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INSECT INVESTIGATIONS

Pink Bollworm Treatment Levels and
Insecticide Efficacy Evaluation Based on Egg Infestations

W. D. Hutchison, T. J. Henneberry, J. M. Martin
Western Cotton Research Lab., USDA -ARS, Phoenix, AZ

and C. A. Beasley, University of California, Riverside, CA

Summary

Pink bollworm (PBW) moths, eggs, and larvae were monitored in
three commercial cotton fields during 1985 to assess the
potential for using PBW egg infestations to determine when to
spray and for evaluating insecticide efficacy. Based on 1985
data, PBW oviposition patterns provided a more consistent
estimate of insecticide efficacy than male moth trap catches.
Egg /larval relationships indicated treatments based on egg
infestations would have, in many cases, provided a 2 to 4 day
advantage over actual treatment dates based on larval
infestations.

Two potential applications for pink bollworm (PBW) egg sampling
include: (1) the development and use of egg treatment
thresholds; and (2) the evaluation of insecticide or pheromone
(Gossyplure) efficacy. In 1985, we collected data to
investigate these potential applications.

Methods

Data on PBW moth, egg, and larval relationships were obtained
during 1985 (12 July to 14 October) from three commercial fields
near Blythe, CA. The three fields were planted to 'Deltapine 90'
from 21 to 23 March and ranged from 9.7 to 27.9 ha in size. From
20 July to 28 September, 8 applications of various pyrethroid
materials were applied by air, alone or in combination with
chlordimeform (0.14 kg. ha), to each of the 3 fields. Each field
was divided into four quadrants of roughly equal size, and 25
bolls were taken at random /quadrant, twice /week, to determine egg
and larval infestations.

Bolls were taken to the laboratory and the eggs were counted
using a stereomicroscope at 12X. Once eggs were counted and
removed from bolls, all bolls were held in plastic ventilated
boxes (at 30 °C) for larval emergence. The number of larvae
emerging from bolls was recorded daily until all larvae had cut
out. Seasonal changes in male moth dynamics were monitored by
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placing four DeltaR traps in each field (1 /quadrant), at least
100 feet from field edges. Traps were baited with 1.0 mg of
gossyplure and checked every 2 to 3 days for PBW moths, depending
on population density. Traps were also replaced once or
twice /week when high densities were trapped (e.g., >50 /night) or

when dust or debris reduced trap efficiency.

Results and Discussion

Peaks in total numbers of larvae usually followed egg peaks by 4
to 8 days. For example in one field, egg peaks on 30 July, 9 and
19 August were followed by larval peaks on 6, 16, and 26 August,
respectively (Hutchison et al. 1986). Although some of the
insecticide applications coincided with peak egg densities, our
results indicate that the timing could have been improved in
several instances. In addition, some applications based on high
moth trap catches were probably unwarranted in terms of
corresponding egg and larval densities (see Hutchison et al.
1986).

Based on the 1985 egg and larval data obtained from the
commercial fields, we developed a range of preliminary egg
treatment levels (Table 1). These levels correspond to selected
larval treatment thresholds used in the field and reported in the
literature (e.g., Watson and Fullerton 1969). Egg thresholds
were developed by assuming a combined egg/first - instar larval
mortality of 85% in commercial cotton. This estimate is based on
the 1985 data and a preliminary sensitivity analysis of a
simulation model of PBW egg /larval dynamics (Hutchison, unpubl.).

Although the egg treatment levels presented in Table 1 are
preliminary, based on our results in 1985, the 17 to 24% egg
infestation range (10 to 15% larval infestation) seems
reasonable. In 1985, egg peaks greater than 80 eggs /100 bolls
(17% infestation) usually resulted in larval densities of 10 to
20/100 bolls (10 to 15% infestation levels).

The mean ( ±SE) number of nights oviposition was shutdown
(including the night of application) for the 4 and 17%
infestation levels was 2.74 (0.18) and 5.47 (0.46), respectively.
In addition, the proportion (or %) of treatments (combination of
21 treatments; 3 fields x 7 applications each) where oviposition
was shutdown up to 10 consecutive nights, and for each
infestation level, is presented in Fig. 1.

These data provide a measure of the residual activity of
materials in the field. Although the probability of maintaining
oviposition below a 4% level quickly drops off after the third
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night, there is a 70% chance oviposition will continue to be less
than the 17% level through 6 nights (Fig. 1).

Conclusion

Use of egg treatment levels (Table 1) in a PBW management program
may not necessarily reduce the total number of insecticide
applications required for PBW control. However, such a practice
should improve the timing of treatments that are applied, reduce
the magnitude of larval infestations, and thereby improve the
benefit -cost ratio of expensive insecticides.

More research is necessary, and planned for 1986, to validate the
egg treatment levels and compare the timing of applications with
larval treatment levels. In addition, more information on the
effects of various insecticides and Gossyplure is needed to
develop a PBW management model.

Table 1. Preliminary Treatment Levels for PBW Egg Populations
Based on Corresponding Larval Thresholds (Assuming
Egg /First Instar Larval Mortality Constant at 85X)

Treatment Levels
Percent Bolls Infested Mean Density /Boll

Eggs* Larvae Eggs Larvae

8 5 0.367 0.055
17 10 0.787 0.118
24 15 1.233 0.185
30 20 1.707 0.256
36 25 2.207 0.331
41 30 2.740 0.411

* Based on minimum of three 25 -boll samples per field.

March 1986 Page 208



INSECT INVESTIGATIONS

Figure 1. Probability of Oviposition Shutdown to Less Than 4 and
17% Infestation Levels for up to 6 and 10 Consecutive
Nights, Respectively (Probability Based on Proportion
of 21 Total Applications; 3 fields by 7 Applications Each)
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