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SUMMARY 

Corn yield at Campbell Field was raised from 34 bushels to 77 bushels per 
acre with three irrigations totaling 5.5 inches of water. Acre yield at McCredie 
Field was increased from 69 to 85 bushels of corn in one test and from 51 to 79 
bushels in another comparison by one irrigation of approximately 2 inches. 

Soybean yield at McCredie Field was raised from 17 bushels to 31 bushels 
per acre by one irrigation of 4.7 inches in late August. The beans from irrigated 
plots were 50 percent larger and their oil content was almost 11 percent higher, 
compared with beans from plots without extra water. Soybeans were damaged 
at Campbell Field by hot, drY winds in late July and August. Acre yield was only 
10 bushels where 11 inches of water was applied, compared with 2 bushels with
out irrigation. Additional study is necessary to develop recommendations for 
irrigating soybeans. 

Cotton yield was increased almost 1.5 bales per acre by 4 irrigations totaling 
7.4 inches at Campbell Field. Staple length of the cotton was increased, and gin
ning percentage was decreased by irrigation. Extra water produced heavier bolls 
ana a top crop which accounted for much of the yield difference. 

Wheat, which grows in a more favorable part of the rear from a water stand
point than the other crops under study, has not responded significantly to irriga
tion. 

In addition to reporting 1953 work, this bulletin includes a summary of data 
covering the entire period of study, which began in 1948. The experimental plots 
are located in central Missouri near McCredie, Callaway County, and in southeast 
Missouri near Campbell, Dunklin County. Soil treatments were added to all plots 
according to soil tests so that plant nutrients would not be a limiting element in 
production. 

Adapted seed with high yield and high quality breeding; plant nutrients in 
sufficient quantity; control of insects, diseases, and weeds; ample water; and good 
tillage and harvesting practices - all of these are necessary to obtain maxim urn 
yields of top quality crops with regularity. 

Report on Department of Field Crops research project 
number 160, entitled "Cotton Research." 
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Effects of Supplemental Water 
on Field Cropsl . 

D. M. Whitt2 

INTRODUCTION 
Dry weather during much of the growing season 

in 1953 focused attention on irrigation in most parts 
of Missouri. A survey by the Department of Field 
Crops showed that farmers in 67 counties of the State 
irrigated some kind of field crop during the year. Low
er yields resulting from dry weather are observed easily 
in a year like 1953. But droughts of shorter duration 
have lowered yields at McCredie Field every year ex
cept 1951 since studies of irrigation were begun in 
1948. 

It is only natural that greater attention is given 
to water when there is too much or too little of it. 
But water must be looked upon as a major factor of 
production every year; one requiring as much atten
tion as adapted seed; plant nutrients; control of in
sects, disease, and weeds; and good tillage and har
vesting practices. 

Studies of supplemental water were conducted at 
two locations in 1953. Corn, soybeans, and wheat were 
studied at the Midwest Claypan Experimental Field 
(McCredie Field) in Callaway county. Corn, cotton, 
and soybeans were under measurement at the Uni
versity Horticultural Experimental Field (Campbell 
Field) in Dunklin County. 

EXPERIMENT AL METHODS 
Soil Description and Soil Treatments 

McCredie Field. Soil on the McCredie Field is 
Mexico silt loam. A heavy, plastic clay layer under
lies the surface soil at a depth of 12 to 14 inches. This 
soil was formerly referred to as Putnam silt loam, 
sloping phase, and is representative of about 5 million 
acres of clay pan soils in the State. Results of tests 
made on surface soil samples from the plots when 
study began in 1948 are tabulated in Table 1. 

TABLE 1 -- RESULTS OF SOIL TESTS McCREDIE FIELD 

Horizon 
. inches 

0-7 

Organic 
Matter 

% 
3.1 

PLOTS, 1948. 

lb. lb. lb. 
49 204 373 

Lime 
Ca Requirement pH 
lb. lb. · 

1370 5000 5.2 

Basic soil treatments applied to the plots include 
4 tons of lime, 1,000 pounds of rock phosphate, and 
100 pounds of muriate of potash. Maintenance ap
plications of potash are applied every 4 years in addi
tion to that supplied in starter fertilizers. Each crop is 
planted with a starter fertilizer. Extra nitrogen is plow
ed down for corn. Wheat is topdressed with nitrogen 
in the early spring. Fertilizer applications made at 
planting time are given under the discussion for each 
crop. 

Campbell Field. Soil on the Campbell Field is 
Lintonia fine sandy loam. As is true with many delta 
soils in Southeast Missouri, the soil is highly variable 
in texture within short spaces. Sandy loam soil can 
be found the full depth of a soil auger on some plots, 
while adjacent plots may have materially heavier soil 
at a depth of 2 feet. Damage to young seedlings by 
blowing sand is experienced on this soil in seasons of 
high wind and the effects of drought are more severe 
than on heavier soils of the delta area. 

Results of tests made on samples from the plots 
at the beginning of study are tabulated in Table 2. 

TABLE 2 -- RESULTS OF SOIL. TESTS CAMPBELL FIELD 

Horizon 
inches 
0- 6 
6 - 12 

12 - 24 

OrganiC 
PLOTS, 1953. 

Lime 
Matter P,05 K Mg Ca Requirement 

% lb. lb. lb. lb. lb. 
0.8 171 238 45 1500 4100 
.4 67 171 59 1600 3800 
.3 57 147 79 1500 3400 

Soil Moisture Determinations; 
Irrigation Schedules 

pH 

5.4 
5.7 
5.8 

Soil moisture blocks were placed at 0.5-, 1-, 2-, 
and 3-foot depths under three irrigated plots and three 
unirrigated plots of each crop at the Campbell Field. 
Wire leads on the blocks could be attached to a mois
ture meter to read the available water at each depth. 
The meter is calibrated to read directly the percentage 
of available moisture in the soil. It does not measure 
total water content but only that portion of the soil 
moisture which is available to the plants. Readings 
were secured twice weekly. 

1 Missouri Agricultural Experiment Station and United States Department of Agriculture cooperating. 
2Research associate, Department of Field Crops, University of Missouri ; and soil conservationist, Soil and 

Water Conservation Research Branch, Agricultural Research Service, U. S. D. A. Acknowledgment is made to 
Dr. W . C. Etheridge, chairman of the Department ofField Crops, for his advice, encouragement, and supplies for 
these studies. This department was the first to promote irrigarion of field (mps in Missouri and has urged systema· 
tic research on the subject for many years. 
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4 MISSOURI AGRICULTURAL EXPERIMENT STATION 

Corn. Studies at the Nebraska Station show the 
needs of corn for water throughout the season. The 
soil should be adequately supplied with water at plant
ing time. Afterward, the plant needs water most when 
it is laid-by, when it is tasseling, and when it is silk
ing. The Nebraska studies show that irrigating after 
silking doesn't help much in increasing yield and that 
irrigations after the milk stage are worthless . The 
irrigation schedule for corn at Campbell Field was as 
follows. 

Plots 
A. No irrigation. 
B. Irrigate same as C through June. 
C. Irrigate when laid-by and at early tasseling 

if block at 1 foot is down to 50 percent avail
able water or less. Irrigate at late silking if 
block at 2 feet is down to 50 percent avail
able moisture or less. 

Treatment designated rrB" was included to insure 
a full stand of the crop for comparative purposes. 

Moisture blocks were not installed under the corn 
at McCredie. A single irrigation was made at late silk
ing-early filling, when inspection of plants and soil 
indicated moisture shortage. 

Soybeans and Cotton. Soybeans and cotton at 
the Campbell Field were irrigated on the same sched
ule as follows: 

Plots 
A. No irrigation. 
B. Irrigate same as C through June. 
C. Irrigate when moisture block at 1 foot drops 

to 40 percent available water through July. 
Irrigate when block at 2 or 3 feet drops to 
40 percent available water in August. Stop 
irrigation August 31. 

Moisture blocks were not installed under soy
beans at McCredie. A single irrigation was made dur
ing pod filling in August, when inspection of plants 
and soil indicated moisture shortage. 

Wheat. Only 0.27 inch of rain fell in the fall of 
1952 between September 1 and November 8. A single 
irrigation of 1.5 inches was applied on October 22. 

Irrigation Methods 
Irrigations at the Campbell Field were made with 

a portable sprinkler system and the water was pumped 
from a deep well. Furrow irrigations for corn and soy
beans and sprinkler irrigations for wheat were used 
at the McCredie Field with water from a 16-acre lake. 

All water treatments at Campbell Field were in 
randomized blocks with four replicates. The results 
reported from McCredie Field are averages of triplicate 
plots in soybeans, duplicate plots in rotation corn, six 
samples at random from single plots in continuous 
corn, and four samples at random from single plots 
in wheat. 

EXPERIMENT AL RESULTS 
Precipitation and Temperatures in 1953 
In general, the amount and distribution of rainfall 

was more favorable to crop production at the Mc
Credie Field than at the Campbell Field in 1953. Low 
rainfall at Campbell in June was accompanied by high 
temperatures, with 27 days registering 90 degrees or 
higher and 10 days having a maximum temperature 
of 100 degrees or more. Precipitation and temperature 
data for the year are tabulated in Table 3. Rainfall of 
less than 0.25 inch in any one day is omitted from the 
daily amounts but is included in monthly totals. These 
small amounts of rainfall are of little importance in 
supplying the needs of growing plants unless they 
come almost daily. 

Corn 
Campbell Field. Corn, (US 523W) was planted 

April 23, with 333 pounds of 3-12-12 fertilizer per 
acre. It was side-dressed May 26 with 148 pounds of 
33.5-0-0 and again June 4 with 332 pounds 33.5-0-0, 
making a total nitrogen application of 171 pounds per 
acre. The stand was thinned to approximately 18,000 
stalks per acre on all irrigated plots and on one-half of 
the unirrigated plots. The remaining unirrigated plots 
were thinned to approximately 10,000 stalks per acre. 

Moisture block readings showed a need for ir
rigation at all three times outlined in the schedule and 
irrigations were made as follows : 
Plant stage and date B Plots C Plots 

Laid-by, June 9 2.48 inches 2.48 inches 
Tasseling,June 25 1.54 1.54 
Late silk, July 7 1.50 

Total 4.02 5.52 

Yield data are summarized in Table 4. Highest 
yield, 76.9 bushels per acre, resulted when three ir
rigations, totaling 5.52 inches, were applied at laying
by, at tasseling, and at silking time. Omitting the irri
gation at silking time resulted in a 16.2 bushel reduc
tion to 60.7 bushels per acre. The acre yield without 
irrigation was 34.2 bushels. On plots without irriga
tion, reducing the stand from 18,500 to 10,500 stalks 
per acre gave a slightly higher yield but the difference 
was not statistically significant. 

. The average size of ears varied widely. Unirrigat
ed corn had ears which weighed an average of 0.15 
pound. Ears grown on plots receiving three irrigations 
averaged 0.30 pound, while those produced on plots 
without the irrigation at silking time averaged 0.26 
pound each. There was not a significant difference in 
protein content of the corn from any of the plots. 

Corn was damaged on all plots by corn borers 
and corn ear worms. Estimates of yield reduction made 
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TABLE 3 -- PRECIPITATION AND TEMPERATURE AT CAMPBEL L AND McCREDIE IN 1953. 
IAllly Number ~ 

Ave rage of days of days 
Tol.a l Date a nd amount of effec live maximum 90°1' or 1000 1' Or 

Month Prec I Itation ra il1fa ll Temp. hi he r hi he r 
nC es amp Ie I' 

Jan. 3.06 
Feb. 2.58 
Mar . 8. 18 
Apr. 3.58 

4 11 14 16 17 18 
May 3.15 :!4 ~ :n- ~ :-52 -:IT 80.2 0 

22 27 
June .88 ~ ~ 96.2 27 10 

3 8 16 20 
Jul y 2.62 35" lIT ~ :-45" 92.2 19 

22 
Aug. .43 :rr 92.9 22 
Sept. .03 87 .0 12 

(McCredie Field) 
Jan. 1.42 
Feb. 1.01 
Mar. 3.60 
Apr. 2.95 

4-6 15. 17 22 
May 3.74 ~nrfN 75. 1 0 

6 13 - 14 25-26 
June 3.50 :rr- nrno 92 .5 21 

4 
July 1.98 r:-sn- 92.7 22 

4 
Aug. 2.14 r:113"" 91.9 19 

3-4 18 
Sept. 2.38 f]"g" ~ 89.3 14 

Note: Rainfa ll of less than .25 in ch III anyone day Is omltled from daily amou nts bu t 
is inc lude d in monthly totals . These s m a ll amo unt s of ral nra ll a r'e or littl e imporlance in 
su pply ing the needs of gr'ow lng plants unless they occ ur a lmos t daily. 

TABLE 4 -- EFFECT OF ffiRIGATION ON CORN YIELD, EAR WEIGHT, PROTEIN 
AND SHELLING PERCE NTAGE, CAMPBELL FIELD, 1953 . 

Ear 
Sta lks Ears Yie ld weighl 

P lot s lrriga lion per acre 
inches 

Al None 10, 500 10,000 77.8 11. 2 
A None 18,500 14,300 77.7 11.1 
B 4 .02 17,900 15,900 79.3 10.7 
C S.52 18,200 17,800 79. 3 10.1 

L .S .D . 1'70* 52.2 .2 1 4 .9 2.1 
L .S. D.5'\'.* 36.4 . 14 3.5 1.4 

*The va lues ente r d opposi te these te rm s show the diffCl'ence "equi" ed for 
s ta ti s ti cal s ign ifi cance a t the I percent and 5 pe r ce nt I ve ls. r s pcc live1y . 

TABLE 5 -- EFFECT OF ffiRIGATION ON CORN YIELD. EAR WEIGHT. PROTEIN, 
AND SHELLlNG PERCENTAGE OF CORN GROWN ANNUALLY, McCREDIE 

Sta lks 
Plot s Irriga tion per ac r e 

Inc les 
A None 14 ,400 
C 2.00 13, 200 

L.S. D.1 '70 
L .S. D. 5,\,. 

FIELD, 1953 . 

Ear s 

12,400 
12,400 

Yie ld 

14.6 
10. 3 

Ear 
we ight 

.09 

.06 

She lling 

78 .7 10 .8 
80.0 10.6 

.6 

.5 

TABLE 6 -- EFFECT OF ffiRIOATTON ON CORN YIELD, EAR WEIGHT, PROTEIN, 
AND SHELLlNG PERCENTAGE OF CORN GROWN IN ROTATION, McCREDIE 

FIELD, 1953. 

Stalks Ears Yie ld 
Plots 

A 16,400 11,600 74.3 11. 9 
C 16,100 12,500 79. 5 11. 3 

L. S.D.1 0/. 13.5 .07 3.7 .4 
L .S. D.5% 9. 5 .05 2.6 .3 

5 

ffiRIGATED 

Adequate plant nutriencs and ample water 
are required for high yields of good quality 
corn. At the McCredie Field in 1953, average 
weight of ears was .43 pound under irrigation 
and .30 pound without extra water. 
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TABLE 5 -- EFFECT OF ffiRIGATION ON CORN YIELD. EAR WEIGHT. PROTEIN, 
AND SHELLlNG PERCENTAGE OF CORN GROWN ANNUALLY, McCREDIE 

Sta lks 
Plot s Irriga tion per ac r e 

Inc les 
A None 14 ,400 
C 2.00 13, 200 

L.S. D.1 '70 
L .S. D. 5,\,. 

FIELD, 1953 . 

Ear s 

12,400 
12,400 

Yie ld 

14.6 
10. 3 

Ear 
we ight 

.09 

.06 

She lling 

78 .7 10 .8 
80.0 10.6 

.6 

.5 

TABLE 6 -- EFFECT OF ffiRIOATTON ON CORN YIELD, EAR WEIGHT, PROTEIN, 
AND SHELLlNG PERCENTAGE OF CORN GROWN IN ROTATION, McCREDIE 

FIELD, 1953. 

Stalks Ears Yie ld 
Plots 

A 16,400 11,600 74.3 11. 9 
C 16,100 12,500 79. 5 11. 3 

L. S.D.1 0/. 13.5 .07 3.7 .4 
L .S. D.5% 9. 5 .05 2.6 .3 

5 

ffiRIGATED 

Adequate plant nutriencs and ample water 
are required for high yields of good quality 
corn. At the McCredie Field in 1953, average 
weight of ears was .43 pound under irrigation 
and .30 pound without extra water. 



6 MISSOURI AGRLCULTURAL EXPERIMENT STATIO N 

by the University survey entomo log ist were 10.5 per
ce nt for irri ga ted plots and 8 .25 percent w here no 
wa te r was appli ed. Corn on the experimen tal plots 
was th e on ly corn in an ex te nsive ac reage farmed 
large ly in cotton, soy beans, and ho rti cultura l crop". 

McCredie Field. Corn grow n in ro tation and 
corn grow n co ntinuously have been under irri gat ion 
study at McCredie since 1948 . Thi s yea r US 13 hybrid 
corn was pbnted o n all plots May 12 with 340 pounds 
of3- l 2- 12 fertili zer. A poor stand was o bta ined o n the 
rotation plots. They were re planted Jun e 1 w ith 285 
pounds of 3-12- 12 ptr acre. Amm o nium nitrate and 
96 pounds I er ac re of 0-0-60 we re app li ed a head of 
corn on all plots. Tota l nitrogen app li ca tion was 152 
pounds p rare on the rotation p lo ts and 173 pounds 

n the co ntin uous co rn plots. 
Corn a t this location was fa irly we ll supplied with 

moisture inJune and early July. It was not until late 
silking th a t so il moisrure beca me ri tical. An irriga
tion of 1. 83 inches was app li ed to the rotation plots 
Ju ly 28 and 2. 00 inches was app li ed to cont inu o us 

orn July 29. A s see n in Tables 5 and 6, yie ld s were 
increase I substanti all y by thi s ing le irrigation. The 
quality of ear corn a l '0 was hig her under irriga tio n as 
indi cated by ear weights and shelling percentage. Pro
tein ontent of she lled corn was sl ig htl y higher o n un
irriga ted than on irrigated plots. 

In con trast wi th former yea rs, corn in th e Mc
Credi e plots was irriga ted o nl y when the so il moi s
ture level appeared critical in 1953. From 1948 throug h 
195 2, the plots were irriga ted in July and August on 
a schedule attempting to suppl y approxim ate ly 2 in
ches of water every twO weeks from rainfall and irri 
gation. Rainfall in ]951 was adequate and we ll di s
tributed and no plots were irrigated that year. 

Corn in rotation during this period , 1948-195 2, 
averaged 85.4 bushels per ac re an nually wi th out ir
rigation , compared w ith 110.2 bushels under supple
mental irrigation. An average 00.50 inches o f water 
was app lied ea h year. 

A 2-inch irrigation at late silking increased corn 
yield from 69 bushels (left cage) co 85 bushels p er 
acre (right cage) at the McCredie Fie ld in 195 3. 
Moisture was adequate earlier in the yea r. 

Corn o n the co ntinuuu :-. lor n plots yie lded 84.9 
bushels per ac re a nnu all y without irriga ti o n and 108 
bushels w ith an average of 3.66 in ches of ex tra wa ter. 
T hese ave rages arc based o n three yea rs of data and are 
no t co mparabl e with th ose fr o m th e rotat io n co rn 
pl o t 'i which cove r a four-year pe riod . Co rn o n rhe 
continuou s plots was not irrigated in 19 48 w he n a 
l. 20- in ch ra in occu rred during the night ahe r the ro
rarion plots were irriga ted. Tnt co ntinu o us plots had 
been s hed ule I for Irriga ti o n the next d ay. 

Soybeans 

Campbell Field. Ogden soy bea ns were planted 
June 1 in 38- in ch rows with 27 1 pounds per ac re of 
3- 12-12 fertili ze r. An uneven s tand was secured o n all 
pl o ts becau se th e surface two to three in hes of thi s 
sa ndy so i I was too dry to germ i nate the seed. A I -inch 
irrigation was made June 13 to hasten germination. A 
good stand res ulted on the p I tS which received this 
irriga tion , but the stand was ex tremely spotted on the 
unirri ga ted plots. 

Moi sture blo k readings showed a need for water 
five times in Jul y and Aug ust accord ing to the sched
ule . Irriga tions were mad e as follows : 

Date B Plots C Plots 

June 13 l.02 inches 1.02 inches 
Julyl7 1.83 

30 2.05 
Aug. 12 2.00 

22 2.05 
29 2.05 

Total 1.02 11.00 

All beans were damaged by hot, dry w inds in late 
July and August and yields were low on a ll plots, as 
seen in Table 7. Beans, whi h were given a single ir
rigat ion June 13 to ger min ate them produced 2. 1 
bushels per acre. Un irrigated soybea ns yielded 3.5 
bushels per acre. There is the sugges tion h ere that 
irrigations in the early part f t he seaso n are of no 

Fifty percent more soybeans were required to 
weigh a pound from the unirrigated plots (right) 
than from the irrigated plots (left) at the McCredie 
Field in 195 3. 
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value in producing beans unl ess adequate water is 
available later. This single irrigat ion produced a better 
stand and more forage per acre th an rainfall alone.:. 
In so doing, however, so il moisture was dep leted ar 
the time of pod setting and filling . This resulted in 
d.epr~ssing the yie ld below that secured with out ir
ngatlon. 

TABLE 7 -- EFFECT OF ffiRIGATION ON SOYBEAN 
YIELD, CAMPBELL FIELD, 1953. 

Plots Irrigallon Yield per acre 
inches bushels 

A None 3.5 
B 1.02 2.1 
C 11.00 9.8 

L.S.D.l % 
L.S.D.5 % 

4.6 
3.2 

Irrigation was stOpped the laSt uf August to avo id 
delaying maturity, but in spection of the beans and 
checks on avai lab le soi l moi s(Ure in mid-September 
showed definite water need. There were numerous 
pods with sma ll , immature beans that wou ld have 
developed if water had been suppli ed. 

McCredie Field. Soybean yield was al most 
doubled by o ne irri gat io n at the McCredie Field in 
1953. Lin oln soybeans, in a 4-year rotation of corn
soybea ns-w heat-meadow, were p lanted in 21-inch 
rows on May 21 with 195 pounds per acre of 0-2 0-20 
starter fertilizer. A poor, uneven stand was secured and 
all plots were reworked and replanted June 5 with 228 
pounds of 3- 12-12 fertilizer. 

A good stand resulted and growth and develop
ment were excell ent. It was not untiJ pod fillin g in 
mid-August that soil moisture became criti al. A sing
le irriga tion of 4.70 inches was app lied August 2l. 
Tbere was much leaf shedding on the unirrigated plots 
in late August and ea rl y September. Average acre 
yield from the irrigated plots was 30.6 bushels, om
pared with 16.6 busbels without supplemental water. 

Irrigation also affected the size, quali ty, and om
position of the beans. Fifty percent more beans were 
required to weigh a pound from the unirrigated plots 
than from the irrigated p lots. The qua li ty of the seed 
was slightly higher und er irrigation. 

From the processo r' s po int f view, irrigation 
produced superior bea ns. There was not a significant 
difference in amount of protein , but the oil content 
was almost 11 percent higher in the beans which were 
irrigated. The per entage of acetone insolubles is a 
rough measure of the refiner's loss in refining the oil. 
The am unt was m re than three times as great in tbt 
un irrigated beans. Irri ga tion delayed maturity ap
prox imately 3 day. Tbe yields and other data on oy
beans are tabulated in Table 8. 

Soybeans did not respond to irrigation at the 
McCredie Field in 1949 and 1950, when corn showed 
yield increases of m re than 20 percent ftOm irrigation. 

.Corron yield was .in reased almost 1.5 bales per 
acre In 1953 by supplying ample water until Septem
ber 1. Note the larger plant and greate r number of 
bolls on the irrigated plant (right) at the time of 
first picking. 

TABLE 8 -- EFFECT OF ffiRlGATION ON YIELD, SIZE, QUALITY, 
AND COMPOSITION OF SOYBEANS, McCREDIE FIELD, 1953 .1 

Beans 
Acre Quality per Aceton e 

Plots Irriga tion Yield Number pound Protein Oil Inso lubles(3) 

inc hes bus hels (2) number % % % 
A None 16 .6 2.5 4493 40.1 20.3 1.39 
C 4.70 30.6 2.1 2993 38.3 22.5 .45 

L .S. D. 10/. 4. 2 0.5 419 3.6 1.0 1. 20 
L.S.D.5% 2.5.3 252 2.2 .6 .72 
I All det rml natl ons ex ept yield cour tesy of J . L. Car tter, Direc tor. 
U. S. Regional Soybean Labora tory . Urbana. illinoi s. 
2Q ua lilY of seed. Sca le of rating I to 5. with I ve ry good and 5 very 
poor. 
3Thl s Is a rough meas ure of loss In ,·efining th e oil. 

This substantiates many observati ns that soy
beans are more drought resistant than c rn . W rkers 
at the Arkansas station have observed that soybeans 
arpear to enter a resting period during dry weather. 
I the period is short, they resume development, da
mage is slight, and yields are not affected. Additional 
studies wi ll be needed to develop irrigation recom
mendations for soybeans. 

Cotton 
Campbell Field. D. P. L. - Fox cotton was 

planted April 25 with 268 pounds per acre of 3-12-12 
ferti li zer. Two side dressi ngs of nitr gen were made 
at cultivations as fol lows : May 25, 144 pounds of 
ammonium sulfate per acre; and June 4, 91 pounds of 
ammonium nitrate per acre. In all, the COtton received 
69 pounds of actual nitrogen per acre. 

Irrigation was not required in June ; hen e there 
were eight un irrigated plots and four irrigated plots 
under measurement. Irrigations were applied as fol 
lows: 

Date 

July 7 
27 

Aug. 10 
15 

Total 

C Plots 

1.44 inches 
1.97 
1.97 
2.05 

7.43 
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Yield data are tabulated in Table 9. The first 
picking was made September 9 when the irrigated 
cotton yielded 1,530 pounds of seed cotton per acre 
compared with 1,343 pounds without extra water. 
This was 95 percent of the crop on unirrigated plots 
but only 44 percent of the crop under irrigation. The 
second picking was made October 8. This completed 
harvest on unirrigated plots, with 71 pounds of seed 
cotton per acre being picked. Irrigated cotton yielded 
1,805 pounds of seed cotton per acre from the second 
picking, which was 52 percent of the total season 
yield. Final picking was made October 20 when ir
rigated cotton picked-out 123 pounds of seed cotton 
per acre. Weather was ideal for harvest throughout the 
fall and early winter. 

Plots 

A 
C 

Irrigation 
inches 
None 
7.43 

L.S.D.10/0 

Yield of Seed Cotton per Acre 
Sept. 9 OCt. 8 Oct. 20 Total 
pounds pounds pounds pounds 

1343 71 0 1414 
1530 1805 123 3458 

514 

Cotton reacts to conditions of moisture stress by 
shedding leaves, flowers, squares, and bolls. Some 
evidence of this is given in results of boll counts up 
until the time of first picking. The same average num· 
ber of bolls, 30 per plant, was produced with and with
out irrigation. Of this number, an aver:tge of 11.7 bolls 
were shed by each irrigated plant, compared with an 
average of 20.0 shed by the unirrigated plants. Irri
gated cotton produced and matured many additional 
bolls after this date, but few new bolls developed on 
the unirrigated plots after the first picking. 

TABLE ·10 -- EFFECT OF mRIGATION ON COTTON 
BOLL PRODUCTION, BOLL DROPPING, AND BOLL 

WEIGHT AT TIME OF FIRST PICKING, 
SEPTEMBER 9, CAMPBELL FIELD, 

1953. 
Bolls Bolls 

dropped required 
per plant per pound 

Plants Bolls prior to of seed 
Irrigation per acre per plant Sept. 9 cotton 

inches 
None 16,200 9.7 20.0 112* 
7.43 15z100 17.5 11.7 70 

*This value appears large, but the data have been 
rechecked and the value confirmed. This cotton was grown 
on a very sandy soil in an unusually dry season which 
accounts for the low boll weight. 

Irrigated cotton produced 60 percent heavier bolls 
at the first picking than unirrigated cotton. Seventy 
bolls were required to make a pound of seed cotton 

under irrigation, compared with 112 bolls where no 
water was applied. Tests on samples of seed cotton 
s.h0"7'ed lo~g~r staple length and. lower percentage of 
hnt 10 the lrngated cotton than 10 that not receiving 
supplemental water. These data are summarized in 
Tables 10 and 11. 

TABLE 11 -- EFFECT OF ffiRIGA TION ON PERCENTAGE OF 
LINT AND STAPLE LENGTH OF COTTON, CAMPBELL 

Irrigation 
inches 
None 
7.43 

Sept. 9 
% 

39.0 
38.4 

FIELDz 1953. 
Percentage of lint" 

Weighted 
Oct. 8 Oct. 20 Average 

% % % 
37.8 38.9 
34.6 37.5 36.5 

Staple Length 

Sept. 9 Oct. 8 
1/32 inch 1/32 inch 

31.4 30.0 
32 .5 31.8 

L.S .D . 1% 1.2 2.4 .9 2.2 1.0 
L.S.D. 5'ro 0.8 1. 7 .6 1.5 0 .7 

.Percentage of lint on unirrigated cotton was higher than 
that on irrigated cotton as a result of the much smaHer seed on 
the unirril!;ated plots . 

Wheat 
McCredie Field. Wheat is grown in a rotation 

of corn-soybeans-wheat-meadow on the irrigation 
study plots. Vigo wheat was drilled September 26, 
1952, with 175 pounds of 0-20-20 and 75 pounds of 
33.5-0-0 per acre. Only 0.62 inch of rain fell between 
September 1 and November 17. A 1.5-inch irrigation 
was applied on one wheat plot October 22. A week 
later, irrigated wheat was sprouted but not through 
the surface. Un irrigated wheat had not germinated. 

Observation on November 28 showed a good 
stand of wheat 2 to 3 inches tall on the irrigated plot, 
compared with a thin stand ~ to 1 inch tall on the 
unirrigated plot. By April 30, 1953, there was practi
cally no difference in growth and density of wheat 
on the two plots, and there was an excellent stand of 
young grass which was seeded with the wheat on both 
plots. 

Acre yield without irrigation was 51.6 bushels. 
compared with 53.9 bushels with the single irrigation. 
This yield difference of 2.3 bushels per acre is nor 
significant at the 5 percent level. A yield of 51.6 bush
els is the highest ever recorded on these plots with or 
without irrigation until this year. 

Wheat was irrigated in the fall of 1950 when n0 
rain fell between October 7 and November 7. Yield 
was increased from 22.8 bushels to 26.0 bushels per 
acre by a 1.95-inch irrigation applied Ottober 25. 
Grasses were seeded with wheat and were well estab
lished on the irrigated plot in the fall of 1950. Reseed
ing was necessary on the unirrigated plot the follow
ing spring, when legumes were seeded on both plots. 
The grass continued superior on the irrigated plot and 
yields the following year were 1.63 tons per acre where 
water was applied, compared with 0.9 ton where the 
wheat and grass seeding had not been irrigated. 
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picking, which was 52 percent of the total season 
yield. Final picking was made October 20 when ir
rigated cotton picked-out 123 pounds of seed cotton 
per acre. Weather was ideal for harvest throughout the 
fall and early winter. 

Plots 

A 
C 

Irrigation 
inches 
None 
7.43 

L.S.D.10/0 

Yield of Seed Cotton per Acre 
Sept. 9 OCt. 8 Oct. 20 Total 
pounds pounds pounds pounds 

1343 71 0 1414 
1530 1805 123 3458 

514 

Cotton reacts to conditions of moisture stress by 
shedding leaves, flowers, squares, and bolls. Some 
evidence of this is given in results of boll counts up 
until the time of first picking. The same average num· 
ber of bolls, 30 per plant, was produced with and with
out irrigation. Of this number, an aver:tge of 11.7 bolls 
were shed by each irrigated plant, compared with an 
average of 20.0 shed by the unirrigated plants. Irri
gated cotton produced and matured many additional 
bolls after this date, but few new bolls developed on 
the unirrigated plots after the first picking. 

TABLE ·10 -- EFFECT OF mRIGATION ON COTTON 
BOLL PRODUCTION, BOLL DROPPING, AND BOLL 

WEIGHT AT TIME OF FIRST PICKING, 
SEPTEMBER 9, CAMPBELL FIELD, 

1953. 
Bolls Bolls 

dropped required 
per plant per pound 

Plants Bolls prior to of seed 
Irrigation per acre per plant Sept. 9 cotton 

inches 
None 16,200 9.7 20.0 112* 
7.43 15z100 17.5 11.7 70 

*This value appears large, but the data have been 
rechecked and the value confirmed. This cotton was grown 
on a very sandy soil in an unusually dry season which 
accounts for the low boll weight. 

Irrigated cotton produced 60 percent heavier bolls 
at the first picking than unirrigated cotton. Seventy 
bolls were required to make a pound of seed cotton 

under irrigation, compared with 112 bolls where no 
water was applied. Tests on samples of seed cotton 
s.h0"7'ed lo~g~r staple length and. lower percentage of 
hnt 10 the lrngated cotton than 10 that not receiving 
supplemental water. These data are summarized in 
Tables 10 and 11. 

TABLE 11 -- EFFECT OF ffiRIGA TION ON PERCENTAGE OF 
LINT AND STAPLE LENGTH OF COTTON, CAMPBELL 

Irrigation 
inches 
None 
7.43 

Sept. 9 
% 

39.0 
38.4 

FIELDz 1953. 
Percentage of lint" 

Weighted 
Oct. 8 Oct. 20 Average 

% % % 
37.8 38.9 
34.6 37.5 36.5 

Staple Length 

Sept. 9 Oct. 8 
1/32 inch 1/32 inch 

31.4 30.0 
32 .5 31.8 

L.S .D . 1% 1.2 2.4 .9 2.2 1.0 
L.S.D. 5'ro 0.8 1. 7 .6 1.5 0 .7 

.Percentage of lint on unirrigated cotton was higher than 
that on irrigated cotton as a result of the much smaHer seed on 
the unirril!;ated plots . 

Wheat 
McCredie Field. Wheat is grown in a rotation 

of corn-soybeans-wheat-meadow on the irrigation 
study plots. Vigo wheat was drilled September 26, 
1952, with 175 pounds of 0-20-20 and 75 pounds of 
33.5-0-0 per acre. Only 0.62 inch of rain fell between 
September 1 and November 17. A 1.5-inch irrigation 
was applied on one wheat plot October 22. A week 
later, irrigated wheat was sprouted but not through 
the surface. Un irrigated wheat had not germinated. 

Observation on November 28 showed a good 
stand of wheat 2 to 3 inches tall on the irrigated plot, 
compared with a thin stand ~ to 1 inch tall on the 
unirrigated plot. By April 30, 1953, there was practi
cally no difference in growth and density of wheat 
on the two plots, and there was an excellent stand of 
young grass which was seeded with the wheat on both 
plots. 

Acre yield without irrigation was 51.6 bushels. 
compared with 53.9 bushels with the single irrigation. 
This yield difference of 2.3 bushels per acre is nor 
significant at the 5 percent level. A yield of 51.6 bush
els is the highest ever recorded on these plots with or 
without irrigation until this year. 

Wheat was irrigated in the fall of 1950 when n0 
rain fell between October 7 and November 7. Yield 
was increased from 22.8 bushels to 26.0 bushels per 
acre by a 1.95-inch irrigation applied Ottober 25. 
Grasses were seeded with wheat and were well estab
lished on the irrigated plot in the fall of 1950. Reseed
ing was necessary on the unirrigated plot the follow
ing spring, when legumes were seeded on both plots. 
The grass continued superior on the irrigated plot and 
yields the following year were 1.63 tons per acre where 
water was applied, compared with 0.9 ton where the 
wheat and grass seeding had not been irrigated. 
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