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ABSTRACT. Management of the bollwonn (Helicoverpa zea [Bod-
die]) and tobacco budwonn (Heliothis virescens [F.]) complex in
cotton (Gossypium hirsutum L.) is a significant production cost and a
large contributor of insecticides to the environment. Genetic resis-
tance or tolerance could help alleviate these problems. We conducted
a trial to identify and exploit sources of bollworm/tobacco budwonn
resistance in the Pee Dee (PD) cotton germplasm. The experiment
consisted of selecting phenotypically desirable cotton plants in seg-
regating populations when produced with limited control of boll-
worm/tobacco budwonn. Although this methodology had previously
been successful in identifying resistant types, we were unable to
demonstrate a response to selection. The study did find that PD
0762, a gennplasm released as possessing resistance to bollwonn/to-
bacco budwonn based on lint yield in limited control experiments,
likely is tolerant of square loss as its reaction to this insect complex
does not suggest resistance. We also found that a new gennplasm PD
0786 has a low level of resistance to bollworm/tobacco budwonn
and therefore could be a component of sustainable cotton production
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INTRODUCTION

Sustainable agricultural systems rely on fewer chemical inputs includ-
ing pesticides. Since the elimination of the boll weevil (Anthonomus gran-
dis grandis Boheman) as an economic pest in much of the southeastern
USA, cotton production requires less insecticide. However, the cotton
bollworm (Helicoverpa zea [Boddie]) and tobacco budworm (Heliothis
virescens [F.]) remain destructive cotton insect pests, annually requiring
4-7 insecticide applications for their control (M.E. Roof, personal commu-
nication). Resistant cultivars would be a valuable component of sustain-
able cotton production systems for the USA and developing countries.
Recently developed transgenic cultivars that produce the delta-endotoxin
from the bacterium Bacillus thuringiensis subsp. kurstaki (Berliner) (Bt
cotton) for control of bollworm and tobacco budworm provide growers
with a new tool to manage this insect complex (Benedict, 1996). Despite
the impressive control of bollworm/budworm achieved with the Bt
technology, we feel that host resistance breeding should not simply be
abandoned. Technology fees levied by biotechnology companies to utilize
Bt cultivars could be cost prohibitive for developing countries and some
concern exists about the sustainability of the Bt resistance with repeated
exposure to large insect populations (Benedict, 1996).

The study of various plant characteristics as host resistance traits for the
bollworm/tobacco budworm complex has produced conflicting results.
Reduced trichome density on cotton leaves has been associated with less
oviposition (Jenkins et al. 1979, Lukefahr et al. 1971, Lukefahr et al.
1975) and with reduced oviposition and fewer larvae in several studies
(Lukefahr et al. 1965, Jones et al. 1977, Robinson et al. 1980). However,
Culp et al. (1979) were unable to demonstrate reduced oviposition on
glabrous versus hirsute cottons. High square gossypol content can lower
larval survival and growth (Lukefahr et al. 1966, Oliver et al. 1971, Luke-
fahr et al. 1975). In contrast, Lee (1976) reported that high gossypol did
not provide sufficient protection against square damage but was associated
with reduced boll damage. Frego bract has also been associated with
nonpreference and/or lower lalval survival (Lincoln et al. 1971). Subse-
quent studies by Culp et al. (1979) questioned the utility of characteristics
such as glabrousness and high gossypol content as resistance traits. Resis-
tant gennplasm developed by Culp et al. (1979) was compared with gla-
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budwonn larvae and eggs. In the combined ANOVA across yr. entry differ-
ences were tested against the entry x yr mean square; yr were considered
random effects. ANOVAs were also conducted within yr by sample date.
All ANOVAs were conducted by SAS procedures (SAS Institute 1990).
Herbicide damage caused loss of five plots in 1994 in the PD 0762/Stone-
ville 69132 population. For these data and combined analysis over yr.
PROC GLM (SAS Institute. 1990) was used for ANOVA. Least-squares
means from the GLM analysis were separated with the PDIFF option which
utilizes a t-test for mean comparison (SAS Institute 1990). For the PD
0786/Stoneville 69132 data and the balanced 1993 data of the PD
0762/Stoneville 69132 population, genotype means were separated with
LSD when the F test for genotypic differences was significant (P < 0.05).

RESULTS AND DISCUSSION
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Selection based on a visual yield estimate at maturity with limited
control of bollworm/tobacco budworm was not associated with lower
percent damaged squares in the PD 0762/Stoneville 69132 population
(Table 1; F = 2.55, df= 5,5; P = 0.164). Variation among entry means for
percent damaged squares was small and not significant. Similar results
were obtained when ANOVAs were conducted by sample date within yr
(data not shown). Without insecticide for bollworm/tobacco budwonn
control, PD 0762 did not exhibit significantly reduced square damage
compared with susceptible Coker 315, although it did harbor fewer boll-
worm/tobacco budwonn larvae (Table 1). Based on lint yield, Culp et al.
(1990) confinned that PD 0762 was more resistant than its parents, PD
875 and PD 695, when bollworm/tobacco budwonn were controlled if
damaged squares reached 10% or two larvae per 100 plant tenninals were
found on PD 695. Apparently, the resistance of PD 0762 is overwhelmed
when high densities of bollworm/tobacco budwonn occur. Alternatively,
PD 0762 is tolerant of insect induced square loss and not resistant per se,
its yield in experiments by Culp et al. (1990) reflecting cottons ability to
compensate for square loss (Mann et al. 1997).

Differences in percent damaged squares were significant (F = 6.14, df =
5,5; P < 0.05) among entries in the PD 0786/Stoneville 69132 population
(Table 1). However, most of the significant comparisons were with PD
0786, which suffered less square damage than all the other entries except
Cycle O. As in the PD 0762/Stoneville 69132 population, selection was not
associated with reduced square damage among Cycles 0, I, and 2. ANO-
VAs within yr for the PD 0786/ST 69132 population revealed significant
(P < 0.05) differences in percent damaged squares on two sample dates in I'" .' "
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tobacco budwonn occur. In addition to possibly complimenting the Bt
technology, the low level ofbollwormltobacco budwonn resistance of PO
0786 might be amenable for use in developing countries where pesticides
are unavailable.
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