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IRRIGATI0N

Conclusions

The soil level of N was lower in 1985 than the previous year,
resulting in a greater fruiting and yield response to applied N
fertilizer. The amount of N response was dependent upon the
amount of irrigation water applied. No response resulted at the
0.6 CU water level.

Residual soil N continued to provide a large part of the N
requirements for the crop and response only to the low rate of N
application indicated a high degree of fertilizer use efficiency
at the 50 lb /acre rate. Water use efficiency with the drip
system was also very good with an estimated savings of water by
at least 40 percent.
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Summary

Fertilizer nitrogen rates and the addition of phosphorus,
potassium and zinc were studied in a drip irrigated field at
Eloy. Response to nitrogen was found with the optimum rate being
about 170 lbs /acre although higher rates tended to increase
yields. Significant response to P and K were not found, but
there appeared to be a response to zinc. Yields were below
desired levels because of problems with obtaining a good stand
and infestations of cotton rust and root rot.

Methods

The study was located at Regal Farms near Eloy, AZ. A pump,
controllers, and filter system suitable for plot research were
constructed and mounted on a trailer which was located near the
well and sump. The filtered water was piped to the 20 acre study
site. Part of the field received various fertilizer treatments
at the recommended irrigation rate; another part received various
water rates with the best estimated fertilizer rate.
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IRRIGATION

The fertilizer and water treatments were subdivided into subplots
consisting of three seeding rates and three varieties. The
varieties included DPL -41, DPL -90, and DPL -775 planted at 5, 10,
and 20 pounds per acre. In addition, a variety trial carried out
by Delta Pine and Land Company was supplied with water and
fertilizer from the system.

The fertilizer treatments were supervised by the Soil and Water
Science Department, while the water treatments and the overall
operation of the system were under the control of the Plant
Science Department. The overall system is described in this
report along with the results of the fertilizer trial. Results
with the irrigation study will be covered in another paper in
this Cotton Report.

The drip system used aboveground lines with 1 line per 2 rows.
Emitters were spaced at 1 meter intervals. Plots were 6 rows wide
and subplots were 50 ft long. Irrigation began about one week
before planting, with the lines placed between the rows. After

sufficient wetting of the soil, the seed was planted in rows one
meter apart. Irrigation continued as needed throughout the
season with daily applications during the period of peak
consumptive use.

Fertilizer treatments consisted of nitrogen levels at 50, 75,
100, and 150 percent of the desired quantity based on soil and
petiole analyses. In addition, combinations of P, PK, and PKZn
were used with the 100 percent N level. There were four
replications of each treatment.

The N source for the entire field was Solution 32 with an
occasional application of N- pHuric in order to prevent lime
precipitation in the emitters. Nitrogen applications began June
10 and continued through August 29.

Phosphorus was applied as orthophosphoric acid on May 22 and July
16 with 42 and 28 lbs. P205 respectively, per acre. Potassium
was applied from KCi on June 14 at a rate of 38 lbs K20 per acre.
Zinc was applied as EDTA on June 14 and July 16 at 2 lbs. Zn each
time for a total of 4 lbs per acre.

The total amount of N applied was 65, 128, 169, and 293 lbs /acre
for the 50, 75, 100, and 150 percent levels, respectively. All

fertilizer was applied through the drip system.

Soil samples taken before planting contained 14 ppm NO3 -N
while the well water contained less than one ppm. The sodium
bicarbonate extractable P ranged from 8 to 16 ppm and the Zn was
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0.7 ppm. Extractable K was 680 ppm. Soil pH was 7.8 and the salt
content was low (ECe of 1.0). A limited number of soil samples
were collected after the last irrigation. These indicated only a
limited amount of salt accumulation in the row but a significant
quantity of nitrate remained in the soil.

The field was planted April 23 to 25 and first squares were
observed on June 4. Petiole sampling of selected treatments for
nitrate and phosphate content began June 10 (Table 1). The
field was machine harvested on November 18 by collecting the
entire length of the two center rows of each plot. Selected
cotton samples were collected in order to determine gin turnout
and cotton quality. Yields were calculated using an estimated
turnout of 35 percent and 480 pounds of lint per bale (Table 2).

Results

Overall yields (Table 3) were lower than expected due to several
factors. The first problem was in obtaining a proper stand.
Since the drip lines were not moved, soil moisture from the
preplant irrigation had to move horizontally from a distance of
one half meter from the line between the rows to the seed. While
this appeared to take place, apparently there was enough drying of
the soil before planting that some seeds did not receive moisture
until later in the season.

Cotton rust invaded the plots mid -July and probably affected the
yield to a limited extent. A pump failure and associated
problems caused stress to develop across all plots further
impacting yield. Root rot also appeared in a scattered pattern
in the fertilizer plots but was not nearly as severe as in the
irrigation study. No estimates are available on the extent that
these problems reduced the yields.

Table 1. Petiole Nitrate Concentrations (ppm NOS -N) frost DPL 90
Cotton with Different Fertiliser Treatments with Time

Fertilizer Date
Treatment 6/14 6/25 7/2

50 %N

75 %N

100 %N

150 %N

100 %NP

14040 13000 7830
15250 11090 9050
16120 13000 10530
13520 11440 14300
14830 10230 10830

7/9 7/16 7/23 7/30 8/6 8/13

3230 1210 6760 7800 6930 3640
5030 3990 6410 8840 8320 4850
6240 3470 8490 11610 9190 4330
7110 4510 8320 10920 9010 5200
4130 3810 8320 11610 7970 5370
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Table 2. Fertilizer Treatments and Estimated Lint Yields (Bales
/Acre) Based on an Estimated Turnout of 35 Percent

Variety DPL -41 DPL -90 DPL -775

Seed Rate 5# /A 10 #/A 20 #/A 5 #/A 10 #/A 20 #/A 5 #/A 10 #/A 20# /A

50% N 2.42 2.49 2.44 2.68 2.71 2.66 2.28 2.89 2.45

75% N 2.92 2.73 2.72 3.22 2.98 3.13 2.92 2.70 2.96

100% N 2.75 2.94 2.84 2.88 3.22 2.94 3.00 2.82 3.16

150% N 2.80 2.77 2.95 3.29 3.02 2.84 3.15 3.27 3.26

100% NP 2.63 2.96 2.86 3.09 3.15 3.06 3.34 3.15 3.29

100% NPK 2.82 2.89 2.80 2.80 3.08 3.30 3.19 3.31 3.17

100% NPKZn 2.98 2.98 3.20 3.32 3.36 3.07 3.25 3.19 3.28

Table 3. Overall Means of Yields for Fertilizer Treatments,
Varieties, and Row Spacings

Treatment Variety -Spacing

50% N 2.54 DPL 41@5 lbs seed 2.77

75% N 2.90 10 2.82

100% N 2.94 20 2.83

150% N 3.02 DPL90 5 3.08

100% NP 3.06 10 3.09

100% NPK 3.08 20 3.00

100%NPKZn 3.16 DPL775 5 3.02
10 3.05
20 3.08

In general, the petiole nitrate sampling procedure was a
satisfactory guide for the nitrogen prògram. The problem with
the pump and filter system caused a delay of a few days when N
and water were in high demand by the crop. Petiole nitrate
dropped to near deficient levels for the higher N treatments.
Nitrogen deficiency symptoms appeared on the low N plots as
expected during midseason. The phosphorus contents of the
petioles were variable and somewhat lower than desirable. There

was a trend toward increased P in all petioles after the time of
the second P treatment, especially with the 100 percent N +P and
50 percent N treatments.
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Statistical analysis of all data have not been completed.
However, overall, there are two or possibly three groups of yield
data. The 50 percent N level produced the lowest yield and this
was expected based on the design of the study, the soil analysis,
and the appearance of deficiency symptoms.

Other differences are not so easy to separate, but it appears
that all the other treatments fall into the same population.
Phosphorus was applied at the two times when most needed by the
crop, that is early in the season when the soil was cold and
during the time of most rapid growth. While the P- treated plots
produced slightly more cotton than those without P, the trend
toward increasing P levels in the tissue was not significant,
and the soil appeared to be adequately supplied with P, the
evidence for a real response to P is weak.

Potassium obviously was in good supply in the soil. Furthermore
the yields with Zn are possibly significantly higher than all of
the other treatments. The soil test for Zn was fairly low, but
tissue levels were in the sufficient range in mid -June (24 to 30
ppm). Seeding rate had little effect on yields while the DPL 775
produced the highest yield, followed by DPL 90 and DPL 41.

Analysis of soil samples taken after the last irrigation showed
that, even with the lowest applied N rate, there was a good supply
of available N remaining at this time. Studies have shown that
cotton roots are concentrated in the zone just below the
emitters. The contribution of nitrate being leached into the
root zone by summer rains is an important source of nitrogen and
in such cases fertilizer N applications should be reduced or
eliminated.
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