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Abstract

The Neotropical brown stink bug Euschistus heros (Fabr.) (Hemiptera: Pentatomidae) is one of the major soybean 
pests in South America. This species is responsible for high levels of infestation, causes critical damage to seeds, 
it is associated with leaf retention on plants, and it is extremely difficult to manage. Host plant resistance is a 
notable technique to assist in reducing the stink bug population in soybean crops. The antibiosis resistance of 
soybean genotypes to E. heros was evaluated in laboratory. Genotypes L1-1-01, ‘IAC 100’, ‘IAC 23’, and ‘Coodetec 
208’ increased the length of nymphal developmental time. PI 274453 and PI 227687 reduced egg viability and also 
adult body weight. PI 274454, ‘IAC 19’, PI 227687, and PI 229358 led to low nymphal viability. These results suggest 
that these genotypes may be useful in soybean breeding programs that focus on the development of genotypes 
resistant to E. heros.

Key words:  neotropical brown stink bug, host plant resistance, antibiosis, Glycine max

Among the soybean stink bug complex, the Neotropical brown stink 
bug Euschistus heros (Fabr.) (Hemiptera: Pentatomidae) is one of the 
most important pests. It has received considerable attention due to 
severe damage and yield losses caused (Corrêa-Ferreira and Azevedo 
2002), and its high abundance compared to other stink bug spe-
cies (Kuss 2012). In the past several years, E. heros has expanded 
throughout Brazil (Smaniotto and Panizzi 2015) and reaching some 
areas in Argentina (Saluso et al. 2011). The increased occurrence of 
E. heros is related to its great adaptation to regions with high tem-
peratures and high diversity of host plants (Smaniotto and Panizzi 
2015). Also, annual crops used in succession in the Brazilian agricul-
tural systems, and its capacity for hibernation has played a signifi-
cant role in the spread of this insect (Panizzi 2007) 

Euschistus heros can cause irreversible injury to soybean plants 
by sucking out nutrients of seeds, thereby decreasing their qual-
ity and quantity (Depieri and Panizzi 2011, Silva et al. 2012). The 
pest is also related to pathogen infection of pods, e.g., the fungus 
Nematospora coryli (Peglion), a causative organism of yeast-spot 
disease (Panizzi 1997). In general, attacked seeds decrease in size, 
appear corrugated, and dark in color; show decreased oil levels; and 

show increases in protein content (Degrande et al. 2007). In addi-
tion, injuries provoked by the stink bug are related to the physi-
ological disturbance of soybean maturation, a phenomenon known 
in Brazil as ‘crazy soybean’ (Sosa-Gómez and Moscardi 1995).

The management of stink bug populations on soybean is mainly 
based on preventive chemical applications (Bueno et al. 2013) with-
out proper pest monitoring. Excessive use of chemical products 
promotes the selection of stink bugs resistant to active ingredients, 
decreases populations of natural enemies, negatively impacts natural 
environments, and poses a risk to human health (Sosa-Gómez and 
Silva 2010, Bueno et al. 2011, Belo et al. 2012). It is, therefore, cru-
cial to explore effective and less aggressive alternative management 
methods based on integrated pest management programmes.

Increasing host plant resistance is a valuable management 
method (Smith and Clement 2012) with the following advantages: 
nonresidual accumulation in food, no environmental pollution, 
action at all pest infestation levels, no interference with other agri-
cultural practices, easy accessibility by farmers, and a reduction in 
pest populations to levels that do not cause economic damage (Lara, 
1991, Smith 2005).
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Due to the potential injuries provoked by E. heros, its distribu-
tion and predominance over other species of stink bugs, and reported 
resistance of soybean genotypes against the stink bug complex 
(Souza et al. 2012, 2015; Silva et al. 2013, 2014), studies evaluating 
the resistance of soybean genotypes against E. heros are crucial. In 
this work, we assessed several biological parameters of E. heros on 
17 soybean genotypes of different maturity groups, with the aim of 
identifying potential antibiosis.

Materials and Methods

To evaluate the biological performance of E. heros in different geno-
types under laboratory conditions (temperature [T] = 26 ± 2°C, rela-
tive humidity [RH] = 65 ± 10%, photoperiod = 14 h), we adopted 
the methodology proposed by Silva et al. (2007). Assessing the dura-
tion of each nymphal instar in different photoperiods, Mourão and 
Panizzi (2000)concluded that E. heros nymphs in the second, third, 
and fourth instars fed with immature pods from the susceptible geno-
type ‘Paraná’ (Rossetto et al. 1986) took 6.0, 5.3, and 5.9 d to com-
plete each instar, respectively, under a photoperiod of 10 h. When fed 
under 14 h of light, nymphs took 4.6, 4.8, and 5.4 d in each instar, 
respectively, indicating that nymphal development is related to the 
photoperiod used. For this reason, we used a daily photoperiod of 
14 h, at which each instar is influenced by the soybean genotype only.

The duration of the nymphal stadia (N2, N3, N4, and N5), devel-
opmental time (egg – adult), adult body weight (24 h), adults longev-
ity, and mortality (%) in each instar, and nymphal and egg viability 
were assessed. The genotypes and their genealogy used are described 
in Table 1.

Euschistus heros Rearing
Stock rearing of E. heros was performed in the laboratory using egg 
masses obtained from the Laboratório de Biologia de Insetos, Escola 

Superior de Agricultura ‘Luiz de Queiroz’, Piracicaba, SP. Eggs were 
conditioned in Petri dishes (6 cm Ø) containing filter paper at the 
bottom and a small portion of cotton soaked in distilled water 
(Costa et al. 1998). After hatching, nymphs were maintained in Petri 
dishes until they reached the second instar and then were released 
into plastic containers (40 × 22 × 14 cm) lined with filter paper. Bean 
pods, Phaseolus vulgaris (L.) (Fabales: Fabaceae) and peanut seeds, 
Arachis hypogaea (L.) (Fabales: Fabaceae)  were used as food sources 
along with a cotton portion soaked with distilled water in a plastic 
container (50 ml). A layer of solid Vaseline was applied at the upper 
edge to prevent the insects to escape, using a lid adapted with voile 
tissue for aeration. Pieces of raw cotton were placed in the plastic 
containers to serve as surfaces for clutches; they were collected daily 
to avoid the consumption of eggs by the stink bugs (Panizzi 1991). 
Every 3 d, foods were replaced, and the food and water containers 
were cleaned to avoid microbial contamination.

Periodically, adults of E.  heros were collected from a soybean 
field with a beat cloth (1.0 × 0.5 m) and placed into the contain-
ers to improve the colony vigor by avoiding degeneration through 
endogamy. During field collections, we opted for crop areas with 
different genotypes from those used in this study, thereby avoiding 
pre-imaginal conditioning (Smith 2005).

Antibiosis Bioassays
For the antibiosis bioassay, egg masses (24 h) were collected from the 
stock rearing and placed in Petri dishes (9 cm) lined with filter paper. 
After hatching, as nymphs reached the second instar, they were 
placed in pairs in Petri dishes lined with filter paper, with a portion 
of cotton soaked in distilled water, and a pod of one of the assessed 
genotypes. The pods were collected from soybean plants cultivated 
in a greenhouse, and the pod-filling was standardized in stage R5.4/
R6 (Fehr and Caviness 1977). Each Petri dish represented a repli-
cate, totaling 25 replicates per genotype, with two stink bugs per 

Table 1. Soybean genotypes used, grouped according to phenology, genealogy, and resistance history

Maturity Genotype Genealogy Resistance history

Early ‘IAC 17’ D72-9601-1 × ‘IAC 8’ Antixenosis to B. tabaci biotype B (Silva et al. 2012b, Valle and Lourenção 2002)
‘IAC 23’ BR-6 x IAC 83-23 Resistant to insects (Miranda et al. 2003)
PI 171451 Japan Resistant to stink bugs (Rossetto et al. 1986, Silva et al. 2013)
PI 229358 Tokyo, Japan Resistant to stink bugs (Rossetto et al. 1986, Silva et al. 2013)
D 75-10169 ‘Govan’ × (F4 ‘Bragg’ × PI 

229358)
Multiple insect resistance in its genealogy (Silva et al. 2013b); resistant to 

B. tabaci biotype B (Valle and Lourenção 2002)
‘Coodetec 208’ OC-4 × Williams 20 Commercial susceptible (Silva et al. 2013)

Semi-early ‘IAC 18’ D72-9601 × ‘IAC 8’ Tolerant to complex stinkbug (Lourenção et al. 2000)
‘IAC 24’ IAC80-1177 × IAC 83–288 Antixenosis to B. tabaci biotype B (Silva et al. 2012b, Valle and Lourenção 2002)
‘IAC 100’ ‘IAC-12’ × IAC 78–2318 Antibiosis to P. guildinii (Silva et al. 2013b)
IAC 74–2832 ‘Hill’ × PI 274454 Antibiosis to P. guildinii (Silva et al. 2013b)
IAC 78–2318 D72-96-1 × IAC 73–227 Resistant to stinkbugs and Crocidosema aporema (Rossetto et al. 1986; 

Lourenção et al. 1987, 1989; Silva et al. 2013)
PI 227687 Okinawa, Japan Resistant to stinkbugs and Chrysomelidae defoliators (Rossetto et al. 1986, 

Lourenção et al. 1989, Silva et al. 2013)
Late ‘IAC 19’ D72-9601-1 × ‘IAC 8’ Antixenosis to B. tabaci biotype B (Valle and Lourenção 2002), antibiosis to 

P. guildinii (Silva et al. 2013)
PI 274453 Okinawa, Japan Resistant to stinkbugs (Rossetto et al. 1986, Lourenção et al. 1989, Silva et al. 

2013)
PI 274454 Okinawa, Japan Resistant to stinkbugs and Omiodes indicata (Rossetto et al. 1986, Lourenção 

et al. 1989, Silva et al. 2013)
L 1-1-01 BR-6 x× ‘IAC 100’ Antibiosis to P. guildinii (Silva et al. 2013)

‘Conquista’ Lo76-44842 × Numbaíra Commercial susceptible (Silva et al. 2013)

Sources: Lourenção and Miranda 1987; Valle and Lourenção 2002; McPherson and Buss 2007; McPherson et al. 2007; Silva et al. 2012, 2013, 2014; Souza et 
al. 2014.
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Petri dish, in a completely randomized design. Second-instar nymphs 
were utilized because of high-mortality/gregariousness behavior of 
first-instars and because they do not feed (Panizzi and Silva 2009).

Every 2 d, the pods were changed, and the cotton portion was 
wetted with distilled water or changed as necessary. The filter paper 
was changed every 5 d to avoid fungal growth. Dead insects and exu-
viae were removed with a metal clip during the evaluations. Insects 
were inspected daily to assess development.

When the stink bugs reached the adult stage, 10 insects from each 
genotype were carefully individually deposited into a Petri dish and 
weighed on an analytical scale (Marte AY220, accuracy 0.0001 g). 
Subsequently, adults were maintained in Petri dishes, fed with pods 
to allow evaluate longevity on each genotype.

To assess egg viability, 120 eggs (24  h) were placed in plastic 
arenas (22 cm Ø and 20-cm height) lined with filter paper, covered 
with voile tissue, and the bottom surface lined with a disc of filter 
paper with a cotton portion soaked with distilled water and 10 soy-
bean pods (R5) of the respective genotype. Every 2 d, the arenas 
were cleaned, and the pods changed, removing exuviae and dead 
insects. When the stink bugs reached adulthood, pieces of raw cotton 
were placed in the arenas to serve as the oviposition surface (Silva 
and Panizzi 2007). All eggs were collected, recorded, and placed in 
Petri dishes (3 cm Ø) for hatching and evaluation of egg viability. To 
measure this parameter, eight Petri dishes (containing egg masses) 
were selected per genotype, corresponding to eight replicates.

Statistical Analyses
Data were subjected to an analysis of variance, with normality 
assessed using the Shapiro–Wilk test and homoscedasticity through 
Levene’s test. An LSD test (P ≤ 0.05) was used to compare the mean 
values of biological parameters using the statistical software PROC 
MIXED-SAS 9.2 (SAS Software 2001).

Results

The average incubation period of the eggs was 6.4 d, with 3.1 d for 
the first nymphal stage. The genotypes ‘IAC 100’ (6.5 d) and L 1-1-
01 (6.2) prolonged the duration of the second stadium (Table 2). In 
contrast, ‘IAC 18’ (3.1) and PI 274453 (3.3) showed the lowest aver-
age duration of this stadium. Regarding third-instars, the genotypes 
‘IAC 19’ (9.8), ‘Coodetec 208’ (9.0), ‘Conquista’ (8.9), and L 1-1-
01 (8.5) prevented development, whereas PI 274454 (3.5), ‘IAC 17’ 
(4.2), ‘IAC 18’ (4.3), PI 274453 (4.4), and ‘IAC 24’ (4.7) were more 
suitable for the nymphs. In the fourth stadium, PI 274453 (8.2), 
‘IAC 100’ (7.9), PI 227687 (7.8), and ‘IAC 23’ (7.7) delayed devel-
opment compared to the other genotypes. There were no differences 
among genotypes during the fifth stadium, with average time from 
6.0 to 11.5 d. For this stadium, no data on PI 274454 was available 
because all nymphs died during the fourth stadium. Total nymph 
developmental time showed high variation among the genotypes, 
from 24.1 to 34.3 d.  Insects fed with L1-1-01 (34.3 d), ‘IAC 100’ 
(34.2), ‘IAC 23’ (31.2), and ‘Coodetec 208’ (30.8) showed delayed 
nymph developmental time. In contrast, nymphs on PI 227687, 
‘IAC 18’, ‘IAC 24’, IAC 78–2318, ‘IAC 17’, D75-10169, and IAC 
74–2832 took less time (23.3 to 27.5 d) to complete development.

Nymphal viability varied from 0 to 60% (Fig. 1) and was espe-
cially low on PI 274454 (0%), ‘IAC 19’ (3.3%), PI 227687 (3.3%), 
and PI 229358 (6.7%). All genotypes caused low nymphal mortal-
ity in the second stadium, ranging from 0 to 36%. Genotypes PI 
274454, PI 274453, PI 229358, PI 227687, ‘IAC 19’, ‘IAC 23’, and 
IAC 78–2318 caused nymphal mortality above 80%, whereas ‘IAC 
17’ and ‘IAC 18’ mortality rate was only 40% (Fig. 2).

High variation in adult body weight (40.8–73.5  mg) was also 
verified among the genotypes (Table  3). Genotype PI 227687 
induced the lowest body weight (40.8 mg), followed by PI 274453 
(49.7  mg). In contrast, PI 229358, ‘Coodetec 208’, ‘IAC 100’, 

Table 2. Means (± SE) of the length of each nymphal instar and nymphal period (N1–N5) of E. heros in 17 soybean genotypes in the 
laboratory

Genotypea Daysb,c

Second instar Third instar Fourth instar Fifth instar Nymphal period  
(N1–N5)d

L 1-1-01 (L) 6.2 ± 0.67 a (n = 29) 8.5 ± 0.65 ab (n = 23) 6.2 ± 0.57 cde (n = 18) 10.6 ± 1.33 (n = 10) 34.3 ± 1.78 a (n = 10)
‘IAC 100’ (SE) 6.5 ± 0.11 a (n = 29) 7.5 ± 0.28 bc (n = 29) 7.9 ± 0.15 ab (n = 22) 9.1 ± 0.87 (n = 7) 34.2 ± 1.20 a (n = 7)
‘IAC 23’ (E) 3.3 ± 0.11 de (n = 30) 6.0 ± 0.27 cd (n = 29) 7.7 ± 0.16 ab (n = 28) 11.0 ± 1.13 (n = 6) 31.2 ± 1.30 a (n = 6)
‘Coodetec 208’ (E) 5.1 ± 0.41 abc (n = 23) 9.0 ± 0.53 ab (n = 13) 5.2 ± 0.47 ef (n = 11) 9.6 ± 0.44 (n = 9) 30.8 ± 1.12 a (n = 9)
PI 229358 (E) 3.5 ± 0.11 de (n = 49) 6.0 ± 0.41 cd (n = 27) 7.7 ± 0.21 abc (n = 23) 11.5 ± 0.50 (n = 2) 30.1 ± 1.00 ab (n = 1)
PI 171451 (E) 5.7 ± 0.66 ab (n = 24) 7.2 ± 0.55 bc (n = 17) 7.3 ± 0.44 abcd (n = 16) 9.8 ± 1.12 (n = 7) 29.9 ± 1.39 ab (n = 7)
‘Conquista’ (L) 4.2 ± 0.18 bcde (n = 27) 8.9 ± 0.66 ab (n = 14) 6.1 ± 0.42 de (n = 14) 9.0 ± 1.68 (n = 8) 29.4 ± 1.69 ab (n =8)
‘IAC 19’ (L) 4.4 ± 0.24 bcde (n = 23) 9.8 ± 0.59 a (n = 8) 6.6 ± 1.17 bcde (n = 6) 8.0 ± 0.00 (n = 1) 29.1 ± 0.00 ab (n =1)
IAC 74–2832 (SE) 4.4 ± 0.22 bcde (n = 23) 6.0 ± 0.30 cd (n = 23) 6.6 ± 0.22 bcde (n = 22) 7.0 ± 0.54 (n = 16) 27.5 ± 0.88 b (n = 16)
D 75-10169 (E) 4.2 ± 0.35 bcde (n = 28) 5.8 ± 0.39 cd (n = 26) 7.4 ± 0.22 abcd (n = 20) 7.6 ± 0.50 (n = 8) 27.3 ± 1.01 b (n = 8)
PI 274453 (L) 3.3 ± 0.18 e (n = 29) 4.4 ± 0.19 de (n = 21) 8.2 ± 0.30 a (n = 16) 8.6 ± 0.78 (n = 8) 26.9 ± 0.64 b (n = 8)
‘IAC 17’ (E) 3.3 ± 0.18 de (n = 29) 4.2 ± 0.28 de (n = 29) 7.8 ± 0.17 ab (n = 28) 8.1 ± 0.20 (n = 18) 23.7 ± 0.33 b (n = 18)
IAC 78–2318 (SE) 3.9 ± 0.19 cde (n = 30) 5.7 ± 0.22 cde (n = 28) 7.6 ± 0.27 abcd (n = 21) 6.5 ± 0.72 (n = 6) 26.6 ± 0.67 b (n = 6)
‘IAC 24’ (SE) 3.3 ± 0.09 de (n = 29) 4.7 ± 0.12 de (n = 29) 7.5 ± 0.10 abcd (n = 27) 8.0 ± 0.71 (n = 11) 23.3 ± 0.71 b (n = 11)
‘IAC 18’ (SE) 3.1 ± 0.23 e (n = 27) 4.3 ± 0.37 de (n = 27) 7.7 ± 0.19 abc (n = 27) 7.8 ± 1.13 (n = 18) 25.8 ± 0.57 b (n = 18)
PI 227687 (SE) 4.7 ± 0.26 abcd (n = 48) 6.3 ± 0.31 cd (n = 23) 7.8 ± 0.18 ab (n =11) 6.0 ± 0.00 (n = 1) 24.1 ± 0.00 b (n = 1)
PI 274454 (L) 3.3 ± 0.10 de (n = 32) 3.5 ± 0.19 e (n = 20) 4.5 ± 0.43 f (n = 7) — -
P <0.001 <0.001 <0.001 0.07 < 0.001

aE = early; SE = semiearly; L = late.
bMeans followed by the same lowercase letter per column do not differ significantly by LSD test (P ≤ 0.05).
cn = number of evaluated insects;
dN1 = 3.1 d summed over all genotypes.
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Fig. 2. Means of nymphal mortality (%) per instar and adult emergence of E. heros in 17 soybean genotypes in the laboratory.

Fig. 1. Means (% ± SE) of nymphal viability of E. heros in 17 soybean genotypes in the laboratory conditions.
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‘IAC 23’, PI 171451, IAC 74–2832, IAC 78–2318, and ‘Conquista’ 
caused higher body weight gain. No differences were found among 
genotypes regarding adult longevity, which ranged from 6.7 to 21.0 
d. Egg viability varied from 65 to 95% among genotypes, with PI 
274453 and PI 227687 yielding lower egg viabilities of 65 and 71%, 
respectively, compared to other genotypes.

Discussion

In this study, the total length of the nymphal period (N1–N5) varied 
from 24.1 to 34.3 d among different soybean genotypes (Table 2). 
The fact that nymphs fed on L1-1-01 (34.3), ‘IAC 100’ (34.2), ‘IAC 
23’ (31.2), and ‘Coodetec 208’ (30.8) showed a prolonged develop-
mental period, suggests antibiosis/antixenosis resistance. Compared 
to the data obtained by Costa et al. (1998), these data demonstrate 
that nymphal development is directly related to the type and quality 
of the food consumed during the immature stage.

The similar nymphal developmental time on L1-1-01 and ‘IAC-
100’ might be related to the genealogy of these genotypes; L1-1-01 is 
a parent, whereas ‘IAC 100’ is a source of resistance to the stink bug 
complex and has been used in studies as a standard genotype resist-
ant to defoliators (McPherson and Buss 2007) and sucking insects 
(McPherson et al. 2007). Thus, it is possible that L1-1-01 inherited 
genes that confer resistance against nymphs of E. heros. In addition 
to the potential presence of chemical and/or antinutritive factors that 
confer resistance, morphological factors may affect nymphal feeding 
behavior, such as elevated trichome density as previously reported 
(Silva et al. 2014). The increased presence of trichomes, although not 
seemingly affecting adult feeding behavior, probably acts as a physi-
cal barrier to nymphs in the initial (second and third instar) instar. 
The genotype ‘IAC 100’ has been explored as a source of multiple 
resistance against pest insects. In addition to these characteristics, 
it shows low foliar retention, low presence of spots in seeds even 
during high infestation of stink bugs, and large yield of seeds. These 
traits make it a potential source of resistant characteristics against 
damage caused by insects (Pinheiro et al. 2005, McPherson and Buss 
2007, McPherson et al. 2007, Souza et al. 2015).

Regarding PI 274454, the elevated mortality in the fourth-instar 
(100%) indicates significant levels of antibiosis/antixenosis. Similar 
results with this genotype have been reported for Nezara viridula 
(L.) (Hemiptera: Pentatomidae) (Piubelli et al. 2003), which might 
be related to the high levels of genistein, a flavonoid that confers 
resistance of soybean against insects (Piubelli et al. 2005, Hoffmann-
Campo et al. 2006). In field studies, PI 274454 also exhibited resist-
ance to defoliators (Lourenção et  al. 1985) and sucking insects 
(Rossetto et al. 1986). Therefore, this genotype is characterized by 
multiple resistance, which is useful in soybean breeding programs.

The genotype PI 227687, which exhibits multiple resist-
ance against soybean pests (Kogan 1989), did not affect nymphal 
developmental time of E. heros (24.1). This genotype did not pro-
long the nymph development of Piezodorus guildinii (Westwood) 
(Hemiptera: Pentatomidae) (Silva et  al. 2013). In addition, it was 
also susceptible to biotype B of Bemisia tabaci (Genn.) (Hemiptera: 
Aleyrodidae) (Lima and Lara 2004). However, PI 227687 did cause 
high E. heros nymphal mortality (only 2% of the nymphs complete 
development). Other studies have also reported high nymphal mor-
tality of N. viridula fed with this genotype (Piubelli et al. 2003).

Based on nymphal viability, adult emergence occurred in all gen-
otypes except for PI 274454. Genotypes ‘IAC 19’, PI-227687, and 
PI 229358 resulted in less than 10% nymphal viability, which sug-
gests levels of antibiosis and/or antixenosis. It is possible that this 
resistance is associated with the presence of antinutritional com-
pounds and/or secondary compounds that negatively affect nymphal 
development (Smith 2005). Nymphal viability, which ranged from 0 
to 60%, was significantly lower than that in a study performed by 
Cividanes and Parra (1994), who found greater than 90% viabil-
ity on green pods of ‘Paraná’ and ‘Cristalina’, on matured seeds of 
‘Paraná’, and on the peanut genotype ‘Tatu Vermelho’.

Adults originating from nymphs that fed on genotypes PI 227687 
and PI 274453 showed the lowest body weights. These results are 
similar to those observed for N. viridula, which presented low adult 
body weight after feeding on PI 227687 (Piubelli et al. 2003). Low 
insect weight might be associated with low lipid concentrations 
in these genotypes; as a result, stink bugs use their accumulated 

Table 3. Means (± SE) of longevity, adult body weight, and egg viability of E. heros in 17 soybean genotypes in the laboratory

Genotypea Adult body weight (mg)b Longevity (days)b,c Egg viability (%)

PI 229358 (E) 73.5 ± 2.32 a (n = 6) 8.1 ± 2.89 (n = 6) 89.0 ± 4.0 ab
‘Coodetec 208’ (E) 73.2 ± 1.74 a (n = 9) 21.0 ± 2.97 (n = 9) 85.0 ± 5.0 abc
‘IAC 100’ (SE) 72.8 ± 2.20 a (n = 10) 17.7 ± 3.25 (n = 7) 81.0 ± 4.0 abc
‘IAC 23’ (E) 72.2 ± 1.67 a (n = 6) 10.0 ± 2.85 (n = 6) 92.0 ± 0.4 a
PI 171451 (E) 71.9 ± 3.13 a (n = 7) 11.4 ± 2.16 (n = 7) 90.0 ± 4.0 ab
IAC 74–2832 (SE) 71.6 ± 2.25 a (n = 10) 20.6 ± 3.03 (n = 16) 93.0 ± 4.0 a
IAC 78–2318 (SE) 70.5 ± 3.18 a (n = 6) 12.5 ± 3.12 (n = 6) 91.0 ± 4.0 ab
‘Conquista’ (L) 69.9 ± 2.04 a (n = 8) 12.3 ± 1.08 (n = 8) 75.0 ± 7.0 bc
D 75-10169 (E) 67.2 ± 3.02 ab (n = 8) 17.3 ± 5.37 (n = 8) 91.0 ± 0.4 ab
‘IAC 18’ (SE) 66.4 ± 3.55 ab (n = 10) 16.5 ± 1.59 (n = 18) 83.0 ± 5.0 abc
L 1-1-01 (L) 66.2 ± 1.50 ab (n = 10) 10.3 ± 1.86 (n = 10) 88.0 ± 4.0 ab
‘IAC 24’ (SE) 64.1 ± 2.28 ab (n = 10) 20.1 ± 3.30 (n = 11) 95.0 ± 3.0 a
‘IAC 19’ (L) 59.6 ± 0.00 ab (n = 1) 12.0 ± 0.00 (n = 1) 93.0 ± 3.0 a
‘IAC 17’ (E) 59.0 ± 3.19 abc (n = 10) 12.6 ± 2.22 (n = 18) 89.0 ± 4.0 ab
PI 274453 (L) 49.6 ± 3.78 bc (n = 8) 6.7 ± 1.51(n = 8) 65.0 ± 1.2 c
PI 227687 (SE) 40.8 ± 0.00 c (n = 1) 9.0 ± 0.00 (n = 1) 71.0 ± 6.0 c
PI 274454 (L) — — 91.0 ± 4.0 ab
P <0.001 0.058 0.003

aE = early; SE = semiearly; L = late.
bMeans followed by the same lowercase letter per column do not significantly differ by LSD test (P ≤ 0.05).
cn = number of evaluated insects.
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nutritional reserves during the nymphal stages, consequently reach-
ing lower adult body weights (Panizzi et al. 1989). PI 227687, which 
was also characterized by high nymphal mortality and low body 
weight, also negatively affected egg viability, indicating that this 
genotype can potentially be used to develop soybean resistance to 
E. heros.

According to the results obtained in this study, the genotypes 
L1-1-01, ‘IAC 100’, ‘IAC 23’, ‘Coodetec 208’, PI 274454, ‘IAC 19’, 
PI 227687, PI 229358, and PI 274453 exhibited antibiosis/antix-
enosis resistance to E. heros. Due to the significance of E. heros in 
tropical regions, these genotypes are valuable in soybean breeding 
programs that aim to develop genotypes resistant to this species, 
which can reduce populations of E. heros in association with further 
pest management techniques.
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