________ --- _________________________.! 1 _______ _______ _______ _______ _______ _______ 600 1,170 500 640 1,620 610 750 2·10 _______ 1778 
Oats_______________________________________ .1 1 ____________________ 1,200 510 340 430 830 670 680 1,180 400 500 210 _______ 648 ~ 
Sweetclover_______________________________ ) 2_______ _______ _______ _______ _______ 405 220 1,215 440 I 420 1,·115 510 730 185 ------- '616 t;;f 

Sorgo (drilled) ______________________ ••.. ____ :__l_.:.:::.= ==.:.:::.=.:.:::.= == =-== ~ 1, 300 ~~ 1, 640 ~~~===~ 


AVerage_____•____________________________ :.::::::::: no __0 1,153 1,175 ~~ 37211,021 ~I~ I,J59 ~~~..--!!!...~ 
 ~ Fall,~ll~:,:~~:_~~:~~~~~~~:___________________________ i--1========_==,--::,-:--:- 1,270 1-:--:;-::-~-~-;-: ~ 

Fall plowed, subsoiled: I I 
Colton _________________________________________ j 1 670 0 080 I 1,265 300 420 330 1 850 650 I 800 1,330 I 570 580 I 220 645 1 670 ~ 

Fall plowed, spring listed: 
Cotton___________ ----------------______________ .,60 800 J,4oo 470 400 330 720 500 SEQ 1,280 500 I 400 1 140 618 655 

Listed: ~ 
Cotton_________________________________________ 450 715 820 240 255 250 565 390 825 9lli I 365 355 125 448 464 

Green manured: 
420 580 805 675 575 195 603 ~ 320 1 835 66511.305 

FnJlowbd, manured________________________________ _ ~ 1---6iiO-I-----o-l-i~020-11, ~~ 300 465 375 805 080 800 1,305 640 680 iOO 602FaJl~~~l"~_...~~~~~~~~==::===:==:=:===:====~=~====~= 1 _______ _______ _______ 185 
400 570 400 1,020 990 I 820 1,450 720 810 2fiO ~~~~~~~II 764 

Fallowed, top-dressed _________ , ..._______________ _ 1 _______ _______ _______ 625 480 410 320 920 690 ! 5-10 1,360 650 620 240 ------- 623 ~ 
8 

I Not nil continuous for entire 1Jeriod. • 10-year avprage. 
2 g-yeur uverag~. 6 9-year average. ~ • Milo replaced by feterita beginning 1924. i 7-yenr averago. 
• 13-year average. 

~ 
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In 1924 grasshoppers ravaged the cotton seriously and in many 
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 season and are sometimes responsible for more ox 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 yie1ds of lint were always 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 followin~ corn, drilled sorgo, milo, and fet­
erita were relatively high, but this may be partly due to the favorable 
location of the rotations containing these crops. 

SPR/H<, P~OH'EP: COTTtJ,....---------­
rA~~ ,P~tlH'EP: CtJTTtJH-----------­
FAL.;!' PL.OH'EP: H/~tJ / ----------­- "'",," 
FAU P~t:W'EP:H'HEAT2 ---------­
hfU P~tlH'EP'CtJH'..PEA".s"--------­-
r.4U P~tl""EP. .s"P&s/7/L.EP:COT7?1H­
FAL.L P,(O"..EP.L/STEP'COT717H---­-
L/.s"TEP.·=Tn:W------------------­~~ 
FAL,(OH?:P------------------------­

tl /t7{/.?rlP JW 
 {/ .w.?1KJ ~ __ ~ .,;:t1 ;R1 6rKI 
/ /'1/Ltl REPLACEP LlY rETER/U U//T(i#OPHP.s") .YEEP CtlTTOH ('ptJVA'P.s-)BE6'/HH/H<' H'/TH /."Z-F . 

Z /.7-YEA.€ AI/EIeA<,E 


FIGURE a.-Average acre yields of cotton grown by different methods at the Lawton field 
sLation for tho 14 years 1917-1930 

Cotton appears to do particularly well after cowpeas. On fall 
plowing it averaged, for the 14 years, 40 pounds more lint to the acre 
following cowpeas than following cotton. Fall plowing wheatland 
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 
'ldvantage. If the cost of production were taken into accOlmt, this 
method would not be at 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 less than that of cotton 
following cotton on fall plowing. As compared with the average 
of all fall plowing, listing showed a loss of 82 pOlmds 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 71jounds 
of lint to the acre. When the land was plowed in the fall an lister 
planted in the spring there was a gain of 66 pounds of lint t.o 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. 

http:P,(O"..EP
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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 
instances yields from continuous cropping or following other crops 
equaled. or exceeded the yields obtained 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 plowin~ in the fall. Ootton grown on cowpea land under 
five methods of tillage from 1923 to J.930, 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, 255. When corn was the previous crop during 
the eight years 1923 to 1930, inclusive, there was a difference of 47 
poundf of lint to the acre in favor of fall plowing. On fall-plowed 
land previously cropped to wheat or oats the greater yield was ob­
tained following oats. On fall-plowed sweetclover land, from 1922 
to 1930, inclusive, cotton produced a yield about average as compared 
with thfl 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 succeeding 
crop of cotton 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, as 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 a late planting of cowpeas was substituted, 
as was also done in 1930. In 1922 the peanut crop was a failure. 

A top-dressing of manure applied to spring-plowed cmvpea land 
increased the yield of lint 17 pounds to the acre. Using cowpeas as a 
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 
than on ordinary fallow and 54 pounds higher than on fallow top­
dressed with manure. 

RESULTS WITH WHEAT 

Wheat has been grown under a wide range of methods during the 
14 years from 1917 to 1930. A satisfactory 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, 
usually present in the wheat, to adjoininO" row crops. In order to 
alleviate tlus condition as much as possible, it became necessary to 
revise many of the rotations and to chan~e 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 
fluctuations from year to year regardless of the methods employed 
in production. In 1918 the yields ranged from 0 to 9.2 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 lllghest 
46 bushels. 



TABLE I5.-Acre yields (in bushels) of wheat grown by different methods at the hawlon field station, 1917-1930 ~ 
CT.I 

Average 
.Plots 

Treatment and previous crop 1 1921 1 1023 1 1025 1 1927 1 1929 ~ aver-I 1917 I 1G18 1 1019 I 1920 1 ]922 I 1024 1 1926 1 1928 I 1930 
aged1, 1 1917-/1917-/1920-/1924­

1930 1022 1930 1930 

---------------1---1---,--1---1 --1---.---1---1---1---1---1---1---1---1--',---,---,---,___ 
23 2 17 U 11 8 

Early WheaL______________ 5 11.2 2.7 27.7 22.8 13.8 2.7 _______ 37.1 3.8 28.5 10.0 15.5 9.7 0.4' 15.2 13.5 315.6 16.7Late plowed:plowed: wheat. _______________1 1 I 5.81 0 I' 24.3 ( 26.3112.711.51------.1 40.31 3.31 . 1 . 31 ' 8\ 0.8\ 6.71' 14.1 1 . 1' 15. 31 16. 1 I
Earh' plowed, subsoiled: Wheat_____ 1 13.3 3.3 25.7 26.2 12.5 1. 7 _0_____ 33.2 3.3 27.5 17.5 16.3 9.5 6.0 '15.1 13.8' 15.4 16.2 

t:l1Average_______________________ == Io:12:0 25.9 I 25.1 13.02:0==13ii:O3:"52M l6:!J14.5f9.71(J.4-;u:s13.0~16:3 
1 1=1=/=1=1=1=1=1=1=1=1=1=1=1=1=1=1=1= g

Listed: WheaL____________________ _ 2 14.9 2.2 24.0 21.4 14.8 2.5 43.0 5.5 25.0 17.7 15.5 8.3 4.3 '15.3 13.3' 15.8 17.0
Listed, manured: WheaL __________ _ I 20.6 0 17.2 26.7 11. 5 0 _______ 46.0 4.0 27.7 10.3 8.7 6.2 2.5 214.0 12.7 '14.4 15.1 f;jFallowed_________ •_________________ _ 3 16.6 5.6 27.7 24.4 15.6 3.3 22.0 42.0 12.0 27.0 15.2 25.5 15.7 9.5 18.7 15.5 10.3 21.0Fallowed, (op·dressed ______________ _ 2 23. a 9.2 25.7 li.4 H.6 4.3 33.7 '15.0 15.0 25.8 15.2 26.3 24.2 6.2 20.4 15.7 20.7 22.5Fallowed, manured_________________ _ I _______ .______ _______ 18.8 18. 3 3.7 30.7 46.0 13.2 28.0 13.5 27.5 22.3 6.3 _______ _______ 20.8 22,4 ~ Disked: Corn ____________________ ._ 7 14.8 2.7) 2:1.7 27.1 H.8 1. 5 ____________ ._ • _________________________ •__________________0___ 14.1 ________•____ _ 
Fl!li plowed: oats ____________.______ · ' 2 _________ .•.. ________ 17.0 16.5 4.3 17.3 39.5 2.3 27.6 14.2 19.41 9.3 7.0 _______ •______ 15.9 17.0 CI:1 
DlSked: Cowpeas.__________________ _ 4 ___________ •. _ 31.1 20.5 12.6 6.3 10.4 ·11.0 8.0 26.4 11.5 19.3 11.8 7.0 ' __ ' __________ 16.8 18.0 CI:1 

Disked, top·dressed: Cowpeas_____ ._ 1 .___________ . ___ ._. __ 14.0 1.5.3 6,5 20.8 40.5 9.5 20.7 13.2 18.2 15.7 5.8 __ . ____ •____ ._ 16.9 18.5 ~oIGreen manured: Cowpeus__________ _ 2 •______ . ______ ._____ ._ 17.0 13.2 2.8 24.3 44.3 0.1 28.2 11.9 23.5 13.9 8.2 ___ • __________ 17.9 19.9 
Drilled: Cotton____________________ _ 6 ______ ._ .. __ •• __ ._. __ 19.0 14.0 17.1 32.8 3.6 22.9 10.4 15.6 9.4 2.3 ______________ '14.7 13.9 ~ 
Drilled, top-dressed: Cotton________ _ 1 __ . __ . ________ . ___ 0._ •______ • ____• _____ .__ 18.3 33.2 6.5 20.7 9.3 11.7 '/.8 3.3 __ •••• _ .______ _______ 13.5 
Plowed: Spring barley______________ _ 1 _______ . _____ . - __ .•_. _____ ._ ._._.__ . ____ .. _______ 38.3 3.5 22.2 14.5 18.3 9.5 7.8 __ ._._. _____ . ___ .____ 16.3 UJ 
Early disked: WheaL______________ _ I ____________________ •______ •• _____ ._. ____ •___ .__ 40.2 2.5 23.3 15.8 15.5 8.3 5.7 ______________ ._.____ 16.3 
Lute disked: Wheat__________ • ___ ._. 1 ..• __ ._ •_____ . ______ •_____ . _______ _______ _______ 3·1. 2 3.8 19.5 11. 5 10.2 5.2 3.8 ______ • _________ .____ 12.6 t:::1 
Disked as needed: Whea1. ___ • __ •. _ I '. ___ ._ . ___ .._ . __ . ________ . ________ .______ _______ 34.3 5.7 22.8 15.3 14.0 4.8 5.0 ______________ •• _____ 14.6 lo;J 

-------- ---,----._-- ~ 
1 Greatest number at one time. Not continuous for e.ntire period. , 13-year average. , 10-year average. 

~ 
:> 

I 
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The average acre yield from all methods was 3.2 bushels in 1918 
and 39.5 bushels in 1924. With such wide variations in yields, itis 
essential that results should c(lver a long period to be of definite value. 
The apparent advantage or disadvantage of one method of production 
as compared with another is of little importance if the results cover 
only a few years, because even wide differences shown in Il. short period 
may be eliminated or reversed in a longer period. 

The difference in average yields, for 13 yea:rs, of wheat following 
wheat on late plowing, early plowing, subs oiling, listing, alld manured 
lis·ting was only 1.3 bushels to the acre. Early plowi'lg, listing, and 
subs oiling were done from July 11 to August 13, usually about the 
middle of July. Early plowing was done to a depth of 7 to 8 inches. 
Late plowing was done to a 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 increased growth 
of straw, but had little effect on the n,verage yield of grain. The 
average yield of wheat on fallow and top-dressed fallow from 1917 to 
1930, inclusive, 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. 

Durin&, thelears 1917 to 1922, inclusive, early plowing, subsoiling, 
manuring, an listing had a distinct advantage over late plowing in 
only one year, 1917. Th!3 average acre yield of wheat after wheat 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 WitS only 1.5 bushels 
more than from disked corn ground and 2.6 bush'3ls 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 period 1920-1930 was 3.5 bushels to the acre. The lowest average 
yield for this period was on listed manured wheatland and the highest 
was on cowpeas turned under for green manure. The increases 
obtained on fallow were not enough to make this method practicable. 
Neither did green manuring trove feasible. When cowpeas are 
harvested for hay and the Ian is disked in preparation for wheat, 
satisfactory yields usually are obtained with a 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 designed 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 year or in 
a period of years itre 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 individual farm and its equipment. Although a satisfactory 
average yield over a long period of years may be expected, the large 
annual fluctuations demand that the production be planned on a 
thoroughly economical basis that will carry the grower through the 
years of low yields. 
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RESULTS WITH OATS 

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

In Table 16 the annual 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 crop of oats. Oats on fall-plowed 
cotton are grown in a 4-year rotation of cowpeas, cotton, oats, and 
kafir. All crops in this rotation are grown on fall or winter plowing 
with manure disked into oat land in the wintedor kafir. 

TABLE 16.-Acre yields (in bushels) of oats, winter barley, and spring barley grown 
by different methods at the Lawton field station, 1917-1930 

Crop Treatment and previous crop 1917 1918 1919 1920 1921 1922 1923 1924 

------1---------·1----------------
Oats ________________ Fall plowed: Alfalfa____________ 6.6 0 15.6 62.8 37.2 54. 7 44.7 34.1 

Do______________ Fall plowed: Cotton___________ 5.0 0 12.2 79.7 47.5 42.2 49.1 85.6
Do______________ Fall plowed: WheaL__________ ______ ______ ______ 53.1 33.4 32.8 55.0 52.5Do______________ Disked: Cotton__________________________________ 55.7 28.8 41.1 41.9 68.8Do______________ Disked: ·WheaL ___________________________________________________ 37.2 53.8 

69.2 

22.9~i{~~~!~~~======I-~~~~~:~-~~:;~============== ====== ====== ====== ====== ====== ====== ~ti 31.3 

Average 

Crop 'l'reatment and previous crop 1925 1926 1927 1928 1920 1930 
1917- 192G- 1923­
1930 1930 1930 

-----1---.-------1---1-- --------------
Oats____________ Fall plowed: Alfalfa_________ ]7.8 45.9 25. n 45.0 30.9 22. 5 31. 6 38. 2 33.2 

Do__________ Fall plowed: Cotton ________ 19.1 52.2 22. 5 36.6 25.0 25. 9 35. 9 44. 1 39.5 
Do__________ Fall plowed: WheaL_______ 22. 2 29.1 18.8 32. 8 25.3 39.1 ______ 35.8 34.4 
Do__________ Disked: Cotton_____________ 23.1 52.5 18.1 34.7 27.8 38.944. 4 ______ 39.7 
Do__________ Disked: Wheat _____________ 21. 9 33.4 21. 3 22.2 24.1 25.9 ____________ 30.04. 2 ___________ _Winter barley___ Disked: Cowpeas___________ 0 48.3 29.4 16.7 11. 0 23.8 

Spring barley______ :_dO_______________________ \ 1. 9 21.3 2.5 13.8 12. 3 12. 5
8.3 ____________ 

Do___._______ Dlsked: Wheat_____________ 5.4 20.6 3. r, 13.1 14.4 12. 7 7.7 ____________ 

Oats 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-year 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 ll-year period 1920-1930 and the 8-year period 1923-1930 the 
gains were 5.9 and 6.3 bushels to the acre, respectively. In a compari­
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 l\verage yield on disked cotton land, however, 
was only 4.4 bushels to the acre less. Oats on fall-plowed wheat­
land yielded 8.3 bushels to the acre less than on fall-plowed cotton 
land, and growing the crop in this manner proved to 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 diskeu 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 to a very limited extent, because 
of its apparent inability to give satisfactory results. Winter barley, 
on 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 b!l.rley 
and are presented in Table 16. S(lring barley produced a little more 
than half as much as winter barley during the eight years. The 
annual yields of ·winter barley ranged from 0 to 59.2 bushels to the 
acre, and the annual yields of spring barley ranged from 1.9 to 31.3 
bushels to t.he 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 crops uSJally 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 and 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 comparabh 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 acre 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 I-horse drill. In order to facilitate a uniform seeding, a I-horse 
harrow preceded the wheat drill. 
T.ABLE 17.-Acre yields (in pounds) of wheat and oats following wheat and cotlon 

and of wheat, winter barley, and spring barley following cowpeas at the Lawton 
field station, 1920-1930 

C;oP Treatment and previous crop ./1920 ~ 1922 I. 1923 ~~ 
WheaL............. Early fall plowed: Wheat....__. 1,370 825 160 ........ 2, 228 226 
Oats.....__..______• Fall plowed: Wheat. __......... 1,700 1,070 1,050 1,760 1,680 710 
Wheat.. __ ...____.•. NOll~: Cotton....__• ____ •__••••1 1,140 840 ......__ 1,028 1,967 21S 
Oats.......__ ....... D!sked: Cotton••____..__....._. 2,000 1,160 1,430 1,340 2.200 740 
WheaL......__...__ Dlsked: Cowpeas __...____..___ .~ __--.....____. __ ....____ 1,150 2,485 540 

~~~y~~..rl~l:~===:= =====~~====::=:==:=::=:======::=:;=:::=:==,:==:==== :::=::== ~~g ~: ~ gg 
Averago 

Treatment and previous 1926Crop 1927 1928 1929 1030crop 1920- 1923-­
1930 1930

------1-------------------------- ---
WheaL..__________ Early fall plowed: Wheat 1,710 958 930 582 382 1937 21,002
Oats.. _____...__...Fall plowed: Wheat____. 930 600 1,050 810 1,250 1,146 I,09'J
WheaL __ .... ______ • None: Cotton________... 1,377 622 937 505 135 18S3 856
Oats....__________• Disked: Ootton__....... 1,680 580 1,110 800 1,420 1,323 1,245WheaL..__________ Disked: Oowpeas ..____ _ 415 ______._1,015 770 1,100 770 1,117Winter barley....... _____do______..._____...._ 2,320 1,410 800 530 200 ______ __ 1,143
Spring barley .. ____ .. __.do__•__________.., __ • 400 __ . ____ .1,020 120 tiUO 500 599 

I ID-year averlllle. 7·year average. 
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During ~:n.e 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 ease of preparing a 
seed bed for the crop subsequent to cowpeas. The cowpeas have been 
grown in cultivated rows, being planted about NIay 15, and harvested 
as a hay crop when the first pods began to turn brown. The quantity 
of seed produced varies somewhat \vith climatic conditions, but 
depends more directly upon the variety. 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 Early Buff 
was used. This variety is a semierect type, matures early, and 
produces a medium growth of v"ine and usually an abundant quantity 
of seed. In 1929 and 1930 a Chinese importation, white seeded with 
a pinkish-brown eye, was used. This selection resembles the Black 
Eye cowpea in growth, but appears to be more prolific in the produc­
tion of seed and fully as good in 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 lmfir 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 pOlmds to the acre in favor of kaHr 
land. There was but little difference between the average yields of 
cov,,-peas on spring-plowed and fall-plowed cotton land, but the aver­
age of both methods was olliy 44 pounds to the acre less than the 
average of both spring and fall plowing on kafir land. Token as a 
whole, the average yield of cowpeas on spring-plowed land for 11 
years is only 180 pounds to the acre less than the average on fall­
plowed land. These differences are not so important when it is con­
sidered that the yields represent the total crop in the form of Held­
cured hay. However, cowpeas have demonstrated considerable 
dependability of production and have averaged nearly 1 ton of Held­
cured hay to the acre. 



TABLE 18.-Acre yields (tn pounds) of cowpeas grown by different 'IIIe/hods at the Lawton field Illation, 1017-1930 

A\'ol11go 

PlotsTreatment and aver· 1917 1918 19111 1920 1021 1022 1023 1IJ24 1[125 1020 1027 1028 1029 1930 ~ pre\'lous crop ngcd t For 1920- oI\'nr 'Ing 10lU­
perlorls lU3U 1030 ~ 

------------I---,---,---,---'---I---I-.,~-

~ SPrf{\~J~~~t\~·~~~:··___········1 iOOI5'20012'OOOI2'2r~)12'10011'I;,o12'20011'2751 Oi512.:J0011,42513,47511,2001'2,01912,129II,s;,o2\ .......1
KnOr.... ___________ •••• 5 ................ 4,.00 :1,160 2.010 2,300 1,40() I,Sf>O 1,000 1,107 2,467 1,4tl7 2,11I7 1,007 •• ___••• 2,125 1,80L 

l\fllo 3........... _. __ ..___ .......... 2 ... ~ ....... ~ ... _... _~._ ·I,{,25 2,075 l,flifi 2,.550 t,·lrlO 1,725 J,or,o I,Oilj 2,550 1,000 2,775 075 ._ .... _._ .. 2,010 1,'1\)1 

Cotton., .. _.. _.. _. _____ ......... a .~_~_." .. ~ .... ~ .............. , a,OOQ 2,;17 2,Otii ',2fJO 2,200 1,,100 1,100 2,150 1,500 a,r>3:i 1,217 .......................... __ ... 2,012 ~ 


--- ---- ._----------------------------------------------- ­
A\·ernge•. ____........I~I ... :....1 iooI4,80812.oS,Ii. 2,2:1812,2;.111,31:11-1,00111,18\:11,07°12,:10711,a4~1 :J.17511,IISI'2,()20~1 1.886 ;j " 


Fall plowed: 
K~fir__ .... _._ .. _~_a" ___ ""A 2 0,000 1.200 <I,ano a,300 a,Z25 2,fOO I,S50 2,200 It2i5 1,12!) 3,Oi5 1,62.1 :1,800 1,200 42,023 2,400 2,289 

1\[ilo!~_~_ .. __ ",,,,,, ___ ,,~ __ ~ 2,iOO 1,750 2,SOO 2,,100 1,050 2,200 1,200 1,050 2,1;00 1,400 2,SOO 1,<150 2,017 1,955 
 E
('otton~._,,_.. _.. _..___ ~ __ ~ ___ .. _ a,OOo 2,500 2,900 1,,100 2,2:10 l,2Ja Jt2~5 2,5:18 1,tlJ3 3,413 1,23S _ ......... ..;_ ........ _.. __ 2,079 


~ ~~~~;::::::~::::::::::~ :I, 100 ~:~~ ~:~~~ 5;Ji8 ~~ .... ....... __ :::::~: ~:::-~.. ------ .. ::::::~: ~ ~:g?,g :::::::: ~::::::= 

Sudan................... I __ .". .. _. . ... 3.150 2,~~K) 2.100 OliO ._ ... _ ..... _ ............ "..• _................... '2.100 ..... _.....____• l'-'!I

S\\"(!ctclo\·cr.. _______ ...... 1 ,.__ _ .. , __ ~ .. ~ ... _ 3.100 2,20(} _~_ ~ •. ~~"._ .~ .. ~_. ~__ _ _. __ ~. __ "".> ~~ ... ~_. ~~ .. " •• " + ~ S2,OnO ..... *7~"~ ....... ....
.. ....... _ _ 


Average..__ ..............:.:~ooo -;:~" :I::I~;·. 2.lJa!~ -2.D,I!) _:2;,o~_I •.IO:l 2.210. 1.2W,.-<~.133 2,ROI 1.51::..13.:1:10 I,~'!J~ '2.379 2.175 2.006 S 

Fall Iisl: Kaf1r......_..~._ I ''''::.:J " __ ._'_-_ . 1.800 1.350 1.350 _.::: ........... _~.I .....:~~_._._._~1~.:.._~ ..·....,11.5()(] ......... - ........ 
 ~ 

I Orentt)St number III nny on~ time. Not. nil continuous for cntiru period. ')JiIo rcplnced by fclarlla heginning 1924. 

2 I~J~yenr nverage. II -I-your I\\'crng-c. 

, :\1110 rcplltec,1 hy fctcrltu beginning 1025. :; a-yenr Ilvcrngc. ~ 

• 14-ycnr uvernge. & 2-ycur u\,cruge. ;.. 

.-3 

~ 
8 

~ 

~ .... 

• 

http:1.51::..13


, , 
J 

• 
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RESULTS WITH ALFALFA 

Alfalfa 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 6-year rotation. This provides for seeding each year a 
plot that is to grow continuously for three years. From 1917 to 
1921, inclusive, the alfalfa was gro\vn on fall-plowed wheat stubble. 
From 1922 to 1930, inclusive, the alfalfa was seeded on disked cotton 
land. Seeding was always done as soon as practicable in the spring, 
when soil-moisture conditions were favorable for gennination and the 
danger from killing frost was past. Fall seeding, however, is prac­
ticed almost exclusively by farmers. When there is sufficient mois­
ture in the fall to insure germination, this method of seeding results 
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 6-year 
rotation was grown in 44-inch rows and cultivated to prevent weed 
growth. Under tIns 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 1919­
1930. The hay crop was an entire failure on the rowed plot in 1921 
and on the broadcast 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 
broadcast 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 broadcast plots. 

The first-year acre yields 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 pOlmds. 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, wruch 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 alfalfa and 800 to 5,850 pounds 
to the acre on broadcast plots. The average yields were 1,317 pounds 
to the acre on the rowed plot and 2,569 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. 

Alfftlfa does not satisfactorily fit into a short rotation, and a cor­
rect measure of its production can not be obtained in such an arrange­
ment. The uncertainty and e::-.-pense of obtaining a good stand makes 
it inadvisable to plow under an established stand so long as its growth 
is satisfactory. Grasshoppers were a serious menace to alfalfa 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 fr.equently constitute a very appre­
ciable percentage of the first cutting of hay in the spring. 
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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. Beginning with 1919, the 
rotation was changed to provide for seeding sweetclover on disked 
cowpea land. Under this arrangement sweetclover has been harvested 
as a hay crop. The yields of hay during the 12 years 1919-1930 
ranged from 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 
satisfactory 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 kafrr land. The 
:yields obtained during the 14-year period 1917-1930 in rotation No. 
134 ranged from 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 yield of 
sweetclover for the nine years 1922-Hl30 was 1,089 pounds to the 
acre on disked cowpea land in rotation No. 133 and 803 pounds to 
the aCi,; on disked kaill 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 tinIes, 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 exceptions the peanuts were of poor quality and very poorly 
filled out. There was less v:uiatioll 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 CONCLUSIONS 

The soils in sou.thwestern Oklahoma differ widely in structure and 
composition, and erosion is a significant problem on most farms. 

Rainfall is usually torrential in character, and its distribution is 
erratic. The summers are long and hot and protracted periods of 
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drought are frequent. Winter temperatures are generally 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 failures. 
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 tight upland. 
Kafir is the best adapted of the grain sorghums. 
:Milo can not be grown successfully, largely because of its suscep­

tibility to chinch-bug damage. Feterita is more susceptible than 
kafir to such damage, but has a place as a catch crop for feed. The 
heaviest tonnage of feed is produced by sorgo. Cotton is well 
adapted to conditions in the section and is its leading cash crop. 
1Vinter wheat, winter barley, and spring oats are successfully grown. 
Cowpeas are the most dependable legumes on upl.and 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 generally yielded better 
on.fall or winter plowing than they did on spring plowing. 

Listing and plowing were of about equal value as preparations for 
wheat, but listing was inferior to plowing for row crops, because of 
poor stands and 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 increased yields of any of the important crops. 

There is little in the results to recommend the use of green manure. 
Barn:rard manure must be applied with discretion. Either barnyard 
or green manure ma:r overstimulate early growth that mny later fire 
and result in a reduced yield of grain. Cotton, com, 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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