Annual Variation in Stink Bug (Heteroptera: Pentatomidae)
Seasonal Abundance and Species Composition in
Georgia Soybean and Its Impact
on Yield and Quality!

R. M. McPherson, G. K. Douce?, and R. D. Hudson2

University of Georgia, Coastal Plain Experiment Station
Tifton, GA 31793

J. Entomol. Sci. 28(1):61-72 (January 1993)

ABSTRACT Six soybean fields in southwest, south central and southeast
Georgia were sampled weekly, beginning in mid-June and continuing until
mid-October 1987-1991, for the presence of stink bug pests. Nezara viridula
(L.), Acrosternum hilare (Say), Euschistus servus (Say), and Piezodorus
guildinii (Westwood) comprised over 98% of the stink bug complex during
this period, although eight other pest species plus three predatory species
also were encountered. Stink bug population densities began to steadily
increase in mid-August as the pods began to fill with seeds and peaked in
mid-September to early October. Piezodorus guildinii accounted for over 13%
of the total stink bug complex in 1987, but was present at low densities (less
than 1%) the next four seasons. The three years when stink bug pests caused
economic losses to soybean (1988, 1989 and 1991), the high population levels
were due to high numbers of N. viridula. The years with low seasonal stink
bug populations (1987 and 1990) had near equal numbers of the major pest
species. When the stink bug complex exceeded the current treatment
threshold level of 9 per 25 sweeps, significant reductions in soybean yield
and quality were documented.

KEY WORDS Stink bugs, soybean, Nezara viridula, Acrosternum hilare,
Euschistus servus, Piezodorus guildinii.

The stink bug complex and the corn earworm, Helicoverpa zea (Boddie), are
reportedly the most serious soybean, Glycine max (L.) Merrill, pod and seed
feeders in the United States (Turnipseed and Kogan 1976). Stink bugs can
cause significant yield and quality losses in soybeans (Jensen and Newsom
1972, McPherson et al. 1979b), particularly in the southern states. Stink bugs
cost Georgia producers over $13 million in chemical controls and crop losses in
some years (Douce and McPherson 1991). Soybeans are susceptible to stink bug
damage from early pod-fill until maturity (Minor 1966), a period of about three
months in Georgia.

In the southern states, the stink bug complex that occurs in soybean is
primarily comprised of Nezara viridula (L.), Acrosternum hilare (Say), and
Euschistus servus (Say) (Turnipseed and Kogan 1976); however, several other
species are also found at low population densities (McPherson et al. 1979a).

1 Accepted for publication 13 October, 1992.
2 Extension Entomology, P. O. Box 1209, Tifton, GA 31793.

61

$S9008 981] BIA G0-/0-GZ0Z 18 /woo Alojoeignd-poid-swid-yewlsiem-jpd-swiid)/:sdny wol) papeojumo(



62 J. Entomol. Sci. Vol. 28, No. 1 (1993)

Recently, Piezodorus guildinii (Westwood) populations have been observed in
Florida and Georgia soybeans, and this relatively new pest could become an
economic problem in the future (Panizzi and Slansky 1985). Numerous studies
have reported on the biology and damage of stink bugs on soybean and many of
these are reviewed by Panizzi and Slansky (1985) and Todd (1989).

Most of the stink bug research on soybean has focused on the southern green
stink bug, N. viridula, which is highly polyphagous with a cosmopolitan distrib-
ution (DeWitt and Godfrey 1972, Todd and Herzog 1980). Although this is usu-
ally the most abundant species in the soybean stink bug complex (Todd and
Herzog 1980), information is needed on the population dynamics of the remain-
ing species in the complex, especially how annual changes in species composi-
tion can impact soybean production. Therefore, this study was conducted from
1987-91 to survey the stink bug species in soybean produced in three areas of
Georgia, and to examine the impact of the stink bug complex on soybean quality
and yield.

Materials and Methods

Six soybean fields, one in Decatur County (Southwest), three in Tift County
(Southcentral), and one in Burke County (Southeast), Georgia were sampled
weekly for stink bugs beginning in early vegetative growth (V3-V4) (Fehr et al.
1971) and continuing until physiological maturity (R7) during 1987-1991. Sam-
pling began in mid-June each season and continued until mid-October (16-17
wk). The three fields in Tift County were all located on land being maintained
by the Georgia Coastal Plain Experiment Station. The field in Decatur County
was located at the Attapulgus Research-Extension Center, and the field in
Burke County was located at the Southeast Branch Experiment Station. The
soybeans in Burke County were sampled on only three dates (mid-July, late
July, mid-August) in 1990 and not at all in 1991 due to the distance from the
home office (Tift Co.) and budgetary constraints. Each field was planted with c.
v. Braxton (1987-89) or c. v. Gordon (90-91) soybeans, both maturity group VIII
cultivars, in conventional seedbeds with rows spaced 91 c¢cm apart. All fields
were planted between 10 and 23 May. Field size ranged from 2.5-4.0 ha.

Ten to fifty 25-sweep sampling units were taken each week from each field,
using a stratified random design. Each field was partitioned into 10 strata, with
each stratum containing an equal number of rows and row length. When popula-
tions were low (less than 2 per sample average) five sampling units were taken
from each stratum. A 38-cm diameter net was passed through the foliage of a
single row (Kogan and Pitre 1980). In early season, the net was swept through
the entire canopy, but as the soybeans grew taller, the net passed only through
the upper third of the canopy. Each 25-sweep sampling unit was placed into a
plastic bag, labeled, frozen and examined at a later date. Adults and nymphs of
each stink bug species were identified and recorded. Voucher specimens were
placed in the insect collection at the Coastal Plain Experiment Station.

Beginning in 1988, and continuing annually, a 0.25 ha area in one of the sur-
vey fields (two fields in 1989) was partitioned according to randomized block
design with four replications. Two stink bug treatments were randomly
arranged within each replication in plots measuring 9.1 m wide (10 rows) X 15.2
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m long. These treatments included either cyfluthrin 2EC at 0.025 or 0.015 kg
(AIYha (Mobay Corp., Kansas City, MO 64120), methyl parathion 4E at 0.56
kg(AIYha (Helena Chemical Co., Memphis, TN 38137) or acephate 75S at 0.84
kg(AI)/ha (Valent USA Corp., Walnut Creek, CA 94596), and an untreated con-
trol. Methyl parathion and acephate are currently labelled for stink bug control
in soybeans, and cyfluthrin has been shown to be highly effective in screening
tests (McPherson and Padgett 1988). These plots were sampled using a stan-
dard 38-cm net, taking 25 sweeps per plot prior to treatment and 3, 7, and 14
days after treatment (DAT). The insecticides were applied when the stink bug
population reached nine per 25 sweeps which usually occurred in early Septem-
ber. A second insecticide application was made at the test site in 1988 because
stink bugs exceeded the treatment threshold 14 days after the first application
of cyfluthrin. Methyl parathion was applied in one field in 1990, even though
the stink bug population never exceeded four per 25 sweeps.

Insecticides were applied with a COqy-powered backpack sprayer calibrated to
deliver 202 liters per hectare at 241.5 kPa (35 psi) through TeeJet no. 8002 noz-
zles. At maturity, all plots were harvested with a small plot combine, and yield
and seed quality were determined. From the yield sample, four 100-seed samples
were randomly obtained from each plot. The seeds from these samples were visu-
ally examined and categorized as having either light, moderate, heavy or no kernel
damage due to stink bug feeding (McPherson et al. 1979b). The 100-seed weights
also were determined. These data were analyzed with a paired ¢ test (P = 0.05).

Results and Discussion

Over 51,000 stink bugs from four genera were collected and identified from the
2,000 to 2,500 sampling units (25-sweeps) taken from soybeans each season. The
seasonal incidence of the primary pest species, N. viridula, A. hilare, E. servus,
and P. guildinii, in each of the three sample areas of Georgia is presented in
Table 1. Stink bugs were most numerous in southwest Georgia in 1987, averag-
ing 3.6 per 25 sweeps for the season. In 1988, 1989, and 1991, stink bugs were
abundant in all the sampling locations, with seasonal means per sample rang-
ing from 3.3 to 10.6 per 25 sweeps. In 1990, stink bug populations were low
throughout the season at all three sites.

The annual soybean production in Georgia, along with the total revenue losses
attributed to insect pests and specific losses due to stink bug control costs and
crop damage are recorded in Table 2. Soybean production steadily increased
during the mid-1980’s and peaked at 466,000 ha in 1989, then rapidly declined
due to a drought in 1990 and a weakened economy (high production costs/low
unit price) in 1991. Revenue losses in soybeans, as reported in the annual sum-
mary of losses from insect damage and cost of control in Georgia (Douce and
McPherson 1991), varied greatly between years, ranging from $5.9 to $25.3 mil-
lion. Losses due to stink bugs were very high in 1989 ($13.5 million). Losses due
to this pest complex would have been higher in 1988 and 1990, except over
93,000 hectares in southern Georgia received an average of 2 insecticide appli-
cations for soybean looper control (Douce and McPherson 1989, 1992). These
controls, applied during late August to mid-September, aided in controlling the
stink bug populations.

$S900E 98] BIA G0-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy Woll papeojumoc]



J. Entomol. Sci. Vol. 28, No. 1 (1993)

Downloaded from https://prime-pdf-watermark.prime-prod.pubfactory.com/ at 2025-07-05 via free access

‘131090 (FS) 15BIYINOS PUE (DS) [BIIUSD YINO0S ‘(MS) 3S9MYInos ul pajonpuod Surjduweg |
(8 ) nuippng " pue ‘('s ") snass ' (Y 'Y) 2401y Y (‘4 ‘N) D[npra "N 9pnpoul sawoads 8nq juyg

a8y 80°0 09°0 ¥L0 ov'e GLLOT TIVHEIAO
€8y - - N - as
g1’ (30°0) 100 (16°0) 20T (€¥°0) 18°0 (LLT) 68°E 0181 08
Lg'e (€0°0) 300 (L¥°0) 990 (§¢°0) ¥¥'0 (182 ST°2 112 MS
1661
690 LSO (00°0) 000 (02°0) LT°0 (8T°0) €2°0 #v'0) LT°0 0€ as
8¢°0 (T0°0) T00°0 (8T°0)21°0 (62°0) ¥1°0 (S€°0)2T°0 0L91 oS
LS'T (10°0) €00°0 (0T'0) 91°0 (€0°T) 63T (62°0)21°0 0Lg MS
0661
06°'L YWy (€0°0) 100 (LT°'T)88°0 (95°0) 9%°0 (L¥'1)60°¢ 09¢€ as
€26 (@1°0) ¥0°0 (0T'T) 6470 @¥'0)19°0 (68°2) 6L°L SI91 oS
68°9 (¥€°0) LT°0 (§5°0) 0%°0 (TL'0) LSO OLD 8Ly 09% MS
6861
796 01’9 (€0°0) 100 (94°0)99°0 (TT'1) 60°T (88°2) ¥¢'¥ 98¢ qs
2901 (50°0) €00 (§¥7°0) 990 (98°'T) L9'T (§T°¢) 9¢8'8 0011 oS
768 (2e'0) €50 (92°0) ¢8°0 (102 1872 (1€'T) 99°G 0Lg MS
8861
¥8'1 Lyl F¥0) 8¢0 (8€°0) T¥°0 (T9°0) TS0 (88°0) LT°0 149 as
€60 (0T°0) €0°0 (02°0) 320 (98°0) 92°0 (08°0) ¢¥°0 00€T oS
09'¢ (LZ'0) LS0 (99°0) €0°T (S7°0) L6°0 (16°0) €0°'T ovL MS
L861
aderoAy [e10], 3q sy gy AN sordures jeare
ALreax deoms-gg Surdweg
(81840 «Sdoams gg 1od sSnq yuns ues| 18107,

*1661-L861 ‘Seaae 924} Ul umois sueaqLos
e13109x) w0y pajod[[oo saroads Snq JUs INOJ JO (UESUI 9Y) JO IOLIS PIEPUE)S pUR) SIoquINu dSeroae A[1eay *{ S[qe],



65

McPHERSON, et al.: Stink Bug Pest Complex in Soybean

Downloaded from https://prime-pdf-watermark.prime-prod.pubfactory.com/ at 2025-07-05 via free access

‘1661 pue 6861 Ul 3sad ueaqhos £]3s00 Jsowr ayy sem xo[dwod Snq yuys oy, ‘sised

8nq Juns Jo [013U0d Ul Papie 1sod SIYF Je PoOSIIP S[OIIUOD SPINIASUL ‘066T ‘86T ‘24861 Ul BL3r0en ur 9sad joesul auo Jaqunu a3 sem Jodoo| ugeqhos Y], 4
(2661 ‘T66T ‘G68ET UOSIOYJON PUE 20N0(]) BISI0AN) UL [013U0D JO $3S00 puR SSEWEp JOISUI WOLJ SISSO[ JO ATRWWNG, [BNUUR WO} PAUTBI|() 4«

LG9C ye'1 €C'T S6'G 000°'€¥3 1661
1201 50 €90 96'¢ 000683 0661
8V'€T 68°G 69°L L&'92 000997 6861
1080 8€°0 ¢vo ee’L 000°LLE 8861
1890 1%°0 Lg'0 669 000°9€€ L861
$9880] odewep 53800 (¢ uory[tu) (saxe3ooy) Ie9 %
e, doxp [013U0H $0SS0[ 098 UI uorponpoad
«($ uorIw) snq Jus 03 oNp $ISS0] 18107, ueaqhog

*‘1661-2.861 ‘erdaoan

ur s3sad 8nq yups pue sysad joasur [[e 0} oNP SISSO[ INUIAAL pue uonPNpoxd ULaqLos apimale)s renuuy ‘g IqeL



66 J. Entomol. Sci. Vol. 28, No. 1 (1993)

The percentages of each species in the stink bug complex each season during
the five year study are presented in Fig. 1. The years when stink bug popula-
tion densities were low (1987 and 1990), the overall percentage of N. viridula
was low. The years with economically damaging populations of stink bugs
(1988, 1989, and 1991) had a high percentage of N. viridula. The A. hilare and
E. servus population densities remained relatively constant between years,
reaching population peaks of around 1-2.5 per 25 sweeps in late September.
The only exception to this was when the A. hilare population in 1988 in South
central Georgia peaked at 17.5 per 25 sweeps on 5 October. However, N. viridula
peaked at 62.4 per 25 sweeps at this location on this sampling date. P guildinii
were present in high numbers only in 1987, when they comprised over 13% of
the annual stink bug complex. From 1988-1991, this species never accounted
for more than 0.8% of the complex. Most of the P. guildinii were encountered in
Southwest Georgia, although some were captured at all three sampling areas.

In Southwest Georgia in 1987, stink bug population densities were very low
until mid-August when pods began filling with seeds. They began to steadily
increase in late August, reaching the seasonal peak on 14 September of 7.1 per 25
sweeps (Fig. 2). Although N. viridula was the most abundant species at this loca-
tion, each week throughout the season it accounted for less than half of the total
pest species captured. The population trend for P. guildinii was similar to N.
viridula, except population densities were higher in the early season and the pop-
ulation peaked at 1.6 per 25 sweeps. Stink bug populations were much higher in
1988, due primarily to the rapid increase of N. viridula from mid-September to
mid-October (Fig. 3). The seasonal peak in 1988 in the SC Georgia field was
attained on 5 October at 82.3 per 25 sweeps, and N. viridula accounted for 62.4 of
these. A. hilare also were abundant in 1988 and peaked at 17.5 per 25 sweeps on
5 October. Population trends in 1989 were similar to 1988, except peak popula-
tions were much lower and more E. servus and fewer A. hilare were captured
(Fig. 4). In 1990, a year with very low stink bug population densities, the overall
stink bug population peaked only at 1.6 per 25 sweeps on 18 September (Fig. 5).
A. hilare was the most commonly encountered species on seven of the 13 sam-
pling dates in which some stink bugs were captured (no stink bugs captured on
three dates). Stink bug populations in 1991 peaked on 27 September at 17.2 per
25 sweeps (Fig. 6); N. viridula was the primary species of this economically dam-
aging population.

Yields and percent kernels with no stink bug damage were significantly
increased at the five test sites where insecticide applications were made to control
stink bug populations above nine per 25 sweeps (one per 0.3 row-m), the estab-
lished treatment threshold (Adams 1990) (Table 3). Four of these tests also had sig-
nificantly fewer moderate or heavy (or both) damaged seeds when insecticides were
applied. The 100-seed weights also were significantly higher in the treated plots in
two of the tests. In the 1990 test, where stink bug numbers reached only about one-
third the treatment threshold, there were no differences in yield, quality, or 100-
seed weights.

Several other pentatomid species were encountered in Georgia soybeans during
this five year study. Their numbers were very low, so they were not included in the
tabular data and population curves. These species included, Euschistus ictericus
(L.), E. obscurus (Palisot de Beauvois), E. quadrator Rolston, E. tristigmus (Say),
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viridula and P. guildinii, in southwest Georgia, 1987. Error bars repre-

sent standard error.
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Fig. 3. Seasonal abundance of the soybean stink bug pest complex, and N. viridula
and A. hilare, in south central Georgia, 1988. Error bars represent stan-
dard error.
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Fig. 4. Seasonal abundance of the soybean stink bug pest complex and N.
viridula in south central Georgia, 1989. Error bars represent standard
error.
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viridula in south central Georgia, 1991. Error bars represent standard
error.
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Oebalus pugnax torridus (Sailer), Perillus bioculatus Clanda, Proxys punctulatus
(Palisot de Beauvois), and Thyanta spp. Three predatory species of pentatomids
also were collected: Alcaeorrhynchus grandis (Dallas), Podisus maculiventris
(Say), and Stiretrus anchorago (F.).

In conclusion, numerous pentatomid species were observed in Georgia soybean,
but three of these species, N. viridula, A. hilare, and E. servus, made up the vast per-
centage (over 98% every year except 1987) of the complex. P. guildinii also was
abundant in 1987 but present at low densities for the next four growing seasons.
Thus, this species does not appear to be the economic threat that was suspected after
the 1987 season. In the years when economically damaging populations of stink bugs
occurred (1988, 1989, 1991), the high stink bug populations were due to the high
numbers of N. viridula. In the years with low seasonal stink bug densities (1987 and
1990), all three of the major species comprised a near equal percentage of the com-
plex, or N. viridula was the least abundant. When the stink bug complex did exceed
the treatment threshold level of nine per 25 sweeps, significant reductions were
observed in soybean yield and quality if insecticidal controls were not applied.
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