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A

 

BSTRACT

 

Field cage studies were conducted in 1996 and 1997 to measure the effects of late
season beet armyworm, 

 

Spodoptera exigua

 

 (Hübner), infestations (0, 1, 3, and 6 egg
masses per 5.1 m row) on defoliation, fruit damage, and yield of cotton. Significantly
higher light penetration through the cotton canopy was observed in most infested
plots compared with non-infested control plots. A trend for higher numbers of dam-
aged fruiting forms (squares and bolls) with increases in egg mass density was ob-
served. There were no significant differences in the number of damaged fruiting forms
among treatments, however, plots infested with 1, 3, or 6 egg masses had 2.3, 2.4, and
3.3-fold more damaged fruiting forms than the control plots. In all infested plots, a sig-
nificantly higher percentage of shed fruiting forms were damaged compared with the
control plots in 1996. In 1997, only plots infested with 6 egg masses had a significantly
higher percent of the cumulative fruiting forms damaged compared with the control
plots. In both years, there were no significant differences in seed cotton yield among
treatments.
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R

 

ESUMEN

 

Se realizaron experimentos en 1996 y 1997 con jaulas en campos de algodón para
medir el efecto de infestaciones de fin de temporada de 

 

Spodoptera exigua

 

 (Hübner),
(con 0, 1, 3, y 6 masas de huevecillos por cada 5.1 m de hilera) en la defoliación, daño
del fruto, y rendimiento del algodón. Se observó una cantidad significativamente más
alta de penetración de luz a través del follaje del algodón en la mayoría de las parcelas
infestadas en comparación con las parcelas no infestadas. Se observó una correlación
positiva entre el número de órganos fructíferos (cuadros y bellotas) dañados y la den-
sidad de masas de huevecillos. No se documentaron diferencias significativas en el nú-
mero de frutos entre los tratamientos; sin embargo, parcelas infestadas con 1, 3, o 6
masas de huevecillos tenían 2.3, 2.4, y 3.3 veces más de frutos que las parcelas control.
En todas las parcelas infestadas, un porcentaje significativamente más alto de frutos
tirados estaba dañado por el gusano de 

 

Spodoptera exigua

 

 en comparación con las par-
celas control de 1996. En 1997, sólo parcelas infestadas con 6 masas de huevecillos tu-
vieron un por ciento acumulado significativamente más alto de frutos dañados en
comparación con las parcelas control. No hubo ninguna diferencia significativa entre

 

los tratamientos en ambos años en el rendimiento de semilla de algodón.

The beet armyworm, 

 

Spodoptera exigua

 

 (Hübner), has been an occasional pest of
cotton in the U.S. since the early 1900s (Sanderson 1905) causing damage primarily
as a defoliator (Smith 1989, Leser et al. 1996). Injury to cotton associated with beet
armyworm has traditionally been feeding on the foliage and flower buds, as well as
etching on the bracts of fruiting forms (Smith 1989). These insects occasionally feed
on squares and small bolls late in the growing season, but this injury typically has not
resulted in economic yield losses, because fruiting forms that are produced late in the
growing season generally do not significantly contribute to yield (Jenkins et al. 1990).

Beet armyworm population outbreaks occurred in the mid to late 1980’s in Ala-
bama (Smith 1989) and in 1993 in Mississippi (Layton 1994). In these areas, this pest
uniformly infested fields, and larvae fed almost exclusively on squares, flowers, and
young bolls during the fruiting stages of plant development rather than on foliage
(Smith 1989, Layton 1994). During outbreaks in Alabama and Mississippi, many cot-
ton producers sustained severe yield losses despite extensive control efforts, the cost
of which exceeded $371 per hectare in some areas. Similar devastation by beet army-
worm outbreaks has occurred in areas of Georgia (Douce & McPherson 1991, 1992)
and Texas (Summy et al. 1996).

The economic impact of beet armyworm infestations include yield losses and costs
associated with insecticide applications. Beet armyworms are tolerant to most regis-
tered classes of insecticides and control costs can become prohibitive when severe out-
breaks occur (Layton 1994). The cost of insecticides targeted at beet armyworms
exceeded $44 per application per hectare during the beet armyworm outbreaks in the
Lower Rio Grande Valley of Texas in 1995 (Williams 1996).

Cotton production in Louisiana has not been threatened by severe beet armyworm
outbreaks. Isolated economic infestations have been reported every two to three years
since the mid 1980s (Burris et al. 1994), but cotton yield losses associated with beet
armyworm injury have been less severe than in other states. However, during the past
4 years, this pest infested more than 500 thousand hectares of cotton in the state (Wil-
liams 1994, 1995, 1996, 1997).
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Chlorpyrifos and thiodicarb are the only two insecticides currently recommended
for beet armyworm control on cotton in Louisiana (Bagwell et al. 1997). Unsatisfac-
tory efficacy of these insecticides against beet armyworm populations has been re-
ported across most of the mid-south and southeastern U.S. (Elzen 1989, Burris et al.
1994, Layton 1994, Smith 1994, Graves et al. 1995, Mascarenhas et al. 1996, Sparks
et al. 1996).

A Boll Weevil Eradication Program was implemented in Louisiana in August,
1997. The intensive insecticide regime associated with this program could release
beet armyworms from their natural enemies (Evellens et al. 1973, Gaylor & Graham
1991, Ruberson et al. 1994), and cause widespread population outbreaks. The poten-
tial yield losses associated with beet armyworm damage to cotton have not been well
studied. Therefore, the objective of this study was to determine the combined effects
of late-season defoliation and fruit injury by beet armyworm on cotton yields.

M

 

ATERIALS

 

 

 

AND

 

 M

 

ETHODS

 

Studies were conducted at the Northeast Research Station near St. Joseph, Loui-
siana during 1996 and 1997. Plots consisted of three adjacent rows (approximately 1
m centers) by 1.7 m in length covered by a translucent 32 mesh nylon cage (Synthetic
Industries, Greenville, Georgia) measuring 1.7 

 

´

 

 3.4 

 

´

 

 1.7 m. Plots were planted to
‘Stoneville 474’ cotton, an early maturing variety, on 1 May in 1996 and on 4 June in
1997. In both years, plots were arranged in a randomized block design with 4 replica-
tions. Plots were treated as needed with insecticides to minimize defoliation and fruit
damage by other insect pests. Insecticides that were selected for these applications
were those with negligible activity against beet armyworms and short residual activ-
ity. Insecticide applications were initiated at first square and ended 7-10 d before plots
were infested. Before covering the plots with cages, a combination of methyl par-
athion and acephate was applied to reduce populations of natural enemies within the
caged area 24 h before artificial infestations.

Field-collected beet armyworm strains were used to infest plots. Beet armyworm
larvae collected from cotton in Tift County, Georgia on 20 and 21 June were used in
1996, while larvae collected from cotton near St. Joseph, Louisiana on 7 and 8 August
were used in 1997. Field-collected larvae were transported to the Department of En-
tomology at Louisiana State University Agricultural Center in Baton Rouge, LA and
reared using an artificial wheat-germ and soybean protein diet (King & Hartley
1985). Egg masses of the F2 and F1 generation were used in field infestations during
1996 and 1997, respectively.

Cotton plots were infested when plants reached 5 nodes above white flower
(NAWF) stage and had accumulated approximately 300 heat units (Oosterhuis et al.
1993). Heat unit accumulation was calculated according to Bagwell & Tugwell (1992).
Infestations were made on 2 and 27 August in 1996 and 1997, respectively. The center
row of each plot was artificially infested with 0, 1, 3, or 6 egg masses. Egg masses on
wax paper oviposition sheets were attached with a paper clip to the lower surface of
fully expanded leaves in the middle one-third of the cotton canopy. Larval numbers
were thinned to approximately 60-80 insects per egg mass 2-3 d after larval hatching
(DAH). Larval survival and development was monitored through the duration of the
experiment.

All shed fruiting structures were removed from the soil surface within the cages
immediately before infestation. Square and boll damage was estimated by collecting
all shed fruiting structures two times per week and examining them for larval feeding.
Shed fruiting forms were categorized into two groups based on feeding signs on the
fruit. Fruiting forms that were shed but had no signs of fruit feeding were categorized
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as undamaged, while those that were shed and had signs of fruit feeding were catego-
rized as damaged. Fruiting forms in which the bracts were etched, but no feeding signs
were evident on the petals or carpel walls were recorded as undamaged. Fruit damage
was monitored until most larvae (>90%) had pupated in the soil (20-22 DAH).

Defoliation was estimated by measuring the photosynthetically active radiation
(PAR) that penetrated through the cotton canopy. A 1-m light ceptometer (Decagon
Devices, Inc. Pullman, Washington) probe equipped with 80 independent light sensors
was used to measure PAR. All PAR sampling was conducted between the hours of
11:00 am and 1:30 pm to minimize the effects of sun position on PAR data. Six PAR
samples were taken above the canopy by placing the ceptometer probe parallel to the
top of the cages and perpendicular to the cotton rows. This measurement supplied the
base level of PAR inside the cage. PAR samples below the canopy were taken by plac-
ing the probe perpendicular to the rows at the base of the cotton plants. Samples be-
low the canopy were taken at 10 different locations within the cage. Sampling PAR
above and below the canopy was conducted sequentially within a cage. Light penetra-
tion through the canopy was estimated by dividing the PAR below the canopy by the
PAR above the canopy and multiplying that number by 100. Visual defoliation ratings
after all larvae had pupated also were used to estimate foliage injury by beet army-
worms. The percent of the leaf area consumed in infested plots were visually com-
pared to that in the control plots. Cotton yields were determined by manually
harvesting the plots and measuring seed cotton weights. Data were analyzed by
ANOVA and means were separated according to Fisher’s Protected LSD (

 

P

 

 = 0.05)
(SAS Institute 1988). Statistical comparisons (

 

a

 

 = 0.05) were done within sampling
date and across infestation densities.

R

 

ESULTS

 

Defoliation

Light penetration through the cotton canopy was significantly higher in plots in-
fested with beet armyworm eggs masses compared with control plots on most sam-
pling dates (Table 1). In 1996, all beet armyworm infested plots had significantly more
(1.5 to 1.7-fold) light penetrating the canopy than the control plots at 9 DAH. At 13
DAH, all infested plots, except for those infested with 3 egg masses, had significantly
more light penetration (1.3 to 1.5-fold) than the control plots. At 16 DAH, all infested
plots, except for those infested with 1 egg mass, had significantly higher light pene-
tration (1.2 to 1.4-fold) than the control plots. In 1997, only the plots infested with 3
egg masses had significantly more (1.5-fold) light penetrating the canopy than the
control plots at 9 DAH. At the remaining sampling dates (12, 16, and 19 DAH), plots
infested with 3 and 6 egg masses had significantly more light penetrating through the
canopy than the control plots. At 12, 16, and 19 DAH, plots infested with 3 egg masses
had 1.6, 1.8, and 1.9-fold more light penetration than the control plots, respectively.
Similarly, plots infested with 6 egg masses had 1.6, 1.8, and 2.2-fold more light pene-
tration than the control plots at 12, 16, and 19 DAH, respectively.

Visual defoliation ratings in 1996 showed that only the plots infested with 6 egg
masses had significantly higher defoliation (14%) than the control plots (4%) (Table
1). In 1997, there were no significant differences in visual defoliation ratings between
infested and control plots, despite a greater range in defoliation estimates.

Fruiting Form Damage 1996

Cumulative numbers of damaged fruiting forms in plots infested with 1, 3, or 6 egg
masses was 2.4, 3.0, and 3.3-fold higher than that in the control plots (Fig. 1). Although
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LOTS

 

 

 

WERE

 

 

 

INFESTED

 

 

 

WHEN

 

 

 

COTTON
REACHED

 

 NAWF = 5 

 

PLUS

 

 300 

 

HEAT

 

 

 

UNITS

 

.

Number of
Egg Masses

 

1

 

% Light Penetration

 

2

 

 (1996) % Light Penetration (1997) Visual % Defoliation

9 DAH

 

3

 

13 DAH 16 DAH 9 DAH 12 DAH 16 DAH 19 DAH 1996 1997

0 4.94 b 5.77 b 7.76 b 7.90 b 9.38 b 9.24 b 10.00 b 4.0 b 14.3 a
1 7.78 a 8.44 a 9.44 a 10.52 ab 11.52 ab 10.98 b 13.74 b 7.8 ab 32.5 a
3 7.47 a 7.66 ab 10.42 a 11.61 a 14.86 a 16.72 a 19.37 a 6.3 b 40.0 a
6 8.62 a 8.38 a 10.64 a 9.05 ab 14.86 a 16.67 a 22.37 a 13.8 a 56.7 a

 

F  3.4 2.8 3.0 2.9 4.7 12.1 14.9 4.2 0.9
df (3,153) (3,153) (3,153) (3,132) (3,126) (3,127) (3,123) (3,9) (3,6)

 

P

 

0.02 0.04 0.03 0.04 <0.01 <0.01 <0.01 0.04 0.51

 

Means within a column not followed by a common letter differ significantly (Fisher’s Protected LSD; 

 

P

 

 = 0.05).

 

1

 

Larvae in each egg mass were thinned to 60-80 insects per egg mass.

 

2

 

Light penetration measured in Photosynthetic Active Radiation (PAR) using light ceptometer. % Light penetration = (PAR bottom canopy/PAR top canopy) 

 

´

 

 100.

 

3

 

DAH = days after larval hatching.
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a trend for increased numbers of damaged fruiting forms with increases in egg mass
density was observed, the cumulative numbers of damaged fruiting forms in infested
plots were not significantly (

 

a

 

 = 0.05) different from that in the control. In addition,
there were no differences in the cumulative numbers of undamaged or total shed (un-
damaged + damaged) fruiting forms between infested and control plots (Fig. 1).

In all infested plots, a significantly higher percentage of the shed fruiting forms
was damaged compared with the control plots at 6, 9, 13, and 16 DAH (Table 2). In ad-
dition, plots infested with 6 egg masses had a significantly higher percentage of shed
fruiting forms that were damaged than the plots infested with 1 egg mass at 6 and 16
DAH. No differences were observed in the percentage of shed fruiting forms that were
damaged between infested and control plots at 20 DAH. Similar results were obtained
in the percentage of cumulative shed fruiting forms that were damaged (Table 2). All
infested plots had a significantly higher percentage of the cumulative shed fruiting
forms that were damaged than in the control plots.

Fruiting Form Damage 1997

The cumulative numbers of damaged fruiting forms in plots infested with 1, 3, or
6 egg masses were 2.1, 1.8, and 3.3-fold higher than that in the control plots (Fig. 2).
Although a trend for increased numbers of cumulative damaged fruiting forms with
increases in egg mass density was noted, no significant (

 

a

 

 = 0.05) differences were ob-
served. In addition, there were no significant differences in the cumulative numbers
of undamaged or total shed fruiting forms between infested and control plots (Fig. 2).

The percentage of shed fruiting forms that were damaged tended to increase with
increases in egg mass density. However, there were no significant differences among
treatments on 3 of the 4 sampling dates. At 12 DAH, plots infested with 6 egg masses
had a significantly higher percentage of the shed fruiting forms that were damaged

Fig. 1. Numbers of total shed, undamaged, and damaged fruiting forms in plots in-
fested with 0, 1, 3, and 6 beet armyworm masses in 1996. Statistical comparisons
within a category were made across egg mass densities. Different letters above bars
indicate significant differences LSD (P = 0.05).
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6 

 

BEAT

 

 

 

ARMYWORM

 

 

 

EGG

 

 

 

MASSES

 

.

No. Egg
Masses

 

1

 

% Damaged Fruiting Forms (1996)

 

2

 

% Damaged Fruiting Forms (1997)

 

2

 

6 DAH

 

3

 

9 DAH 13 DAH 16 DAH 20 DAH Cumulative 9 DAH 12 DAH 16 DAH 20 DAH Cumulative

0 10.9 c 18.4 b 14.7 b 16.5 c 9.9 a 16.3 c 2.4 a 3.2 b 6.4 a 1.0 a 3.2 b
1 18.7 b 36.5 a 35.0 a 29.5 b 15.6 a 31.5 b 10.0 a 3.4 b 33.3 a 25.0 a 6.0 b
3 21.7 ab 38.8 a 39.2 a 38.1 a 22.1 a 36.9 ab 16.4 a 6.7 b 31.3 a 33.3 a 22.2 b
6 25.3 a 36.3 a 42.9 a 40.4 a 19.5 a 38.3 a 26.4 a 36.5 a 25.0 a 41.7 a 54.0 a

 

F

 

17.3 12.4 15.6 19.1 1.5 23.3 2.2 .38 0.5 1.5 6.4
df (3,9) (3,9) (3,9) (3,9) (3,9) (3,9) (3,9) (3,9) (3,9) (3,9) (3,9)

 

P

 

<0.01 <0.01 <0.01 <0.01 0.29 <0.01 0.16 0.05 0.74 0.28 0.01

 

Means within a column not followed by a common letter differ significantly according to Fisher’s Protected LSD (

 

P

 

 = 0.05).

 

1

 

Numbers of larvae in each egg mass were thinned to 60-80 insects per egg mass.

 

2

 

Percent damage fruiting forms = (No. damaged fruiting forms/No. total shed fruiting forms)* 100.

 

3

 

DAH = days after larval hatching.
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than control plots, as well as plots infested with 1 or 3 egg masses (Table 2). Similar
results were obtained in the percentage of cumulative numbers of shed fruiting forms
that were damaged. Plots infested with 6 egg masses had a significantly higher per-
centage of the cumulative shed fruiting forms that were damaged than the control
plots and those infested with 1 or 3 egg masses.

Yield

There were no significant differences (

 

µ

 

 = 0.05) in seed cotton yield between in-
fested and non-infested control plots in 1996 or 1997 (Fig. 3).

Larval Development and Survival

Larval development and survival was normal in both years. Egg masses hatched 2-
3 d after they were pinned to the leaves. Neonate larvae fed gregariously on the un-
derside of leaves near the egg mass. Larvae began to disperse throughout the infested
plant 3-4 d after they hatched, and 8 d after hatching, larvae were found throughout
the cage environment. Larval survival to pupation was estimated at greater than 50%. 

D

 

ISCUSSION

 

Yield losses associated with beet armyworm damage may result from direct dam-
age to fruiting forms, as well as indirect damage from larvae feeding on foliage. Foli-
age feeding can indirectly affect yield by reducing the leaf area that produces
photosynthates required to mature bolls. In previous studies, Kerby et al. (1988)
showed that cotton can withstand up to 57% defoliation (artificial removal of leaves)
before first square without significant reduction in lint yield. Additionally, Russell et
al. (1993) conducted simulated defoliation studies in which cotton was repeatedly de-

Fig. 2. Numbers of total shed, undamaged, and damaged from fruiting forms in
plots infested with 0, 1, 3, and 6 beet armyworm egg masses in 1997. Statistical com-
parisons within a category were made across egg mass densities. Different letters
above bars indicate significant differences LSD (P = 0.05).
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foliated (20%) over a period of 7 consecutive weeks, from early squaring to mid-bloom,
with no effect on yield. However, Russell et al. (1993) suggested that severe defoliation
(>20%) during boll maturation could significantly impact yield by reducing the pro-
duction of photosynthates in leaves necessary for maximum boll development.

The beet armyworm densities used in these studies ranged from 2.7 to 16.7-fold
higher than the threshold of 6 hits (egg masses or clusters of small larvae) per 91.5
meter of row currently recommended in Louisiana (Bagwell et al. 1997). At the infes-
tation densities used in these studies, a significant increase in the amount of light
penetrating the canopy was generally observed in plots infested with 3 or 6 egg
masses, which suggests a significant decrease in leaf area in those plots. Visual defo-
liation ratings in plots infested with 1, 3, or 6 egg masses were an average (1996 and
1997) of 2.1, 2.2, and 3.8-fold higher than the control plots, respectively. However,
these levels of foliage loss at NAWF 

 

£

 

 5 plus 300 heat units were not sufficient to re-
duce yield in these plots compared with the control plots. These data are similar to re-
search by Guitierrez et al. (1975), that showed cotton defoliation by beet armyworms
and cabbage looper, 

 

Trichoplusia ni

 

 (Hübner), late in the growing season had little ef-
fect on yield. Similar results also were reported by Torrey et al. (1997) where removal
of all foliage from the bottom 1/3 of the cotton canopy (33% defoliation) did not signif-
icantly reduce yields when plant development was at NAWF 

 

£

 

 5 plus 350 heat units.
Results obtained in this study could have been caused by a compensatory effect (Oost-
erhuis et al. 1991), where plants were able to produce new leaf material at a rate in
which the demands for photosynthates by the maturing bolls were met. Thus, no re-
duction in yield was observed. Alternatively, defoliation at this late stage of plant ma-
turity (NAWF 

 

£

 

 5 plus 300 heat units) may not have affected yield because there was
sufficient leaf area remaining to mature bolls. Cotton plants appear relatively unaf-
fected by moderate (<40%) defoliation from early season to mid-flowering (Kerby et al.
1988, Russell et al. 1993). After plants have reached 5 NAWF and have accumulated
heat units in excess of 300, late season defoliation low in the canopy also has little ef-
fect on yields (Torrey et al. 1997).

Fig. 3. Seed cotton yield in plots infested with 0, 3, and 6 beet armyworm egg
masses in 1996 and 1997. Statistical comparisons were made across egg mass densi-
ties. Different letters above bars indicate significant differences LSD (P = 0.05).
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Although beet armyworms historically are recognized as defoliators, their direct
feeding on fruiting forms often is of a much greater yield consequence (Smith 1989,
Layton 1994). In 1996, a definite trend for increasing fruit damage occurred with in-
creases in egg mass density. During the period that this study was conducted (one lar-
val cycle or approximately 22 d), larvae in plots infested with 1, 3, or 6 egg masses
damaged approximately 60, 70, and 90 fruiting forms, respectively (Fig. 1). However,
these levels of fruit damage observed (1996) had no significant effect on yield. In fact,
a trend for slight seed cotton yield increases with increased egg mass density was ob-
served in 1996 (Table 1). A similar trend also was observed in the cumulative number
of total shed fruiting forms (Fig. 1). In these studies, some level of fruit abscission may
have occurred due to shading effects caused by the cage. Inside the cage, the light in-
tensity was 60% of that recorded outside of the cage under direct sunlight. Guinn
(1982) reported high rates (>90%) of fruit abscission when cotton plants were exposed
to dim light (4 

 

m

 

Em

 

-2

 

s

 

-1

 

) for 3 d. Although abscission rates for young bolls (4-8 d old)
was near 100%, abscission rates declined very rapidly for older bolls. Bolls that were
15 d past anthesis when exposed to dim light were virtually immune to abscission
(Guinn 1982). In this study, a significant portion of undamaged young bolls did abscise
in all treatments (Fig. 1). However, most of the older bolls were sufficiently matured
(> 8 d old) and were not likely to abscise due to the shading caused by the cages. By
having a slightly higher incidence of shed fruiting forms, plants in infested plots may
have been able to concentrate their photosynthate resources on older fruiting forms,
thus producing slightly bigger bolls than produced in the control plots. Small fruit ab-
scission can be beneficial because it allows for the maturation of bigger bolls which the
plant already has invested time and energy (Hake et al. 1989). The lack of differences
in the cumulative numbers of total shed fruiting forms (Fig. 1), and the significantly
higher percentage of shed fruiting forms damaged in infested plots (Table 2), indicates
that the majority of the fruiting forms damaged by beet armyworm larvae were those
that the plant would have naturally shed in the absence of insect damage.

The trends observed in fruit shedding and damage during 1996 were not repeated
during 1997. A combination of late planting, poor early season growing conditions,
and abnormally hot and dry late season growing conditions in 1997 likely impacted
the outcome of this study. The overall yield potential of the plants was probably re-
duced due to stresses during the seedling and boll development stages. Differences in
plant condition (fruit load and canopy mass) between 1996 and 1997 likely had some
influence on the feeding behavior of beet armyworms.

The numbers of total shed fruiting forms was extremely different between the
1996 and 1997 studies. In the control plots, the number of total shed (undamaged +
damaged) fruiting forms in 1996 was 4.8-fold higher than in 1997. Similarly, in plots
infested with 1, 3, or 6 egg masses, the number of total shed fruiting forms in 1996 was
9.5, 11.5, and 13.5-fold higher than in 1997, respectively. Some of the fruiting forms
in the 1997 test plots had suffered considerable damage from other insects and were
aborted before cages were in place. This decreased the available numbers of fruiting
forms susceptible to damage and shed from beet armyworm feeding. Most fruit shed-
ding occurred at the first two sampling dates in all plots. After those fruiting forms
were shed, remaining bolls may have been mature enough to avoid damage by beet ar-
myworm larvae (Adamczyk et al. 1998). Nevertheless, there was a general trend for
increased numbers of damaged fruiting forms with increases in egg mass density in
1997 (Fig. 2). However, no significant differences among treatments in seed cotton
yield were observed in either year.

In summary, results indicate that neither defoliation nor fruit damage caused by
late season beet armyworm infestation levels as high as 16.7 times the current
threshold of 6 hits per 91.5 meters of row significantly affected cotton yields in these
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studies. Further research is needed to determine the consequences of beet armyworm
infestations that may occur earlier in the growing season, when cotton bolls may be
more susceptible to damage by this pest. In addition, this research was conducted dur-
ing only a single generation of the larval stage of this insect pest. Continuous damage
caused by overlapping generations of beet armyworms can be considerably greater
than that tested herein, thus potentially resulting in economic yield losses.
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