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Defoliation of Pima Cotton at the Safford Agricultural Center, 1992

Lee J. Clark, Eddie W. Carpenter and Philip N. Odom

Abstract

Three defoliation studies were performed on Pima cotton at the Safford
Agricultural Center in 1992. One tested two different formulations of Dropp
with various adjuvants. The second compared experimental material SN597
with other common defoliants. The third compared SN597 at different rates in
a late application. At 14 days after application SN597 dropped 97% of the
leaves compared to 37% for sodium chlorate. All of the combinations dropped
leaves much more efficiently than chlorate.

Introduction

As the United States moves into the world extra long staple market, the quality of our product becomes
increasingly more important. Cotton quality is improved by defoliation to reduce leaf trash in the lint and by
picking when the crop is ready, not waiting for frost to defoliate the plants. The past few years, more growers
are defoliating chemically, using sodium chlorate which is the least costly product. The objective of this study
was to verify the effectiveness of the more costly chemical defoliants.

Materials and Methods

This study was broken into three parts. The first part tested two different formulations of Dropp at the 0.15
pounds (a.i.) per acre with two different surfactants, with and without Def. The second part tested SN597
from Nor -Am Chemical Co. against Dropp with two different additives. The third part was a late application
test of SN597. The first two parts contained an untreated check and a sodium chlorate treatment.
A crop history of the test plot follows:

Soil type: Pima silty clay variant/ Grabe clay loam
Previous crop: Barley
Tillage: Ripped, disced, and bedded
Planting: Date: 16 April 1992 Rate: 25 pounds per acre
Herbicide: Triflurilin pre -plant
Fertilizer: 200 pounds per acre 16 -20 -0 applied on cover crop

200 pounds per acre Urea side- dressed split -application on 4/29, 7/7
Irrigation: Irrigated up and 7 irrigations (ca. 21 acre inches) + 8" rain

Last water application, 23 August (2 inch rain)
Plot size: 50 feet long, 4 -36 inch beds wide
Defoliation: Tests #1 and #2 applied 20 October, test #3 applied 27 October

Observations made 27 October and 3 November
Harvest: First pick: 12 November

Second pick: 30 November
Design: Randomized complete block with four reps (Test #3 had only 3 reps)
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Petiole nitrates were not run at the time of the defoliant application but it is assumed that the petiole N was
not excessively high because of the moderate nitrogen fertilization. Approximately two months had passed
from the time that the last water was applied to the crop and the defoliation application, so the soil was quite
dry, but the plants were not water stressed.

Grab samples were taken from two reps of each treatment. These samples were ginned on a small gin at the
Maricopa Agricultural Center where total, lint and seed weights were determined.

Results and Discussion

The maximum and minimum air temperatures and the daily heat units for three weeks following the
defoliation applications are shown in Figure 1. 110 (86/55) heat units accumulated between the 20th and the
27th of October (application of tests #1 and #2 and their 7 day observations) with 55 and 31 heat units
accumulating the following two weeks. Silvertooth et.al. (2) suggests that >200 heat units in the two week
period following defoliation are needed with lower rates of application. The Dropp label indicates that the
product should not be used if night time temperatures were expected to drop-below 60°F. Both heat units and
minimum temperatures were lower than optimal for the defoliants to work, but still, acceptable defoliation
occurred with the best treatments. According to Brown (5), defoliants should be applied no later than October
7 if 200 heat units in 14 days are needed to bring about successful defoliation.

The results of test #1 are found in Tables lA and 1B. From these results several inferences can be made: -
the SP formulation is more aggressive than the WP formulation; -Def helped the WP formulation more than
the SP formulation; and the sodium chlorate material was not nearly as effective as the other defoliants tested.
Yields and percent first pick were not affected by the defoliant. We looked very carefully at the percent trash
column to see if there were differences. There were no differences at the 5% level of probability, differences
appeared at the 12% level. Disregarding the statistics, the two samples with Def had lower trash and the check
had the highest level of trash. Additional testing would be needed to say that real differences existed.

The results of test #2 are found in Tables 2A and 2B. SN597 (to be marketed as Ginstar by Nor -Am) was
very effective at its highest rate and was found to statistically better than sodium chlorate and the check in the
14 day observation. The percent first pick column was scrutinized to see if Prep would have an effect in
hastening boll opening as well as an effect on defoliation. A boll opening effect was not seen, in fact, the
Dropp Prep treatment had the lowest percent first pick value. The percent trash column was also carefully
evaluated. Differences were seen, but only between the sodium chlorate and the Dropp + Accelerate
treatments.

Test #3 had only one observation period and a very high coefficient of variability in the observations. The
test was picked 9 days after the first observation. The first freeze of the year was recorded on the 4th of
November, the day after the observations were made. Before the first picking, the temperature had dropped
to 24 °F. The results are difficult to interpret, but there is something intriguing about the results in the percent
defoliation column in Table 3A and the percent trash column in Table 3B. In this late application with cool
nights and few heat units, perhaps the defoliant reacts differently than expected. Normally, the more active
ingredient applied, the greater the effect. If SN597 has a propensity to cause leaves to freeze on instead of
abscising under these conditions, that would explain the trends seen in the two columns mentioned. In the
percent defoliation column, the two lower rates worked quite effectively but the high rate could have frozen
the leaves on had the same effect as the check. In the percent trash column, as the SN597 increased the trash
increased. The check, which had no treatment dropped its leaves naturally from the cold temperatures.
Further investigation will be needed to verify our hypothesis.

Summaries of the previous defoliation work done at this site and throughout the state are found in references
1 through 4.
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Table 1A. Defoliation test #1 on Pima cotton at the Safford Agricultural Center, 1992.

Treatment Rate (lbs a.i. /acre)
% Defoliation

7 days 14 days

Dropp SP + Agridex 0.15 + 1 pt 16.0 a' 82.5 a
Dropp SP + Sylgard 0.15 + 0.5% v/v 16.6 a 76.3 a
Dropp SP + Agridex + Def 0.15 + 1 pt + 1 pt 16.0 a 76.3 a
Dropp WP + Agridex + Def 0.15 + 1 pt + 1 pt 16.0 a 62.5 a
Dropp WP + Sylgard 0.15 + 0.5% 13.1 a 55.0 a
Dropp WP + Agridex 0.15 + 1 pt 12.5 a 42.5 ab
Sodium Chlorate 3 gal 11.0 a 12.5 bc
Check 11.5 a 02 c

Average 14.09 50.95
LSD(05) 5.52 36.85
C.V. ( %) 28.20 74.95

1. Values within a column followed by the same letter are not significantly different at the 5% level of
probability using Duncan's Multiple Range test.
2. This value was set to zero and the other values were compared to it.

Table 1B. Agronomic values for Pima cotton in defoliation test #1 at the Safford Agricultural Center, 1992.

Treatment
Seed Ctn
Yield

Percent
1st Pick

Percent
Lint

Percent
Trash

Percent
Seed

Dropp SP + Agridex 2364.4 a' 95.8 a 38.8 a 9.6 a 51.6 a
Dropp SP + Sylgard 2086.9 a 95.5 a 38.1 a 10.3 a 51.7 a
Dropp SP + Agridex + Def 2153.8 a 95.0 a 39.7 a 7.3 a 53.2 a
Dropp WP + Agridex + Def 2180.4 a 96.4 a 38.3 ab 7.5 a 54.2 a
Dropp WP + Sylgard 2213.5 a 94.7 a 38.3 ab 8.8 a 53.0 a
Dropp WP + Agridex 2149.8 a 94.2 a 37.2 b 9.3 a 53.6 a
Sodium Chlorate 2171.2 a 96.6 a 39.0 a 8.6 a 52.4 a
Check 2182.9 a 96.2 a 38.3 ab 11.2 a 50.6 a

Average 2187.80 95.60 38.43 9.07 52.52
LSD(05) 359.53 2.71 1.46 4.44 3.26
C.V. ( %) 14.59 3.42 3.03 30.89 4.11

1. Values within a column followed by the same letter are not significantly different at the 5% level of
probability using Duncan's Multiple Range test.
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Table 2A. Defoliation test #2 on Pima cotton at the Safford Agricultural Center, 1992.

Treatment Rate (lbs a.i. /acre)
% Defoliation

7 days 14 days

SN597 0.15 19.6 abl 97.5 a
Dropp + Accelerate 0.15 + 1 pt 19.8 ab 92.5 a
SN597 0.10 14.3 bc 87.5 a
Dropp + Prep 0.15 + 1 qt 22.6 a 81.3 a
SN597 0.075 20.3 ab 73.8 a
Sodium Chlorate 3 gal 10.6 cd 37.5 b
Check 6.1 d 02 c

Average 16.18 67.14
LSD(05) 6.53 25.32
C.V. ( %) 50.09 56.47

1. Values within a column followed by the same letter are not significantly different at the 5% level of
probability using Duncan's Multiple Range test.
2. This value was set to zero and the other values were compared to it.

Table 2B. Agronomic values for Pima cotton in defoliation test #2 at the Safford Agricultural Center, 1992.

Treatment
Seed Ctn
Yield

Percent
1st Pick

Percent
Lint

Percent
Trash

Percent
Seed

SN597 (0.15) 1950.5 a' 90.3 a 37.5 a 11.0 a 51.7 c
Dropp + Accelerate 1735.2 a 91.4 ab 37.5 a 8.1 b 54.5 a
SN597 (0.10) 1978.0 a 95.5 a 37.7 a 9.0 ab 53.4 ab
Dropp + Prep 1875.5 a 90.8 a 37.6 a 9.6 ab 52.9 bc
SN597 (0.075) 1744.8 a 92.5 a 37.8 a 9.3 ab 53.2 abc
Sodium Chlorate 1622.2 a 93.1 a 37.5 a 10.3 a 52.3 bc
Check 2101.4 a 93.3 a 38.3 a 9.1 ab 52.6 bc

Average 1858.23 92.41 37.67 9.46 52.91
LSD(05) 535.75 4.92 0.92 1.75 1.46
C.V. ( %) 21.88 5.89 1.93 14.21 2.22

1. Values within a column followed by the same letter are not significantly different at the 5% level of
probability using Duncan's Multiple Range test.
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Table 3A. Defoliation test #3 on Pima cotton at the Safford Agricultural Center, 1992.

% Defoliation
Treatment Rate (lbs a.i. /acre) 7 days

SN597 0.075 23.3 a1
SN597 0.10 23.3 a
SN597 0.20 6.7 a
Check 6.7 a

Average 15.00
LSD(05) 36.6
C.V. ( %) 108.25

1. Values within a column followed by the same letter are not significantly different at the 5% level of
probability using Duncan's Multiple Range test.

Table 2B. Agronomic values for Pima cotton in defoliation test #3 at the Safford Agricultural Center, 1992.

Treatment
Seed Ctn
Yield

Percent
1st Pick

Percent
Lint

Percent
Trash

Percent
Seed

SN597 (0.075) 1796.2 a, 87.7 a 38.5 b 9.1 ab 52.5 a
SN597 (0.10) 1701.5 a 90.9 a 37.2 c 10.1 ab 52.8 a
SN597 (0.20) 1945.7 a 77.5 a 36.9 c 10.7 a 52.4 a
Check 1575.7 a 81.1 a 39.2 a 7.5 b 53.3 a

Average 1754.78 84.31 37.94 9.35 52.73
LSD(05) 387.69 16.18 0.37 2.81 2.82
C.V. ( %) 11.66 11.86 2.62 17.51 2.14

1. Values within a column followed by the same letter are not significantly different at the 5% level of
probability using Duncan's Multiple Range test.
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Figure 1. Maximum and minimum daily temperatures and heat units (86/55 degree base) for a three week
period following the application of defoliants, Safford Agricultural Center, 1992.
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