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Soybean genotypes on the development of soybean looper
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ABSTRACT: Constitutive mechanisms of plants are responsible for affecting herbivore/host interactions, resulting in behavioural or metabolic
effects capable of reducing crop losses. The objective of this study was to evaluate the effect of soybean genotypes (Glycine max [L.] Merr.;
Fabaceae) BRS 391, BRS 6203RR, TEC IRGA 6070RR, BMX ValenteRR, BMX Icone Ipro, and the breeding lines PELBR 10-6000RR
and PELBR 10-6049RR in Chrysodeixis includens (Walker) (Lepidoptera: Noctuidae) through the evaluation of the following biological
parameters: duration and viability of all development phases, number of larval instars, sex rate, weight and deformation of pupae, and the
fertility life table. For this, 150 larvae per genotype were used, maintained at 25 + 1 °C, 70 + 10% RH, 14:10 h (L:D) photophase. The frequency
of the width of cephalic capsules indicated the occurrence of 6 larval instars for the genotypes. The TEC IRGA 6070RR and BMX Icone
Ipro genotypes caused 100% larval mortality in the first 5 d. The BRS 391 and BRS 6203RR genotypes reduced larval viability; the latter
also presented the highest percentage of deformed pupae. The BMX ValenteRR genotype promoted the lowest egg viability. The PELBR 10-
6049RR and PELBR 10-6000RR breeding lines are not predisposed to antibiosis and were more susceptible to C. includens. The BRS 6203RR,
BRS 391 and TECIRGA 6070RR genotypes significantly affected the biological parameters of C. includens, characterizing the expression of
antibiosis, thus, they can be considered for use in the southern region of Rio Grande do Sul (REC 101) to reduce the larval population.

Key words: Chrysodeixis includens, Noctuidae, host resistance, Glycine max.

Efeito de genétipos de soja no desenvolvimento da lagarta-falsa-medideira

RESUMO: Os mecanismos constitutivos das plantas sdo responsaveis por afetar a interagdo herbivoro/hospedeiro resultando em efeitos
comportamentais e/ou metabolicos capazes de reduzir as perdas na cultura. O objetivo deste trabalho foi avaliar o efeito da antibiose
proporcionado pelos genotipos de soja (Glycine max [L.] Merr.; Fabaceae), BRS 391, BRS 6203RR, TEC IRGA 6070RR, BMX ValenteRR,
BMX ICONE IPRO, e as linhagens PELBR 10-6000RR e PELBR 10-6049RR em Chrysodeixis includens (Walker) (Lepidoptera: Noctuidae),
através da avaliagdo dos pardmetros biologicos: duragdo e viabilidade das fases de desenvolvimento, nimero de instares larvais, razdo sexual,
peso e deformagao de pupas e elaboragdo da tabela de vida de fertilidade. Foram utilizadas 150 lagartas por gendtipo, mantidas a 25 = 1 °C,
70 £ 10% UR, fotofase 14:10 h (L:D). A frequéncia da largura das capsulas cefalicas, indicou a ocorréncia de um a seis instares larvais para os
genoétipos. Os gendtipos TEC IRGA 6070RR e BMX Icone IPRO ocasionaram a mortalidade de 100% das lagartas nos primeiros 5 dias. Os
gendtipos BRS 391 e BRS 6203RR reduziram a viabilidade larval, este ultimo, ainda apresentou a maior porcentagem de pupas deformadas. O
gendtipo BMX ValenteRR promoveu a menor viabilidade de ovos. As linhagens PELBR 10-6049RR e PELBR 10-6000RR, ndo apresentaram
predisposicdo a antibiose. Os genotipos BRS 6203RR, BRS 391 e TEC IRGA 6070RR afetaram significativamente os parametros biologicos
de C. includens, caracterizando a expressdo de antibiose, dessa forma, podem ser considerados para o uso na regido sul do Rio Grande do Sul
(REC 101) para a redugao da populagdo da lagarta.

Palavras-chave: Chrysodeixis includens, Noctuidae, resisténcia hospedeira, Glycine max.

INTRODUTION systems and edaphoclimatic conditions for plants to
attain their greatest productive potential (KASTER
& FARIAS, 2012). However, in field conditions

this potential is compromised by pest infestation

Brazil ranks first globally in soybean
production (Glycine max [L.] Merr.; Fabaceae). In

the 2023 to 2024 harvest, the soybean crop occupied
an area of 46 million ha and produced 147 million
tons (CONAB, 2024). The expansion of the soybean
production in the country was possible due to the use
of soybean cultivars adapted to different production
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(OLIVEIRA, 2017; BUENO et al., 2021; VARGAS-
ALMENDRA et al., 2024).

Pest species from the Lepidoptera
insect order cause considerable damage during
all phenological stages of the crop; larvae feeding
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on leaf tissue cause defoliation reducing the
photosynthetic area which compromises pod
filling during the reproductive phase, consequently
resulting in productivity losses (GAZZONI &
YORINIORI, 1995). In Brazil, the presence of the
soybean looper, Chrysodeixis includens (Walker)
(Lepidoptera: Noctuidae), has intensified due to
the cultural practices and management of soybean
crop, the behavioural aspects of the species, and the
reduction in the population of entomopathogenic
fungi which have been suppressed inadvertently by
applications of fungicides used to control the Asian
soybean rust. Therefore, the status of C. includens
as a secondary pest has changed to a primary pest in
various producing regions (PANIZZI, 2013; SILVA
et al., 2020).

The use of synthetic insecticides is the most
common strategy for regulating this pest in the field.
However, the call for a more sustainable cultivation
system has fostered the search for alternative control
methods, including varietal resistance, using plants
that have some degree of pest resistance (PAINTER,
1951; CONTE et al., 2014; GOBBI et al., 2024).

The mechanisms of resistance in plants, in
many cases, occur with the participation of compounds
resulting from the secondary metabolism of plants,
synthesized, accumulated, and stored by the plant in
different plant tissues (MALVAR et al., 2008; SOUZA
etal., 2021). When these compounds are ingested, they
affect the development and reproduction of the insect
due to the presence of toxic substances, nutritional
imbalance, and absence of essential nutrients. This
type of resistance is called antibiosis and is the most
desirable type of resistance because it reduces the
number of individuals in the next generation, keeping
the pest at population levels below the critical level
(PAIXAO et al., 2013; MACHADO et al., 2017,
ABDUL MALIK et al., 2020; SILVA et al., 2021).

The occurrence of antibiosis is reported
successfully in soybean production, and in the
lepidopterans ~ Anticarsia  gemmatalis ~ Hiibner
(Lepidoptera: Erebidae), Helicoverpa armigera
(Hiibner) (Lepidoptera: Noctuidae), C. includens
and Spodoptera sp. (Lepidoptera: Noctuidae), its
manifestation is expressed mainly by changes in
biological parameters through weight reduction of
larvae and pupae, life cycle prolongation, increased
mortality, and deformation of pupae and adults,
reduced viability, and population reduction in
subsequent generations (WILLE et al., 2017; ADIE
et al., 2020; COELHO et al., 2020; GOMEZ et al.,
2020; QUEIROZ et al., 2020; ONGARATTO et al.,
2021; LIMA et al., 2024; KRISNAWATI et al., 2025).

This study evaluated the effect of soybean
genotypes recommended for the southern region of
Rio Grande do Sul (REC 101) in C. includens through
the study of the biological parameters and the fertility
life table.

MATERIALS AND METHODS

Obtaining the soybean plants and the population of
Chrysodeixis includens

The study was carried out at the Brazilian
Agricultural Research Company (Embrapa), Embrapa
Temperate Climate (31.481396°S, 52.244140°W),
Pelotas, Rio Grande do Sul, Brazil. Five commercial
genotypes: BRS 391, BRS 6203RR, BMX ValenteRR,
TEC IRGA 6070RR, BMX Icone Ipro, and 2 soybean
isolines from Embrapa’s Plant Breeding Program,
PELBR 10-6000RR and PELBR 10-6049RR were
used. The genotypes were cultivated in 11 L pots
containing substrate of the commercial brand
Mecplant® (Composition: Pinus bark, vermiculite,
acidity corrector pH 6.0, and macronutrients) without
need for fertilization and kept in greenhouse following
the technical recommendations for soybean culture,
20 to 30 °C average temperature, irrigation regimen
0.55 mm per d.

The initial population of C. includens was
collected in the experimental area of a soybean crop of
the Brazilian Agricultural Research Company using
the beat cloth method and were maintained under
laboratory conditions (25 £ 1 °C, 70 + 10% RH, 14:10
h (L:D) photophase). Larvae were reared in a 500 mL
plastic box containing artificial diet (GREENE et al.,
1976) (Table 1) and the adults were reared in PVC
cages (200 mm diameter x 200 mm height), fed with
aqueous honey solution (Table 1).

Bioassays

The experiment was conducted under
laboratory conditions (25 + 1 °C; 70 £ 10% RH;
14:10 h (L:D) photoperiod), using 150 repetitions
per genotype (7 genotypes). Each repetition consisted
of a glass tube (25 mm diameter x 80 mm height)
containing in its inside a neonate larva, fed daily with
soybean leaflets (7 cm? diameter) collected from the
middle portion of plants during the vegetative stage
(V5) (FEHR & CAVINESS, 1977). Larvae were fed
until the pupal phase, when they stopped feeding.

Evaluation of the duration and number of
instars was possible through daily observations. To
establish the growth rate, measurement of cephalic
capsule width was done with the aid of a micrometric
ocular connected to a stereomicroscope (SSAPO
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Table 1 - Composition of artificial diet for feeding Chrysodeixis includens (Walker).

Larval diet”

Composition Quantity
Pinto beans 11250 g
Wheat germ 90.00 g
Soybean protein 45.00 g
Casein 45.00 g
Brewer's yeast 5630 g
Ascorbic acid 270¢g
Sorbic acid 540 ¢g
Methyl P-hydroxybenzoate 550¢g
Tetracycline 0.18 g
Agar 35.00 g
Vitamin 14.00 mL
Formalin (40%) 540 mL
Distilled water 1.800 mL

“According to GREENE et al. (1976).

Leica®). The pupae obtained were classified into
deformed and normal, sexed according to BUTT &
CANTU (1962) and weighed when 24 h old, when
the sex ratio also was determined.

After emergence, the adults from each
treatment were paired up and each couple was placed
into a cage receiving aqueous honey solution as food.
The couples were used to evaluate adult longevity.

One sheet of sulphite paper lined the
internal wall of the cage to allow oviposition; the
paper was replaced daily and the eggs from each
couple were counted. Viability was evaluated based
on the number of hatched larvae from the second
oviposition of each couple.

The biological parameters evaluated were:
duration and viability of each development phase,
number of instars, pupal weight, number of eggs,
and sex ratio. Sex ratio was calculated according to
the equation r = Nf / (Nf + Nm) where Nf and Nm
correspond to the number of females and males,
respectively.

From the results obtained, the fertility life
table was created according to SILVEIRA NETO et
al. (1976) for each treatment. The life table included
the total number of females (x), the cumulative female
survival rate (Ix); the specific fertility (number of
offspring per female) at age x, the number of females
producing females (mx), and the number of offspring
reaching adult phase in next generations (Ix X mx).

Based on the life table information,
the following parameters were estimated for each
treatment: the net reproduction rate, Ro = X (mx X

Adult diet
Composition Quantity
Honey 10.00 g
Sugar 60.00 g
Methyl P-hydroxybenzoate 1.00 g
Beer 350.00 mL
Distilled water 1.000 mL

1x),is the rate at which the species increase in each
generation; the innate capacity to increase in number,
rm = Ln (Ro) / T, is the species growth in every
generation; the finite rate of increase, A = exp (rm) , is
the daily population growth indicating the number of
females generated per female per d over a generation;
mean interval between generations, T =X (mx X 1x X
x) / Z (mx X Ix), is the mean duration of a generation;
time span for the population to double in size is TD
=1n (2)/ rm.

Data analysis

Data were analyzed for normality and
homoscedasticity using the Shapiro-Wilk and Bartlett
tests, respectively. It was found that in data for
development period, larval viability, pupal viability
and deformities, the assumptions of normality were
not met and; therefore, the non-parametric Kruskal-
Wallis test was used, followed by the multiple
comparisons test of Dunn (P < 0.05), when the results
were significant.

For the pupal weight data for which the
assumptions were met, an ANOVA test was applied.
For sex ratio and egg viability, the non-parametric
chi-square test at 5% was used, whereas the egg
viability results were evaluated using the Fisher test
at 5% due to the large number of zeros, corresponding
to the non-hatched eggs (not accepted by the chi-
square test). For such analyses, the software R v.4.1.0
was used (R CORE TEAM, 2021).

The number of instars was determined
using the multimodal frequency curve for capsules in
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the linearized model of DYAR’S (1890) rule through
the Mobae software (HADDAD et al., 1995). The
parameters of the fertility life table were estimated
through the jackknife technique (MEYER et al.,
1986) and the means compared by the unilateral t-test
at 5% probability using the SAS System 8.2 software
(SAS, 2001).

RESULTS

Larval development duration ranged from
3.42 to 23.66 d (chi-squared = 549.5267; df = 6; P
< 0.05). BMX Icone Ipro and TEC IRGA 6070RR
genotypes showed significantly shorter durations,
3.42 and 5.25 d, respectively, whereas for the PELBR
10-6000RR isoline, larval development lasted an
average of 23.66 d. Larval viability (chi-squared =
166.7717; df = 6; P < 0.05) was less than 50% for
all treatments; however, larvae were more affected by
BRS 391 and BRS 6203RR where viability was less
than 14%. Viability was null when larvae were fed on
BMX Icone Ipro and TEC IRGA 6070RR (Table 1).

The pupal period lasted from 8.23 to 8.43 d
(chi-squared = 1.1858; df = 4; P =0.8804), and pupal
viability ranged from 72.50% to 91.30% (chi-squared
= 90.3638; df = 4; P = 0.05), with no significant
differences between treatments (Table 2). Adult

longevity ranged from 13.50 to 17.21 d (Table 2);
however, it did not differ among the genotypes tested
(chi-squared = 0.6117; df = 4; P = 0.1906) as well as
the pre-oviposition periods (chi-squared = 8.7065; df =
4; P=0.06887) and egg (chi-squared = 0.4575; df = 4;
P=0.98) (Table 2).

Egg viability ranged from 39.26 to 69.26%
and the lowest values were verified on PELBR 10-
6049RR, BRS 6203RR, and BMX Valente RR
genotypes, at 48.42 (P=0.1467),42.88 (P=0.07581),
and 39.26% (P = 0.1238), respectively (Table 2).

Frequency peaks, defined from the
average width of the cephalic capsules, indicated the
occurrence of 1 to 6 larval instars for the different
genotypes. Larvae with the lowest number of instars
were fed on the BMX Icone Ipro (1 instar) and
TEC IRGA 6070RR (4 instars) where as for the
other treatments the number of instars did not vary
(Figure 1). The growth rate (K) between the larval
development phases demonstrated that the width of
the cephalic capsules increased in average 1.5 at each
phase (Figure 1).

The sex ratio did not differ between
treatments; however, the sex rate obtained in the
BRS 391 treatment demonstrated a male bias (1.37:1,
Males: Females) (Table 3). The pupal weight ranged
from 0.175 t0 0.193 g (F =0.8632; df =4; P=0.4873)

Table 2 - Mean period (= SE) and viability of developmental stages of Chrysodeixis includens (Walker) fed on different soybean
genotypes. Embrapa Clima Temperado, Pelotas, Rio Grande do Sul, Brazil, 2021.

L d
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Treatment Period (days) Viability (%)-------------—-
Larvae Pupac® Adults® Pre- Eggs® Larvae Pupae® Eggs
P oviposition® g8 P &8

18.95 +0.62 8.40 + 15.05 + 6.70 +0.64 2.90

BMX ValenteRR b [150] 0.09 [63] 0.72 [54] [27] 0.09 [10] 46.00 a 91.30 39.26 ¢
16.85+0.90 8.23 + 17.21 + 4.29+0.39 3.00 =

BRS 391 b [150] 0.13[17] 1.45[14] [7] 0.24 [6] 12.67¢ 89.47 65052
13.74 +£ 0.65 831+ 13.50 + 4.50+0.25 3.00 =

BRS 6203RR ¢ [150] 0.21 [16] 174 [12] [4] 0.00 [3] 13.33 ¢ 80.00 42.88 be
19.02+£0.91 842+ 16.25 + 471 £1.00 3.00 +

PELBR 10-6049RR b [150] 0.10 [26] 1.04[16] [7] 0.28 [5] 19.33 be 89.65 48.42b
23.66 + 0.95 843 £ 16.46 + 471 +£0.40 3.00

PELBR 10-6000RR a[150] 0.14 [21] 0.80 [28] [14] 0.00 [10] 26.67 b 72.50 69.26 a

TEC IRGA 525+0.18

6070RR d [150] - - - - 0.004d - -
342+0.04

BMX Icone Ipro e [150] - - - - 0.00d - -

CV (%) 76.35 7.99 31.19 50.46 13.06 - - -

Values in square brackets are the number of observations. Values followed by the same letter in the same column do not differ by Dunn’s
test (P > 0.05).

“Not significant by the Kruskal-Wallis test (P > 0.05). Egg viability values followed by the same letter in the same column do not differ
from each other by Fisher’s test (P > 0.05).
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Figure 1 - Mean values of head capsule width (mm) and number of instars indicated by frequency peaks (indicated by the arrows) of Chrysodeixis
includens (Walker) fed on soybean genotypes. Embrapa Clima Temperado, Pelotas, Rio Grande do Sul, Brazil, 2021.

Width of the cephalic capsule (mm)

with the lowest values found in BRS 391and BRS
6203RR treatments, with a reduction of 9 and 7.4%,
respectively, when compared to the highest pupal
weight reported on PELBR 10-6000RR (Table 3).
The BRS 6203RR treatment also provided one of
the highest numbers of pupal deformations (38.46%)
(chi-squared = 20.8627; df = 4; P < 0.05) (Table 3).

The specific fertility did not show significant
difference for the treatment factor (chi-squared = 7.606;
df=4; P=0.1071). Most females had their maximum
fertility expressed in oviposition peaks in the first 8 d
after formation of couples (Figure 2).

The net reproduction rate (Ro) was
significantly lower for BRS 6203RR (19.75 females
per female) and BRS 391 (33.57 females per female)

(P <0.01080) genotypes (Table 4). The lowest intrinsic
rate of growth (rm) occurred for the treatments BRS
6203RR and BRS 391, which obtained reduced growth
rates by 21 and 19% (P < 0.00372); respectively,
when compared to BMX Valente RR genotype, which
showed the highest growth rate (Table 4).

The finite rate of increase (A) was greater
than 1, indicating population growth. The finite
rate of increase A was significantly lower for BRS
6203RR and BRS 391 genotypes, at 1.082 and 1.085
females per d (P < 0.00372), respectively (Table
4). The mean interval between generations (T) was
greater on PELBR 10-6000RR (44.30 d), PELBR 10-
6049RR (44.07 d), and BRS 391 (43.43 d) (Table 4)
genotypes. The time taken in d for the population to

Table 3 - Sex ratio, weight (+ SE) and pupal deformations of Chrysodeixis includens (Walker) in different soybean genotypes. Embrapa

Clima Temperado, Pelotas. Rio Grande do Sul, Brazil, 2021.

Treatment Sex ratioa (r)
PELBR 10-6000RR 0.55
PELBR 10-6049RR 0.55
BMX ValenteRR 0.49
BRS 391 0.42
BRS 6203RR 0.56

Values in square brackets are the number of observations.

Pupal weightb (g) Deformation (%)
0.193 +0.01[40] 6.90 a
0.189 +0.01[29] 0.00 a
0.185 + 0.00[69] 476 a
0.175+0.01[19] 5.88a
0.178 +0.01[20] 3846b

Values followed by the same letter on the column do not differ by Dunn’s test (P > 0.05).

“Not significant by chi-square test (P > 0.05).
"Not significant by ANOVA test (P > 0.05).

Ciéncia Rural, v.56, n.3, 2026.
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Figure 2 - Specific fertility (mx) and survival rate (1x) of Chrysodeixis includens (Walker) in soybean genotypes. Embrapa Clima Temperado,
Pelotas, Rio Grande do Sul, Brazil, 2021.

double in size (TD) did not differ between treatments;
however, it was longer on the BRS 6203RR (8.45 d)
and BRS 391 genotypes (8.51 d) (Table 4).

DISCUSSION

The slowest development period of
C. includens larvae on the BMX Icone IPRO
treatment is attributed to the Intacta technology,
which expresses the Cryl Ac protein, a Bt toxin that
promotes the rupture of the gut membrane increasing
larval mortality (BEL et al., 2019). Furthermore, high
mortality rates (100%) in the first 5 d on TEC IRGA
6070RR cultivar may be explained due to the presence

of allelochemicals from secondary metabolites
involved in the protection of plants against herbivory,
such as flavonoids rutin, quercetin, kaempferol, and
genistin (PIUBELLI et al.,, 2005; SMITH, 2005;
MALVAR et al., 2008; GOMEZ et al., 2018).

The larval viability and the determination of
the number of instars evidenced the strong influence of
the genotypes, due to negative interference in feeding
and insect development, indicating the occurrence
of antibiosis (SMITH, 2005) which manifests itself
through toxic effects of the plant, affecting the
biological parameters insects (MOONGA et al.,
2016; WILLE et al., 2017, VENDRAMIM et al,,
2019). According to SHOUR & SPARKS (1981)

Table 4 - Mean (+ SE) fertility life table parameters (Ro, rm, A, T, and TD) of Chrysodeixis includens (Walker) fed on soybean genotypes.
Embrapa Temperate Climate, Pelotas, Rio Grande do Sul, Brazil, 2021.

Treatment Parameters

Ro m A T TD
BRS 6203RR 19.75+9.19b 0.079 £0.013 b 1.082+0.014 b 39.26+0.91b 845+1.80a
BRS 391 33.57+5.83b 0.081 +£0.004 b 1.085+0.004 b 43.43+0.37a 8.51+0.38a
PELBR 10-6049RR 53.02 +12.84 ab 0.091+ 0.005 ab 1.095 + 0.006 ab 44.07 £ 0.66 a 7.61+0.44 a
PELBR 10-6000RR 77.55+14.19a 0.097 +0.004 a 1.104 +0.005 a 4430+0.40a 7.01£0.30a
BMX ValenteRR 57.68+10.14a 0.100 £ 0.005 a 1.105 £ 0.005 a 40.79+0.30b 6.93+032a

Values represent the mean obtained from the jackknife technique. Values followed by the same letter in the same column do not differ by
the unilateral t test (P > 0.05). Ro = net reproduction rate (female per female); T = interval between generations (d); rm = growth intrinsic
rate; A = finite rate of increase (females per d); TD = time required for the population to double (d).

Ciéncia Rural, v.56, n.3, 2026.
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larvae generally go through 6 instars; however, 5 to
7 instars have been reported depending on the food
source and the temperature (PITRE & HOGG, 1983;
SANTOS et al., 2005).

Antibiosis is the term used when a host
plant exerts a negative effect on an insect due to the
presence of toxic compounds or the lack of essential
nutritional compounds, and thus the plant does not
suffer as much damage as plants that do not have
such compounds (susceptible). Effects include
prolongation and mortality of the larval stage,
reduction in the weight of immatures and adults,
low in fecundity and fertility, inability of larvae to
form pupae or adults to emerge, and occurrence of
defective individuals. (VENDRAMIM et al., 2019).

The period and pupal viability in this
study were similar to those observed by WILLE et
al. (2017) in soybean cultivars of medium maturation
(5.5 2 RMG < 6.9) which varied from 7.5 to 7.7 d.
Furthermore, the pupal weight observed in this study
was similar to the ones verified in different trials using
soybean genotypes, with values ranging from 0.109
to 0.217 g (MOONGA & DAVIS, 2016; WILLE et
al., 2017) and higher values when insects were fed
on artificial diet (0.208 to 0.261 g) (KIDD & ORR,
2001; PARRA et al., 2012; ANDRADE et al., 2016;
SPECHT et al., 2019).

Food ingested during the larval phase
directly affects the weight of pupae and adults, change
in sex ratio, in addition to interferes the performance,
longevity, dispersal capacity, copulation and
oviposition rates, and egg viability (JOHANSSON,
1964). In this study adult longevity was intermediate
to those reported by SOSA-GOMEZ et al. (2014) for
C. includens in soybeans and can vary from 12 to 19
d. However, insects fed on the BRS 391 genotype
lived longer than those fed on the other genotypes.

The life cycle prolongation of pest-specie
is desired is desirable in plant resistance, since the
insect will have a smaller number of generations and
consequent reduction in population size, reducing
damage to crop (SMITH, 2005). Variations in adult
longevity and fecundity are regulated, principally as
a function of temperature, host plant availability, and
its nutritional quality (BARRIONUEVO et al., 2012;
PRZYGODA et al., 2016; BENEDITO et al., 2021).

Differentiating food antixenosis from
antibiosis is not always easy, as food antixenosis can
also cause changes in insect biology. To identify the
resistance involved in altering insect development, it
is necessary to evaluate food consumption. If there
are no differences in consumption between the plant
that caused changes in insect biology and the plant

in which such an effect was not observed, it can
be concluded that the effects are due to antibiosis
(VENDRAMIM et al., 2019).

In antixenosis bioassay using the same
species evaluated, GOBBI et al. (2024) did not show
differences between the consumption of BRS 391 of
most of the genotypes tested, confirming the presence
of antibiosis for the genotype BRS 391 in our study.
The bioassay also demonstrated that the genotypes
BRS 6203RR and BRS 391 have a high number of
glandular trichomes when compared to the genotypes
Tec Irga 6070RR, BMX Icone Ipro, BMX Valente,
PELBR 10-6000 and PELBR 10-6049. According to
the authors, genotypes with denser trichomes are less
preferred for consumption.

The presence of trichomes is one of the
most important resistance factors due to the variation
(shapes and types of trichomes) and ways in which
they can affect the insect. The tector trichomes
affect the insect’s ability and access to food and are
related to resistance by antixenosis, while glandular
trichomes, in addition to contributing to the mechanics
of resistance, compuse specialized structures that store
and synthesize chemical compounds that can affect the
insect’s development (VENDRAMIM et al., 2019).

The fertility life table demonstrated that
BRS 6203RR and BRS 391 reduced the intrinsic
rate of growth and the number of females generated
per d, suggesting that such genotypes may reduce
the population rates of C. includens in subsequent
generations. When evaluating soybean cultivars,
WILLE et al. (2017) observed a predisposition
to antibiosis in genotypes of medium maturity,
recommended for the southern region of Brazil
by reducing the finite rate of increase and the net
reproductive rate, which results in a population
reduction in subsequent generations.

Our results showed that the pre-oviposition
period exhibited intermediate values from those
found for C. includes in plant resistance studies (1.40
to 5.5 d) (MORANDO et al., 2017; PASTORIO,
2023). The egg incubation period of approximately
3 d was similar to those described by MOSCARDI
et al. (2012) in all treatments at 25 °C. According
to GOBBI et al. (2024), the oviposition peak occurs
around 7 d after couples were assembled, supporting
the results found in this study. Although, egg viability
showed differences between treatments, it was
within the range of 40 to 100%, except for the BMX
ValenteRR genotype, which showed lower viability.

The TEC IRGA 6070RR genotype
negatively affected the biological parameters of C.
includens. Furthermore, in an antixenosis study,
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the Tec Irga 6070RR genotype was less consumed
by C. includens, when compared to other soybean
genotypes, indicating antixenosis to feeding (GOBBI
et al., 2024).

CONCLUSION

The results showed that soybean cultivars
influenced the biological parameters and presented
different degrees of resistance to C. includens;
however, only the BRS 6203RR and BRS 391
genotypes significantly affected the Dbiological
parameters of C. includens, characterizing the
expression of antibiosis.

The BMX Icone IPRO and TEC IRGA
6070RR genotypes caused larval mortality in the
first 5 days and may be an alternative for plant
improvement programs, which requires a greater
amount of information for the introduction into pest
management programs in soybean crops.
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