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ABSTRACT

Stink bugs have become more common pests
in cotton (Gossypium hirsutum L.), and the fre-
quency of insecticides applied for their control
has increased; therefore, establishing base-line
insecticide mortality data is important for fu-
ture resistance monitoring programs. A series
of laboratory and field studies were used to char-
acterize the susceptibility of stink bug species
and selected development stages to pyrethroid
and organophosphate insecticides. Stink bugs
collected in the field were exposed to technical
grade insecticides using the adult vial test (AVT)
and to formulated products applied to cotton
bolls and foliage. In the AVT, acephate was more
toxic than dicrotophos to brown stink bug
[Euschistus servus (Say)] adults. Brown stink
bug and southern green stink bug [Nezara
viridula (L.)] adults were equally sensitive to
dicrotophos. Generally, brown stink bug adults
were most sensitive to the pyrethroid, bifenthrin
(1.8- to 6.5-fold), compared with other pyre-
throids. Brown stink bug adults were signifi-
cantly less susceptible than southern green stink
bug adults to cyfluthrin (3.9-fold), cypermethrin
(2.9- to 33.8-fold), and λ-cyhalothrin (7.6- to
66.5-fold). The LC50s (µg/vial) for pyrethroids
in the AVT ranged from 0.27 to 2.55, 0.06 to 0.40,
and 0.02 to 0.58 for brown stink bug adults, late-
instar nymphs (of all species), and southern
green stink bug adults, respectively. The order
of susceptibility of stink bug species and devel-
opmental stages to insecticides from least to most
susceptible was adult Euschistus spp., late-in-
star nymphs, and southern green stink bug
adults. In field studies, acephate, dicrotophos,
and high rates of bifenthrin, cypermethrin,

cyfluthrin, z-cypermethrin, and λ-cyhalothrin-
treated plant tissue produced significant levels
of brown stink bug adult mortality (52.5 to
89.2%) compared with non-treated controls
(P≤0.01).

The occurrence of injury from stink bugs
(Heteroptera: Pentatomidae) and subsequent

need for chemical control has increased in mid-south
and southeastern cotton producing states. Brown
stink bug [Euschistus servus (Say)], southern green
stink bug [Nezara viridula (L.)], and green stink bug
[Acrosternum hilare (Say)], are the predominant
species in a phytophagous stink bug complex. In
cotton, stink bugs can induce abscission of small
bolls, decrease seed cotton yield, reduce lint quality,
and affect seed germination (Wene and Sheets, 1964;
Barbour et al., 1990; Greene et al., 1999). During
1995 to 2001, the number of acres infested with stink
bugs increased from 3.53 to over 6.18 million across
the United States Cotton Belt (Williams, 1996;
2002). In Louisiana, stink bug-infested acreage
increased from 8,367 to over 700,000 acres
(Williams, 1996; 2002). During 2001 in Louisiana,
an average of 1.5 insecticide treatments per acre was
applied to control stink bugs (Williams, 2002).

Insecticides are the primary tool used to man-
age stink bug infestations in cotton. Proper species
identification and characterization of life stages are
necessary because differential susceptibility to in-
secticides has been reported to vary among species
and life stages (McPherson et al., 1979). McPherson
et al. (1979) demonstrated morningglory stink bug
[Edessa bifida  (Say)], adults had a significantly
higher LD50 to methyl parathion than adults of other
stink bug species. The LD50 of methyl parathion for
fifth instar nymphs of the southern green stink bug,
green stink bug, and brown stink bug also were
higher than for their corresponding adults. Insecti-
cide efficacy trials in soybean [Glycine max  (L.)
Merrill] indicate brown stink bug is more difficult
to control with products recommended for southern
green stink bug (Fitzpatrick et al., 2001).
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In 2001, Louisiana’s insecticide recommenda-
tions for cotton IPM were refined to distinguish be-
tween brown stink bug (Euschistus spp.) and south-
ern green stink bug/green stink bug (Bagwell et al.,
2001). Only the organophosphates (acephate,
dicrotophos, and methyl parathion) are recom-
mended for control of Euschistus spp.; however, both
organophosphates and pyrethroids are recommended
for control of southern green stink bug and green
stink bug. Several other states across the southeast-
ern United States have similar recommendations for
stink bug pest management in cotton (Patrick and
Lentz, 2001; Anonymous, 2002; Bagwell et al., 2002;
Boyd and Phipps, 2003; Johnson et al., 2002; Bach-
elor and Van Duyn, 2003; Roberts et al., 2003).

The incidence of stink bug problems in cotton
will likely increase as broad-spectrum insecticide
applications for key lepidopteran pests decline
(Stewart et al., 2001). Therefore, defining the dif-
ferences in insecticide susceptibility among species
and life stages will become a critical issue for se-
lecting an insecticide. Additionally, it is important
to continually evaluate the field performance of in-
secticides for future insect control recommendations
in cotton. This is particularly significant for
Euschistus spp. Fewer insecticides are effective
against these species compared with the southern
green stink bug and green stink bug.

Specific studies were designed to modify the
AVT for stink bugs and establish dose-mortality data
for selected insecticides among species and life
stages. Additionally, insecticide performance at field
application rates was evaluated for control of the
brown stink bug adults using treated plant tissue.

MATERIALS AND METHODS

Insect collections. Brown stink bug, southern
green stink bug, and green stink bug, adults and
nymphs were obtained early-season (May and June)
from mustard (Brassica spp.), and corn (Zea mays
L.) and late-season (August and September) from
soybean in Northeast Louisiana (Franklin Parish)
during 2000, 2001, 2002, and 2003. Another brown
colored stink bug species (Euschistus quadrator
Rolston), was collected as adults from soybean in
south Louisiana (Livonia, LA., Pointe Coupee Par-
ish) during 2002. Insects were collected using a stan-
dard 38.1 cm diameter sweep net or removed by hand
from plants. Collections were made ca. 24 h prior to
field and laboratory studies. Insects were held in a

polypropylene cage (30.0 x 30.0 x 30.0 cm, BugDorm,
Megaview Science Education Services CO. Ltd.,
Taichung, Taiwan) to reduce mortality from physical
injury and to eliminate parasitized insects. The stink
bugs were fed washed green beans (Phaseolus vul-
garis L.) and peanut (Arachis hypogae L.) seeds.

Laboratory studies. AVT procedures similar to
those described by Plapp et al. (1987; 1990) and
Snodgrass (1996) were used to evaluate the activity
of organophosphate (dicrotophos and acephate) and
pyrethroid (bifenthrin, λ-cyhalothrin, cyfluthrin, and
cypermethrin) insecticides against stink bug adults
and nymphs (4-5th instars) during 2001, 2002, and
2003. Stock solutions of acephate (99.6% w/w, Va-
lent USA Corporation, Walnut Creek, CA),
dicrotophos (98% w/w, Chem Service, West Chester,
PA), bifenthrin (99% w/w, Chem Service, West
Chester, PA), cyfluthrin (94.9% w/w, Bayer Crop
Protection, Kansas City, MO), cypermethrin (59%
w/w cis , 39% w/w trans , Chem Service, West
Chester, PA), and λ-cyhalothrin (98.7% w/w,
Syngenta Crop Protection, Greensboro, NC) were
developed by dissolving technical grade samples in
acetone. Dilutions were made from each stock solu-
tion to yield the desired insecticide concentrations.
Insecticide concentrations (six to ten/compound/test)
of organophosphate and pyrethroid insecticides
ranged from 0.05 to 7.5 µg/vial and 0.001 to 10.0
µg/vial, respectively. The interior surface of 20 ml
glass scintillation vials was coated with an insecti-
cide by pipetting 0.5 ml of the appropriate insecti-
cide solution into the vials. These vials were then
rotated on a modified hot dog roller (heating ele-
ment disconnected) until all of the acetone had
evaporated. Vials were stored in a dark environment
until used in bioassays.

Stink bugs were introduced into insecticide-
treated or non-treated vials (one adult or nymph/vial).
A minimum of 10 insects for each species and/or
life stage were subjected to each dose within a bio-
assay. No food source was provided for insects dur-
ing the AVT. Mortality was determined 4 h after ex-
posure. The criterion for mortality was the inability
of the insect to assume an upright posture within 5 s
after being dislodged from the vial. Bioassays con-
ducted within a 3-wk period for a particular species
and/or life stage were pooled for data analysis. Mor-
tality for treated vials was corrected for natural mor-
tality in the non-treated vials using Abbott’s formula
(Abbott, 1925). Corrected mortality data was sub-
jected to probit analysis using Polo PC (LeOra Soft-
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ware, Berkeley, CA), and LC50 and 95% confidence
intervals were estimated. The LC50 values were con-
sidered significant if 95% confidence intervals did
not overlap (Robertson and Preisler, 1992).

Field studies. Field trials were conducted dur-
ing the summers of 2001 and 2003 at the LSU
AgCenter Macon Ridge Research Station (Franklin
Parish). Plots were planted to the cotton cultivars
‘Suregrow 747’ (Deltapine and Land Co., Scott,
MS), ‘Stoneville 4691B’ (Stoneville Pedigreed Seed
Co., Memphis, TN), ‘Deltapine 458BR’ (Deltapine
and Land Co., Scott, MS), ‘Stoneville 4793R’, and
‘Fiber Max 989BR’(Bayer Crop Sciences, Research
Triangle Park, NC) in trial 2001-A, 2001-B, 2001-
C, 2003-A and C, and 2003-B and D, respectively.
Cotton was managed using agronomic practices and
pest control strategies as recommended by the LSU
AgCenter. Plots were four rows on 101.6-cm cen-
ters and 15.2 m in length. Treatments were arranged
in a randomized block design with four replications.

Insecticide treatments were applied to cotton
plots at a growth stage of four to seven nodes above
first position white flower (NAWF) and 10 to 14
nodes above the mainstem cotyledon during 2001
and 2003, respectively. Treatments included the fol-
lowing: acephate (Orthene 90S, 90.0% ai wt/wt,
Valent USA Corporation, Walnut Creek, CA),
dicrotophos (Bidrin 8EC, 82.0% ai wt/wt, Amvac
Chemical Corporation, Newport Beach, CA),
bifenthrin (Capture 2EC, 25.1% ai wt/wt, FMC
Corporation, Philadelphia, PA), λ-cyhalothrin (Ka-
rate-Z 2.08CS, 22.8% ai wt/wt, Syngenta Crop Pro-
tection, Greensboro, NC), cypermethrin (Ammo
2.5EC, 30.6% ai wt/wt, FMC Corporation, Phila-
delphia, PA), z-cypermethrin (Mustang Max 0.8EC,
9.6% ai wt/wt, FMC Corporation, Philadelphia, PA),
and cyfluthrin (Baythroid 2EC, 25% ai wt/wt, Bayer
Crop Science, Research Triangle Park, NC).

In trials 2001-A and 2001-B, treatments were
applied on 7 Aug and 14 Aug, respectively, with a
high-clearance sprayer calibrated to deliver 56.1 L/
ha (6.0 GPA) using TX-8 hollow cone nozzles
(Spraying Systems Company; Wheaton, IL) (two/
row) at 276 kPa (40 psi). In trial 2001-C, treatments
were applied on 22 Aug with a hand-held CO2

sprayer calibrated to deliver 131.8 L/ha (14.1 GPA)
using TeeJet 8002 flat fan nozzles (Spraying Sys-
tems Company; Wheaton, IL) (two/row) at 207 kPa
(30 psi). In trials 2003-A, B, C, and D, treatments
were applied on 3, 10, 18, and 25 Jun, respectively,
with a tractor mounted sprayer calibrated to deliver

93.48 L/ha (10 GPA) using TeeJet AI1100015VS flat
fan nozzles (Spraying Systems Company; Wheaton,
IL) (two/row) at 207 kPa (30 psi).  At 2 to 3 h after
application, 10 bolls (uppermost, first position quar-
ter-size, one/plant) and 10 to 15 leaves (first fully
expanded leaf below the last fully expanded termi-
nal leaf) were collected per plot during 2001 and
2003, respectively. No rainfall occurred between in-
secticide application and removal of plant tissue in
each of the trials. Each boll was placed in a 0.09 L
(3.0 oz) plastic specimen vial and each leaf was
placed in a Petri dish (100 x 15 mm) supplied with a
moistened disk (8.9 cm) of filter paper. Vials and
Petri dishes were transported to the laboratory and
infested with one brown stink bug. Specimen vials
and Petri dishes were stored in the laboratory under
ambient conditions (ca. 26.7°C). Percentage mortal-
ity was determined at 48 h after infestation. The cri-
terion for mortality was the inability of the insect to
assume an upright posture within 5 s after being dis-
lodged from the vial. Data were analyzed with
ANOVA and treatments were compared with the non-
treated control in each trial using a Dunnett’s one-
tailed test (SAS Institute, Version 8.0, Cary, NC).

RESULTS AND DISCUSSION

Laboratory (AVT) studies. For brown stink bug
adults exposed to organophosphate insecticides, LC50s
ranged from 0.17 to 1.26 µg/vial (Table 1). Acephate
was significantly more toxic (6.4- and 7.4-fold) to
brown stink bug adults than dicrotophos. The re-
sponses of southern green and brown stink bug adults
to dicrotophos were not significantly different.

The LC50s for brown stink bug adults exposed to
pyrethroid insecticides ranged from 0.27 to 2.55 µg/
vial (Table 1). Brown stink bug adults were most sen-
sitive to bifenthrin and cyfluthrin, and least sensitive
to λ-cyhalothrin and cypermethrin. Toxicity of λ-
cyhalothrin to brown stink bug adults and E. quadrator
adults was not significantly different in 2002.

The LC50s for southern green stink bug adults
exposed to pyrethroid insecticides ranged from 0.02
to 0.58 µg/vial. The pyrethroid, λ-cyhalothrin (5.3-,
4.8-, and 5.0-fold), was significantly more toxic than
bifenthrin to southern green stink bug adults during
each year. Cypermethrin toxicity to southern green
stink bug adults in 2000 and in 2002 was similar to
bifenthrin and λ-cyhalothrin, respectively.

Toxicity of bifenthrin was generally similar be-
tween brown stink bug and southern green stink bug
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adults; however, in 2002, brown stink bug adults
were less sensitive (2.7-fold) than southern green
stink bug adults. Similarly, E. quadrator adults were
8.1-, 17.8-, and 44.5-fold less sensitive to
λ-cyhalothrin compared with southern green stink
bug adults.  Southern green stink bug adults were
significantly more sensitive than brown stink bug
adults to cyfluthrin (3.9-fold), cypermethrin (2.9- to
33.8-fold), and λ-cyhalothrin (7.6- to 66.5-fold).

The LC50s for brown stink bug and southern
green stink bug nymphs exposed to pyrethroid in-

secticides ranged from 0.06 to 0.29 and 0.18 to 0.40
µg/vial, respectively (Table 2). Brown stink bug
nymphs were significantly more sensitive to
λ-cyhalothrin than bifenthrin. There were no sig-
nificant differences among pyrethroids in the re-
sponses of southern green stink bug nymphs. The
response of brown stink bug, green stink bug, and
southern green stink bug nymphs to λ-cyhalothrin
was similar during 2002. The response of brown
stink bug and southern green stink bug nymphs to
bifenthrin was not different.

Brown stink bug  Southern green stink bug 
Insecticide Year 

Nx S lope ± SE LC50 (95% CL)y   Nx  Slope ± SE LC5 0 (95% CL)y 

Acephate 2001 210 3.14 ± 0.37 0.17 (0.12-0.26)  ----- ----- ----- 

Dicrotophos 2001 495 1.35 ± 0.14 1.09 (0.61-2.54)  ----- ----- ----- 

 2002 270 2.00 ± 0.22 1.26 (0.82-1.98)  270 1.85 ± 0.21 0.63 (0.40-0.94) 

Bifenthrin 2000 330 2.65 ± 0.32 0.47 (0.38-0.59)  320 1.18 ± 0.15 0.58 (0.31-1.18) 

 2001 675 1.55 ± 0.11 0.39 (0.33-0.46)  296 1.76 ± 0.18 0.24 (0.14-0.39) 

 2002 240 1.03 ± 0.15 0.27 (0.18-0.43)  240 3.40 ± 0.58 0.10 (0.07-0.14) 

Cyfluthrin 2000 280 1.92 ± 0.22 0.39 (0.26-0.55)  340 2.11 ± 0.24 0.10 (0.09-0.12) 

Cypermethrin 2000 245 3.37 ± 0.42 0.92 (0.80-1.06)  400 2.52 ± 0.35 0.32 (0.21-0.42) 

 2001 270 1.95 ± 0.22 0.87 (0.68-1.10)  ----- ----- ----- 

 2002 300 2.47 ± 0.24 1.69 (1.24-2.31)  390 1.33 ± 0.12 0.05 (0.03-0.08) 

λ-cyhalothrin 2000 335 1.97 ± 0.19 0.84 (0.71-0.99)  276 1.62 ± 0.21 0.11 (0.09-0.14) 

 2001 559 1.27 ± 0.15 2.55 (1.39-9.33)  251 0.96 ± 0.19 0.05 (0.02-0.08) 

 2002z 303 1.44 ± 0.15 1.33 (0.56-4.52)  265 1.78 ± 0.30 0.02 (0.003-0.03) 

 

Table 1. Response of stink bug adults to insecticides at 4 h after exposure in the adult vial test

x Total number of insects tested including controls.
y Concentrations reported in µg insecticide per vial; LC50 values are significantly different if 95% confidence limits did

not overlap.
z Response of E. quadrator adults to λ-cyhalothrin in 2002 [n = 222; Slope ± SE: 2.56 ± 0.37; LC50 (95% CL): 0.89 (0.67-1.14)].

Brown stink bug  Southern green stink bug 
Insecticide Year 

Nx  S lope ± SE LC50 (95% CL)y   Nx Slope ± SE LC50  (95% CL)y 

Bifenthrin 2002 ----- ----- -----  240 0.96 ± 0.14 0.18 (0.08-0.34) 

 2003 230 1.62 ± 0.17 0.29 (0.18-0.47)  ----- ----- ----- 

Cypermethrin 2002 ----- ----- -----  390 1.41 ± 0.12 0.19 (0.12-0.28) 

λ-cyhalothrin 2001 ----- ----- -----  360 0.73 ± 0.13 0.40 (0.26-0.68) 

 2002z 200 0.71 ± 0.12 0.06 (0.02-0.14)  144 0.50 ± 0.16 0.22 (0.04-0.68) 

 

Table 2. Response of stink bug nymphs to insecticides at 4 h after exposure in the adult vial test

x Total number tested including controls.
y Concentrations reported in µg insecticide per vial; LC50 values significantly different if 95% confidence limits did not

overlap.
z Response of green stink bug nymphs to λ-cyhalothrin in 2002 [n = 201; Slope ± SE: 0.89± 0.16; LC 50 (95% CL): 0.08

(0.03-0.14).
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The response of adults and nymphs within a spe-
cies to insecticides in the AVT was significantly dif-
ferent (Tables 1 and 2). Brown stink bug nymphs
were significantly more sensitive (22.2-fold) to
λ-cyhalothrin compared with brown stink bug adults.
Southern green stink bug nymphs were less sensi-
tive than adults to cypermethrin and λ-cyhalothrin.
Bifenthrin was equally toxic to brown stink bug and
southern green stink bug, regardless of life stage.

Similar results have been obtained in Mississippi
using the AVT (G.L. Snodgrass, personal communi-
cation). Brown stink bug adults were observed to be
more tolerant to organophosphate and pyrethroid
insecticides compared with green stink bug adults
and southern green stink bug adults. The LC50s for
brown stink bugs exposed to organophosphate and
pyrethroid insecticides were 1.0- to 11.6-fold and
0.9- to 13.9-fold greater, respectively, than LC50s for
southern green stink bugs and green stink bugs.

Field studies. In trials 2001-A, B, and C, mor-
tality (53.5 to 85.0%) of brown stink bug adults
exposed to bolls treated with acephate or
dicrotophos was significantly greater than non-
treated bolls (P≤0.05) (Table 3). Mortality of brown
stink bug exposed to bifenthrin was significantly
greater than on non-treated bolls (P≤0.05), and was
similar to that of acephate and dicrotophos. Mor-
tality of brown stink bug on bolls treated with λ-
cyhalothrin was not significantly different from
non-treated bolls.

In trial 2003-A, there was a positive relation-
ship between the rate of λ-cyhalothrin applied to leaf
tissue and brown stink bug mortality (Table 3). Foli-
age treated with λ-cyhalothrin at 0.034 kg/ha (0.03
lb ai/acre) and 0.045 kg/ha (0.04 lb ai/acre) produced
mortality of brown stink bug that was significantly
greater than on non-treated foliage at P≤0.01 and
P≤0.05, respectively. Mortality at lower rates of
λ-cyhalothrin was not significantly different from
non-treated foliage (P>0.05). In trials 2003-B, C,
and D, all of the insecticides tested produced greater
mortality of brown stink bug than non-treated foli-
age (P≤0.01).

The organophosphate insecticides, acephate and
dicrotophos are currently recommended for control
of brown stink bug in Louisiana. These insecticides
provided mortality at 48 h ranging from 53.3 to
89.2% on bolls and foliage. The highest labeled rate
of λ-cyhalothrin [0.045 kg ai/ha (0.04 lb ai/acre)]
provided mortality of brown stink bug adults com-
parable to the recommended insecticides (76.7%).

High rates of other pyrethroids (bifenthrin,
cypermethrin, z-cypermethrin, and cyfluthrin) dem-
onstrated mortality (52.5 to 74.7%) of brown stink
bug adults comparable to acephate and dicrotophos.

Field trials in cotton and soybean have provided
evidence that organophophate insecticides, includ-
ing acephate, dicrotophos, and methyl parathion,
provide consistent and satisfactory control of green
stink bug, southern green stink bug, and brown stink
bug (McPherson et al., 1999a; 1999b; Willrich et
al., 2000; Fitzpatrick et al., 2001). Greene et al.
(2001) demonstrated with topical application tech-
niques that acephate [0.56 kg ai/ha (0.5 lb ai/acre)]
and dicrotophos [0.28 and 0.56 kg ai/ha (0.25 and
0.5 lb ai/acre)] provided 69 to 100% mortality of
adult and fifth instar nymphs of southern green stink
bug and brown stink bug. Although McPherson et
al. (1979) determined the laboratory response
(LC50) of stink bug nymphs (brown stink bug, green
stink bug, and southern green stink bug) was greater
than their corresponding adults to methyl parathion,
field control failures with recommended organo-
phosphate insecticides have not been reported in
the United States.

Results from field studies comparing the effi-
cacy of insecticides between southern green stink
bug adults and nymphs support results from the AVT
in the present research. Southern green stink bug
nymphs exposed to bolls treated with λ-cyhalothrin
[0.034 kg ai/ha (0.03 lb ai/acre)] within 4 h after
application resulted in 65% mortality after exposure
for 24 h (Willrich et al., 2003). Southern green stink
bug adults exposed to bolls at 24 h after treatment
resulted in 97.5% mortality after exposure for 24 h.
Based on these studies, southern green stink bug
adults are highly sensitive to insecticides, particu-
larly λ-cyhalothrin.

These data and that in other reports suggest that
pyrethroids as a class are not equally toxic to all
stink bug species. Topical applications of pyrethroid
insecticides (bifenthrin, cypermethrin,
z-cypermethrin, and cyfluthrin) resulted in 77 to
98% mortality of southern green stink bug adults
and nymphs (Greene et al., 2001). In contrast, mor-
tality of brown stink bug adults and nymphs ranged
from 20 to 65%. Of the pyrethroids tested,
bifenthrin, provided 65 and 63% mortality of brown
stink bug adults and nymphs, respectively (Greene
et al., 2001). Emfinger et al. (2001) demonstrated
that bifenthrin applied at 0.056 and 0.078 kg ai/ha
(0.05 and 0.07 lb ai/acre) controlled brown stink
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bug adults comparable to southern green stink bug
adults when caged on cotton bolls. These results
combined with data in the present paper demon-
strate that bifenthrin is active against several stink
bug species and different life stages. Additionally,
our 2003 field trials indicate high, labeled rates of
other pyrethroids also may provide satisfactory
control of brown stink bug adults.

Based on these results, Alabama, Arkansas,
Georgia, Louisiana, Missouri, North Carolina, and
Tennessee are justified in differentiating insecticide
recommendations between brown stink bug species
and southern green stink bug/green stink bug in cot-
ton (Patrick and Lentz, 2001; Anonymous, 2002;
Bagwell et al., 2002; Boyd and Phipps, 2003;
Johnson et al., 2002; Bachelor and Van Duyn, 2003;

Test Treatment Rate/ha (acre) 
[kg ai (lb ai)] Percentage mortality z P>F (ANOVA) 

2001-Bolls     

Trial A acephate 0.840 (0.75) 77.0** 0.0007 

 bifenthrin 0.056 (0.05) 74.7**  

 λ-cyhalothrin 0.034 (0.03) 43.3  

 non-treated  7.5  

Trial B dicrotophos 0.280 (0.25) 67.5** 0.0001 

 dicrotophos 0.450 (0.40) 85.0**  

 non-treated  15.0  

Trial C acephate 0.560 (0.50) 53.3* 0.0029 

 acephate 1.120 (1.00) 73.3**  

 dicrotophos 0.450 (0.40) 76.7**  

 λ-cyhalothrin 0.028 (0.025) 23.3  

 non-treated  6.7  

2003-Foliage     

Trial A λ-cyhalothrin 0.011 (0.01) 5.9 0.0001 

 λ-cyhalothrin 0.023 (0.02) 14.2  

 λ-cyhalothrin 0.034 (0.03) 30.8*  

 λ-cyhalothrin 0.045 (0.04) 76.7**  

 non-treated  1.7  

Trial B bifenthrin 0.057 (0.05) 56.7** 0.0003 

 z-cypermethrin 0.028 (0.025) 61.5**  

 dicrotophos 0.560 (0.50) 78.3**  

 non-treated  17.5  

Trial C acephate 0.850 (0.75) 74.2** 0.0008 

 bifenthrin 0.068 (0.06) 65.0**  

 cypermethrin 0.110 (0.1) 71.7**  

 non-treated  6.7  

Trial D cyfluthrin 0.045 (0.04) 52.5** 0.0001 

 acephate 0.850 (0.75) 89.2**  

 non-treated  0.0  

 

Table 3. Evaluation of insecticides for control of brown stink bug adults on cotton bolls and foliage at 48 h after infestation

z Values followed by * and ** are significantly different at P≤0.05 and P≤0.01, respectively, based on Dunnett’s one-tailed test.
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Roberts et al., 2003). In the future, initiating control
measures against stink bugs in cotton will require
more than detection of the stink bug pest complex
and determination of the infestation level. Proper
identification of species and developmental stages
will be necessary because insecticide susceptibility
varies among species and life stages.

Numerous products are recommended for man-
agement of southern green stink bug and green stink
bug.  Insecticides representing the organophosphate
class have provided the most consistent control of
brown stink bugs. Tolerance re-assessment and re-
registration is currently in progress for organophos-
phates, as directed under the Food Quality Protec-
tion Act of 1996. As additional restrictions for orga-
nophosphate use are implemented, it will be critical
to evaluate the toxicity of registered and experimen-
tal insecticides against the complete spectrum of
stink bug species found in cotton fields.

ACKNOWLEDGMENT

The authors thank the numerous student work-
ers at the Macon Ridge Research Station in
Winnsboro, LA for assistance in these studies. Ad-
ditionally, thanks are given to Mr. Dwayne Coulon
for identification of collection sites and to Dr. G.
Boyd Padgett for critical reviews of the manuscript.
Financial support provided by Cotton Incorporated
and the LSU AgCenter is appreciated. The manu-
script was approved by the director of the Louisiana
Agricultural Experiment Station as manuscript 02-
26-1341

REFERENCES

Abbott, W.S. 1925. A method for computing the effectiveness
of an insecticide. J. Econ. Entomol. 18: 265-267.

Anonymous. 2002. Cotton insect, disease, nematode, and
weed control recommendations for 2002. Alabama
Cooperative Extension Service [Online]. Available at
http://www.aces.edu/publications/anr/2002IPM/
COTTON.02.PDF (verified 9 Nov. 2003).

Bachelor, J.S. and J.W. Van Duyn. 2003. 2003 North Carolina
agricultural chemical manual: insect control on cotton
[Online]. Available at http://ipm.ncsu.edu/agchem/
chptr5/505.pdf (verified 9 Nov. 2003).

Bagwell, R.D., J.W. Barnett, B.R. Leonard, G. Burris, S.
Kelly, C. Pinnell-Alison, T. Erwin, M. Farris, and S.
Micinski. 2001. Cotton Insect Control, 2001. Publ.
No.1083. Louisiana Cooperative Extension Service,
Baton Rouge, LA.

Bagwell, R.D., Stewart, S., B.R. Leonard, G. Burris, S. Kelly,
C. Pinnell-Alison, T. Erwin, M. Farris, and S. Micinski.
2002. Cotton Insect Control, 2002. Publ. No. 1083.
Louisiana Cooperative Extension Service, Baton Rouge,
LA.

Barbour, K.S., J.R. Bradley, and J.S. Bachelor. 1990.
Reduction in yield and quality of cotton damaged by
green stink bug (Hemiptera: Pentatomidae). J. Econ.
Entomol. 83: 842-845.

Boyd, M.L. and B.J. Phipps. 2003. University of Missouri
cotton insect management guide-2003 [Online].
Available at http://www.aes.missouri.edu/delta/muguide/
ctnmgtgs.stm#sbugs (verified 9 Nov. 2003).

Emfinger, K., B.R. Leonard, J. Gore, and D. Cook. 2001.
Insecticide toxicity to southern green, Nezara viridula
(L.), and brown, Euschistus servus (Say), stink bugs, p.
1159-1161. In Proc. Beltwide Cotton Conf. Anaheim,
CA. 9-13 Jan 2001. Natl. Cotton Counc. Am., Memphis,
TN.

Fitzpatrick, B.J., M.M. Willrich, D.J. Boethel, and B.R.
Leonard. 2001. Evaluation of insecticides against stink
bug on soybean, 2000. Arthropod Management Tests.
26: F96 [Online]. Available at http://
frontpage.entsoc.aa.psiweb.com/Protected/ AMT/
AMT26/F96.asp (verified 9 Nov. 2003).

Greene, J.K., S.G. Turnipseed, M.J. Sullivan, and G.A.
Herzog. 1999. Boll damage by southern green stink bug
(Hemiptera: Pentatomidae) and tarnished plant bug
(Hemiptera: Miridae) caged on transgenic Bacillus
thuringiensis cotton. J. Econ. Entomol. 92: 941-944.

Greene, J.K., G.A. Herzog, and P.M. Roberts. 2001. Manage-
ment decisions for stink bugs. p. 913-917. In Proc.
Beltwide Cotton Conf., Anaheim, CA. 9-13 Jan 2001.
Natl. Cotton Counc. Am., Memphis, TN.

Johnson, D.R., G.E. Studebaker, G. Lorenz, and J.K. Greene.
2002. Cotton insect management. University of Arkansas
Cooperative Extension Service [Online]. Available at
http://www.uaex.Edu/other_areas/publications/PDF/
FSA-2065.PDF (verified 9 Nov. 2003).

McPherson, R.M., J.B. Graves, and T.A. Allain. 1979.
Dosage-mortality responses and field control of seven
pentatomids associated with soybean, exposed to methyl
parathion. Environ. Entomol. 8: 1041-1043.

McPherson, R.M., M.L. Wells, and C.S. Bundy. 1999a.
Control of stink bugs and velvetbean caterpillars on
Georgia soybeans, 1998. Arthropod Management Tests.
24: F110 [Online]. Available at http://
frontpage.entsoc.aa.psiweb.com/Protected/ AMT/
AMT24/F110.asp (verified 9 Nov. 2003).



163WILLRICH ET AL.: INSECTICIDE TOXICITY TO STINK BUGS

McPherson, R.M., J.D. Taylor, and B.D. Crowe. 1999b.
Control of insect pests on soybeans, 1998. Arthropod
Management Tests. 24: F111 [Online]: Available at http:/
/frontpage.entsoc.aa.psiweb.com/Protected/ AMT/
AMT24/F111.asp (verified 9 Nov 2003).

Patrick, C.R. and G.L. Lentz. 2001. 2001 Cotton insect
control guide. Publ. No. PB387-1M-1/01. University of
Tennessee Agricultural Extension Service, Knoxville,
TN.

Plapp, F.W., G.M. McWhorter, and W.H. Vance. 1987.
Monitoring for pyrethroid resistance in the tobacco
budworm in Texas-1986. p. 324-326. In Proc. Beltwide
Cotton Conf., Dallas, TX. 4-8 Jan 1987. Natl. Cotton
Counc. Am., Memphis, TN.

Plapp, F.W., J.A. Jackman, C. Campanhola, R.E. Frisbie, J.B.
Graves, R.G. Luttrell, W.F. Kitten, and M. Wall. 1990.
Monitoring and management of pyrethroid resistance in
tobacco budworm (Lepidoptera: Noctuidae) in Texas,
Mississippi, Louisiana, Arkansas, and Oklahoma. J.
Econ. Entomol. 83: 335-341.

Roberts, P.M., D. Jones, and J. Ruberson. 2003. 2003 Georgia
pest management handbook [Online]. Available at http://
www.ent.uga.edu/pmh/Agronomic/Agronomic_Crops.
htm. (verified 12 Nov. 2003)

Robertson, J.L. and H.K. Preisler. 1992. Pesticide bioassays
with arthropods. CRC Press: Boca Raton, FL.

Snodgrass, G.L. 1996. Glass-vial bioassay to estimate
insecticide resistance in adult tarnished plant bugs
(Heteroptera: Miridae). J. Econ. Entomol. 89: 1053-
1059.

Stewart, S.D., J.J. Adamczyk, K.S. Knighten, and F.M. Davis.
2001. Impact of Bt cottons expressing one or two
insecticidal proteins of Bacillus thuringiensis: baseline
on growth and survival of noctuid (Lepidoptera) larvae.
J. Econ. Entomol. 94: 752-760.

Wene, G.P. and L.W. Sheets. 1964. Notes on control of stink
bugs affecting cotton in Arizona. J. Econ. Entomol. 57:
60-62.

Williams, M.R. 1996. Cotton insect loss estimates, 1995. p.
670-689. In Proc. Beltwide Cotton Conf., Nashville, TN.
9-12 Jan 1996. Natl. Cotton Counc. Am., Memphis, TN.

Williams, M.R. 2002. Cotton insect losses 2001 [Online].
Available at http://www.msstate.edu/ Entomology/
CTNLOSS/ 2001/ 2001 loss.htm (verified 9 Nov. 2003).

Willrich, M.M., C.G. Clemens, M.E. Baur, B.J. Fitzpatrick,
and D.J. Boethel. 2000. Evaluation of insecticides for
southern green and brown stink bug control on soybean,
1999. Arthropod Management Tests. 25:  F152 [Online].
Available at http://frontpage.entsoc.aa.psiweb.com/
Protected/ AMT/AMT25/F152.asp (verified 9 Nov.
2002).

Willrich, M.M., J. Temple, R.H. Gable, and B.R. Leonard.
2003. Evaluation of insecticides for control of southern
green stink bug nymphs and residual efficacy against
adults, 2002. Arthropod Management Tests 28:F76
[Online]. Available at http://www.entsoc.org/Protected/
AMT/AMT28/INDEX.ASP (verified 9 Nov. 2003).


