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Trickle Irrigation Cotton Production 

B.B. Taylor, J.F. Armstrong, G.W. Thacker, and P.G. Kirkpatrick 

A trickle irrigation experiment was initiated at the Marana Experiment Farm in 1977 with promising 
results. The program was expanded in 1978. 

A plot of land 220' by 120' was prepared for planting in the usual manner, except that there was 
no preplant irrigation and the beds were not listed. Chapin Twin-wall, 4-mil perforated tubing was 
placed 2-3 inches under the soil on 40 inch centers prior to planting. Twenty-two pounds per acre of 
DPL-55 seed were planted at a one-half inch depth immediately above the perforated tubing. The plots 
were planted on May 18. The water was turned on May 19 and the seed quickly germinated. 

Three water application treatments were made. Weekly treatments consisted of 100% of consumptive 
use needs (Erie, French, and Harris, 1965) adjusted for the late planting date and 75 and 50% of that 
amount, respectively. The final irrigation was made on September 5. 

Total water appears in table 1. Note that the 100% treatment was only 28.5 inches. First flowers 
appeared on July 15. The fruit set on the 100% treatment was extraordinarily heavy for a late crop and 
vegetative growth was minimal. At harvest these plants were 24-30" tall and had not developed a full 
canopy, yet they produced 1291 pounds of lint per acre (table 1). We believe that this is due to ex
cellent water control provided by the drip irrigation system. The plants were never stressed. The 
plants were stressed, however, in the 50% and 75% treatments. Also, the plants were much smaller and 
yields were reduced. 

The drop irrigation system provides positive water control and offers an insight into the benefits 
of good water management. 

We anticipate leaving the drip irrigation system in place for two or more years of production. 
Hopefully, this approach will reduce the cost of the drip irrigation system. 

TABLE 1. Amounts of water applied and lint yields of trickle irrigation 
treatments, Marana 1978. 

IRRIGATION Inches of Waterl Lint Yield 
TREATMENT Actually APplied-/ 1bs/A 

100% 25.8 1291 a'l:..I 
75% 21.9 1035 ab 

50% 17.2 690 b 

]) 
Includes 1.94 inches of rainfall. 

2/ 
-Values followed by the same letter are not significantly different at 

the .05 level by the Student-Newman-Keu1's Test. 

C.V. of Yield = 30.38% 

Growth, Fruiting, and Yield of Cotton as Influenced by Irrigation Regime 

J. R. Mauney, K. E. Fry, and G. Guinn 

Irrigation is a major cost of cotton production in Arizona, and the cost is.i~c~easing because of 
declining water tables and increasing energy prices. Methods are needed for maxlmlzlng wate~ use ef
ficiency. We thought that an early stress.might preconditio~ cotton p1a~ts or cause adaptatlons that 
would enable them to grow and fruit well wlth less water durlng the remalnder of.the sea~on. Therefore, 
we conducted a field experiment with De1tapine 61 at the Cotton Res~arch ~enter ln PhoenlX to test the 
effects of water stress before flowering on subsequent growth and Yle1d wlth normal and subnormal 
amounts of water. 111 



The first post-emergence irrigation was given 7 days before first square and 7 days after first 
square. These treatments will henceforth be referred to as E (for early) and L (for late) first post
emergence irrigation. Treatment E was irrigated again 7 days after first square and, therefore, 
received 5 inches more water than treatment L. These treatments were subdivided and given normal (N) 
and half-normal (0 for dry) amounts of water at all subsequent irrigations. 

Plants in treatment L wilted severely before the first irrigation. Their growth was retarded and 
they never became as tall as plants in treatment E (Table 1). Water deficit decreased the number of 
fruiting positions produced, especially when the deficit lasted all summer (the LD treatment, Table 1). 
Stress in the 0 treatments during flowering increased square and boll shedding, but shedding rates 
immediately dropped below normal after irrigation. Therefore, shedding rates for the entire season 
were little affected by irrigation regime (Table 1). However, because of the production of more 
fruiting positions, the numbers of squares, blooms, and bolls present in October were highest in the EN 
treatment and lowest in the LD treatment (Table 1). This caused us to expect the highest yield in the 
EN plots. To our surprise, however, the LN plots produced the highest yield, both per acre and per 
inch of water (Table 2). 

Further measurements indicated that the higher yields in LN than in EN were due to heavier bolls 
and to a lower percentage of damaged bolls (Table 3). We are not sure why treatment EN produced 
lighter bolls and a higher percentage of damaged bolls than the other treatments, but we suspect that 
plant growth, leaf area (leafiness), light penetration, and lodging were factors. Treatment EN grew 
faster and produced maximum leaf area by July 15, whereas LN did not achieve the same leaf area until 
August 8. Therefore, light intensity on leaves near developing bolls may have been lower and may have 
1 imited photosynthesis and boll growth in treatment EN. \~ind and rain in August caused considerable 
plant lodging, especially in EN, and this was probably a factor in the higher percentage of damaged 
bolls. Most of the damaged bolls showed evidence of insect feeding (pink bollworm?), thus suggesting 
a greater insect preference for the humid, shady conditions in EN. Early in the season no lygus bugs 
could be found in the L plots, but a few were found in the E plots. Perhaps water management affects 
insect activity. He feel that this possibility deserves further research. 

Our results from one year's data indicate that (a) early (pre-bloom) stress can save water and is 
beneficial by maintaining a better balance between growth and fruiting, (b) stress during flowering 
decreases yield because it increases the loss of squares and bolls and decreases the production of 
fruiting positions, and (c) water management may affect insect feeding. We plan to repeat the ex
periment and also investigate the effects of late-season water management on water use, yield, and 
insect activity. 

Table 1. Effects of irrigation regime on plant height; numbers of main-stem 
nodes, fruiting positions, squares, blooms, and bolls present in October; 
and percentage of squares, bolls, and total positions that shed during 
the season. Data are averages of 3 reps from 25 row ft. in each plot. 

Measurement 

Plant height, cm 
No. of main stem nodes 
Total fruiting positions 

Fruiting forms present: 

Squares 
Blooms 
Bolls 

Percent shed: 

Squares 
Bolls 
Total 

EN 

100 
27 

3587 

778 
110 

1120 

26 
36 
44 

EN = early first irrigation, normal thereafter 
LN = late first irrigation, normal thereafter 

LN 

94 
26 

3148 

647 
49 

1049 

29 
31 
45 

ED = early first irrigation, relatively dry thereafter 
LD = late first irrigation, relatively dry thereafter 

112 

ED 

81 
24 

2789 

464 
56 

931 

29 
37 
48 

LD 

70 
24 

2412 

431 
52 

879 

23 
36 
43 



Table 2. Effects of irrigation regime on yield and water use efficiency. Data 
are averages of 3 re~lications. 

EN LN ED LD 

Water supplied, inches 

Irrigation 53 48 37 32 
Rain 3.2 3.2 3.2 3.2 
Total 56.2 51.2 40.2 35.2 

Yield per acre, lbs. 

Seed cotton 3789 4312 2561 2527 
Lint 1326 1509 896 884 

Yield per acre inch: 

Seed cotton 67 84 64 72 
Lint 24 30 22 25 

Table 3. Effects of irrigation on boll size and numbers of good and damaged 
bolls at harvest in October. Data are averages of 3 replications, 
25 row ft. 

EN LN ED LD 

Boll weights, g.: 

Open good 3.82 4.68 4.19 4.31 
Open damaged 3.08 2.94 2.26 2.28 

Numbers of bolls: 

Open good 657 .673 567 566 
Open damaged 245 1118 168 99 
Green good 182 204 173 204 
Green damaged 36 ?4 23 9 

Total bolls 1120 1049 931 879 

Percent damaged 25.1 1 n. 4 20.5 12.3 
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