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Table 4. Yield of seed cotton per acre following various
control. Yuma, AZ, 1982.

insecticide treatments for tobacco budworm

Treatment
Rate
(Lbs /A)

Lbs. Seed
Cotton /A

Stat. Sig.
(0.05)

Pydrin 0.2 1835 a

Pydrin 0.1 1709 ab

Pydrin - Coax 0.1 - 1.5 1503 bc

Ammo 0.05 1468 bc

Ambush 0.1 1388 c

Pounce 0.1 1342 cd

Ambush - Penetrator 0.1 - 8 fl. oz. 1331 cd

Ambush - Surfix 0.1 - 8 fl. oz. 1331 cd

Pydrin (ULV- Water) 0.1 1239 cde

Pydrin (ULV -Oil) 0.1 1216 cde

Pydrin - Coax (ULV -Oil) 0.05 - 0.25 1090 de

Pydrin - Coax (ULV- Water) 0.05 - 0.25 1009 e

Check - 310 f

Effectiveness of Bacillus thuringiensis Against Heliothis virescens (F.) on Cotton in Arizona.

T. F. Watson, Entomologist

Summary

A field experiment was conducted at Yuma, AZ, with microbial insecticides for control of the
tobacco budworm. Effectiveness of Bacillus thuringiensis Berliner, alone or in combination with other
materials, was emphasized. Greatest effectiveness was achieved when B.t. was combined with Fundal or
Pounce. Intermediate results occurred when the microbial treatments were applied alone and the untreat-
ed check resulted check resulted in almost total crop destruction. Addition to the feeding stimulant,
COAX, improved control in almost all cases.

Methods and Materials

Cotton (DPL -61) was planted on June 17 to provide favorable plants for a late season infestation
of the tobacco budworm. The planting pattern was a skip -row pattern with 4 planted and 2 skipped.
Individual plots were 4 rows wide by 60 feet long. Treatments were replicated 4 times.

Applications were made with a two -row, tractor -mounted sprayer. Thirteen gallons of total spray
per acre were applied using 3 nozzles per row and 40 psi. A total of 11 applications, beginning Aug.
18, was made for control of the tobacco budworm. After boll formation, blanket applications of azin-
phosmethyl were made for uniform control of the pink bollworm, Pectinophora gossypiella (Saund.), in
all plots.

Sampling for tobacco budworm population levels consisted of egg and larval counts per 25 terminals
in the check and Pounce -treated plots at weekly intervals. All plots were sampled at weekly intervals
for tobacco budworm damage by puling and examining 25 terminal squares. After the last tobacco budworm
treatment, all bolls were pulled from a meter of row of each of the two center rows, counted, assessed
for tobacco budworm damage and weighed. Yield data were taken from the two center rows as the final
evaluation of treatment effects.

Results and Discussion

A low infestation of tobacco budworm started developing in the young squaring cotton about mid -
August. The experiment was initiated on Aug. 18 at which time the infestation level was rising rapid-
ly, consisting of 44 eggs and 5 larvae per 100 terminals. Egg counts in the untreated check plots
correlated closely throughout the season with moth catches in a pheromone trap located in the field,
peaking on Sept. 9.

Table 1 shows the seasonal mean percent square damage caused by tobacco budworm in the various
treatments. The least amount of square damage, 6.0 and 6.57, was obtained in the treatments of Thuri-
cide + Fundal and Thuricide + Fundal + Coax, respectively. The amount of damage in the check, 38.3 %,
was significantly greater than in any of the treatments.
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Table 2 indicates the amount of boll -set resulting from the various treatments. In general, the
trend was similar to that indicated by assessment of the square damage. The best and poorest treat-
ments remained the same with minor changes resulting between the extremes.

Table 3 shows the mean number of bolls per 2 -M row and percent damaged by tobacco budworm. As in
the two previous tables, the treatments at either extreme were the same, with minor switching among the
intermediate treatments. The low number of bolls shown in the untreated check reflects the greater
amount of square damage inflicted earlier.

Table 4 shows an interesting phenomenon as a result of the way that square damage was assessed.
This table presents data on minor surface feeding by tobacco budworm larvae, but that which was consid-
ered insufficient to prevent development to bolls. The array of treatments was somewhat reversed as
compared to that in Table 1 showing square penetration. For example, the untreated check was rated
next to the lowest in surface scratched square damage, but was highest in the square penetration assess-
ment, indicating that those reached by untreated larvae were fed upon sufficiently to destroy them.

Table 5 presents the yield data resulting from the various treatments. The highest yields in the
experiments were only slightly greater than one bale per acre, a direct result of the extremely late
planting. The general trend shown by the previous damage assessment methods is also shown by the yield
data. The major shift in the array of treatments involves those containing Pounce, occurring somewhat
higher in the array than shown in the previous tables. This is attributed to lower pink bollworm in-
festations in the plots receiving Pounce. The blanket treatment of azinphosmethyl was initiated after
a bottom -boll infestation of pink bollworm had developed. This caused some yield loss in those plots
not receiving the earlier treatment with Pounce.

In summary, a few general conclusions are apparent, regardless of the method of evaluation. The

infestation of tobacco budworm, if uncontrolled, caused severe damage to the cotton crop. The addition
of an ovicide or insecticide to the microbial agent improved effectiveness. The higher rate of Dipel
improved its effectiveness, whereas with Bactospeine, no difference was shown between the 0.5 and 1.0

lb. rates. In almost all cases, the addition of the feeding stimulant, Coax, improved efficacy of the
treatment. For example, the treatment of Dipel + Pounce + Coax resulted in top yield of 1605 lbs. of
seed cotton per acre whereas that of Dipel plus Pounce only yielded 1273 lbs. Under severe population
pressure occurring in this test, the use of microbial insefticides alone - without an ovicide or insec-
ticide - proved unsatisfactory.

Table 1. Mean percent squares penetrated
insecticides.

by H. virescens larvae following treatment with various

Treatment

Rate
(Lbs /A)

Mean Squares
Penetrated

Stat. Sig.
(.05)

Thuricide + Fundal 0.5 + 0.25 6.0 A

Thuricide + Fundal + Coax 0.5 + 0.25 + 1.5 6.5 AB

Elcar + Thuricide + Coax 0.25 + 0.5 + 1.5 9.6 ABC

Bactospeine 1.0 10.0 ABC

Bactospeine 0.5 10.7 BC

Dipel + Pounce + Coax 0.5 + .05 + 1.5 11.1 BC

Pounce 0.1 11.1 BC

Dipel 1.0 13.7 CD

Dipel + Coax 0.5 + 1.5 13.7 CD

Thuricide + Coax 0.5 + 1.5 13.7 CD

Thuricide 0.5 14.2 CD

Dipel + Pounce 0.5 + 0.05 16.5 D

Dipel 0.5 21.4 E

Check - 38.3 F
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Table 2. Mean green boll weight per 2 -M row following treatment with various insecticides for T.B.W.
control.

Treatment
Rate Mean Green Boll Wt. Stat. Sig.

(Lbs /A) (G) /2 -M Row (.05)

Thuricide + Fundal
Dipel + Pounce + Coax
Thuricide + Fundal - Coax
Dipel + Pounce
Pounce
Bactospeine
Bactospeine
Elcar + Thuricide + Coax
Dipel
Dipel + Coax
Thuricide + Coax
Thuricide
Dipel
Check

0.5 + 0.25 2009 A
0.05 + 0.05 + 1.5 1931 AB
0.5 + 0.25 + 1.5 1796 AB

0.5 + 0.05 1703 ABC
0.10 1583 BCD
1.0 1583 BCD
0.5 1576 BCD

0.25 + 0.5 + 1.5 1562 BCD
1.0 1335 CDE

0.5 + 1.5 1320 CDE
0.5 + 1.5 1200 DE

0.5 1001 EF

0.5 760 F

- 270 G

Table 3. Mean boll -set and damage from tobacco budworm following various insecticide treatments.

Treatment
Means /2 -M Row

Total Bolls Percent Damaged
Stat. Sig.

(.05)

Thuricide + Fundal 165.0 1.7 A
Bactospeine 160.0 1.8 A
Pounce 145.3 3.1 AB
Thuricide 119.5 3.4 AB
Thuricide + Fundal + Coax 168.8 3.6 AB
Thuricide + Coax 127.0 4.0 AB
Dipel 151.3 4.0 AB
Dipel + Pounce 158.5 4.0 AB
Dipel + Pounce + Coax 177.8 4.1 AB
Dipel + Coax 140.8 4.2 AB
Bactospeine 158.0 4.6 AB
Elcar + Thuricide + Coax 159.5 5.7 AB
Dipel 104.3 7.1 B
Check 43.5 12.5 C

Table 4. Mean percent squares showing slight evidence of tobacco budworm feeding following
insecticidal treatment.

Treatment
Rate

(Lbs /A)

Squares
Surfaced - Scratched

Stat. Sig.
(.05)

Thuricide + Coax .5 + 1.5 25.0 A
Bactospeine 1.0 24.3 A
Dipel + Coax .5 + 1.5 24.1 A
Bactospeine 0.5 23.9 A
Dipel 1.0 22.3 AB
Thuricide 0.5 22.1 AB
Thuricide + Fundal .5 + .25 21.9 AB
Dipel 0.5 21.1 ABC
Elcar + Thuricide + Coax .25 + .5 + 1.5 21.0 ABC
Dipel + Pounce .5 + .05 17.9 BCD
Pounce 0.1 16.0 CD
Dipel + Pounce + Coax .5 + .05 + 1.5 15.0 D
Check - 14.7 D
Thuricide + Fundal + Coax .5 + .25 + 1.5 14.4 D
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Table 5. Effect on cotton yields of various insecticide treatments for TBW control.

Treatment!/
Rate

(Lbs /A)

X Yield
Seed Cotton /Acre

Stat. Sig.
(.05)

Dipel + Pounce + Coax 0.5 + 0.05 + 1.5 1605 A
Thuricide + Fundal + Coax 0.5 + 0.25 + 1.5 1594 A
Pounce 0.1 1548 A
Thuricide + Fundal 0.5 + 0.25 1410 AB
Dipel + Pounce 0.5 + 0.05 1273 B
Bactospeine 1.0 929 C

Elcar + Thuricide + Coax 0.25 + 0.5 + 1.5 917 C
Thuricide 0.5 871 C
Bactospeine 0.5 848 C
Dipel 1.0 837 C
Dipel + Coax 0.5 + 1.5 791 C
Dipel 0.5 757 C
Thuricide + Coax 0.5 + 1.5 734 C
Check 367 D

1/ Appl. Dates: Aug. 18, 24, 27 & 30; Sept. 2, 8, 13, 17, 21 & 28; and Oct. 1.

Cotton Insects -- Management and Biology Unit
T. J. Henneberry, Research Leader

Western Cotton Research Laboratory, ARS, USDA
Phoenix, Arizona

Summary Report

Cotton Insects Genetic Studies

A. C. Bartlett, Research Geneticist

Three replications of a simulated field population, consisting of 30 pairs of selected non -

diapause (ND) adults (SOTD strain) and 10 pairs of unselected laboratory (D) adults (WCRL strain),
were subjected to diapause inducive conditions. In the F1 generation, 72% of the progeny did not
enter diapause (FIND). Two F1 crosses were made for each replication: (1) F1(ND) X F1(ND), (2) F1(D)
X ND. No difference in percent nondiapause (average 81 %) was observed between these crosses. Thus
the percentage of nondiapause progeny was high but diapausing individuals were not completely elimin-
ated. Higher ND release ratios must be examined. Variability in pupation times of individuals
subjected to diapause inducing conditions caused problems in coordination of these investigations
which may be typical of problems that will be experienced in field applications of conditional lethal
mutations, such as the nondiapause character.

In cooperative studies with the Arizona Agriculture and Horticulture Department, weevils from
seven Arizona cultivated cotton locations, two Mexico cotton locations and two wild cotton (Thurberia)
locations were compared using allozyme frequency techniques. Genetic distance between weevils from
cultivated cotton locations within Arizona and between Arizona and Mexico averaged less than 0.080,
while distances calculated between weevils from one location of Thurberia and weevils from cultivated
cotton in either Arizona or Mexico averaged 0.288. There appears to be little breeding isolation
between weevils on cultivated cotton in Arizona and Mexico, but some thurberia weevils are isolated
from the cultivated cotton weevils. Variation between thurberia weevil locations was also rather high
indicating some complex interactions between these various populations.

Pheromone Attractant Studies

H. M. Flint, Research Entomologist

Tests were conducted with volatile compounds from cotton during the early 1981 season (prior to
squaring). A very small number of male pink bollworms were caught in traps containing pinene or
limonene. These results, while interesting, do not solve the problem of how to catch female moths.

A field plot test was conducted with COAX and Dimilin for control of H. virescens. The results
indicated that one pound of Dimilin with three pounds of COAX (AI /acre) dia not reduce the number of
damaged bolls and larvae per plot.
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