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Feeding preference of Nezaraviridula (Hemiptera: Pentatomidae) and attractiveness

of soybean genotypes

Efrain de Santana Souza'*, Edson Luiz Lopes Baldin', José Paulo Goncalves Franco da Silva!,

and André Luiz Lourenc¢ao’

Nezara viridula (L.) (Hemiptera: Pentatomidae) is a cosmopolitan insect that causes economic damages to several cultures,
in particular soybeans (Glycine max [L.] Merr.) Among the techniques that involve Integrated Pest Management, the
resistance of plants is pointed as a tool of great value and can contribute to the reduction of populations of insects. The
feeding preferences of adults of southern green stink bug (N. viridula), and the attractiveness of soybean genotypes were
evaluated under laboratory conditions to detect the most resistant material against attack from this insect. A choice test,
using mature grains and green pods of the genotypes was carried out, in which the number of individuals attracted in
different periods was counted. Feeding preference was evaluated in the choice tests using green pods and the number of
pricks and the average time spent feeding by pricks were evaluated. In addition, texture and trichome density in the green
pods were evaluated. The mature grains of “TMG 117RR’ and ‘“TMG 121RR’ were less attractive to the adults of N. viridula.
Regarding the green pods, ‘IAC 17° and PI 227687 were less attractive; ‘IAC 17’ and ‘IAC PL1’ were less consumed,
indicating the feeding non-preference as a resistance mechanism. ‘IAC 17°, “TMG-117RR’ and PI 227687 presented high
levels of trichome density, and in ‘IAC 17’ this morphological characteristic was considered to be the main resistance factor
against N. viridula. These results may be useful for breeding programs that focus on the resistance of soybeans to insects.
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INTRODUCTION

Currently, soybeans (Glycine max [L.] Merr.) stand out
as both a healthy food source and a renewable energy
source, known as biodiesel. According to forecasts by the
United States Department of Agriculture, in 2014/2015,
Brazil will produce 71 million tons of soybeans from the
cultivation of 25 million hectares (USDA, 2009).
Southern green stink bug (Nezara viridula [L.]),
redbanded stink bug (Piezodorus guildinii [West.]), and
neotropical brown stink bug (Euschistus heros [Fabr.])
(Hemiptera: Pentatomidae) are stink bugs considered
as important pests of soybeans, causing serious damage
to crops (Chocorosqui and Panizzi, 2004; Temple et al.,
2013). During feeding, the bugs, both at a young age and
as adults, constantly suck the grains inside the green pods,
causing punctures, mottles and a reduction in the number
and quality of seeds, an increase in the protein content, a
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reduction of the oil and a reduction in seed germination,
in addition to changes in the physiology of the plant,
causing a disorder known as “crazy soybean” (Panizzi
and Slansky, 1985).

Nezara viridula has been reported throughout all of
South America, especially in Brazil (Panizzi and Slanski,
1985; Knight and Gurr, 2007). This hemipterous bug starts
its attack on crops either after the vegetative phase or
during flowering, increasing its incidence when the green
pods sprout and the grains expand, the phase in which
the greatest losses take place in crops (Gore et al., 2006;
Olson et al., 2011). The occurrence of N. viridula has
been reported more frequently than other Pentatomidae of
soybeans in tropical and subtropical regions, being found
throughout all of America (Panizzi and Slansky, 1985), as
well as in Africa and Europe (éokl and Millar, 2009). In
Brazil, this insect has been reported in the states of Goids,
Sdo Paulo, Rio Grande do Sul, Paran4, and other states
where soybean is produced (Panizzi and Slansky, 1985).

Insecticides are generally used as a control method of V.
viridula. Even though they are often recommended, these
products generally cause environmental disequilibrium
and intoxication to mankind when used in excess or
incorrectly (Byrne et al., 2003). In addition, some authors
(Hart and Pimentel, 2002; Sosa-Gomez and Silva 2010)
have reported that successive applications of the same
chemical product help the insect to quickly develop
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resistance to its action due to great selection pressure.

The use of resistant genotypes against pests may be a
reductive alternative or even substitutive to insecticides
in crops, and it may also present other advantages such as
easy access, compatibility with microbial control, the non-
requirement of previous knowledge, a cost reduction in
cultivation and a decrease in the pest population to levels
that do not cause economic damage and do not interfere
with the ecosystem, making the crop more profitable for
the producer (Smith, 2005).

Considering the damages and significant losses
both in productivity and quality in the cultivation of
soybeans, and also the need for the development of more
effective and less aggressive control methods both to the
environment and to humankind, this research evaluated
the response of different genotypes of soybeans to attack
by N. viridula. Assays of attractiveness and feeding
preferences under laboratory conditions were performed.
When the occurrence of resistance was detected, some
morphological aspects were also sought by evaluating the
texture and density of the trichomes in the green pods.

MATERIALS AND METHODS

Soybean genotypes evaluated

Ten soybean genotypes were evaluated (Table 1), of
which ‘TAC 17°, ‘IAC 19°, ‘IAC 24’ and PI 227687 were
selected for research purposes since they were previously
shown to be less frequently attacked by Pentatomidae in
other studies (Lourencdo et al., 1999; 2000; Miranda et al.,
2003; Piubelli et al., 2003). The ‘IAC PL1’ is a susceptible
genotype, according to previous studies (Lourengdo et
al., 1997). The ‘TMG 103RR’, “TMG 117RR’, ‘TMG
121RR’ and ‘BRS 242RR’ are transgenic currently being
launched. ‘Conquista’ is a standard genotype that is highly
cultivated in Brazil and resistant to various diseases of
this crop (Embrapa, 2010).

In order to obtain grains and pods, the genotypes
were sown (4 plants per pot) in 20 L pots containing a
mixture of autoclaved soil, sand and Plantmax-HT® (DDL
Agro, Paulinia, Sdo Paulo, Brazil) substrate in a ratio of
4:1:1, respectively. The plants were kept in greenhouses,
lined with aphid-proof netting to protect against attack
from other pests, once they did not receive any type of

pulverization with insecticides. They also received mulch,
as normally recommended for this crop (Raij et al., 1997),
and they were irrigated periodically according to the need.

Stock rearing of N. viridula

To begin rearing N. viridula in the laboratory (RH = 70
+ 10%; T =25 £+ 2 °C and photoperiod 12:12 h), masses
of eggs were supplied by Dr Daniel R. Sosa-Gomez,
from EMBRAPA-Centro Nacional de Pesquisa de Soja
(CNPSo), Londrina, Parand, Brazil. These eggs were
placed in Petri dishes inside wooden cages (30 x 30 x 45
cm) open at the front (for insect manipulation) and lined
with aphid-proof netting, according to the methodology
described by Corréa-Ferreira (1985). Simultaneously,
adult green stink bugs were also collected in soybean areas
(different from the genotypes studied). The collections
were always carried out in the morning, when the
temperature was mild since the insects are more exposed
in this situation. The adults were reared in glass cages
(50 x 50 x 70 cm) with the upper part covered by voile
cloth. Eggs were collected daily and kept in wooden cages
made for the nymphs, in order to avoid the eggs being
consumed by the insects themselves, which, according
to Panizzi (1991), frequently occurs in the rearing of N.
viridula. Both green and ripe fruits of privet (Ligustrum
sp.) and peanut, which were periodically replaced, were
used to feed the green stink bugs.

Food attractiveness and feeding preference

The assays of attractiveness and choice preference
were carried out simultaneously in the laboratory under
controlled conditions (RH =70 = 10%; T =25 £ 2 °C
and photoperiod 12:12 h). Green pods were collected in
their phenological stage, starting from V5, in accordance
with the scale proposed by Fehr and Caviness (1977). In
both assays, 20 adult insects were used per repetition (48
h lifespan) with a 24 h fast before infestation.

For the attractiveness test with mature grains, 20 g
grains of each genotype was used, which were placed
equidistantly in small bags made with voile cloth (spaced
out in + 20 cm) laterally (5 cm height) of identical cages
to the ones used for the rearing of adults. Wooden stems
(25 cm length) were placed inside, all coming out from
the same central beam (which the insects were released

Table 1. Soybean genotypes evaluated for resistance to Nezara viridula with their genealogies and origins.

Genotype Genealogy Origin

‘IAC 17 D72-9601-1 x IAC-8 IAC-Campinas, SP
‘TAC 19 D72-9601-1 x IAC-8 IAC-Campinas, SP
‘TAC 24° TAC80-1177 x IAC83-288 IAC-Campinas, SP
‘JACPLI” Mutation of Japanese material for a later cycle TAC-Campinas, SP

PI 227687 Okinawa, Japan IAC-Campinas, SP
‘Conquista’ L076-4484% x Numbaira FMT-Rondonépolis, MT
‘TMG 103RR’ TMGLM-3295 x TMGLM-3324 FMT-Rondonépolis, MT
‘TMG 117RR’ (FT Corvina x M soybeans 8888RR) x MG/BR 46 FMT-Rondonépolis, MT
‘TMG 121RR’ (FMT Cachara x M soybeans 8080RR) x FMT Tucunaré FMT-Rondonépolis, MT
‘BRS 242RR’ Embrapa 58*5° x (E96-246 x Embrapa 59) Embrapa, Londrina, PR

TAC: Instituto Agronémico de Campinas; SP: Sdo Paulo; FMT: Fundacdo MT; MT: Mato Grosso; PR: Paran4.
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onto) and connected to each bag of grains. The cages were
covered with voile cloth in order to prevent the insects
from escaping. The wooden stems served as “bridges” to
the grains, offering a free choice of all genotypes.

Regarding the attraction of green pods, round aluminum
arenas (60 cm diameter x 10 cm height) covered with a
glass plate and lined with damp filter paper at the bottom
were used. Three green pods of each genotype were
placed in each arena, which were set up in a randomized
block design equal distances (approximately 15 cm apart),
where the bugs were later released into the centre.

The attractiveness was observed in both assays. The
number of insects present at each genotype was registered
15, 30, 45, 60, 120, and 180 min after their release.

At the same time as the evaluation of attractiveness
of green pods, the consumption of the insects was
observed for 180 min, where the number of pricks by
insect per genotype and the time the insects spent feeding
from the material were evaluated. At the end of these
observations, the time of feeding/pricking of each insect
was determined. The number of stings on the green pods
was counted with the naked eye, as described by Rossetto
et al. (1981). The length of time of pricks, however, was
determined with the aid of digital chronometers, which
were activated at the beginning of the feeding of each
insect and deactivated when the bug removed the stylus
from the green pod. Four evaluators were working, each
one was in charge of the observation of the feeding of five
insects in each repetition.

At the end of the evaluations the attractiveness index
(AI) of each genotype was determined, referring to
‘Conquista’ as the standard. This index was obtained from
the equation proposed by Lin et al. (1990):

Al =2G/G + S
where G is the number of insects at the evaluated
genotype and S is the number of insects at the standard
genotype. ‘Conquista’ was used as the standard because
it is widely cultivated throughout Brazil, and also because
its susceptibility has been observed under field conditions
(Belorte et al., 2003).

Determining trichome density in the green pods

The number of trichomes found in 0.25 cm? was counted
(Paron and Lara, 2005) in order to correlate the density of
trichomes in the green pods with the feeding preference
of N. viridula. For this, a stereomicroscope and graph
paper (0.25 cm?) were used, the middle of the pods (on
the second grain) was standardized and then the total
number of trichomes (hooked and acicular) found in the
delimited area in 10 pods per genotype was recorded.
Each observation represented one repetition, set up in a
randomized complete block design.

Determining the texture of the green pods
In order to correlate the texture of the pods of each
genotype to the consumption of pods by adults of N.

viridula, a texturometer (Stevens — Lfra Texture Analyzer,
Brookfield, Middleboro, Massachusetts, USA) was
used, calibrated for a 10 mm penetration and a 2.0 mm
s speed, using a probe tip TA 9/1000. The results of
the measurements are shown in gram-force per square
centimeter (gf cm™?) and represent the maximum strength
required for a part of the probe tip to penetrate the pulp of
the pod, simulating a real situation in which the insect is
found inserting its stylus into the pod.

This assay was standardized so that the green pod plants
to be evaluated were in phenological phase V5, where
the penetration resistance in the second grains of the pod
would be tested. Ten green pods of each genotype were
evaluated, where each one represented one repetition, in a
randomized design.

Data analysis

In multi-choice tests, data for the number of adults of N.
viridula, the number of pricks, feeding time per prick, the
number of trichomes and the texture of the green pods
were analyzed by a one-way ANOVA; the original data
(x) were transformed (x + 0.5)"? for analysis. Tukey’s
HSD test was used for mean comparisons (Winer et al.,
1991). The statistical analyses were performed using the
PROC GLM procedure of SAS (SAS Institute, 2001). The
means were separated by using the LSD test at a 5% level
of significance.

RESULTS AND DISCUSSION

Attractiveness of mature grains

Fifteen minutes after releasing the insects (Table 2), it was
observed that the mature grains of ‘IAC 24’ were more
attractive to N. viridula than PI 227687, ‘TMG 103RR’,
“TMG 117RR’ and ‘TMG 121RR’, which were found to
be less attractive. At 30, 60, and 180 min after release, a
preference of N. viridula to any of the genotypes being
analyzed was not found. At 45 min after release, “TMG
117RR’ was the least attractive compared to ‘IAC PL1’,
with no insects attracted to it. After 120 min evaluation,
‘TAC 19 and ‘TMG 121RR’ was the least attractive
compared to ‘IAC 24’. In general, “TMG 117RR’, “TMG
121RR’, ‘Conquista’, ‘“TMG 103RR’ and PI 227687 stood
out as being the least attractive. Conversely, it was found
that the grains in ‘IAC 24’ and ‘IAC PL1’ were the most
attractive to N. viridula adults.

The AI of the grains (Figure 1) showed that, ‘TMG
117RR’ and ‘TMG 121RR’ were considered repellent
when compared to the commercial standard ‘Conquista’.
PI 227687, ‘TAC 17°, ‘IAC 19°, ‘BRS 242RR’, ‘TAC
PL1’ and ‘IAC 24’ were attractive. ‘TMG 103RR’ was
classified as neutral, since its index did not differ from the
one presented by the standard.

According to the mean number of adults at the mature
grains, ‘TMG 117RR’, ‘TMG 121RR’, ‘Conquista’,
‘TMG 103RR’, and PI 227687 stood out as being the least
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Table 2. Mean (+ SE) number of Nezara viridula adults attracted to mature grains of different soybean genotypes at 15, 30,45, 60, 120, and 180 min after

the release.

Number of adults
Genotype 15 min 30 min 45 min 60 min 120 min 180 min Mean
‘TMG 117RR’ 0.1 +£0.10b 02+0.13 0.0 +0.0b 02+0.13 0.1 +£0.10ab 0.1+0.10 0.11 £0.02¢
‘TMG 121RR’ 0.1 £0.10b 0.1+0.10 0.2 +0.13ab 02+0.13 0.3+0.15b 04+0.22 0.21 £0.02de
‘Conquista’ 0.3+0.21ab 02+0.13 0.4 +0.16ab 03+0.15 0.4 +0.16ab 04+0.16 0.33+0.0lcde
‘TMG 103RR’ 0.1 £0.10b 03x0.15 0.5+0.17ab 0.7+0.15 0.5 +0.22ab 05+0.22 0.43 +0.02cde
PI 227687 0.1 +£0.10b 04+0.16 0.3 +0.15ab 09+0.31 0.7 +0.26ab 0.5+0.16 0.48 +0.03cde
‘IAC 17 0.3 £0.15ab 04x022 0.5 +0.22ab 0.7+0.26 0.7 +£0.30ab 0.7+0.33 0.55+0.03cd
‘TAC 19 0.4 +0.16ab 0.7+0.15 0.9 +0.35ab 0.6 +0.27 0.3 +0.15b 0.6+0.31 0.58 +0.04cd
‘BRS 242RR’ 0.2 +0.13ab 0.8+0.25 0.6 +£0.22ab 0.7+0.33 0.8 +0.36ab 09048 0.66 + 0.05bc
‘TACPLI’ 0.1 £0.42ab 1.1+£035 1.1+£031a 1.0+0.30 0.7 +0.30ab 09+0.38 0.96 + 0.02ab
‘TAC 24’ 1.1+0.38a 1.1+£043 1.0 £ 0.45ab 13+£045 1.8+0.53a 14+0.58 128 £0.03a
CV, % 33.03 34.52 3491 36.21 35.94 41.79 8.15

Means followed by the same lower case letter in each column did not differ according to the Tukey test (P < 0.05). The original data were transformed to (x + 0.5)'?

for analysis. CV: coefficient of variation.
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Figure 1. Index of mean attractiveness of Nezara viridula to the grains
of the different soybean genotypes and classification of the materials;
attractiveness index Al: Al = (2 x G)/(G + S), where G = standard
treatment and A = attractive, N = neutral, R =repellent, S = standard.

attractive genotypes, suggesting the presence of volatile
compounds that are undesirable to the insects or even
provide a physical resistance to feeding. Conversely, ‘TAC
24> and ‘IAC PL1’ may be considered attractive to the
adults of N. viridula, which corroborated the classification
of these genotypes by the Al

Attractiveness and consumption of the green pods
Differences between the means of the soybeans genotypes
concerning attractiveness of the green pods at 15, 30, 45,
120, and 180 min after release of the insects were not
found (Table 3).

Only after 60 min ‘IAC 17’ was the least attractive,
differing from ‘IAC 19°, which was the most attractive to
adults of the bugs.

By analyzing all of the observation (Table 3), ‘TIAC 17’
and PI 227687 were found to be less attractive to adults
of N.viridula. A higher level of attraction was observed in
pods from ‘IAC 19’ and “TMG 117RR’, whereas all of the
others showed intermediate levels of attractiveness.

According to the Al of the green pods (Figure 2), ‘IAC
177, P1 227687, ‘TMG 121RR’, ‘BRS 242RR’ and ‘TAC
PL1’ were considered repellents. “TMG 103RR’ and ‘IAC
24’ were classified as neutral, and ‘IAC 19’ and ‘TMG
117RR’, attractive, with Al higher than those of the
standard ‘Conquista’.

The highest level of preference by adults of N. viridula
for pods “TMG 117RR’ (Table 3) is in contrast with the
results obtained for these genotypes in the attractiveness
tests for mature grains, where they showed little
attractiveness. Such a fact shows that the feeding stimulus

Table 3. Mean (+ SE) number of Nezara viridula adults attracted to the green pods of the different soybean genotypes at 15, 30,45, 60, 120, and 180 min

after release.

Number of adults
Genotype 15 min 30 min 45 min 60 min 120 min 180 min Mean
‘TAC 17 02+0.13 02+0.13 04+0.27 0.1 +0.10b 0.1+0.10 0.1+0.10 0.18 +0.05f
PI 227687 04+0.16 0.7+0.21 08+0.25 0.6 +£0.22ab 0.7+0.30 02+0.13 0.57 £ 0.09ef
‘IACPLY’ 09+043 0.9 +0.50 09+0.28 1.0 £ 0.42ab 02+0.13 0.0 +0.00 0.65 +0.18de
‘BRS 242RR’ 05+0.22 08+0.29 0.6+0.22 0.6 +£0.22ab 14+034 0.7+0.26 0.77 £0.13cde
‘TMG 121RR’ 1.1+£0.35 1.1+0.38 0.8+0.36 1.1+0.31ab 05+0.17 03+0.15 0.82 +0.14cde
‘IAC 24’ 1.0+0.30 1.2+042 1.5+0.37 1.3 +0.33ab 1.1+£031 05+0.22 1.10 +0.14bcd
‘TMG 103RR’ 1.1+£035 14+040 12+036 0.8 +£0.25ab 1.1+£031 1.0+0.33 1.10 £ 0.08bcd
‘Conquista’ 09+0.35 1.2+0.36 14+048 1.3 +0.33ab 12+029 1.0+0.33 1.17 +0.08bc
‘TMG 117RR’ 1.8+0.59 1.7+£0.58 20+049 1.6 +£0.50ab 13+0.58 0.8+0.33 1.53 £0.17ab
‘TAC 19° 1.8+1.07 23+101 2.1 +£0.66 2.6+0.75a 1.6+£0.65 08+0.25 1.87 £0.26a
CV, % 4472 4151 38.18 37.90 36.79 33.26 9.16

Means followed by the same lower case letter in each column did not differ according to the Tukey test (P < 0.05). The original data were transformed to (x +0.5)2

for analysis. CV: coefficient of variation.
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Figure 2. Mean index of attractiveness of Nezara viridula to the
green pods of the different soybean genotypes and classification of
materials; attractiveness index AI: AI = (2 x G)/(G + S), where G =
standard treatment and A = attractive, N = neutral, R = repellent, S
= standard.

may vary according to the structure of the plant. Corréa-
Ferreira and Panizzi (1999) reported a higher occurrence
and feeding preference of southern green stink bugs for
green pods and during the period of grain filling. The
preference of N. viridula for green pods and mature grains
of the same genotype may not be maintained, showing
that this preference may increase in certain phenological
phases of the plant, as occurred with ‘IAC 17°, P1 227687,
‘BRS 242RR’ and ‘TAC PL1".

Authors such as McMillian and Wiseman (1972),
Lordello and Lara (1980) and Moscardi et al. (1981)
reported the influence of the phenological phase of the
plants on the expression of resistance of non-preferred
types, which may explain the behavior of soybean
genotypes previously mentioned. Panizzi (1991) also
highlighted the hydric influence in different phenological
phases of soybean plants on seed sucking insects in
general, showing a higher level of preference for these
pods.

The green pods of ‘IAC 17 presented the lowest means
per number of pricks and feeding time (Table 4). The
mean number of pricks in ‘IAC PL1’ was intermediate;
however, the mean feeding time per prick was the second
lowest. ‘Conquista’, ‘TAC 19°, ‘IAC 24°, ‘BRS 242RR’,

Table 4. Mean (+ SE) number of pricks and mean (+ SE) length of
feeding per prick by adults of Nezara viridula in green pods of the
different soybean genotypes.

and ‘TMG 117RR’ presented the highest means per
number of pricks.

The low consumption by the insects of ‘IAC 17’
could have been due to the presence of few stimuli for
the start of feeding (low number of pricks) and/or the
presence of unpalatable compounds (short feeding period)
to N. viridula adults, which inhibits feeding behavior
(Lara, 1991), indicating the expression of feeding non-
preference as a mechanism of resistance. ‘IAC PL1’ could
contain feeding inhibitors, but at lower concentrations.
These inhibitors, according to Vendramim and Guzzo
(2009), are called fagodeterrents, which may reduce the
consumption but not prevent it, as was observed in the
current research.

‘Congquista’, ‘IAC 19°, ‘IAC 24°, ‘BRS 242RR’ and
‘TMG 117RR’ were found to be more stimulating at the
beginning of the feeding process. PI 227687 presented
a relatively low number of pricks in comparison to
the others, indicating the expression of feeding non-
preference. However, the time spent feeding was long,
suggesting that the insects were not stimulated to start
feeding on this genotype, but that they were stimulated by
the first prick to taste.

Density of trichomes in the green pods

The green pods of ‘IAC 17’ presented a higher density of
trichomes (hooked and acicular), not just differing from
“TMG 117RR’ and PI 227687 (Table 5). ‘TMG 103RR’,
‘Conquista’, “TMG 121RR’, and ‘BRS 242RR’ presented
the lowest density levels, whereas all of the others showed
intermediate means.

The initial idea of a negative correlation between a
high number of trichomes in the green pods and a low
feeding preference applied to ‘IAC 17°, which showed
a high level of non-preference. Conversely, ‘TMG
103RR’, ‘TMG 121RR’, ‘Conquista’ and ‘BRS 242RR’,
which stood out as being the most frequently consumed,
but which presented a lower density of trichomes,
corroborated the influence of this structure on the

Table 5. Mean density (= SE) of trichomes in 0.25 ¢cm? and mean
texture (+ SE) of the green pods of the different soybean genotypes.

Number mean Mean time Density of Texture
Genotype of prick prick Genotype trichomes (gf cm?)
TAC 17’ 0.7+0.37b 6.90 +4.37c ‘TMG 103RR’ 135.0 +3.54e 99.2+3.07b
‘IACPLI’ 2.6 £0.87ab 11.30 + 3.40bc ‘Conquista’ 166.3 +3.01d 67.2+248¢c
PI 227687 2.7+0.52ab 21.41 +6.32ab ‘TMG 121RR’ 173.4 +3.65d 1162 +9.27b
‘TMG 121RR’ 3.9 +0.90ab 2227 + 4 44ab ‘BRS 242RR’ 175.0 + 3.18cd 704 +4.25¢c
‘TMG 103RR’ 4.3 +0.92ab 28.19 + 8.55ab TAC 24’ 191.1 + 3.90bc 744 +4.85¢c
‘TAC 24° 4.7+0.92a 28.01 + 6.65ab ‘IACPLY’ 192.4 +3.65b 59.6 +2.26¢
‘Conquista’ 57+097a 2291 +4.01ab TAC 19 192.5+397b 69.7 +1.99¢
‘BRS 242RR’ 59+1.73a 18.30 = 4.16ab PI1227687 199.9 + 4.56ab 216.6 +7.92a
‘TMG 117RR’ 6.5+ 134a 21.48 +5.05ab ‘TMG 117RR’ 206.8 + 3.48ab 749 £3.23c
TAC 19 7.1x241a 33.39 +4.56a TAC 17 2122 +394a 75.7+324c
CV, % 38.73 37.16 CV, % 3.19 16.62

Means followed by the same lower case letter in each column did not differ
according to the Tukey test (P < 0.05). The original data were transformed to (x +
0.5)'” for analysis. CV: coefficient of variation.

Means followed by the same lower case letter in each column did not differ
according to the Tukey test (P < 0.05). The original data were transformed to (x +
0.5)"” for analysis. CV: coefficient of variation.
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expression of resistance of soybean genotypes to the bugs.
This relationship between the number of trichomes and
the level of consumption of green pods did not apply to
‘TMG 117RR’ or ‘IAC 19°, suggesting a suppression of
the action of this physical barrier by a greater stimulus, for
instance, a volatile stimulus.

When observing the behavior of various soybean
genotypes against attack by N. viridula, Panizzi et al.
(1981) reported a low percentage of damaged seeds in
PI 227687. It is possible to infer that its resistance is
connected to the morphology of the green pods, which
inhibited pricking, when taking into account the high
density of trichomes, as observed for this genotype in this
research, and the low number of pricks. Louren¢do et al.
(1997) reported an influence of the density of trichomes in
green pods on field infestation, especially at young stages
of this pentatomid, since, due to its small size, they are
more influenced by trichomes and other physical barriers
of the plant.

In the present study, since the preference tests for
the green pods were only carried out for adults, it is
possible that the trichomes may have greater influence on
the feeding of younger stages. The index of correlation
(Figure 3) between the number of insects attracted 60
min after their release and the density of trichomes was
negative and significant for ‘TAC 17°, indicating that
trichomes are the main resistance factor of this genotype
to this insect.

Texture of the green pods
The textural analysis of the pods (Table 5) showed that
PI 227687 has greater resistance to penetration than all of
the other genotypes. ‘TMG 121RR’ and ‘TMG 103RR’
remained in an intermediate position; whereas all of the
other genotypes presented lower means.

As the texture of pods decreased, the insects performed
a greater number of pricks in ‘Conquista’, ‘TAC 19°, ‘IAC
24’ “TMG 117RR’, and ‘BRS 242RR’, indicating a lower
preference of the insects to feed from plants with a more
rigid epidermis. According to Vendramim and Guzzo
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02

0.15

Number of adults

0.1+
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207 208 209 210 211 212 213 214 215 216

Density of trichomes

Figure 3. Correlation between attractiveness of adult Nezara viridula
to green pods and trichome density of green pods of genotype ‘TAC
17°.

(2009), the difference in texture is directly related to
deposits of silica and lignin, which work as a resistance
factor to insects in many cultivated plants. As for ‘IAC
17°, the opposite behavior was observed, showing that the
trichomes have a greater influence on host selection than
texture itself. This may explain the fact that this material
presented a low texture and also a low number of pricks.

In a general way, it was observed that the mature
grains of “TMG 117RR’ and ‘TMG 121RR’ showed a low
attractiveness to N. viridula adults. As for the green pods,
‘IAC 17° and P1 227687 showed a non-feeding preference.
In ‘TAC 17°, the non-feeding preference was related to the
high density of trichomes that were present in the green
pods.

CONCLUSIONS

Considering the parameters evaluated, ‘IAC 17 and PI
227687 expressed resistance for non-preference against N.
viridula, being ‘IAC 17’ less consumed. The green pods
of ‘IAC 177, ‘TMG 117RR’, and PI 227687 showed high
density of trichomes and this morphological characteristic
seems to be the main factor of resistant against adults of
the southern green stink bug in ‘IAC 17, indicating non-
preference for feeding. Due to the great importance of N.
viridula for the soybean crop worldwide, these results
may be useful for soybean breeding programs aiming to
develop genotypes that are resistant to this stink bug. In
addition, ‘IAC-17’ is a genotype already commercially
available and can be recommended in places where
there is a history of incidence of N. viridula, aiming the
population management of these species.
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