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FIELD EXPERIMENTS WITH COTTON 
By 

R. S. HA WKlNS 

The growing of cotton is a comparatively new industry in Arizona 
and the problems confronting the growers are multitudinous. All of 
these problems have not been worked to a satisfactory conclusion and 
new ones are constantly forcing attention. 

This publication contains data and discussions of results pertaining 
to variety, irrigation, and cultural experiment:. conducted by the Arizona 
Experiment Station at the Salt River Valley, Yuma, and Tucson experi
ment stations and in Greenlee and Maricopa counties, in cooperation 
with the county agricultural agents. Soil and climatic conditions are 
dissimilar in these different centers of cotton production and results ate 
likewise at variance. Quarter-acre plots were used for all tests unless 
otherwise indicated. 'l'he experiments were usually run in triplicate, 
although occasionally two and four series were used, dependent upon 
the amount of land available. 

THE EFFECT OF LEVELING ON YIELDS AND EARLINESS 

The borders on the Salt River Valley Experiment Farm originally had 
a slope of approximately 2 inches to the 100 feet. It is exceedingly dIf
ficult to obtain uniform moisture penetration with such a grade on heavy 
soil even when irrigations are applied slowly for long periods of time, and 
impossible when irrigated rapidly with large heads of water. These 
borders have a length of about 600 feet and the lower 200 feet have 
been brought practically to a level. Irrigation water runs rapidly over 
the upper two-thirds, but stands on the lower one-third, thus forcing 
water penetration on the lower end. During 1925 and 1926 separate 
yield figures were kept on the upper two-thirds and the lower one-third 
of the spacing and variety experiments. 

The differences in yields are very definitely and consistently in favor 
of the lower ends of the borders regardless of spacing. (Table L) How
ever, a greater difference in yields occurred with the close-spaced cotton 
than with the wider spacings. The upper ends of the Aca1a borders pro
duced 23 percent less cotton than the lower ends with plants spaced 6 
inches, and but 13.7 percent less with plants spaced 30 inches, while on 
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the borders growing Hartsville cotton the upper ends produced 29.1 
and 13.6 percent less cotton than the lower ends with plants spaced 6 and 
3D inches respectively. 

TABLE I.-THE EFFECT OF POSITION ON THE BORDER ON ACRE
YIELDS AND EARLINESS OF MATURITY AS INDICATED 

Variety 
",d 

spacing 

Acala 
6 inches 
6 inches 

12 inches 
12 inches 

18 inches 
18 inches 

30 inches 
30 inches 

Hartsville 
6 inches 
6 inches 

12 inches 
12 inches 

18 inches 
18 inches 

30 inches 
30 inches 

BY PERCENT OF TOTAL HARVESTED AT FIRST 
PICKING, Il'T THE SPACING EXPERIMENTS. 

Yield lint per Percent total harvested 
Location ~" first picking 

'0 
horder 1925 1926 Average 1925 1926 AYerage 

Upper 798 538 668 36 56 46 
Lower "" 746 &;8 27 62 45 

Upper 789 565 677 42 61 52 
Lower 929 748 839 24 58 41 

Upper 806 526 666 34 58 46 
Lower 821 728 775 25 52 39 

Upper 899 584 742 26 52 I 39 
Lower 9l!O 742 &;1 25 44 I 35 

Upper 734 461 598 64 73 69 
Lower 941 745 843 48 71l 59 

Upper 701 441 571 54 79 67 
Lower 930 713 822 38 72 55 

Upp~r "7 "'3 635 62 67 65 
Lower 971 718 845 46 6! 54 

Upper 918 443 581 40 71l 60 
Lower 8&; 690 788 4D 58 49 

The cotton 011 the upper ends of the plots reached maturity consider
ably earlier than that grown 011 the lower parts of the plots (Table I) 
ul1doubtedly due to the lack of moisture penetration on the upper parts 
of the plots. 

Yields were all less on the upper ends of the plots in the variety experi
ments than on the lower ends. However, there were gome varietal dif~ 
ferences in the adaptability to unfavorable conditions of water penetra
tion. (Table II.) Differences in yield between upper and lower ends 
were least with Mebane and greatest with Hartsville, being 15.4 percent 
and 25.0 percent respectively with these varieties. 
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'fABLE n.-THE EFFECT OF POSITION ON THE BORDER IN RELA
TION TO VARIETAL YIELDS. SALT RIVER VALLEY 

EXPERIMENT FARM. 

Yield of Unt pee ~" Variety Location 011 -

plots 1925 1926 Average 
-.--

Acala .............. ............... . ..... Upper I,"" 560 780 
Lower 1,130 831 980 

Mebane ...... _ ..... -.. - ._-.......... -. Upper 899 611 755 
Lower 1,094 700 892 

Lon' Star .... ........... --_._ ...... Upper 1<)5 575 740 
Lower I,W; 837 966 

Hartsville .. --........ .-............... Upper "" 526 661 
Lower 932 831 881 

Belton ..................... . ....... Upper 781 536 658 
Lower 950 6S! 800 

Pima ...... -- .. -.................. - .-.... Upper '''' 445 537 
Lower 744 594 (HI 

THE EFFECT OF SUBSOTLING ON ACALA COTTON YIELDS 
SALT RIVER VALLEY EXPERIMENT FARM, 1924 

Tillage and irrigation, especially when used at the wrong time, are 
often causes of bad physical conditions in the soil. Slibsoiling is a com
mon recommendation for correction. Chilcott and Cole* concluded from 
their experiments on the Great Plains, where the greater part of the 
annual precipitation comes in winter, that yields cannot be increased nor 
bad eff€'cts of rirought minimized by subsoiling. They cited similar 
C()nclusions reached by other investigators working under humid condi
tions in Illinois, Pennsylvania, and Mississippi, under semi-arid condi
tions at San Antonio, Texas, and on the black soil of Southern Russia. 

Although these experiments would tend to discourage the practire 
of subsoiting, it seems evident that under special conditions, subsoiting 
will give beneficial results. In certain districts of California where a 
tight subsoil underlies an open, sandy surface soil, subsoiling allows the 
sandy surface soil to sift down into the subsoil furrows, which tends to 
prevent the resealing of the soil following subsequent irrigations. Under 
such conditions subsoiting often proves beneficial. 

Securing adequate water penetration is a major problem in many disM 
tricts in southern Arizona. 'The soil seals ttP more and more with 

*Chi!cott, E. C., and Cole, J. S.-Subsoiling, deep tilling, and soil dynamiting in 
the Great Plains. Jour. Agr. Res. 14:481-521. 1918. 
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each succeeding irrigation. Therefore irrigation water runs rapidly 
over it, especially if there is considerable fall to the land. Subsoiling 
has heen suggested at various times as a possible solution of this problem. 
In 1924 at the Salt River Valley Experiment Fann several plots to be 
planted in Acala cotton were subsoiled before planting. The land was 
broken in furrows 42 inches apart and 18 to 20 inches deep_ Yields from 
subsoiled plots compared with un~subsoiled ones do not show signifi
cant increases. (Table III.) Although no soil moisture records were 
kept, the appearance of the plants indicated that no appreciably better 
moisture penetration was effected after the first irrigation subsequent 
to subs oiling than was obtained on the plots not subsoiled. 

TABLE I1r.-EFFECT OF SUBSOILING ON THE YIELD OF ACALA 
COTTON LINT PER ACRE. SALT RIVER VALLEY 

EXPERIMENT' FARM, 1924. 

Subsoiled 
Plot Not Subsoiled 18 to 20 inches deep 

1 507 ..... 
2 ._ ... 452 
3 4<l2 _ ..... 

• . ..... 536 
5 476 -_ ... 
6 ..... 489 
7 489 ...... 
8 .... 479 
9 436 _M ••• 

lD ...... 4<l7 

Average 462 473 

DATE OF PLANTING 

An understanding of the limitation!' of the factors which affect germiM 
nation and growth will materially aid the growers in determining the 
best date of planting in accordance with existing conditions. 

Kincer* has suggested, in seeking a method of determining safe 
planting dates for crops, that instead of an arbitrary average planting 
date (air temperature average for most crops grown at that time of 
year as a "zero"), that the mean daily temperature of the average date 
of the beginning of planting for each crop be used. With cotton he 
places this temperature at 600 to 620 F. 

Camp and Walker,t working under controlled soil temperature conM 

~Kincer, ]. B.-Relation of temperature to planting and harvesting date. Mo. 
Weather Rev. Apr. 1910. 

tCamp, A. F., and Walker, M. N.-Soil temperature studies with cotton. Fla. 
Agr. Exp. Sm. Tech But No. 189. 1927. 
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ditions, found that cotton seed placed in soil with a temperature of 
59° F. required twice the time to reach 90 percent gennination as seed 
placed in soil with a temperature of 66° F., and three times as long as 
seed placed in soil with a temperature of 77° F. These workers also 
found that the rate of growth of seedling cotton plants was greatly de
pressed with a soil temperature of 59° F., that at 66° F. the rate was 
three times as great as at 59°, and maximum growth was obtained at a 
soil temperature of 93° F. 

TABLE IV.-DATE OF PLANTING EXPERIMENTS. SALT RIVER 
V ALLEY EXPERIMENT FARM. 

Yield of lint per acre 

Harts- Harts-
Date planted Pima ville Acala ville 

1920 1921 1922 1923 1923 1924 1924 

March 1 .................... 259 366 
March 15 .................. 268 288 

April I ...................... 284 283 395 4n 
April 15 .................... 295 251 285 495 539 415 450 

M.y 1 ... _ .................. 288 240 251 375 327 
M"Y 15 ...................... 252 82 158 499 519 348 285 

June I ...................... 92 373 2J)3 239 317 
lune 15 .................... 121 69 

July I ...................... 167 124 

The importance of temperature in cotton seed germination and subse
quent plant growth under Arizona conditions is well illustrated in fig
ure I and Table IV. 

Mean air temperature averages (averages of daily maximums and 
minimums) by weekly intervals checked against Pima yields for 1920 
and 1921 indicate that 60° F. is an approximate deadline for planting 
cotton. Tn 1920 mean temperatures failed to rise above 60° F. untit 
the week ending April 11. During this year maximum yields were 
secured from April 15 planting and yields decreased uniformly with 
increasing time before and also after this date. Before this date tem
peratures were too low for normal growth and the plants received a 
setback from which they did not fully recover; afterwards the seasl)n 
was too short to produce a normal crop. 
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In 1921 the highest yields were secured with March 1 planting, and 
yields decreased uniformly as the season advanced. From the very: 
first of the possible planting season of 1921 mean temperatures heM 
above 60° F. and continued high except during the week ending April 
11, when the mean dropped t() 56.3° F. 

Mean temperatures were too low for the gennination of cotton seed 
in 1923 and 1924 until after April 1. As a consequence, data are not 
available for extremely early plantings of Upland varieties during those 
years, but such data as are available show April I-IS to be the most de
sirable planting period. The 1923 and 1924 cotton surveys of the Salt 
River Valley* report highest yields from cotton planted during this 
period. 

It would be exceedingly helpful and important to know the correla
tion of air temperatures and soil temperatures at planting time, since air 
temperatures are more commonly known than the soil temperatures. 
While it is recognized that seasons vary in this respect, data obtained in 

*Hawkins, R. S., et al.-The 1923 and 1924 cotton surveys of the Salt River VaHey. 
Arizona Timely Hints Nos. 145 and 150. 
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the spring of 1930 are interesting and indicative. Soil and air thermo
graphs were set up at Tucson in early April somewhat in advance of 
the average cotton planting time for this district. The soil temperature 
bulbs were buried 2 inches deep, which is perhaps slightly deeper than 
cotton seed should be planted in this soil, a sandy loam, early in the 
planting season. 

" \4!'SOIL k 
, • 
- 7' 

\'Ny.v' f\ \~ 
• I \ f\ " \ 

J \ I , 
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Fig. 2.~Daily air and soil temperatures (means of 24-hour maximum and minimum 
temperatures) during the planting season of 1930 at Tucson. 

Irrigations were applied April 1, April 19, and May 9. Soil 
temperature conditions as compared with those of the air changed 
with each irrigation, but the difference became less with each successive 
irrigation (Figure 2). The surface was scratched lightly following 
each irrigation to prevent cnlsting. For 8 days after the first irrigation 
the soil temperature ,"va<; depressed below that of the air. Then soil 
temperatures raised ahove those of the air until the irrigation of April 
19, when soil temperatures were again depressed for a period of 5 days. 
The last irrigation on May 9 W.:lS not effective in lowering soil tempera
tures below those of the air but reduced them somewhat for a period of 
3 days after irrigation. 

It has long been recognized that mean temperatures computed from 
the daily maximum and minimum temperatures do not always conform 
with mean daily temperatures computed from hourly readings from 
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thermograph records. A comparison of figures 2 and 3 shows that in tills 
instance differences as great as 5.S degrees occurred in both air and soil 

temperatures. 

\ 

"f---f---f---j----+---+--lI-IHl/+-I----1 

2 

Fig. I-Daily air and soil temperatures (hourly means) during the planting 
season of 1930 at TucsolL 

METHOD OF PLANTING TESTS WITH ACALA COTTON, 
SALT RIVER V},LLEY EXPERIMENT FARM 

Seedbed preparation and irrigation practices used in securing satis
factory stands are of vital importance in cotton pro-duction. Not only 
are replanting and extra operations costly, but often marginal and sub
marginal stands cause great losses. 

Five different methods of planting were used in these experiments as 
indicated in Table V. The first method is perhaps more commonly us('c1 
than any other one method of planting, although more and more growers 
are using methods designed to insure better contact between the seed 
and the moist soil. The last method (No.5) insures such contact and 
entails a minimum of operations, an important item in the cost of pro
duction. 

Stand counts made in SO-foot sections of the rows in 1926 show that 
methods 2 and 5 gave the best stands, there being an average of 237 
:md 213 plants respectively in 50 feet 20 days after planting. Methods 
: :tnd 3 were intrnnediate with 190 and 184 plants respectively, and 
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planting in the furrow as in method 4 gave a stand of but 57 plants in 
20 days. That there is a positive correlation between stand of plants 
and final yields is indicated by the fact that when the various methods of 
planting are ranked according to yield they parallel the placing on the 
basis of the stand. 

TABLE V.-METHOD OF PLANTING TESTS WITH ACALA COTTON. 
SALT RIVER V ALLEY EXPERIMENT FARM. 

Rate of plant emergencies Yield of lint per 
pee 5()...foot row 1926 ~" 

Planting method -
10 15 20 

days "'Y' "'Y< 192. 1925 1926 Av. 
-

1. Seeded in fiat, moist 95 169 190 358 1,025 599 661 
seedbed ................................ 500/'0 89% 

2 Seeded ill flat dry seed-
bed, ridged, irrigated, 192 231 237 450 1,118 671 746 
ridges floated .................... 81% 99% 

3. Ridged, irrigated, float-
,d, seeded in remaining 109 171 184 389 1,119 595 701 
ridges ...................... --..... -.... 54% 93% 

4. Ridged, irrigated, seeded i 47 36 37 ..... 942 508 . ... 
in furrow ................. _ ......... 82% 98% 

5. Seeded in flat moist seed-
bed, planter equipped 
with dod pushers ond 166 ZOO 213 ..... ...... 659 _ .... 
chain drags ... _ ...................... 770/0 94% 

The average yields for the 3-year period, together with the 1926 
yields, which include two methods not used for the entire period, show 
that methods designed to insure close contact with seed and moist soil 
are superior to planting in a seedbed irrigated previous to planting 
without special planter attachments. 

Seeding in a flat dry seedbed, ridging over the rows with a cultivator 
equipped with disk or shovel attachments, irrigating and then floating 
off surplus soil from tops of ridges which will dry off first as in No.2, 
is a very common method of planting, particularly among planters who 
have extensive acreages. All planting can be done in one continuous 
operation and irrigations applied at leisure. It is also more effective 
on sandy soil than on heavy soils. 

Seeding in a deeply moistened seedbed as in methods 1 and 5 is 
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probably the better treatment on heavy land if irrigation and tillage 
operations in the preparation of the seedbed can proceed in an orderly 
fashion. 

SPACING EXPERIMENTS 

The question of spacing has received considerable attention from in
vestigators. In general most workers consider spacing a problem of 
minor importance if fertility is fairly high. Ware,* working in Arkan
sas, recommended a spacing of 8 inches in the row with 3.5 to 4 feet 
between rows on fertile land, 3 to 3.5 on land of medium fertility and 3 
feet or less on infertile land. Brown,t in Mississippi. concluded that 
closer spacing gave better yields on less fertile land while wide spacing 
produced better crops on fertile land in a number of cases. Ames:j: of 
Mississippi suggested that with land that will produce f.4 of a bale 
of cotton per acre with fertilizer the plants should be thinned to 10 
to 12 inches in the row and the rows spaced 3.5 feet apart; on less 
productive land, 3-foot rows and closet spacing should be the practice 
Cotton spacing experiments in North Carolina§ show an interesting 
relationship. The Coastal Plain district is sandy, but heavy fertilizing 
is practiced. The parts of the Piedmont Plateau region which have not 
been guJlied are probably more fertile naturally and but little fertilizer 
is used. The North Carolina Station recommends 9 to ll-inch spacing 
with rows 3.5 to 4 feet apart for Coastal Plains fields and 8 to 9-inch 
spacing in rows 3 to 3.5 feet apart for the Piedmont Plateau. This 
would seem to indicate that fertility supplied in the form of commercial 
fertilizer required wider spacing to be used in order to reach maximum 
yields. 

There is general agreement among investigators that dose spacing 
causes earlier maturity. Arizona experiments both at Yuma (Table 
VI), and in the Salt River Valley (Tables VII and VIII), are in agree
ment with the general conclusion. Close spacing is of especial value 
in districts that have short seasons or with late planted crops. 

All of the Arizona cotton spacing experiments have been conducted 
on land of good fertility with rows spaced 3.5 feet apart, and little if 
any data are available on the influence of soil fertility on spacing. 

*Ware, ]. O.-Cotton spacing-I. Studies on the effect of yield and earli
ness. Ark. Agr. Exp. Sta. Bu!. No. 230, 192<1. 

tBrown, H. B.-Cotton spacing. Miss. Agr. Ex!}. Sta. Btu. No. 212, 1923. 
:r:Ames, C. T.-Report of field cro!}s work at Holly Springs, Mississippi Sub

station, 1915-1929. Miss. Agr. Exp. Sta. But. No. 193. 1920. 
§Results of cotton spacing experiments with recommendations. N. C. Agr. 

Exp. Sta. Agron, Infonn. Cir. No. 10. 1928. 
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TABLE Vr.-SPACING EXPERIMENTS, YUMA VALLEY 
EXPERIMENT FARM -

Yield of lint per Percent of total harvested 
Variety and acre first picking 

spacing 
1926 1927 Average 

~ 
1927 Average 

Lone Star: 
4 inches ............ 891 552 722 51 49 55 
8 inches ............ 918 507 713 59 51 55 

12 inches ............ 8.'57 51. 686 60 .9 54 
18 inches ............ 958 511 735 56 I 47 52 
24 inches ............ 834 526 680 54 51 53 
30 inches ............ 83. 510 672 56 I 53 55 

- -- -
Mebane: 

4 inches ............ 1,176 435 806 45 62 53 
8 inches ........... 1,023 476 750 4J 61 52 

12 inches ............ 1,019 532 776 .2 62 52 
18 inches ........... 1,122 513 868 J7 65 51 
24 inches .......... 1,170 '99 835 43 63 53 
30 inches .......... 1,184 437 811 41 62 51 

TABLE VII.-SPACING EXPERIMENTS ON LA:-';D THE FIRST YEAR 
OUT OF ALFALFA, SALT RIVER VALLEY EXPERI-

Variety and 
spacing 

Acala: 
6 inches ......... . 

12 inches .......... . 
18 inches ................. . 
30 inches... ............... . 

Pima: 
6 inches ................... . 

12 inches ................. . 
18 inches ................. . 
30 inches .................... I 

MENT FARM, 1926. 

Yield of lint per 
acre 

651 
671 
617 
683 

571 
588 
596 
547 

Percent total harvested first 
pickinJ 

60 
61 
54 
52 

54 
60 
51 
4J 

Table VII includes data relative to the effect of spacing on yields of 
Acala and Pima cotton on land the first year out of alfalfa. No appre
ciable differences in yields were obtained. The other spacing experi
ments were conducted on land that had been in cotton several years but 
yet was in a high state of fertility as indicated by the substantial yields 
of cotton obtained. In none of these tests are the yield differences due 
to spacing consistent or of mnch consequence. 
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TABLE VIII.-SPACING EXPERIMENTS, SALT RIVER VALLEY 
EXPERIMENT FARM. 

I Percent of total harvested at 
Variety and Yield of lint per acre first picking 

spacing 
1925 1926 1927 A,. 1925 1926 1927 Av. 

Acala: 
3Z 64 6 inches .. ___ &55 546 785 732 @ 55 

12 inches_ . .. &;8 621 676 722 34 60 68 54 
18 inches ...... 814 589 752 718 28 56 6S 50 
30 inches ...... 929 634 &58 744 2J 49 67 46 

Hartsville: I 
58 6 inches._ ... 710 563 .. ---. 637 71 . ... 6S 

12 inches._ ... , 682 53S ..... 610 48 76 .... 62 
18 inches ...... 745 568 ...... 657 56 64 . ... 60 
30 inches ..... 797 5JJ ...... 665 46 6S . ... 56 

Pima: 
6 inches ...... ..... 549 ..... .... . ... . ... . ... 

12 inciles .... ...... 522 .... .... . ... .... . ... 
18 inches_ . " ...... ...... 529 .•.... .... .... . ... . ... 
3D inches ...... ..... -.-_ . 5SO ...... .... . ... .... . ... 

CULTIVATION EXPERIMENTS WITH ACALA COTTON 

Laboratory experiments have demonstrated that a dust mulch inter
rupts the capillary rise of water where a free water table is but a few 
feet below the surface. More recent investigations under field condi· 
tions have amply proved that capillary movement of soil moisture in the 
absence of a high water table is so slow as to be of little consequence 
and that a dust mulch fanned by cultivation is of little or no value in 
the conservation of soil moisture, unless a high water table is present. 

Sufficient cultivation must be done to control weed growth in order 
to secure high yields, since they compete with the cultivated crop for 
moisture and food. Cultivation tends to prevent run-off and so con
serves moisture in districts where rainfall is the only source of water and 
increases penetration in an irrigated district. 

Results from cultivation experiments obtained by the Arizona Station 
agree with those of other states. The experiments of 1925, 1926, and 
1927 with Acala cotton were concerned with frequency of cultivation 
between irrigations and depth of cultivation. Plots with no cultivation 
were contrasted in yield with those given two cultivations to the depth 
of 5 or 6 inches after each irrigation. Intermediate plots received one 
shallow cultivation after each irrigation and others were given two shal
low cultivations after each irrigation. In the uncultivated plots weed 



FIELD EXPERIMENTS WITH COTTON 565 

growth was kept down by scraping the ground with hoes. The range 
of average yields between treatments, shown in Table IX, was only 37 
p01IDds of lint per acre, which is not considered significant. Evidently 
cultivation is valuable largely in controlling weed growth, in aiding 
water penetration, particularly on tight soils or land with considerable 
fall, and possibly in promoting <.eration of the soil. These purposes 
accomplished, further cultivation is an added cost without increased 
returns. 

TABLE IX.-CULTIVATION EXPERIMENTS WITH ACALA COTTON, 
SALT RIVER VALLEY EXPERIMENT FARM. 

Number of cultivations 
Yield of lint per acre -

after "oh irrigation 1925 1926 1927 Average 

None .......................................... 543 723 819 695 
One shallow ............................ _. 629 709 823 720 
Two shallow .............................. 517 777 756 683 
Two deep .................................... 529 006 764 700 

FREQUENCY OF IRRIGATION 

The safest and most logical index to use in determining when to 
irrigate cotton is undoubtedly the behavior of the plants themselves 
coupled with a knowledge of the soil moisture conditions. A grower 
cannot hope to obtain maximum yields every year by marking the dates 
of irrigation on his calendar before the growing season begins. Seasons 
vary, causing different plant behavior; and, soil conditions are not alike 
in all fields even on the same farm. These changing conditions necessi
tate changes in irrigation procedure if satisfactory yields are to be 
obtained. 
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Fig. 4.-Average weekly growth of 25 representative cotton plants under varying 
frequencies of irrigation at the Salt River Valley Experiment Farm. 
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1\' I 

Fig. 5.-The fruiting behavior of 25 representative cotton plants given a normal 
number of irrigations. 
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Fig. 6.-The fruiting behavior of 25 representative cotton plants when irrigated 
too frequently 
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Fig. 7.-The fruiting behavior of 25 representative cotton plants when irrigated 
too infrequently. 

The soil in the plots used in the 1926 experiments at the Salt River 
Valley Experiment Farm is a clay loam and had been heavily cropped to 
non-legumes for several years. Cotton plants growing in such a soil 
require more frequent irrigation for satisfactory growth than would be 
needed for a soil in a higher state of fertility. 

All of the plots had been well watered during the preparation of the 
seedbed. No further irrigation was given until the plants began to 
flower. Three rates of water application were used after flowering, 
designated for convenience, normal, frequent, and infrequent. The 
plants given nonnal irrigation were watered as often as needed to pro
mote a steady growth during the fruiting period, though not an exceed
ingly rapid growth (figure 4). The soil moisture was not allowed to 
become depleted to the point that the plants suffered materially during 
the heat of the day. These plants put on bolls steadily during the fruit
ing period, putting on and holding more bolls than any of the other plants 
in the experiments (figures 5, 6, and 7). 

The plants given normal irrigations were watered six times during 
the fruiting period, while those under frequent irrigation were irrigated 
eight times, the irrigatiom being spaced so as to promote rapid growth 
at all times during this period. 

Infrequent irrigations produced slow-growing plants which attained 
a height of but 36 inches by the end of the growing period. Four 



568 EXPERIMENT STATION BULLETIN No. [35 

irrigations were applied during the fruiting period which was but two 
less than the normally irrigated plants received. The irrigations were 
so spaced that the plants suffered to the extent that flowering was 
seriously retarded between irrigations (figure 7). The graphs show that 
although the fruiting period extended over as long a period as with 
the plants given other frequencies of irrigation, the total number of 
bolls put on was considerably less owing to the retarding in the rate 
of flowering between irrigations and to the smallest of the plants. 

The graph depicting the effect of the frequency of irrigation on the 
growth of the plants (figure 4) was designed to show the rate of plant 
growth durin,g the fruiting period. Weekly measurements of the 
growth in height from the lowest bud scar to the tenninal bud were 
taken on 25 plants for each rate of irrigation. A comparison of these 
growth curves with the £lowering curves impresses one with the neces~ 
sity of maintaining a steady but not too rapid growth during the fruit
ing period in order to stimulate the heavy production of bolls. Irriga
tion applied too frequently stimulates rapid plant growth at the expense 
qf boll production, while excessively prolonged periods between irriga
tions permit cessation of plant growth during the time when a fair 
amount of growth is needed to provide for the production of cotton 
bolls. 

The bolls on the plants receiving normal and frequent irrigations 
averaged much larger than those irrigated infrequently, requiring 74, 
71, and 91 bolls to make a pound of seed cotton with the normal, fre
quent, and infrequent irrigations, respectively. The plants receiving 

TABLE X.-FREQUENCY OF IRRIGATION TN RELATION TO LINT 
YIELDS, SALT RIVER VALLEY EXPERIMENT FARM. 

Frequency of 
irrigations 

Frequent ............ __ ....... _ ............ . 
Normal ............... _ .. _ .......... _ ........ . 
Infrequent ................................. . 
10 days .... _ ................................ . 
2 weeks ................... _ ........... _ .... . 
3 weeks ...... . 
4 weeks ____ ................................. . 

I---'::;;':---+--"':'="-~ 

normal irrigations made the largest yields of lint per acre by a good 
margin and those given infrequent irrigations yielded the least (Table X). 

During 1927 and 1928 the frequency of irrigation experiments were 
run on a different basis from those of 1926 in that irrigations were 



FIELD EXPERIMENTS WITH COTTON 569 

applied at regular intervals regardless of the condition of the plants. 
The experiments were located at three different places, the Salt River 
Valley, Tucson, and Yuma experiment stations, where soil conditions 
differ greatly. Climatic conditions are also at variance but to a much 
less e}..'ient. These experiments have demonstrated that similar irriga
tion frequencies do not give the same results in all1ocalities. The Salt 
River VaHey experiments are not strictly comparable with those at 
Tucson or Yuma in that Pima cotton was used instead of Acala as in 
the latter two places. Two-week intervals between irrigations gave 
better results at the Salt River Valley Farm than either more frequent 
or less frequent (Table X). The soil at this farm is heavy and the 
slope such as to make moisture penetration difficult. Moisture penetra
tion is not so much of a factor at the Yuma and Tucson farms since the 
plots have very little slope. The soil at the Yuma Farm is sufficiently 
heavy that it holds water well and the highest yields were obtained with 
cotton irrigated at 4-week intervals (Table XI). Another factor that 
may be a contributing cause favoring infrequent irrigations at Y Ultla 
is the exceedingly heavy load of silt often carried by the irrigation water. 
If after cultivation ceases due to the size of the plants, these silt blankets 
are deposited at frequent intervals they do not have an opportunity to 
crack sufficiently to provide proper ~ration and the plant roots find 
themselves in an unhealthy environment. The silt load was particu
larly bad in 1927. High shedding and small bolls followed irrigations 
during the latter part of the season, especially on plants growing in the 
heavier soils of the Yuma Valley. 

TABLE XL-FREQUENCY OF IRRIGATION IN RELATION TO ACALA 
LINT YIELDS, YUMA VALLEY EXPERIMENT FARM 

Frequency of 
irrigations 

2 weeks ...................................... .. 
3 weeks ......................... . 
4 weeks .................................... .. 

1927 

312 
395 
421 

Yield of lint per acre 

1928 Average 

335 324 
285 340 
355 388 

TABLE XII.-FREQUENCY OF IRRIGATION IN RELATION TO ACALA 
LINT YIELDS, TUCSON EXPERIMENT FARM. 

Frequency of 
irrigations 

10 days ......................... _ ..... . 
2 weeks .................................... .. 
3 weeks ....................................... . 
4 weeks ..................................... .. 

1927 

1.348 
1,055 
1,028 

907 

Yield of lint per acre 

1928 Average 

1,348 1,348 
1,236 1,145 
1,108 1,068 

865 886 
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The soil at the Tucson Experiment Farm is more sandy than that 
at either of the other two farms holding less water and requiring more 
frequent irrigations for the best results (Table XII). 

ROTATION EXPERIMENTS 

The soils of southern Arizona in common with the other agricultural 
soils of the world do not have an inexhaustible supply of plant food. 
Ordinarily the first provision to be used in any agricultural district for 
the conservation and economic use of soil fertility is proper crop rotation. 
In the older irrigated cotton-producing countries of the world, such as 
Egypt and Turkestan, rotations providing combinations of legumes and 
fallow about 50 percent of the growing season have proved highly desir
able and are quite commonly practiced. 

Two of the rotations commonly used in Egypt and Turkestan includ
ing cotton as a major crop have been conducted at the Salt River Valley 
Experiment Farm for several years. The soil ill which these rotation 
crops were grown was in a fairly high state of fertility to begin witl
and it was recognized that it would require a long series of years before 
definite results could be expected. The establishment of a nOll-cotton 

TABLE XnL-THREE-YE:AR ROTATION WITH ACALA COTTON PAT-
TERNED AFTER A COMMON EGYPTIAN ROTATION, 

SALT RIVER VALLEY EXPERIMENT FARM. 
(Avera~e of two series) 

Crop 311(1 yield of lint cotton per acre 
-

Cotton Plot Plot Plot 
Year continuous 1 2 3 

1925 ....... .............. 941 'Wheat Colton Sour clover 
Corn 910 Fallow 

Sour clover 

1926 ........ ........... 470 Cotton SO'Ll! clover Wheat 
479 Fallow Corn 

Sour dover 

1927. .... ", . .-........ 736 Som dover Wheat Cotton 
Fallow Com 615 

Sour clover 

1928.-. ... " .. ........ 728 i Wheat Cotton Sour dover 
Corn 768 Fallow 

Sour clover 

1929 .... 814 Cotton Sour clover Wb~t 
758 Fallow Corn 

I Sour clover 

zone m the pmk bollworm area which included the experiment station 
has forced the abandonment of all cotton work for the present. Whilf' 
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the results of the past 5 years of preliminary work are largely a loss, it 
is thought best to include the data obtained up to date with this brief 
discussion of their limitations. 

THREE-YEAR ROTATION WITH ACALA COTTON PAT
TERNED AFTER A COMMON EGYPTIAN ROTATION 

This is a 3-year rotation featuring a winter legume and fallow the 
first year, wheat and corn the second, and cotton the third year, and con
trasted with cotton continuously shows negative results at present 
(Table XIII). During the early years of the rotation, 1925 and 1926, 
yield differences were of small consequence. In 1927 and 1929 cotton 
grown continuously out yielded that in the rotation, 121 and 56 pounds 
per acre respectively, while in 1928 the cotton in the rotation outyieldeu 
cotton grown continuously by but 40 pounds of lint per acre. A longer 
period of years would be required to determine the merits of this rotation. 

EIGHT-YEAR ROTATION WITH ACALA PATTERNED 
AFTER A COMMON TURKESTAN ROTATION 

This rotation includes three years of alfalfa followed by two of cotton, 
one of sour dover and corn, one of barley and sorghum, and one of cot
ton (Table XIV). 

The average yield of cotton grown continuously in the same plots for 
the 4-year period. 1926 to 1929, was 695 pounds of lint per acre. The 
average yield of cotton immediately following alfalfa for the same 
period was 821 pounds of lint per acre and of cotton following barley 
and hegari 675 pounds per acre. 

COMPARATIVE EFFECT OF CORN AND HEGARI (SOR
GHUM) ON Sl'CCEEDlNG ACALA COTTON YIELDS 

With every additional year, cotton grown alternate years with corn 
shows increasing differences in yield compared with cotton grown alter~ 
nately with sorghum (Table XV). The difference in favor of the corn 
rotation in 1925 was only 8 pounds. In 1927 the difference was 26 
pounds, and in 1929 the difference was 90 pounds. Previously reported 
experiments* show that sorghums are decidedly detrimental to small 
grain crops which immediately succeed them. The harmful effect of 
sorghums appears to be largely overcome during the several months of 
fal10w between the harvesting of the sorghum crop and the planting 

*1. A. Brigg~ and R. S. Hawkins-Experiments with small grains in Southern AIi
zona. Ariz. Agr. Exp. Sta. Bul. No. 126, 1928. 



TABLE XIV.-EIGHT-YEAR ROTATION WITH ACALA PATTERNED AFTER A COMMON TURKESTAN ROTATION. 

-

Cotton Plot 
Year Continuous 1 

1925 901 Cotton 
849 

1926 527 Cotton 
'85 

Sour 
1927 763 clover 

Com 

1928 684 Barley 
Hegari 

1929 805 Cattail 
722 

SALT RIVER VALLEY EXPERIMENT FARM. 
(Average of two series) 

Crop and yield of lint cotton per acre 

Plot Plot Plot Plot 
2 3 4 5 

Cotton Sour Barley Cotton 
840 clover Hegari 866 

Com 

Sour Barley COttOIl 
clover Hegari (5()9 Alfalfa 
COIn 

-

Barley Cotton Alfalfa Alfalfa 
Hegari 676 

Cattail Alfalfa Alfalfa Alfalfa 
693 

Alfalfa Alfalfa Alfalfa Cotton 
1192 

- -

Plot Plot Plot 
6 7 8 

-
Alfalfa Alfalfa Alfalfa 

Alfalfa Alfalfa COttOIl 
572 

Alfalfa COttoll Cotton 
755 828 

Cotton Cattail Sour 
765 822 clover 

Carll 

Cotton Sour Barley 
788 clover Hegari 

Corn 
-

i9 

'" " i ., 
'" ~ 
~ 
'" 
~ 
'" ~ 
~ 
~ 
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of cotton. The increasing differences in the yields of cotton following 
sorghum as compared with corn, although small, indicate the possibility 
of a cumulative detrimental effect where sorghum has been grown as 
an alternating crop over a period of years. 

TABLE XV.-THE COMPARATIVE EFFECT OF CORN AND HEGARI 
(SORGHUM) ON SUCCEEDING ACALA COTTON YIELDS, 

SALT RIVER V ALLEy EXPERIMENT FARM. 

Year 

1924 
1925 
1926 
1927 
1928 
1929 

(Average of two series) 

Crop and yield of lint cotton per acre 

Plot 1 

Corn 
Cotton 1,158 
Com 
Cotton 774 
Corn 
Cotton 838 

VARIETY EXPERIMENTS 

Plot 2 

Hegari 
Cotton 1,150 
Hegari 
Cotton 748 
He~ri 
Cotton 748 

Prior to 1925 the variety tests at the Salt River Valley Experiment 
Farm were conducted on half-acre plots. In 1925 and subsequent years 
the plots consisted of four rows with intervening blank rows to facili
tate picking. Adjustments have not been made with the increased yields 
due to greater feeding area on the outside rows. This accounts in a 
large measure for the increased yields since 1925. While yield data 
from these plots are not strictly comparable with those from ordinary 
fields, they are comparable with each other. 

The differences in yields over the 7-year period 1923-1929 were not 
significant with the three leading Upland varieties. Aca1a had a slight 
advantage over the other varieties in yield at the Salt River Valley 
Experiment Farm (Table XVI). Hartsville cotton, which 'Was grown 
much more widely during the first years of these experiments, stands 
up better and carries its load of bolls better than any of the other Upland 
varieties, did not yield quite so well as the other three leading varieties. If 
1.he Arizona grower received the premiums paid at the central markets 
for extra staple and quality this variety would compare very favorably 
with the best Upland varieties in the Salt River Valley (Table XVII). 
It has a staple of 17'8 to 1;4 inches which is from 1/16 to 1/8 inch 
longer than the Acala and from 1/8 to 3/16 inch longer than the Lone 
Star and Mebane varieties. The Hartsville fiber is usually comparatively 
uniform and of excellent quality. This variety has never been grown 
in suffcient quantity in Arizona to interest buyers nor have premium~ 
paid for extra staple and quality been sufficient to compensate for 
the lower yields. At the present time no commercial fields of Harts· 
ville are being grown in Arizona. 
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TABLE XVI.-VARIETY TESTS-SALT RIVER VALLEY 
EXPERIMENT FARM. 

Yield of lint cotton per acre. 
Variety 

1923 1924 1925 1926 1927 1928 A". 

Aca1a: 
Coachella 511 538 1,039 629 899 993 803 
s," Joaquin ........ 654 903 
Allen Fann .......... 88' 

Lone Star-.. 51' 512 967 636 781 1,061 785 
Mebane: 

783 Arizona _ ..... _ 528 582 948 672 1,094 797 
Bryant .................. 955 

Hartsville .... __ ........ _. 558 330 841 631 966 982 743 

Pima: 
Commercial ........ 322 309 664 480 654 578 511 
Pima Sake! 

hybrid ....... 579 
Pima 5-3._ .......... 616 

Durango ........ _ ....... 345 277 
Deltatype: 

Webber ._ ........... 478 270 . ..... 
Bennett --.................. 957 
Belton .. _ ......... _._ .. 779 662 

The prices paid for Pima cotton have been more than enough to 
overcome the lower yields and extra picking and ginning expenses 
every year from 1923 to 1928 with the one exception of 1923 when 
Pima yields were exceptionally low. Prices paid for Upland cotton 
were also higher in 1923 than for the other years during- this perio(l. 
averaging 30.14 cents per pound at New Orleans, while prices received 
for Pima were about on an average with the rest of the period. 

The average yearly gross value of lint produced during the period 
1923 to 1928, after the extra Pima picking and ginning expenses had been 
deducted, was $19.18 per acre greater than for Acala, which produced the 
highest gross value of lint among the Upland varieties. 

The average yields of both Mebane and Lone Star were somewhat 
larger than Acala at the Yuma Experiment Farm (Table XVIII). The 
differences in the gross value of the lint of these varieties based on New 
Orleans prices were insignificant. The gross value of the Pima lint, after 
deducting extra picking and ginning expenses, was $64.82 greater than 
for Mebane, which variety produced the highest gross value of lint at 
the Yuma Farm (Table XIX). This difference in the value of Pima 
and Upland lint was very materially greater at Yuma than at the Salt 
River Valley Farm. 



TABLE XVII.~GROSS VALUE OF LINT PER ACRE IN SALT RIVER VALL:EY VARIETY TESTS BASED ON AVERAGE 
YEARLY PRICES AT NEW ORLEANS FOR UPLA'ND VARIETIES AND BOST'ON PRICES FOR PIMA. 

Variety 1923 1924 1925 1926 1927 1928 I Average 

Aca1a: 
$210.32. ! $179.91 Coachella strain ......................... ................. $163.32 $149.73 $243.44 $110.14 $202.51 

San Joa:J.uin strain ................................. _ ............ 114.52 205.70 
Rogers ......... 187:23 l 

Lone Star ............. _ ......... 160.63 132.86 211.58 104.30 170.96 218.57 166.48 
Mebane: 

Arizona strain-........... ................. 165.00 151.03 207.42 11021 171.40 225.36 171.74 
Bryant strain ........................ 196.73 

Hartsville .................. _ ....... 182.64- 9821 215.46 123.55 2.13.58 218.10 178.76 
Pima*: 

Commercial ........................................................... 117.85 171.74 260.00 156.85 269.89 217.43 199.09 
Durango ............. ................................ 110.26 77JJ9 
De1tatype Webber ............. ...................... 163.14 87.32 
Belton ................................. .................... 170.45 108.57 
Bennett ........ ......................................... 199.20 

~ 

I 
;;; 
;;j 
~ 
:3 
'-I 
'-I 

*Extra costs for the picking and ginning of Pima as compared with the Upland varieties have been dedncted from the Pima figures on 0 
the fo11owing hasis: Cost of picking Pima, $2.37 per hundred seed cotton; Upland varieties, $1.41. Cost of ginning Pima, 90 cents ~ 
per hundred seed cotton; Upland varieties, 45 cents. Extra for 1:ags and ties for Upland, $1.50 per bale. 

~ 

'" 
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TABLE XVIII.-VARIETY TESTS-YUMA VALLEY 
EXpERIMENT FARM. 

Yield of lint cotton per acre 
Variety 

1926 1927 1928 

A"." ..................... -.-.-.•..•.....•.. 724 427 677 
Mebane: 

University strain .................. 776 511 644 
Sargent ....... _ ....... _._ .... -... __ .... 517 
Bryant ................ --_ ............... 644 

Lone Star. __ ......... _ .. _ ... __ ............ 81>7 43' 596 
Pima ............... -.......... __ ............. 651 462 434 

Average 

"" 644 

634 
516 

TABLE XIX.-GROSS VALUE OF LINT PER ACRE IN YUMA VARIETY 
TESTS BASED ON AVERAGE YEARLY PRICES AT NEW ORLEANS 

FOR UPLAND VARIETIES AND BOSTON PRICES FOR PIMA 

Variety 1926 1927 1928 Average 

Acala ........ -.-............. _. $126.77 
Mebane: 

$97.27 $143.39 $122.48 

University strain .... 127.26 112.24 132.66 124.05 
Sargent ....... _ ....... - _ ...... - 113.17 .......... .......... 
Bryant ... _ ................ ._ ....... _ ........ 132.66 . .... -.... 

Lon. Star ___ . __ ........ 142.19 96.10 122.78 120.52 
Pima * ... _ ...... _ .... __ ..... _ 212.72 190.64 163.26 188.87 

*Adjustments for extra cost of picking and ginning of Pima have been made on 
same basis as for Salt River Valley experiments. See Table. XVII. 

SALT RIVER VALLEY COOPERATIVE VARIETY 
EXPERIMENTS 

Variety tests were run on three fanns in 1928 with four varieties of 
Upland cotton through the cooperation of the owners and Mr. Harry 
Stewart, the COlUlty Agricultural Agent. The plots were full-sized field 
borders and were run in three series at each farm. Each of these series 
was composed of one plot of each variety, thus making triplicate plant
ings at each location. 

The Coachella strain of Acala outyielded the other varieties at the 
Tyson farm near Laveen and also at the Ware farm near Peoria (Tables 
XX and XXI). Both the Mebane and Lone Star varieties out yielded the 
Acala strains at the Draper farm near Gilbert, seemingly due to the 
detrimental effect of "crazy top" which affected Acala to a greater 
extent than the other varieties (Table XXII). 

GREENLEE COUNTY VARIETY EXPERIMENTS 

The elevation is higher and the growing season shorter in the Upper 
Gila district of Greenlee County than anywhere else in the State where 



TABLE xX.-COOPERATIVE VARIETY TESTS. R. L. TYSON, LAVEEN, ARIZONA, 1928. 

Variety Yield lint per acre Number of bolls per pound 
seed cotton 

Plot First Second Third First Second Third 
picking picking picking Total picking picking picking 

Coachella} 1 112 409 264 784 68 85 78 
Acala 5 128 427 aJ3 758 72 75 76 

9 110 456 220 785 75 79 00 

Av. 116 430 229 776 72 00 78 

ROgers} 2 168 370 192 730 78 82 84 
Texas 6 144 429 180 752 78 78 78 
Acala 10 115 411 172 691! 85 75 79 

Av. 142 403 181 727 80 78 00 
, 

Mebane ____ ...... __ ............................. " ...... 3 215 344 167 725 67 67 66 
7 1&1 343 210 736 67 61 64 

11 174 333 2()6 713 65 60 66 

Av. 190 336 194 721 66 63 65 

Lone Star .... __ .................................... ___ 4 174 339 253 767 56 60 61 
8 144 346 262 752 57 62 61 

12 112 "" 221 732 60 61 58 

Av. 143 361 245 
'---C-

750 58 61 60 

-

." 
iii 
l:; 

~ 
" ~ 
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is 
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TABLE XXI.-COOPERATIVE VARIETY TESTS, G. W. WARE, 
PEORIA, ARIZONA, 1928. 

I Yield of lint per No. of bolls per 
acre pound seed cotton 

First Se<:ond First Second 
Variety Plot picking picking Total picking picking 

Coachella} I 1&1 342 525 72 7I 
A~~ 5 224 309 533 '" 72 

9 198 VO 469 68 95 

M. 202 307 509 70 79 

Rogers} 2 283 282 566 78 96 
Texas 

, 
6 171 244 415 7S 91 , 

~I, , 10 286 185 472 68 95 

A,. 247 237 484 74 94 

Mebane .................. 3 Z72 188 460 60 66 
7 258 165 422 59 59 

11 399 159 558 64 7I 

A,. 309 171 400 61 '" 
Lone Star .................. 4 214 266 400 55 61 

8 220 "" 510 52 68 
12 241 233 464 57 63 

Av. 225 WJ 485 55 64 

cotton is being grown commercially at present. This district needs a 
short-season variety and these experiments were started in 1928 to 

obtain information on the varieties best suited to the special conditions 
in the district. The experiments have been made pos~ible through the 
cooperation of Mr. Heaton Lunt on whose fam1 they have been 'Otl
ducted and Mr. Glenn Blackledge, the County Agent. 

Two series of tests were planted in 1928, one on the lowland along 
the river bottom, where the plants are inclined to grow rank, and the 
other on upland soil of lower fertility and characterized by smaller 
plants. The river bottom soil is not as uniform in type as the upland 
soil in the fields chosen for these tests and the yield data are likewise 
not as dependable. 

Delfos was the leading variety on the upland and the Coachella strain 
of Aca1a was the poorest in yield (Table XXIII). This latter Variety 
had a heavy crop of bolls which failed to mature before the plants were 
killed by frost. 

Three strains of Delfos and three of Acala were included in the 
1929 experiments (Table XXIV). All of these strains outyielded the 



FIELD EXPERI.'v1ENTS WITH COTTON 579 

TABLE XXI!.-COOPERATIVE VARIETY TESTS, L. P. DRAPER, 
GILBERT, ARIZONA, 1928. 

Variety 

Coachella I 
Acala 

Plot 

1 
5 • 

Av. 

Rogers I 2 
T~xas 6 
Acala 10 

Av. 

Uebane .................... 3 
7 

II 

Av. 

Lone Star.................. 4 
8 

12 

Av. 

Yield of lint per 
acre 

First 
picking 

II' 
12Jl 
115 

117 

17. 
122 

87 

129 

18. 
194 
183 

18. 

162 
152 
151 

155 

Second 
picking 

1.7 
261 
298 

252 

286 
178 
222 

22' 

326 
262 
2.7 

295 

300 
3(J6 
379 

329 

Total 

316 
381 
413 

370 

I No. of bolls per 
pound seed cotton 

First Second 
picking picking 

74 78 
67 73 
ff! 64 

70 72 

4fS 73 78 
300 I 86 83 

~
30c) 74 71 
358 1--;;7""8 --+-",,,;-

515 lJL67 71 456 64 68 
480 62 75 

484 I 64 1-;;;71-
! 

462 
458 
530 

483 

56 

i
! 56 

65 

5. 

58 
60 
66 

61 

TABLE XXIII.-COOPERATIVE VARIETY TESTS-HEATON LUN1' 
FARM, GREENLEE COUNTY, ARIZONA, 1928. 

(Average of duplicate plots) 

Yield of lint per Percent total harvested 
acre first picking 

Variety Upland Lowland Upland* Lowlandt 

Delfos .................... -... ............ 1,079 1,066 33 58 
Mebane .................. ................ 962 768 38 65 
Aoal, (Roger's) ...................... .02 898 25 67 
Oklahoma Triumph 44 ..... _ .. 823 1,108 

1 
42 70 

Acala ( Coachella) ................•. 812 888 21 47 

*F1Tst Picking on the upland field was made September 28 and 29. 
tFirst picking on the lowland field was made October 26 to 30. 

other varieties in the list. The Delfos strains also outyielded the Acab 
by a goodly margin with the Duncan Delfos (acclimated one year) well 
in the lead. The 1929 experiments were all located on the upland. Th(' 
earliness of maturity as indicated by the percent of the total harvested 
at the first picking was not in accordance with previous experience witl, 
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these varieties. This method of indicating earliness is crude at best and 
little dependence can be placed on these data. 

The ginning percentages were obtained by ginning relative samples on 
a small roller gin and, although comparable with each other, are probably 
rugher than would have been obtained on a regulation saw gin. 

TABLE XXIV.-COOPERATIVE VARIETY TESTS, HEATON 
FARM. GREENLEE COUNTY ARIZONA, 1929. 

(Average of duplicate plots.) 

LUNT 

Yield of lint per acre Percent 
- total 

Variety First Second Percent harvested 
&iclcing picking Total lint fi,~ 

ct. 1-5 Nov. 9-19 pic\cing 

Delfos, Duncan seeeL ..... 426 375 801 36 53 
Deifos, Miss. seed .......... 326 413 739 35 44 
Delfos, Salt River Val-

',y seed .............. _ ....... _. 283 415 698 36 40 
Acala, Roger's ................. 325 299 624 36 52 
Acala, Coachella ............. 303 289 592 37 52 A"'_ S" Joaquin ....... 20S 364 570 37 36 
Kasch .......... _ .•..........•.....• 329 220 549 39.5 60 
Okla. Triumph 44_ .......... 243 236 479 37.5 51 
Mebane, Bryant's._ ......... 241 252 493 39.5 48 

SUMMARY 

Yields were increased from 15 to 25 percent on the lower ends of the 
borders which had been levelled as compared with the upper parts of 
the borders which had a fall of about 2 inches per hundred feet. 

Subsoiling before planting to cotton did not affect the yields. 

Daily mean air temperatures are fairly close to those of the soil at 
cotton seed bed depths at planting time. Cotton seed should not be 
planted until the mean temperatures are approximately 60° F. or higher. 

The best stands and yields of cotton were obtained when planted by 
some method designed to insure close contact between seed and moist 
soil. 

Differences in yields due to variations in the spacing of the plants in 
the row were both insignificant and inconsistent. 

Cotton given no cultivation other than scraping the surface of the soil 
with hoes for weed control yielded as well as that given ordinary culti
vation. Cultivation is evidently of value largely in controlling weeds, 
in aiding water penetration, particularly on tight soils or land with con
siderable fall, and possibly in promoting soil reration. 



PIELD EXPERIMENTS WITH COTTON 581 

Irrigations applied at 2-week intervals during the flowering period 
give the highest yields at the Salt River Valley Experiment Farm. Ten
day intervals consistently gave the highest yields at the Tucson Experi
ment Farm and 4-week intervals at the Yuma Valley Experiment Farm. 
These variations are due largely to soil differences. 

The deletorious effect of sorghums almost entirely disappears during 
the several months of fallow between the harvesting of the sorghum crop 
and the planting of cotton, The longer rotations were stopped, due 
to the pink boll worm invasion, before conclusive data could be obtained, 

Acala cotton had a slight lead over the other Upland varieties in lint 
produc\lion at the Salt River Valley Experiment Farm, while Mebane 
led at the Yuma ValIey Experiment Fann. Pima cotton had the largest 
gross value of lint per acre by a wide margin at both the Salt River and 
Yuma Valley Experiment farms after adjustments had been made 
for the extra picking and ginning costs of Pima. 




