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Abstract
Ground beetles (Carabid beetles) may be found in virtually all of the world’s habitats. They are one of the three 
most diverse families of extant beetles, with 34,275 species documented, and they serve as vital ecological markers 
in all environments. Edaphic living beetles catch and eat a wide variety of arthropods that live in the soil. In the 
case of weeds, most of the ground beetles eat their seeds and help regulate their populations. The findings of 
a field study in agrocenoses in South-East Kazakhstan from 2019 to 2020 are presented in this article. Twenty-
seven ground beetle species from 9 genera were discovered as a consequence of the study. 670 soil traps yielded 
a total of 1012 beetles. Polytopic mesophilic beetles provide the foundation of the agrocenoses fauna. Hygrophils, 
mesophiles, and eurybionts are among the beetles found in irrigated areas, as are mixed and herbivorous species. 
The Carabidae family of beetles is the most numerous in fields and steppe settings. As a result, mixed-diet beetles 
can be found depending on the habitat and air temperature. The species of beetles in all fields in the investigation 
area are in accordance with the insects’ complex. During the growth season, the diet of beetles shifts: predatory 
beetles take precedence initially, followed by mixed-diet beetles.
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Resumo
Os besouros terrestres (besouros carabídeos) podem ser encontrados em praticamente todos os hábitats do 
mundo. Eles são uma das três famílias mais diversas de besouros existentes, com 34.275 espécies documentadas, e 
servem como marcadores ecológicos vitais em todos os ambientes. Os besouros vivos edáficos capturam e comem 
uma grande variedade de artrópodes que vivem no solo. No caso de ervas daninhas, os besouros terrestres, em 
sua maioria, comem sementes delas e ajudam a regular suas populações. Os resultados do estudo de campo em 
agrocenoses no sudeste do Cazaquistão de 2019 a 2020 são apresentados neste artigo. Foram descobertas 27 espécies 
de besouros terrestres de 9 gêneros como consequência do estudo. As 670 armadilhas de solo renderam um total de 
1.012 besouros. Besouros mesófilos politópicos fornecem a base para a fauna de agrocenoses. Higrófilos, mesófilos 
e euribiontes estão entre os besouros encontrados em áreas irrigadas, assim como espécies mistas e herbívoras. 
Em campos e estepes, a família Carabidae de besouros é a mais numerosa. Como resultado, dependendo do hábitat 
e da temperatura do ar, podem ser encontrados besouros de dieta mista. As espécies de besouros em todos os 
campos da área de investigação estão de acordo com o complexo dos insetos. Durante a estação de crescimento, 
a dieta dos besouros muda: os besouros predadores têm precedência, seguidos dos besouros de dieta mista.

Palavras-chave: fitófagos, zoofitófagos, zoófagos, agrocenose, Carabidae.
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are known in the world’s fauna (Hong et al., 2017; Guseva, 
2018). The special ecological adaptability of the species of 
the genus is the reason for the widespread distribution of 
these beetles. The vast majority of beetles are omnivorous 
predators, which determines their practical importance 
(Kulkarni et al., 2016). Beetles are an important partner in 
the field of agrocenosis, and they can reduce the number 
of pests and stop the growth of pests. Crop pests include 
insects and other animals that eat or damage plants. 
Pests can be controlled using pesticides or by introducing 
other species (biological control). To date, the world has 
accumulated a lot of information about the habitat of 
beetles in agrocenoses (Bukejs and Balalaikins, 2008; 
Bukejs, 2009; Guseva and Koval, 2021). There are also 
herbivores in this genus, which cause a lot of damage 
to agriculture, including relatives of Harpalus, Poecilus, 
Zabrus (Kalushkov et al., 2009; Teofilova, 2018). Prior to our 
research, beetles in special agrocenoses were not studied. 
The study aims to determine the species composition of 
beetles in the agrocenosis to study their life cycle, seasonal 
activity, and nutrient relationship.

2. Materials and Methods

During the collection of materials, common methods 
were used to catch insects in entomology: beetles were 
caught by hand from the hiding place and on the soil 
surface, by entomological filtering, and also collected at 
night from an artificial light source. Pitfall traps were also 
used to catch beetles (Gobbi et al., 2018; Baulechner et al., 
2019; Naccarato et al., 2020).

Ground beetle (carabid) assemblages can be surveyed 
using a variety of methods. Litter washing, handpicking, 
window traps, malaise traps, sweep netting, sticky traps, 
and pitfall traps are just a few examples (Nasir  et  al., 
2019). Because ground beetles can be collected quickly 
and cheaply using these pitfall traps, they are the most 
widely used field method. Pitfall trapping, on the other 
hand, has a number of drawbacks. Pitfall trap catches 
are contingent on the species’ activity, which varies by 
species and season. As a result, pitfall catches reflect 
both the species’ real activity and abundance. Pitfall traps 
capture more large-sized individuals than other methods, 
such as litter washing, while species not found in pitfall 
catches are often yielded in hand collecting (Gobbi et al., 
2018; Jung et al., 2019; Knapp et al., 2020). Pitfall traps 
are simple to adapt to the study’s specific requirements. 
The best collecting method is determined by the survey’s 
environmental condition and goal, including the vegetation 
types in which the collection takes place (Gardarin and 
Valantin-Morison, 2021).

0.5 L plastic glass, 1/3 of which is filled with 4% formalin. 
Ten traps were installed at a distance of 10 meters from 
the studied field area, and soil traps were installed from 
late May to mid-October. We collected beetles from the 
trap every 7-10 days (Figure 1). As a result of the study, 
microscopy identified the collected materials in the 
laboratory.

1. Introduction

With over 400,000 species, Coleoptera (consisting of the 
beetles) is the most diverse group of insects. The variety 
of species in the order Coleoptera is amazing. Some 
species have very bright and metallic green, blue, red, and 
yellow colors, and some are charcoal black. Many species 
of Coleoptera feed on plant components, but many also 
feed on the carcasses of living organisms or themselves 
and even their excrement (Adhikari and Menalled, 2018). 
In beetles, the front wings have become a strong frame or 
cover that is used to protect the delicate membrane wings 
used in flight as well as their bodies. Adult beetles usually 
hunt on the surface of the earth, but they will periodically 
ascend into the leaves looking for food (Gobbi et al., 2018; 
Jung et al., 2019). These beetles’ burrowing larvae seek 
for and eat pests in the soil, in addition to being useful 
predators. With over 40,000 species worldwide, carabid 
beetles are an exceptionally varied group of insects. Adult 
ground beetles can be as little as 2mm and as large as 
35mm. Numerous ground beetle varieties have a diverse 
diet, consuming both insects and plant seeds (Kulkarni et al., 
2016). In arable areas, field ground beetles (carabids) 
are diverse and prolific, although they are harmed by 
extensive agricultural agriculture (Nikbakhtzadeh and 
Tirgari, 2008; Adhikari and Menalled, 2018; Koivula et al., 
2019; Putchkov et al., 2019; Bennewicz and Barczak, 2020; 
Lira et al., 2020). Depending on the type of investigation, 
fenced pitfall traps or pitfall trapping is advised for samples 
(Császár et al., 2018; Gobbi et al., 2018; Jung et al., 2019; 
Horn, 2020; Knapp et al., 2020). The majority of carabids’ 
alleged beneficial pest control operations are still based 
on laboratory feeding records (Pizzolotto  et  al., 2018; 
Baulechner et al., 2019; Naccarato et al., 2020). Carabids 
have been shown to lower grain and sugar beet aphid 
populations in the field, mostly by preying on aphids that 
have fallen off the plant during their early colonization 
phase (Gailis et al., 2017; Wang, 2017; Kosewska et al., 
2020; Hassan, 2021). Predation on Dipteran eggs, such 
as those of the cabbage root fly, has been exaggerated in 
previous work (El-Danasoury et al., 2017; El-Danasoury 
and Iglesias-Piñeiro, 2018). Carabid foraging on some 
coleopteran pest larvae is indicated by scattered evidence 
(Deroulers et al., 2020; Gareau et al., 2020; Halimov, 2020; 
Oliveira-Hofman  et  al., 2020; Cividanes, 2021). Some 
evidence for pest lepidopteran control has been discovered 
in North America (Floate and Hervet, 2017; Knodel and 
Shrestha, 2018). Slugs in greenhouses can be efficiently 
controlled by larger carabids, such as Abax parallelepipedus 
(Renkema et al., 2014). Certain Harpalus and Amara species 
may have some biological weed management potential 
due to their spermophagous eating habits (Ward, 2009; 
Ward  et  al., 2011; Kulkarni  et  al., 2015). Carabids are 
also becoming valuable in landscape ecological research 
(Gallé  et  al., 2019; Aguilera  et  al., 2020). Their unique 
environmental needs, along with their preference for 
walking over flying, allow them to disseminate widely 
enough to occupy new regions while being manageable 
in scale.

Ground beetles are widely distributed in the soil both in 
terms of number and species composition. 25,000 species 
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3. Results and Discussion

The following is an annotated list of species found as 
a result of the study. As a result of the study, 1012 beetles 
out of 670 traps were registered, which are 27 species 
belonging to 9 relatives (Figure 2). Among them are the 
most common species: Calathus (Neocalathus) ambiguus 
ambiguus Paykull, 1790, Amara aenea DeGeer, 1774, 
Poecilus versicolor Sturm, 1824, Poecilus sericeus sericeus 
Fischer von Waldheim, 1824, Poecilus punctulatus Schaller, 
1783, Harpalus (Psedoophonus) rufipes DeGeer, 1774, and 
Harpalus smaragdinus, Harpalus (Psedoophonus) griseus 
Panzer, 1796 (Neculiseanu and Matalin, 2000; Sivčev et al., 
2014; Teofilova, 2018).

According to Figure 2, the predominant species of beetles 
in the agrocenoses of South-East Kazakhstan are Poecilus 
(4 species, 15%), Amara (6 species, 23%), and Harpalus 
(10 species, 38%), of the remaining six relatives, only 
1-2 species were known. Following some characteristics 
of the most common beetle species are mentioned (Kotze 
and O’Hara, 2003; Niemelä and Kotze, 2009):

Harpalus smaragdinus (Duftschmied, 1812): It feeds 
mainly on plants, harms cereals, gnaws at the stage of 
grain ripening. Mixed feed. It also feeds on eggs, larvae, 
and pupae of small or medium-sized insects that are 
less mobile.

Harpalus affinis Schrank, 1781: Lives in fields and 
meadows. Geochortobiont. Transpalaarctic species. It is 
found everywhere in the Palearctic, except in the mountains. 
Beetles are found from June to August. Mixed feed. It feeds 
mainly on plants. The usual type everywhere.

Harpalus anxius Duftschmid, 1812: Stenothermic, 
relatively heat-loving species (above 25°C). Mixed. It is 
found in fields and meadows.

Harpalus brevicornis Germar, 1824: A typical Kazakh 
steppe species, found in fields and Meadows. Mixed feed.

Harpalus distinguendus distinguendus Duftschmid, 
1812: Polytope mesophilus. Geochortobiont. The usual 
type everywhere. It is found in fields and Meadows. 
The eurytherm species lives actively (at lower and upper 
temperatures).

Harpalus froelichii Sturm, 1818: Geochortobiont. It is 
found in fields and Meadows.

Harpalus (s. str.) serripes serripes Quensel, 1806: 
Geochortobiont. It is found in fields and Meadows.

Harpalus smaragdinus Duftschmid, 1812: Geochortobiont. 
Mixed feed. It is found in fields and Meadows.

Harpalus (Psedoophonus) griseus Panzer, 1796: 
Geochortobiont. Mixed feed. It is found in fields and 
Meadows.

Harpalus (Psedoophonus) rufipes DeGeer, 1774: A 
polyvariant species found in open biotopes, fields. 
Geochortobiont. Mixed feed. Active from the end of May 
to the end of August. The breeding season lasts from the 
second half of July to mid-August. Mass reproduction 
takes place in July.

Poecilus (s. str.) punctulatus Schaller, 1783: Geochortobiont. 
A predator. It is found in fields and Meadows.

Poecilus (s. str.) sericeus sericeus Fischer von Waldheim, 
1824: It naturally regulates the numbers of many insects, 
land snails and other invertebrates, including dangerous 
pests. Stenothermic species, relatively cold-loving (17-
23oC) species.

Figure 1. Pitfall trap and the ground beetles trapped inside.

Figure 2. Species composition of ground beetles in agrocenoses 
of South-East Kazakhstan.
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Poecilus versicolor (Sturm, 1824): It is one of the 
dominant species in agricultural landscapes. It is also found 
in all landscapes, mainly in fields and adjacent regions. 
The larvae were found both in the fields and in adjacent 
areas. Representatives of this species tend to soils with 
light mechanical composition. According to the famous 
Swedish carabidologist Carl Lindrot, this species is more 
xerophilous than P. supreus. It feeds on mixed food, various 
cultivated plants and causes damage. In the spring, in dry 
weather, to restore the water balance in the body, it chews 
the succulent shoots of plants. Eurybiont.

Poecilus cupreus (Linnaeus, 1758): The common life span 
of this species is similar to that of the species Poecilus 
versicolor, often found together. The difference lies in the 
indistinctness of the shoulder girdle on the upper wing. 
Poecilus cupreus is a common species that prevail in 
various agrocenoses located quite far from each other. It is 
an omnivorous predator with a wide range of nutritional 
connections. It is the most important entomophage of the 
Colorado potato beetle, Leptinotarsa decemlineata (Say), 
and the most common species in the agricultural landscape 
of South-East Kazakhstan. In agrocenoses, the number of 
these ground beetles is higher in the middle part than in 
the periphery of the field, as it is very favorable for their 
nutrition and reproduction.

Zabrus tenebrioides Goeze, 1777 = Zabrus gibbus Fabr: 
The common ground beetle. During the day, it hides under 
a rock; at night, it feeds on grains (wheat, rye, barley). 
Because they are prone to moisture, they are abundant 
during irrigation. Beetles often come out at the end of June; 
their larvae overwinter and become pupae in the soil at 
the end of May. Beetles settle in the field when the grain 
is ripe and feed on soft grain at night. After harvesting, the 
beetles hide in dry places at a temperature of 28-34oC. This 
will depend on the moisture content of the soil. From the 
second half of August to September-October, the female 
lays eggs in the soil to a depth of 5-15 cm. The female lays 
120-270 eggs if she is well fed with winter grain and 30 eggs 
if she is not fed. Embryonic development lasts 9-12 days 
if the daily temperature is 23-25oC and 20-25 days if it 
is 12-14oC. The larvae come to the surface of the soil at 
night and feed on the leaves of grain crops. During the 
day, it pulls parts of the leaves into the holes. Larvae cause 
damage to winter sowing. When the temperature drops 
to 0-5oC, the larvae stop feeding and overwinter in the 
soil to a depth of 30-40 cm.

4. Conclusion

Although carabid beetles (ground beetles) use many 
ecological tactics, to represent the majority of species, 
generalizations may be established. As a result of field 
research in the agrocenoses of South-East Kazakhstan 
in 2019-2020, 27 species belonging to 9 relatives of the 
ground beetles (Order Coleoptera: Family Carabidae) 
were identified. Out of 670 pitfall traps, 1012 pieces of 
ground beetles were taken into account. Among them, the 
dominant species are: Calathus (Neocalathus) ambiguus 
ambiguus Paykull, 1790, Amara aenea DeGeer, 1774, 
Poecilus versicolor Sturm, 1824, Poecilus sericeus sericeus 

Fischer von Waldheim, 1824, Poecilus punctulatus Schaller, 
1783, Harpalus (Psedoophonus) rufipes DeGeer, 1774, and 
Harpalus smaragdinus, Harpalus (Psedoophonus) griseus 
Panzer, 1796. The basis of the fauna of agrocenoses are 
polytopic mesophilic beetles. In irrigated fields, there 
is a high number of ground beetles and they consist of 
hygrophiles, mesophiles, epibionts, and in these places 
most of the beetles are zoophages. There is a mixed type 
of food among the groups of predators (zoophages) and 
herbivores (phytophages). These are the most frequent 
ground beetle species in fields and steppe landscapes. As a 
result, mixed-feed species might be found among ground 
beetles depending on the habitat and air temperature. 
The beetles’ nutritional structure changes during the 
growing season: at first, predatory beetles predominate, 
and finally mixed-feed beetles predominate.
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