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Plant Growth Regulator - Chemical Termination Studies

Carl F. Ehlig (Brawley, CA), L. A. Bariola, and T. J. Henneberry

A single foliar application of 0.056 kg dicamba and 0.56 kg chlorflurenol in 210 L of water /ha
significantly reduced seed cotton yield when applied on August 14 but reduced seed cotton yield only
slightly, or not at all when applied on August 28 or September 11 or 25. The chemicals decreased boll
retention by 50 to 75 percent, even when flowers opened three days before a foliar application.
Flowering was terminated during a period between one and two weeks after a foliar application. The
chemicals prevented normal drop of undeveloped bolls and flower parts, and decreased defoliation by
standard defoliants. Pink bollworm larvae began diapausing in signficant numbers about September 23
and at a high percentage by early October indicating that cotton fruiting should be terminated by
September 1.

Dicamba (0.05 lb /ac) + chlorflurenol (0.5 lb /ac) was applied to two growers' fields (16 ha each)
by air under an EPA approved Experimental Use Permit. The bloom rate was reduced to nearly zero after
12 -15 days posttreatment. The number of green bolls in the treated fields was reduced. In the one
field, which had a detectable level of pink bollworms in the bolls, the number of diapausing larvae
(estimated by counting number of green bolls, number of larvae per boll and percent in diapause) were
reduced 73% by the chemical termination treatment up through October 29.

New materials were tested as potential candidates for use in the chemical termination technique.
Thidiazuron (= NOR -AM Dropp ®) was tested at 0.005, .01 and .02 lb /ac with 0.5 lb /ac of chlorflurenol,

and at .02 lb /ac alone. Treatments were applied September 11 or September 21. All treatments showed
a rapid decrease in flowering rate about 7 -14 days posttreatment, and a decrease in the number of
green bolls. The Thidiazuron treatment alone was less effective than those with chlorflurenol. There
appeared to be some increased leaf drop or defoliation due to the treatments, especially the earlier
treatments which were applied when temperatures were higher. There has been no recovery of flowering
or square formation up to early December in the treated plots, while there has been continuous flower-
ing in the control plots.

Sweetpotato Whitefly, Bemisia tabaci, 1982 Research Results

G. D. Butler, Jr. and T. J. Henneberry, Research Entomologists
Western Cotton Research Laboratory, USDA -ARS, Phoenix, AZ

Summary

Development time of Bemisia tabaci (Genn.) from egg to adult varied from 65.1 days at 59 °F to 16.6
days at 86 °F. Adults emerged between 6 and 9 a.m. Yellow sticky traps were exposed at both Yuma and
Phoenix. There was a peak of adult activity in mid -May followed by a decline in early June and then a
sharp increase throughout July and August. Vacuum cleaner collections with 2- minute samples in cotton
at Somerton were very low. At Yuma, whiteflies were somewhat more abundant but generally did not
increase in August. Yuma populations were much lower than those in the Imperial Valley. Populations
were very low in Poston during the early summer but steadily increased throughout the summer to high
levels in September that caused sooty mold on the leaves and lint. Parasites reduced whiteflies in the
Poston area in fields in which insecticide sprays were discontinued. The rate at which the adults
increased in the fields of the different areas was very similar.

*************

The sweetpotato whitefly, Bemisia tabaci (Genn.) was a serious pest of cotton in 1981 and in the
fall moved into fall vegetable crops where it caused damage by transmitting several serious viruses.
In our report last year, we discussed damage, life history, overwintering, and control.

LIFE HISTORY: During 1982, we completed the life history studies and found that the egg stage varied
from 22.5 days at 62 F to 5.0 days at 90 °F. The total development time from egg to adult varied from
65.1 days at 59 °F to 16.6 days at 86 °F. These development times of seedling cotton plants in our
temperature cabinets are similar to those of other host plants recorded in the literature. Peak

emergence of adults occurred between 6 and 9 a.m. The average number of eggs laid per female was 81 at
80 °F and 72 at 90 °F. Males lived an average of 7.6 and 11.7 days and females lived an average of 8.0
and 10.4 days at 80 and 90 °F, respectively.
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In 1982, we studied population build -up trends at several locations in Arizona using sticky traps
and a vacuum suction sampler.

STICKY TRAPS: Sticky traps of 6x11 in. yellow cardboard coated on both surfaces with a sticky
material were used to monitor whitefly flights at Yuma and Phoenix. Graphs of the number of whiteflies
caught were made on semi- logarithmic graph paper as used to discribe the buildup of other Arizona
insects. At Yuma (near 10th Ave and Ave B) there was a peak of adult activity in mid -May followed by a
decline in early June (Figure 1) and a steady increase from 4 to 1330 adults per trap in late July.
After a decline to 638 adults in early August, populations increased to 1500 per trap at the end of the
month. At the Cotton Research Center, Phoenix, traps in weeds averaged 12 adults per trap in January
(Figure 2). Almost none were collected in February; from 0 to 1.8 in March; and on April 12 -15, 28
were caught. From mid -April to mid -July from 1 to 11 were collected per sample but then the numbers
increased to 632 by the end of August. Traps adjacent to cotton fields also began to catch adults from
mid -July through the end of August at an exponential rate of increase that doubled the number of adults
every 6 to 10 days (Figure 3).

ADULT COLLECTIONS: A portable electric vacuum cleaner was used to collect 2 -min samples of whitefly
adults in cotton from early July to the end of September. Populations of whitefly adults were very low
in Somerton (Table 1). At Yuma, higher populations developed to late July but appeared to be reduced
in August by insecticide applications and by some heavy rains. Whiteflies were generally more abundant
in N Gila Valley than in Somerton or Yuma and, except in some Stoneville 825 fields, which had 1100
adults per 2 -min sample, a few fields averaged 500 to 800 adults per 2 -min sample. Whitefly
populations were generally much higher in fields sampled in the Imperial Valley with many of the August
samples showing 1000 -2000 adults per 2 -min sample.

South Poston was an example of low early July populations that gradually increased to an average
of 529 adults per 2 -min sample by the end of September. These results are plotted on conventional
graph paper and show a geometric rate of increase (Figure 4) that appears as a straight line when
plotted on semi -logarithmic paper. Honeydew and mold was present on the leaves and open cotton in
these fields. Other fields in the Poston area had low populations which also increased to damaging
populations during the season. Some of the fields in the Poston area were treated with Temik in mid-

July but whitefly populations increased in these fields at the same rate as in the untreated fields
(Figure 5). Whitefly populations declined in fields in the Parker area where, in mid -August, vacuum
samples contained "more whitefly parasites than whiteflies" in fields which had not had recent
insecticide applications. Figure 6 compares the average rate of increase of adult B. tabaci in cotton
fields in LaPaz County with Ripley, CA cotton fields.

DISCUSSION: B. tabaci adults overwinter on several weed hosts but limited reproduction occurs. It

appears that the first significant increase in populations takes place on spring cultivated crops such
as squash, watermelons, and cantaloupes. Flights of adults, as determined by sticky board collections,

occurred in late April and early May at Brawley, Yuma, and Phoenix. Vacuum collections of adults in
cotton in mid -July indicate that the size of the whitefly populations were directly associated with the
proximity of the cotton to spring squash, watermelon, and cantaloupe fields. Whitefly populations in
cotton generally increased during July and August in an exponential fashion. In some fields, with a

minimum of insecticide use such as at S Poston, small initital populations in mid -July continued a
uniform buildup to the end of September when honeydew and mold was common. In other areas such as

Yuma, Somerton, N Gila Valley, S Ripley, and SE and SW Parker, there generally was no continued buildup
during August and September. The causes of the decline of populations in cotton in August may include
insecticide applications, heavy rains, parasites, or other factors. In several areas, heavy flights of

whiteflies were observed during August and September. Short -term sticky trap collections for a few

hours per day showed that both Bemisia and bandedwing adults were flying in large numbers into fall
vegetable fields.

Analysis of the exponential growth rate of populations was used to describe the buildup of Lygus
hesperus Knight in Arizona (Butler and Wardecker 1970). In Arizona there was a 3 -fold increase per

month from February to the first of August. There were no noticeable surges in the population
resulting from the appearance of adults from new generations. The average "b" value for many sets of

data was 0.016. Similar analyses of light -trap collections of the bollworm, Heliothis zea (Boddie), at
7 locations in 5 states gave a "b" = 0.017 and of the cabbage looper, Trichoplusia ni (Hubner), in
collections at Waco, TX over a 14 year period, "b" = 0.024 (Butler et al. 1974). Despite a generally
very unstable agronomic ecosystem that is additionally upset by applications of insecticides and, in
the case of alfalfa, by periodic hay cuttings, there appears to be a relatively uniform buildup of
these pest species. Whitefly growth rates during July and August averaged "b" = 0.084 or 5 times that
of L. hesperus and H. zea and 3.5 times that of T. ni.

The relative uniformity of the population growth each year of these economically important insect
species has important implications for pest management programs. First, such programs are designed to

maintain populations below economic injury thresholds by reducing the rate of buildup. Our
observations on B. tabaci show that the rate of buildup is quite uniform from area to area and thus may
be difficult to suppress. Secondly, the initial number of individuals present in the spring is very
important. The presence of weed or cultivated hosts in the spring in an area will determine the size
of the initial population immigrating into cotton in early summer and thus affect the level at which
the whitefly increase will start.
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Table 1. -- Average number of sweetpotato whitefly adults collected in 2 -min vacuum samples in cotton

fields in Yuma and La Paz counties July to September, 1982.

No. July
Samples collected during the week of:

August September

Samples 7 14 21 28 4 11 18 25 8 22

Somerton 12 5 2 7 22 33

Yuma 18 24 14 130 85 179 120 84

N Gila Valley 7 53 373 442 374 324

S Poston 5 0.2 1.2 11 28 50 65 235 529

SW Poston - 200 10 0.2 0.8 14 151 349 450

SW Poston - 600 8 16 9.5 78 564 1360 968

SE Parker 8 42 92 183 471 660 211 507 159 507

SW Parker 6 5 43 86 400 804 390 436 207 364
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Cotton Harvest -Aid Chemicals

Cotton Research Center
Phoenix, Arizona
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B. B. Taylor and R. E. Briggs, Plant Scientists

Harvest -aid chemicals prepare the plant for machine harvest and reduce leaves, trash and green
stain in the lint. Since maturity of cotton fiber essentially stops after the leaves shed, timing is
important. Remember, if you defoliate before the last boll you wish to harvest reaches maturity,
expect some reduction in fiber strength, micronaire and yield.

In these tests, harvest -aid chemicals were applied to separat plots of the same field on October
5, 1982, when the temperature was a maximum 92'F and minimum of 56 F. The application was made with
a four row Hi -Boy sprayer using five nozzles per row at 1.5 mph. The total volume of spray was 26
gallons per acre and the pressure was 35 psi. The variety DPL -62 was about 44 inches tall with a plant
population of three to four plants per foot or about 45,000 plants per acre. The last irrigation was
applied on September 8th.

Results of potential harvest -aid chemicals are presented in Table 1.

TABLE 1. Harvest -Aid Chemicals. Application Date: October 5, 1982

AVAILABLE CHEMICAL(S)
Percentage
Leaf -Drop Chemicals Rate per Acre

67 a1/ DROPP + Surf.* .4 lbs.

62 ab DROPP + Surf. .3 lbs.

61 ab DEF + Surf. 1.5 pts.
58 ab Tumbleaf + Surf. 5 lbs.
54 ab Sodium Chlorate + Surf. 4 lbs.
49 ab Intensify + Paraquat + Surf. 2 qts. + 1/3 pt.
42 be Harvade + Surf. 8 oz.
26 c Check

* Surfactant X -77 @ 0.5% v/v on all treatments.

C.V. Leaf -Drop: 17.9%

1/Values followed by the same letter are not significantly different
at the .05 level by the Student -Newman -Keul's Test.
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