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Impact of Temperature and Relative Humidity on
Defoliation of Pima S -7 and Deltapine 5415 Cotton

Treated with Dropp (Thidiazuron)

Paul G. Bartels, Jack Easley, and John Nelson

Abstract

Chemical defoliation of cotton is a cultural practice that induces abscission of cotton foliage
earlier than normal leaf shedding. Early cotton defoliation is an integral part of short- season cotton
production because it facilitates the mechanical harvesting of cotton and helps reduce insect
population in late srarnner. Effectiveness of the chemical defoliants depends upon the
environmental conditions at the time of application. Research was conducted to access the impact
of temperature, relative humidity (RH), and water stress at time of defoliation on effectiveness of
thidiazuron (Dropp) a chemical defoliant to defoliate cotton grown under field and growth
chamber conditions. Humidity was increased by spraying a fine mist over the cotton canopy. Plant
moisture stress was achieved by terminating irrigation of cotton at selected times before defoliation.
In growth chambers, the greatest defoliation of Pima S -7 and Deltapines 5415 cotton treated with
Dropp occurred at day /night temperatures of 32C/18C with 80% RH whereas, lowest defoliation
occurred at day /night temperatures of 40C /19C and 22C/9C with 80% RH. In the field, irrigation
termination dates of Sept 4, Sept 18, and Oct 2, 1992 were evaluated for their effect on defoliation
of Pima S -7 cotton defoliation on Oct 16, 1992 with Dropp. The Sept 4 irrigation termination date
resulted in higher percent defoliation than Oct 2 irrigation termination date 14 days after Dropp
was applied.

Introduction

Chemical defoliation of cotton is cultural practice that induces abscission of cotton foliage earlier than the normal
leaf shedding. Early defoliation of cotton has become an integral part of short -season cotton production used
by Arizona growers. In September, cotton plants are still growing and have dense foliage which needs to be
removed before picking. Defoliation strategies that produce good results on Upland cotton have not always
worked well on Pima cotton. In many instances Pima has been more difficult to defoliate than Upland. This
difference between Pima and Upland cotton may be due to the strong vegetative tendencies of Pima at the end
of the season and possible differences in physiological processes associated with defoliation. The objectives of
our research was assess the impact of temperature, humidity and water stress at the time of defoliation treatment
on the effectiveness of Dropp to defoliate Pima grown under field and growth chamber conditions. An additional
goal was to monitor the uptake and movement of radioactive carbon -14 Dropp into the leaf of cotton plants
treated with non -radioactive Dropp and grown under various temperatures and relative humidities.
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Materials and Methods

In the field, plant moisture stress treatments were achieved by terminating irrigation at selected times before
defoliation treatment. Selected plots were sprayed with Dropp when leaf water potential reached 18 to 30 bars
at midday. The humidity in and around the canopy of the treated plants was increased by spraying a fine mist
over the tops of the plants. The efficiency of Dropp was assessed by visual ratings 3,6,8, and 14 days post -
application. In the growth chambers, the humidity was elevated to 80% by placing large pans filled with water
in the chambers. Temperatures in growth chambers were set to 40C day /18C night, 32C day /18C night or 21C
day /8C night. Dropp was applied with a hand sprayer at 0.2 lbs /acre in a volume of 25 gal /acre. Defoliation
was estimated as a percent leaf drop from each plant following Dropp treatment. Defoliation measurements
were conducted 24 to 144 hours after initial application of Dropp.

The movement of 14C -Dropp into leaves of both field and growth chamber plants was determined by applying
radioactive Dropp in three droplets distributed across the leaf surface equidistant from the petiole. Leaves were
harvested 24 hours later and immediately transported to the laboratory for analysis. Each leaf was repeatedly
washed in deionized water and briefly dipped in chloroform to remove the epicuticular waxes. Leaf, root and
stem tissues were collected, solubilized and counted for radioactivity.

Results and Discussion

In the growth chamber experiments, defoliation of both Pima S -7 and Deltapine 5415 cotton when treatedwith
Dropp was reduced by high day time temperature of 40C/18C (day /night) at 80% relative humidity (RH) as
compared to a day time temperature of 32C/18C. Table one shows that Pima S -7 cotton exposed to 40C and
32C at 80% RH exhibited a 4 and 23 percent defoliation, respectively. Ninety percent of the leaves that
remained on the treated plants grown at 40C were desiccated and frozen on the plants. Leaves that remained
on the treated plants grown at 32C appeared uninjured . Defoliation of Deltapine cotton when treated with
Dropp was similar to Pima cotton except that the defoliation percentages were greater. Deltapine cotton exposed
to 40C and 32C at 80% RH exhibited an 18 and 85% defoliation, respectively (Table 1). Leaves on plants grown
at 40C which did not absciss from the plant died and were desiccated. In contrast, defoliation of Dropp treated
Pima or Deltapine cotton exposed to low daytime temperature of 21C /8C was zero and the leaves appeared
green and uninjured. These growth chamber experiments showed that both high (40C) and low (21C)
temperatures prevented the development of abscission zone cells in the leaf petiole, resulting in reduced
defoliation. The inhibition of leaf abscission at high temperature and high RH was probably due to the death
and desiccation of the leaves whereas the absence of abscission at the low temperature (21C) may be due to
reduced uptake of Dropp into the foliage.

In field experiments, the greatest defoliation occurred in Pima cotton which was sprayed with a water mist to
increase the relative humidity in the canopy and was not under water stress. The water potential ofplants had

to be greater than 27 to 30 bars before defoliation was reduced.

The effect of temperature on the efficacy of Dropp to defoliate Pima cotton may be due to its ability to modify
the uptake of Dropp into the leaf tissue. Table 2 shows that the uptake of carbon -14 Dropp into leaves of plants

grown in growth chanbers was reduced by low temperature. Plants grown at 21C took up less Dropp than plants
grown at 40C and 32C. The radioactive Dropp accumulated in the epicuticular waxes on the surface of the
leaves rather than in the leaf tissue. Most of the Dropp remained in and on the leaf and did not translocate to
other plant structures. However, a small percent of the applied radioactive Dropp or metabolite moved to the
root and soil (Table 2). In contrast to growth chamber experiments, cotton plants treated with Dropp in the field
had approximately the same percentage of carbon -14 Dropp in leaf tissue (49 %) and leaf waxes (51 %). The
temperatures in the field varied from 35 to 40C during the experiment and water potential of the plants was
about 26 bars.

Our results suggest that the seasonal inconsistencies in defoliant efficiency may be related to temperature and
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relative humidity at the time of defoliant application.

Table 1. Effect of temperature and high humidity on defoliation of cotton treated with 0.2 lbs /acre Dropp.

Temperature
80% Relative Humidity

Pima S -7 Delta Pine 5415

% Defoliation

40/18C 4 18

32/18C 23 85

21/8C 0 0

Table 2. Uptake and movement of radioactive carbon -14 Dropp in Pima S -7 cotton grown in growth chambers
under various temperatures at 80% relative humidity.

Temperature (day /night)

Plant Parts 40C /18C 32C/18C 21C /8C

( % of total Radioactivity )

Treated Leaf 50 39 25

Epicuticular Wax of Leaf 47 59 72

Water Wash of leaf 2 1.5 2

Vegative Parts (petiole, adjacent
leaves, stems)

0.04 0.08 0.06

Root 0.16 0.12 0.05

Soil 0.02 0.01 0.06
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