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Abstract

Heliothine moths were trapped in south Georgia from June to November 2003 using pheromone baited wire-traps. Corn ear-
worm traps were located in Berrien, Colquitt, Irwin, and Turner Counties from early June to late October/early November. To-
bacco budworm traps were placed in Berrien, Colquitt, and Irwin Counties and monitored from early- to mid-July until 24 Octo-
ber. Traps for both moths were placed at five different crop interfaces: 1) Bt cotton/Bt cotton, 2) Bt cotton/non-Bt cotton, 3) Bt
cotton/Corn, 4) Bt cotton/Peanuts, and 5) Bt cotton/Soybeans. Moths in traps were counted and pheromone lure replaced
weekly. The pheromone trap data failed to demonstrate any consistent relationship between the abundance of either species of
heliothine moth (corn earworm and tobacco budworm) and makeup of the Bt cotton/crop interface. Location (county) did ap-
pear to affect the number of moths trapped — more corn earworm moths were captured in Irwin County than in the other coun-
ties. Irwin County yielded 29,537 corn earworm moths and 15,679 tobacco budworm moths. Berrien County numbers were
12,778 and 9,028 while Colquitt County had 10,411 and 15,535. Turner County had 12,800 corn earworm moths.

Introduction

The corn earworm, Helicoverpa zea, and the tobacco budworm, Heliothis virescens, are important pests of cotton, Gossypium
hirsutum, in the southern United States. Both species are polyphagous and have been reported to feed on over 130 hosts be-
tween them (Tietz 1972, cited in Leigh et al. 1996). Both species attack several important row crops and use wild hosts when
cultivated crops are not available (Harding 1976). Williams (1997) reported the complex to be the most damaging and costly
insect pests of cotton in 13 out of 18 years from 1979 through 1996. The trend has appeared to continue subsequently -- as
recently as this past year, they were listed as the most damaging insects (Williams 2003). In Georgia, damage losses and
control costs in cotton alone have been estimated to be $40,000,000 per year for these pests (Guillebeau et al. 2003).

The capability of moths of both species to disperse over long distances (Westbrook 2003) plays a major role in their man-
agement. Moths traveling several kilometers may play a role in the initial infestation of fields during the early spring. Adults
emerge from overwintered pupae from March through May in south Georgia and the adults move into various wild hosts and
field corn as the initial hosts. Later generations expand into other row crops such as cotton, peanuts, and soybeans.

Understanding the relative timing and spatial abundance of heliothine moths is critical for managing the susceptibility of
these pests to Bt-transgenic cottons and insecticides. This information also is invaluable for developing large-scale commu-
nity-wide pest management strategies. This study is part of a multi-state project examining the spatial dynamics of heliothine
moths in relation to Bt-transgenic cotton fields.

Methods

Corn earworm pheromone-baited wire traps similar to those described by Hartstack et al. (1979) were placed at the interface
of 5 crop pairs in 4 counties in south Georgia (Table 1 for locations and dates) during the summer of 2003. The five inter-
faces included: 1) Bt cotton/Bt cotton, 2) Bt cotton/non-Bt cotton, 3) Bt cotton/Corn, 4) Bt cotton/Peanuts, and 5) Bt cot-
ton/Soybeans. Traps were sampled weekly in all locations. On each sampling date, moths were retrieved from the traps, re-
turned to the lab for counting, and frozen for future analyses. The pheromone was replaced at each sampling. Moth
monitoring was initiated the first week of June and continued through the first week of November.

The same trap designs and procedures were used in Berrien, Colquitt, and Irwin Counties for tobacco budworm trapping, except
only one trap was placed at each interface of the 5 crop pairs (Table 1). Again, moths were retrieved from the traps weekly, re-
turned to the lab for counting, and frozen for future analyses. Fresh pheromone lure was added at each sampling. Monitoring
began the first week of July and ceased the third week of October.
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Results and Discussion

Corn earworm trap numbers were comparable for Berrien, Colquitt, and Turner Counties throughout the season, with two nomi-
nal peaks in late July and late August (Fig. 1). Moth numbers were substantially higher in Irwin County, with a very pro-
nounced peak in the 4" week in August (5941 moths collected in the 10 traps). In Berrien County, 10 traps yielded 1890 moths
during the fourth week of July, the highest peak for this county. The fourth week of August was the peak capture week in both
Colquitt and Turner Counties with a total of 1930 and 2753 moths, respectively, collected during this period (Fig. 1).

Corn earworm abundance did not appear to correlate distinctly with the crop interface where the traps were located (Fig. 2).
In the Bt Cotton/Bt Cotton interface in Berrien County, 4131 moths were captured throughout the summer. In Colquitt
County, the largest number of moths (2616) was collected in the Bt Cotton/Non Bt Cotton interface. In Irwin County, the
largest number of moths (9576) was collected in the Bt Cotton/Peanut interface, whereas in Turner County, 3306 moths were
captured in the Bt Cotton/Soybean interface. (Fig. 2).

Tobacco budworm numbers peaked the second week of August with 7475 moths captured in 15 traps (498.3 moths/trap).
More moths were collected the third week of August than any other week in Irwin County with 3192 captured in 5 traps. The
second week of August was the peak week in both Berrien and Colquitt Counties with 2294 and 2638 moths captured, re-
spectively. (Fig. 3).

Bt Cotton/Bt Cotton was the highest yielding interface throughout the season in Colquitt County with 4133 moths collected,
although the Bt cotton is a wholly unsuitable host. In Berrien and Irwin Counties, the highest yielding interface was Bt Cot-
ton/Peanuts. This interface provided 2777 moths in Berrien County and 6358 moths in Irwin County. (Fig. 4).

The number of moths captured throughout the season appeared to be determined more by location (county) than by the crop
interface. Irwin County traps typically contained more moths than the other counties. Two factors that may have played a
role in influencing this trend were crop maturity and corn acreage. Crop maturity in fields adjacent to the traps in Irwin
County was 1-2 weeks behind that in the other counties and may have affected moth phenology and abundance. Also, the
acreage of corn grown in Irwin County (11,500) almost equaled the amount in the other three counties combined (12,900),
which could have affected corn earworm populations. There was a significant positive correlation between the total number
of corn earworm moths captured and the total corn acreage in the counties (Fig. 5). It should be pointed out that the period of
trap exposure differed somewhat among counties, so that the total moth counts are not quite as accurate an indicator of over-
all activity as weekly catches. However, the total counts would vary little if adjusted for duration of trap exposure, as the pe-
riod of time during which traps in the various counties did not overlap yielded few moths.

For tobacco budworms, the Bt Cotton/Peanuts interface yielded the largest number moths in two of the three counties sam-
pled; however, in this same interface corn earworm moths were the most abundant in only one of four counties. Four differ-
ent crop interfaces ranked as the largest producer of corn earworm moths in the four counties, indicating no preference for
particular Bt cotton/crop combinations.

Pheromone trapping provides a valuable tool for assessing activity of moths, but it does not necessarily reflect activity within
crop fields (e.g., impending caterpillar populations), nor does it provide insights into the activity of the moths trapped (e.g.,
are they coming to the location of the traps, or are they emerging locally and being trapped while attempting to emigrate?).
Supplementing trap capture with other techniques (e.g., isotope analysis) can provide additional insights into the sources of
trapped moths and broaden our base of understanding relative to the mobility of these two important pests in the landscape.
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Table 1. Pheromone trap sampling period and placement for heliothine moths in south Georgia, 2003.

COUNTY CROP INTERFACE SAMPLING PERIOD
Corn Earworm Berrien Bt Cotton, Non Bt Cotton, Corn, Peanuts 6/06 - 11/07
Colquitt Bt Cotton, Non Bt Cotton, Corn, Peanuts, Soybeans 6/09 — 11/07
Irwin Bt Cotton, Non Bt Cotton, Corn, Peanuts, Soybeans 6/16 — 11/07
Turner Bt Cotton, Non Bt Cotton, Corn, Peanuts, Soybeans 6/16 — 10/30
Tobacco Budworm Berrien Bt Cotton, Non Bt Cotton, Corn, Peanuts 7/07 —10/24
Colquitt Bt Cotton, Non Bt Cotton, Corn, Peanuts, Soybeans 7/07 —10/24
Irwin Bt Cotton, Non Bt Cotton, Corn, Peanuts, Soybeans 7/14 — 10/24
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Figure 1. Corn earworm trap captures in three south Georgia counties, 2003.
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Figure 2. Number of corn earworm moths captured at different crop interfaces in south Georgia, 2003.
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Figure 3. Tobacco budworm trap captures in three south Georgia counties, 2003.
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Figure 4. Number of tobacco budworm moths captured at different crop interfaces in south Georgia, 2003.
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Figure 5. Relationship between corn acreage in the respective counties and the total trap
capture of corn earworm moths in four counties in south Georgia (2003).
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