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ABSTRACT

Monitoring surveys were conducted across different agroecosystems in Kazakhstan and Uzbekistan
from 2023 to 2025 to determine the species composition of cereal bugs in winter wheat, characterize
phenotypic variation among local Sunn pest populations, and assess variety-specific grain damage.
Researchers recorded ten bug species from five genera—FEurygaster, Aclia, Halyomorpha, Dolycoris, and
Carpocoris—in winter wheat fields in the Turkestan and Tashkent regions. The Sunn pest (Eurygaster
integriceps Put.) was the dominant species, accounting for 89.4% of all recorded phytophagous bugs.
Researchers also detected the invasive quarantine pest, the brown marmorated stink bug (Halyomorpha halys
S.), in winter wheat fields, which represented 1.8% of the bug community. The results showed no clear
association between phenotypic characteristics, including body pattern and background coloration, and the
Sunn pest's damage potential. The increased frequency of morphotype 4 in commercial wheat fields may
reflect population responses to agroecosystem conditions, including possible effects associated with
cultivated wheat genotypes. Comparative evaluations under natural and artificial infestation clearly
differentiated the winter wheat germplasm by grain-damage extent. ‘Bogarnaya 56’ and ‘Egemen 20’
showed the lowest grain damage and were identified as promising candidates for further resistance
evaluation and breeding programs. In contrast, ‘llgor’, ‘OK Marvarid’, and ‘Alekseyich’ showed high
susceptibility under artificial infestation and may require targeted management during periods of high Sunn
pest pressure. These findings provide useful information on cereal bug diversity, Sunn pest phenotypic
variation, and varietal responses and may contribute to the development of more effective integrated pest
management strategies for winter wheat.
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1. INTRODUCTION

Winter bread wheat (Triticum aestivum L.) is an important cereal crop in Kazakhstan and Uzbekistan. In
Kazakhstan, approximately 400—410 thousand ha are sown annually, mainly in the southern and south-eastern parts
of the country and in several western regions. In Uzbekistan, winter wheat occupies approximately 1.30—1.35 million
ha each year, accounting for about 35% of the country's total arable land. Regular phytosanitary monitoring of cereal
crops enables specialists and researchers to assess species diversity, detect harmful organisms in a timely manner,
and analyse their developmental and distributional dynamics. Particular attention is given to the occurrence and
development of economically important pests, especially cereal bugs (Toreniyazov & Bauetdinov, 2022; Rsaliyev et
al., 2025b).

In Central Asia, heteropteran bugs are among the most abundant groups of phytophagous insects damaging small-
grain cereals. The Sunn pest (Eurygaster integriceps Put.) is among the most destructive pests of winter wheat and
can substantially reduce both yield and grain quality (Ivantsova, 2013; Khalaf et al., 2017; Davari & Parker, 2018;
Kapustkina & Frolov, 2022). By comparison, other species, including the tortoise bug (Eurygaster maura L.) and
Aclia spp., are generally less economically important (Salis et al., 2013; Vaccino et al., 2017; Gibicsar & Keszthelyi,
2023). In recent years, the brown marmorated stink bug, Halyomorpha halys S., has expanded its distribution in the
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region (Esenbekova, 2017; Neimorovets, 2018; Mityushev, 2020). This species is highly abundant, has substantial
damage potential, a broad geographic distribution, and ecological plasticity; consequently, its populations require
continuous monitoring.

Damage caused by cereal bugs are largely determined by the action of digestive enzymes injected into the
endosperm during feeding. These enzymes act on major plant biopolymers and may markedly impair the properties
of damaged grain. The extent of quality deterioration depends on the bug species and the activity of its digestive
enzymes. Eurygaster spp. and Aelia spp. have the highest enzymatic activity and can hydrolyse the principal storage
components of grain. In particular, the presence of 2—5% kernels damaged by E. integriceps or more than 10% kernels
damaged by Aelia bugs in a wheat lot can impair flour bread-making quality and reduce the commercial grade of the
grain (Armstrong et al., 2019; Konarev et al., 2019; Dizlek & Ozer, 2021, 2024; Shpanev & Kapustkina, 2025). Seed
lots with 6—10% or more Sunn pest-damaged kernels may also show a 22-25% reduction in germination. When 10—
20% of wheat seed is damaged by the Sunn pest, the grain may be downgraded to feed quality (Pavlushin et al., 2015;
Kapustkina & Nefedova, 2017). Grain losses from the Sunn pest may reach 20—50%, depending on soil and climatic
zone, crop production system, and variety; losses may be even greater in susceptible varieties when protective
measures are not applied (Moore & Edgington, 2006; Davari & Parker, 2018).

Population dynamics and cyclic outbreaks of cereal bugs, particularly the Sunn pest, are strongly influenced by
environmental factors, including climatic conditions and anthropogenic pressure (Pavlushin et al., 2015;
Neimorovets, 2018; Rsaliyev et al., 2025b). Beyond affecting abundance, these factors may drive adaptive
microevolutionary changes in pest populations, including the development of pesticide resistance, the emergence of
biotypes capable of overcoming host-plant resistance, and disruption of natural population regulation mechanisms.
These processes may favour the formation of more aggressive pest populations and increase damage, thereby
worsening the phytosanitary situation and increasing reliance on chemical treatments in agroecosystems (Pavlushin
et al., 2015; Frolov, 2019). Studies in various agroclimatic zones of Uzbekistan show that climate change, inadequate
pest control, and the biological adaptation of species in the genus Eurygaster have increased the frequency and
severity of pest damage. As a result, significant quantities of wheat lose their quality characteristics or become unfit
for human consumption, necessitating the development of specialized diagnostic methods and technological solutions
to mitigate these consequences (Tadjiyeva et al., 2026).

In Kazakhstan and Uzbekistan, active research has been conducted on winter wheat resistance to fungal diseases,
resulting in the creation of advanced genotypes with high resistance to rust species (Kokhmetova et al., 2021; Meliev
et al., 2023; Rsaliyev et al., 2025a; Jiao et al., 2026), high drought tolerance (Rsaliyev et al., 2024; Mamatkulova et
al., 2025) and excellent yield potential (Baboev et al., 2021; Baboeva et al., 2025). However, to date, few studies in
the region have determined the composition of the grain bug population or assessed damage to Sunn pest wheat
varieties. Timely phytosanitary and phenotypic monitoring is therefore required to assess cereal bug abundance and
population status, forecast wheat yield losses, and implement scientifically justified control measures.

The objectives of this study were to determine the species composition of cereal bugs in winter wheat fields,
assess the extent of grain damage, and characterize the phenotypic diversity of Eurygaster spp. populations in
different agroecosystems of Kazakhstan and Uzbekistan. The results are expected to improve models for estimating
cereal bug abundance and damage, including those for the E. integriceps, and to support the development of region-
specific monitoring systems and optimized winter wheat protection strategies.

2. MATERIALS AND METHODS
2.1. Plant Material

Field investigations were conducted using nine commercial winter bread wheat (Triticum aestivum L.) of
different geographical origin: six varieties of Kazakhstan selection, two varieties of Uzbekistan selection and one
variety of Russian selection (Table 1).

Table I: Winter bread wheat varieties used to assess Sunn pest damage

No Variety Pedigree Breeding institution

| Bogarnaya 56 Jub.Oset/Oct.Trit.LV-1//Bezostaya | KRIAPG'

2 Steklovidnaya 24 Bogarnaya 56/Tepl.2//Rostovchanka KRIAPG'

3 Egemen 20 Alm.6783-69/7 (K-5043 | /Bezostaya 1) KRIAPG'

4 Momyshuly Steklovidnaya 24/Almaly KRIAPG'

5 Pamyat 47 K298669/L10/130H2/320/B.1/47157 Krasnovodopad AES?
6 Krasnovodopad 210 Krasnovodopad 49/Bima//Bezostaya | Krasnovodopad AES?
7 OK Marvarid Unumli bugdai/K5076 (SAFVIR) IGPEB?

8 ligor IBWSN.129 | FPAU\SERI/ I B\AMADL\... IGPEB?

9 Alekseyich Lut.2935k5 I /Fortuna Lukyanenko NGC*

" KRIAPG — Kazakh Research Institute of Agriculture and Plant Growing, Kazakhstan; ? Krasnovodopad AES — Krasnovodopad Agricultural
Experimental Station, Kazakhstan; > IGPEB — Institute of Genetics and Plant Experimental Biology, Uzbekistan; * Lukyanenko NGC — Lukyanenko
National Grain Center, Russia.
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2.2. Assessment of Cereal Bugs

Cereal bugs were collected from commercial and experimental fields over three growing seasons (2023-2025)
at four geographical locations in Central Asia: the Kazakh Research Institute of Agriculture and Plant Growing
(KRIAPG; Almaty Region, Kazakhstan; 43°22'26"N, 76°68'23"E), the Ural Agricultural Experimental Station (Ural
AES, West Kazakhstan Region, Kazakhstan; 51°14’41"N, 51°17'01"E), the Krasnovodopad Agricultural
Experimental Station (Krasnovodopad AES, Turkestan Region, Kazakhstan; 41°27'52"N, 69°26'02"E), and the
Institute of Genetics and Plant Experimental Biology (IGPEB; Tashkent Region, Uzbekistan; 41°36'90"N,
69°40'48"E) (Fig. 1). In 2024, weather conditions were most favorable for the development of winter wheat and the
Sunn pest across all regions, whereas 2023 and 2025 were characterized by severe and moderate drought, respectively.

Winter wheat surveys began after air temperature
had stabilized above +5°C. Pest density was assessed
three times during the growing season by direct counts
A ural AES | within a 1-m? sampling frame. An entomological
K a z a khEolts sweep net (0.3 m diameter, 0.6 m depth, and 1.5 m
handle) was used to determine the age structure of bug
populations. One sample consisted of 10 consecutive
sweeps, corresponding approximately to 1.0 m?
Sampling was repeated at 7-10-day intervals to refine
the observations (Artokhin, 2013).

To assess winter wheat grain damage caused by
the Sunn pest in Kazakhstan and Uzbekistan, collected
insects were introduced into mesh field cages enclosing
Fig. |: Location of field experiments in Kazakhstan (Kazakh Research p]ants of the tested varieties at a density of 10
Exporimencl " Sution,  Ural AES, - Krasnowodepad . Agniulural  AiVIduals per cage. To do this, in the spring, during

the pest's migration period, each variety was covered

Experimental Station, Krasnovodopad AES) and Uzbekistan (Institute of ; .
Genetics and Plant Experimental Biology, IGPEB). witha 1 x 1 X I m gauze cover (Fig. 2).

Tr— F A el B8 Fig. 2: Field cages used to assess

Sunn pest damage to winter wheat
“+ grain
(A, Kazakhstan; B, Uzbekistan).

2.3. Cereal Bug Identification
Dark Light Species and sex were determined at the All-
Russian Research Institute of Plant Protection (St.
Petersburg, Russia) using a Stemi 2000-C stereoscopic
binocular microscope. Identification was based on
adult morphological characters following Ribes et al.
il 7 (2007), Derjanschi & Pericart (2016) and Neymorovets
Morphotype 1 Morphotype 2 (2019). A total of 501 bugs of various developmental
stages, collected in Kazakhstan and Uzbekistan from
nine varieties of winter soft wheat, were used to
identify the species composition of the pest (Table 1).

Bug pattem

With a pattern

i

Without a pattem

e 2.4. Analysis of the Phenotypic Structure of Sunn
Morphotype 3 Morphotype 4 Pest Populations

Phenotypic structure was assessed using a
Fig. 3: Phenotypic structure of Sunn pest populations (Pavlushin et al., "phenetic composition" approach that combined
2015). discrete adult traits, specifically the scutellar pattern

and hemelytral background coloration (Fig. 3).
The identified morphotypes are highly stable throughout bug ontogeny and are not sex-linked. Differences among
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local Sunn pest populations from different regions are expressed as variation in the frequencies of individual
morphotypes. The phenes defining these morphotypes may also be used to analyze the population structure of several
Eurygaster species closely related to the Sunn pest (Pavlushin et al., 2015).

2.5. Assessment of Wheat Grain Damage

Wheat sheaves were collected from production and experimental fields used to study Sunn pest populations.
After threshing, average samples weighing at least 0.3—0.4 kg was extracted from each grain batch. A total of 17
average wheat samples were obtained, and from each sample, five sub-samples of 100 grains each were taken by
thorough mixing. To ensure the reliability of the results, the analysis was performed in triplicate, resulting in a total
count of 1500 analyzed grains for each average sample. Each grain in the sample is examined from all sides under an
infrared microscope to determine the etiology and extent of damage based on diagnostic features such as the location
of puncture sites bug, the clarity of lesion boundaries, and the intensity of darkening (Shpanev & Kapustkina, 2025).

A 4-point scale is used to assess the severity of
damage (Pavlushin et al., 2015): a score of 1-2
indicates that the damaged area covered no more than
approximately one-quarter to one-fifth of the grain; a
score of 3 indicates that the damage extended over
more than one-third of the dorsal and lateral surfaces
of the endosperm; and a score of 4 indicates that the
grain was completely damaged and severely
deformed. Damage scored as 3 or 4 has the greatest
pathological effect on grain properties (Fig. 4).

After the damage scores had been assigned, the
weighted mean damage score for each wheat variety
Fig. 4: Scale of wheat grain damage caused by the Sunn pest (Pavlushin et =~ Was calculated using the following formula:
al,, 2015): I) Dorsal view; 2) Ventral view; 3) Lateral view.

B (1xA1) + (2xA2) + (3xA3) + (4x A4)
N

Where B is the weighted mean damage score; 1, 2, 3 and 4 are the damage scores; Al, A2, A3 and A4 are the
numbers of kernels assigned to the corresponding scores; and N is the total number of assessed kernels, including
undamaged kernels, which were assigned a score of zero.

Based on damage intensity, the varieties were classified into three groups: group 1 —up to 10% damaged kernels
(slightly damaged); group 2 — 10-20% damaged kernels (moderately damaged); and group 3 — more than 20%
damaged kernels (severely damaged).

2.6. Statistical Analysis
All experimental data were analyzed in R version 4.3.1 (R Core Team, 2023). Intraspecific differentiation among
shield bug populations was assessed using Zhivotovsky's phenetic similarity index (r) (Zhivotovsky, 1991):

_ Z(x‘; 'y.)

\}inz A%

Where X; is the frequency of the i morphotype in the first population sample, and Y; is the frequency of the i
morphotype in the second population sample.

To test the null hypothesis that both samples belonged to the same statistical population, the identity criterion (I)
was calculated as follows:

I=8'”1‘”2(1—r)
mny + 1y

where n; and n; are the sample sizes of the first and second populations, respectively.

Grain damage was summarized as the percentage of damaged kernels and the weighted mean damage score.
Pearson’s correlation coefficient was used for an exploratory analysis of the association between morphotype 4
frequency and grain damage across three cultivars, with a two-tailed significance level of o= 0.05. The repeated grain
assessments within each composite sample represent within-sample replication and do not, by themselves, establish
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independent field replication. Differences in grain damage among cultivars and infestation conditions were therefore
interpreted descriptively.

3. RESULTS
3.1. Species Composition of Cereal Bugs in Winter Wheat Fields

An analysis of 501 cereal bug specimens collected in the Turkestan Region (Kazakhstan) and the Tashkent
Region (Uzbekistan) revealed 10 species inhabiting winter wheat crops, belonging to five genera: Eurygaster, Aelia,
Halyomorpha, Dolycoris, and Carpocoris (Table 2).

Table 2: Species composition of cereal bugs in winter wheat fields of the Turkestan and Tashkent regions (N=501)

No Scientific name Common English name* Relative abundance (%)
| Eurygaster integriceps Put. Sunn pest 89.4
2 Eurygaster maura L. Tortoise bug 0.8
3 Aelia melanota F. Aelia melanota 4.6
4 Aelia acuminata L. Bishop's mitre 0.4
5 Aelia rostrata Boh. Aelia rostrata 0.4
6 Aelia furcula F. Aelia furcula 04
7 Halyomorpha halys S. Brown marmorated stink bug 1.8
8 Dolycoris baccarum L. Sloe bug 1.4
9 Carpocoris fuscispinus Tam. Sharp-shouldered shield bug 0.6
10 Carpocoris seidenstueckeri Boh. Flower shield bug 0.2

Note: * - "Common English names" are taken from the EPPO Global Database website https://gd.eppo.int/

E. integriceps Put was the most abundant species, accounting for 89.4% of all collected bugs. It was followed by
A. melanota F. (4.6%), H. halys S. (1.8%), D. baccarum L. (1.4%), E. maura L. (0.8%), C. fuscispinus Tam. (0.6%),
A. acuminata L., A. rostrata Boh., A. furcula F. (by 0.4%), and C. seidenstueckeri Boh. (0.2%).

Adult 3.2. Age Structure of Sunn Pest Populations at
Different Winter Wheat Growth Stages

/)al\ In the Turkestan Region of Kazakhstan and the

u - LT Tashkent Region of Uzbekistan, Sunn pest

%‘ @ s)-18(W) development on winter wheat proceeded more

Nymphal instars
L1 L2 L3

& & &

rapidly than in western Kazakhstan. The mean

e i . T e durations of the egg, nymphal, and adult stages were
AS)8W)  A(S)6W)  A(S)-BW)  S(S}-1IW)  6(S)-12MW) 6, 21, and 14 days, respectively. This accelerated
218400 1 development was favored by the high temperature
41(5)-690W) days "1 and low air humidity prevailing in southern

Kazakhstan and Uzbekistan. In the principal grain-
Fig. 5: Developmental chronology of the Sunn pest in winter wheat ~producing areas of western Kazakhstan, including
fields. Numbers indicate body size (mm) and the duration of each the West Kazakhstan and Aktobe regions, where
developmental stage (days) in the Turkestan and Tashkent regions (S, temperature and moisture conditions were more
south) and western Kazakhstan (W, west). .

moderate, Sunn pest development on winter wheat

was prolonged. In this region, the mean durations of
the egg, nymphal, and adult stages were 11, 40, and 14 days, respectively (Fig. 5).

The proportions of different Sunn pest developmental stages were determined in southern Kazakhstan (Turkestan
Region), southeastern Kazakhstan (Almaty Region), and western Kazakhstan (West Kazakhstan Region) during three
winter wheat growth stages: heading-flowering, grain filling, and milk-wax maturity. During heading and flowering,
early-instar nymphs (L1-L3) predominated in nearly all regions, whereas late-instar nymphs (L4-L5) and adults were
dominant by the milk-wax maturity stage (Fig. 6).

3.3. Phenotypic Structure of Sunn Pest Populations on Different Wheat Varieties

The analysis of the frequency of discrete, non-metric morphological traits in E. integriceps revealed the
presence of all four previously identified morphotypes in the structure of the studied populations. Furthermore,
based on the relative frequency of morphotypes, local Sunn pest populations were found to correspond to the
ancestral ecotype, characterized by rates of 18.5% for morphotype 1, 43.6% for morphotypes 2, and 18.7-19.2%
for morphotypes 3 and 4. Nevertheless, the studied populations showed a pronounced increase in morphotype 4
and a decrease in morphotype 2 relative to typical ancestral-ecotype populations in both commercial and
research fields (Fig. 7).
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Population structure by region and phase Fig. 6: Age structure of Sunn
South Southeast West pest populations at different
winter wheat growth stages.
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Phenetic similarity among populations developing in different winter wheat fields remained high (0.70-0.92).
The most pronounced structural shift occurred in a commercial field of Steklovidnaya 24, where the frequencies of
the dominant morphotypes and morphotype 3 declined, whereas morphotype 4 increased. These differences were
statistically significant (r = 0.70; I = 61.8). A similar but less pronounced pattern was observed in the research plots
of the same variety, where morphotype frequencies were 15.6% for morphotype 1, 34.4% for morphotype 2, 3.1%
for morphotype 3, and 46.9% for morphotype 4. These values also differed significantly from those of the ancestral
ecotype (r =0.83; I =55.4 >y =16.9). In populations collected from commercial fields of Krasnovodopad 210, the
frequency of morphotype 2 did not exceed 25.8%, whereas morphotype 1 reached 18.8%. The frequencies of the
minor groups also changed: morphotype 3 declined to 16.8%, while morphotype 4 increased to 38.6%.

3.4. Winter Wheat Grain Damage by Sunn Pest under Natural and Artificial Infestation

Analysis of winter wheat grain samples from southern Kazakhstan showed that mean Sunn pest damage ranged
from 0.19% to 4.06%, irrespective of whether the crop was grown in commercial fields or research plots. The lowest
levels of grain damage were recorded for Egemen 20, Bogarnaya 56, Steklovidnaya 24 and Momyshuly (0.19-0.67%;
weighted average score 0.004—0.02 units); the proportion of kernels with the most severe damage scores (3—4) did
not exceed 36.1%. By contrast, mean grain damage reached 1.67% in Pamyat 47, and 4.06% in Krasnovodopad 210,
with the weighted average score being 0.06, and 0.11 units. In these more heavily damaged varieties, the proportion
of kernels assigned to the most severe damage classes increased to 48.2% (Fig. 8).

Artificial infestation resulted in higher levels of winter wheat grain damage, with an overall mean of 9.3% at a
weighted average score of 0.22 units (Fig. 8). The lowest damage was recorded for Bogarnaya 56: 5.4% of the kernels
were damaged, weighted average score of 0.09 units and 35.3% of the damaged kernels were assigned scores of 3—4.
The most severe development of the pest was noted in the varieties "Alekseyich" and "Krasnovodopad 210": the total
damage to grain reached 10.8% and 11.2%, respectively.
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4. DISCUSSION

In winter wheat fields of the Turkestan and Tashkent regions, the Sunn pest (Eurygaster integriceps) was the
most abundant bug species and represented 89.4% of all collected individuals. It was followed by Aelia melanota
(4.6%), Halyomorpha halys (1.8%), Dolycoris baccarum (1.4%), E. maura (0.8%), Carpocoris fuscispinus (0.6%),
A. acuminata, A. rostrata, A. furcula (by 0.4%), C. seidenstueckeri (0.2%) (Table 2).

The occurrence of the brown marmorated stink bug (Halyomorpha halys) in winter wheat fields warrants
attention because this species is classified as a particularly dangerous pest and is included in the Common List of
Quarantine Pests of the Eurasian Economic Union (Common List, 2016). The species was first recorded in the Almaty
Region in 2017, and subsequent observations indicate range expansion in southeastern Kazakhstan and its occurrence
in several other parts of the country (Esenbekova, 2017; Azhimakhan et al., 2025). Our findings may reflect either
gradual spread from southeastern to southwestern Kazakhstan or a local anthropogenic introduction. However, the
low frequency of H. halys in winter wheat fields (1.8%) does not indicate mass reproduction or the formation of new
outbreak foci in the Turkestan and Tashkent regions. These interpretations are preliminary and require continued
monitoring to detect and control the pest.

The tortoise bug (Eurygaster maura) can cause substantial yield losses in cereal crops in northwestern Italy,
northern Iran, northern Kazakhstan, central and southeastern Anatolia, and some regions of Russia. Recent studies
reported grain damage of 6.2—18.2% caused by E. maura in the Altai Territory (Kapustkina, 2022). In the present
study, E. maura accounted for only 0.8% of the bug assemblage, a relatively low frequency compared with F.
integriceps (89.4%).

The data revealed close synchronization between the Sunn pest life cycle and winter wheat phenology, together
with a pronounced climatic gradient among regions (Fig. 6). During heading and flowering, populations consisted
predominantly of early-instar nymphs. Development was delayed in the western region, where early instars still
accounted for more than half of the population, whereas their proportion had already declined in the south because of
rapid transition to later stages. During grain filling, mass moulting and transition to older instars occurred.
Development was most rapid in the south: by this stage, approximately one-fifth of the population had reached
adulthood, and fifth-instar nymphs constituted the largest group. In western Kazakhstan, development was slower
and fourth-instar nymphs still predominated. By milk-wax maturity, development of the summer generation was
almost complete. Adults became the absolute dominant in the south and accounted for approximately half of the
population. Southeastern and western regions showed the same general trend but lower proportions of adults. These
findings support the conclusion that high temperature and low air humidity in southern Kazakhstan accelerate Sunn
pest development relative to western regions, where developmental chronology is prolonged.

Agricultural intensification is known to induce shifts in the genetic and phenotypic diversity of pest populations,
directly influencing their resilience and stability within agroecosystems (Cui et al., 2024; Ozgokee et al., 2025).
Hasanvand et al. (2020) emphasized the importance of environmental factors, including temperature and habitat
conditions, in shaping the population structure of E. integriceps. These factors can trigger local adaptation, promoting
the development of different adaptive traits in populations depending on their habitats. Thus, studying the phenotypic
diversity of E. integriceps population structure is critical for the development of effective integrated pest management
strategies aimed at minimizing damage and implementing sustainable agricultural practices.

Our data indicate the preservation of the phenotypic structure of E. integriceps population’s characteristic of the
original ecotype, while the frequency of morphotypes changes under the influence of environmental factors, including
anthropogenic ones. The identified intraspecific variability of the Kazakhstan population of E. integriceps is consistent
with the results of previous studies describing similar patterns in Russian populations of this pest. In particular,
Pavlushin et al. (2015) and Kapustkina (2018) emphasized the significance of intraspecific variability in E. integriceps
and demonstrated a gradual transformation in the structure of Russian populations due to intensive anthropogenic
impacts on wheat agroecosystems associated with insecticide use and sown varieties.

Citation: Rsaliyev, S., Kapustkina. A., Yesserkenov, A,, Sarbayev, A, Bastaubaeva, S., Sharipkhan, B., Baboev, S., Baimagambetov,
A., & Urazaliev, K. (2026). Species composition of cereal bugs and Sunn pest damage to winter wheat grain in Kazakhstan and
Uzbekistan. Agrobiological Records, 26, 128-137. https://doi.org/10.47278/journal.abr/2026.088

134


https://doi.org/10.47278/journal.abr/2026.088

RESEARCH ARTICLE AGROBIOLOGICAL RECORDS
ISSN: 2708-7182 (Print); ISSN: 2708-7190 (Online)
Open Access Journal

Comparative phenotypic analysis of E. integriceps populations on various wheat varieties showed the most
pronounced morphotype variability in the adult sample developed on the Steklovidnaya 24 variety. It is known that
the structure of the Sunn pest can be significantly transformed under the influence of selective pressure from wheat
varieties (Kapustkina, 2018). This phenomenon occurs because varieties differ in morpho-anthymic characteristics,
as well as in the physicochemical composition of the endosperm and ripening periods. These differences create
specific environmental conditions that favor the survival and reproduction of only certain morphotypes (Kaplin &
Burlaka, 2019). Consequently, long-term cultivation of the Steklovidnaya 24 wheat variety may have driven
phenotypic diversification in local E. integriceps populations, with an increase in certain morphotypes (specifically
type 4) and a decrease in others.

The study of the relationship between the pest's morphotypic structure and grain damage in three main varieties
(Bogarnaya 56, Krasnovodopad 210, and Steklovidnaya 24), shown in Fig. 7, showed no statistically significant direct
linear relationship between these parameters. In particular, the correlation between the frequency of morphotype 4 in
the local population and the overall grain damage was r = -0.106 (p = 0.932). This result is consistent with the
hypothesis that morphotypes primarily reflect environmental selection pressure and the pest's adaptation to
unfavorable factors (Pavlushin et al., 2015; Ozgékee et al., 2025). The lower degree of grain damage observed in
certain varieties supports further study under various conditions. The data obtained can be used to optimize the
integrated protection of winter wheat against cereal bugs.

5. CONCLUSION

The Sunn pest (Eurygaster integriceps Put.) was the dominant species among the 10 bug species recorded in
winter wheat crops in Kazakhstan and Uzbekistan, accounting for §9.4% of the total phytophagous bugs identified.
The detection of the brown marmorated stink bug (Halyomorpha halys S.), a quarantine pest, in winter wheat crops,
where it represented 1.8% of the bug community, highlights the need for continued monitoring of its distribution and
population dynamics. No clear relationship was observed between body pattern or background coloration and the
potential harmfulness of the Sunn pest. The increased occurrence of morphotype 4 in wheat fields may reflect
population responses to agroecosystem conditions, including possible effects associated with cultivated wheat
genotypes.

Comparative evaluation under natural and artificial infestation clearly differentiated the winter wheat germplasm
according to the extent of grain damage. The varicties ‘Bogarnaya 56’ and ‘Egemen 20’ exhibited the lowest levels
of grain damage and therefore represent promising candidates for further evaluation of resistance to Sunn pest. In
contrast, ‘Ilgor’, ‘OK Marvarid’, ‘Alekseyich’, and ‘Krasnovodopad 210’ showed greater susceptibility under
artificial infestation, with damaged grain exceeding the critical threshold of 10%. These susceptible varieties may
therefore require timely pest monitoring and appropriate protective measures during periods of high Sunn pest
pressure to minimize grain damage and potential yield losses.
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