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PEST RODENTS (RODENTIA: CRICETIDAE,
MURIDAE, SCIURIDAE) ON FODDER CROPS
IN SOUTH-EAST OF KAZAKHSTAN

Abstract. A total of 8 species of pest rodents from the family of Murids (Muridae), Hamsters (Cricetidae) and
Squirrels (Sciuridae), among them the subfamily Gerbils (Gerbillinae) -Lybian jird Meriones lybicus Lichtenstein,
1823, Tamarisk jird Meriones tamariscinus (Pallas, 1773), great gerbil Rhombomys opimus (Lichtenstein, 1823),
Mice subfamily (Murinae) - house mouse Mus musculus Linnaeus, 1758 and brown rat Rattus norvegicus
(Berkenhout, 1769), subfamily of voles (Microtinae) - Zaisan, or the eastern mole vole Ellobius tancrei Blasius,
1884, and the common vole Microtus arvalis (Pallas, 1778), a subfamily of ground squirrels (Xerinae), the yellow
ground squirrel Spermophilusfulvus Lichtenstein, 1832. Of these, 2 species of and 2 species of murids are optional
or complete synanthropes, i.e., capable of harming not only on crops but also in residential, household and storage
premises. R. norvegicus, M. musculus, M. arvalis, E. tancrei have a growing tendency. Same species is most widely
distributed in the fields of damaged crops - fixed in Kerbulak on sowing of breadbasket and corn, in Bayserke - on
sowing of alfalfa, soya, wheat, barley and corn. The distribution of rodents in the fields of forage crops depends on
their ecology. Gerbils have been recorded only on grassland crops. E. tancrei is noted on all crops, but abundant only
on those without irrigation. R. norvegicus needs permanent sources of drinking water and therefore gravitates
towards wet habitats, is most abundant in these fields. M. musculus and M. arvalis are ecologically plastic and
common in all cultures. According to the literature, there may be other rodents in the study area that have not yet
been identified by us - at least 8 from the families already mentioned above and species from the families of
Dipodidae and Gliridae.

Key words: rodents, Rodentia, Cricetidae, Muridae, Sciuridae, fodder crops, "Baiserke Agro” LLP, south-east
Kazakhstan, Economic malware threshold (EMT).

Introduction. The rodents (Rodentia) are the largest group of mammals. At present, 2277 rodent
species are described. The distinctive feature of the rodent group is the presence of diastema and one pair
of large incisors in the upper and lower jaws. They are common everywhere, except for some islands, as
well as Antarctica. Body sizes are usually small, ranging from 5 cm in mice to 130 in capybara. On
average, they do not exceed 50 cm. The tail may be considerably longer than the body (in mice and
jerboas) or may not be present (in guinea pigs). Body and limb shapes may vary quite a lot depending on
lifestyle. Jumping forms can have strongly developed hind limbs. In digging, the body gets a rolled shape
and well developed claws on the front limbs. There are also planning rodents with lateral skin fold (flying
squirrels). Rodents that feed on crops are serious pests, destroying both growing plants and already
harvested crops. Of these, mouse-like rodents and ground squirels are the most important in Kazakhstan.
Mouse-like rodents are a collective name for small rodents of mouse and hamster families, multi-
causative pests that can damage a variety of agricultural and other crops. They are distinguished by their
gluttony (the daily mass of food consumed by mouse-like rodents can reach 300% of body weight) and
very high fertility (some species are able to give birth regularly throughout the year). They are active all
year round: in cold weather during the day, in hot weather at night and at twilight. They cause significant
damage to the national economy, especially agriculture: they damage all agricultural crops (especially
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perennial grasses and cereals) during the vegetation period; in winter they eat winter sprouts, eat roots and
bark of trees and make large stocks of tree seeds; they eat fodder crops in fields, pastures and hayfields;
they spoil food and containers in residential and storage buildings and may cause damage to buildings
themselves. They can often be hosts of infectious and invasive agents of human and animal diseases.
Ground squirrels are multi-causing pests that can damage a wide variety of crops and other crops. They
cause the greatest damage to grains, eating both green crops and grains in the ear. Around ground
squirrel’s dens as a result of such feeding bold spots are formed, with a large population of bred places are
combined with each other and crops can be destroyed entirely. The ground squirrels also do no less harm
to corn, they dig out germinating seeds, thus significantly thinning the crops. On sprouted plants, they eat
up the first gentle leaves and the remaining hemp either die or develop very little. In addition to eating
green mass, damage is also caused by digging dens, when a large amount of land is thrown to the surface,
thus making it difficult to harvest. On pastures 20-30 individuals per 1 ha can destroy more than half of
the forage stock. Newly sown forest belts also suffer from them. Ground squirrels dig out and eat seeds of
different tree species on them. In 1season 1ground squirrel can eat 4 kg of grain. With 10 individuals per
1 ha, 40 kg of grain will be lost from each. In addition, ground squirrels are hosts of many dangerous
zoonotic infections (plague, tularaemia, encephalitis, etc.). Infection occurs through fleas or in direct
contact with sick individuals. For these reasons, rodents and methods of control on crops are given
considerable attention in world practice [11-20]. In ""Bayserke Agro' LLP various fodder crops are grown,
the authors constantly conducted and carry out phytosanitary monitoring of crops for pest infestation [10].
Although the main damage to crops is caused by diseases and pests, the damage caused by rodents is also
very significant. It significantly exceeds the losses caused by nematodes, molluscs and mites, although less
than those caused by insects (9). Therefore, the authors decided to identify rodent species composition in
forage crops. Besides, nowadays in Kazakhstan there is a lack of specialists on pest rodents harmful to
crops, especially after the untimely death of A.Zh. Agibayev, associate professor of Kazakh Agrarian
University, who devoted much time to this topic. This is due to the relevance of this work.

M aterials and methods. The material was collected in Talgar and Kerbulak districts of Almaty
region by the authors of the publication in 2018-2020 at the implementation of phytosanitary monitoring
of fodder crops and other works within the framework of the project 1IC RK BR 06249249 "Development
of a comprehensive system to improve the productivity and pedigree quality of farm animals, by the
example of LLP' Baiserke Agro 'on the sub-project 2" Improvement of technology of cultivation and
harvesting of fodder crops.

Standard methods were used to collect the material. Rodents were caught by Gero's snap traps and
traps NeO and Nel, indirect presence of rodents was determined by visual accounting of their burrows.
Identification of rodent species and specification of bioecology and economic significance was carried out
with the help of bulletins and determinants from the list of literature [1-8]. In the rodent characteristics
listed below, crops in the Talgar area are designated as 'Baiserke’ and in Kerbulak area as "Kerbulak'.

Research results. As a result of the research, the following rodent species were observed in the area
of fodder crops in the south-east of Kazakhstan.

Family Muridae - Murids

Lybian jird - Meriones lybicus Lichtenstein, 1823. Distribution: densely soiled plain and lowland
deserts and semi-deserts of Northern Xinjiang, Southern Kazakhstan, Middle and Near Asia,
Transcaucasia, Southern Asia Minor, Levant, Western Arabia; Africa north of the Sahel zone. Optional
synanthropic species. Grain eater, sometimes pest of grain crops, granaries. Host of highly dangerous
infections and helminthoses. Kerbulak, on breadcrumbs crops. Numbers average, did not exceed EMT in
2018-20109.

Figure 1- Lybian jird
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Tamarisk jird - Meriones tamariscinus (Pallas, 1773). Distribution: Primarily along river valleys in
deserts from Pre-Caucasus through Kazakhstan to southwestern Mongolia and to southern Tajikistan.
Optional synanthropic species. Grain eater, sometimes pest of grain crops, granaries. Host of especially

dangerous infections and helminthoses. Kerbulak, on breadcrumbs crops. Single number, did not exceed
EMT in 2018-2019.

Figure 2 - Tamarisk jird

Great gerbil - Rhombomys opimus (Lichtenstein, 1823). Distribution: Lesser deserts of lranian
Highland, Kazakhstan, Central and Central Asia. Feeds on green shoots of plants, harm is insignificant.
Carrier of especially dangerous infections and helminthoses. Kerbulak, sporadic colonies near or on
breadcrumbs t crops were observed. Single number, did not exceed EMT in 2018-2019.

Figure 3- Great gerbil

House mouse - Mus musculus Linnaeus, 1758. Distribution: Worldwide in human settlements.
Sinanthropic species. Grain eater, sometimes a pest of grain crops, granaries. Host of especially dangerous
infections and helminthoses. Kerbulak, on breadbasket crops. Baiserke, on crops of alfalfa, soybean,

barley, wheat and corn. The number is high, but did not exceed EMT in 2018-2019, and in 2020 it tends
to grow.

oifn

Figure 4 - House mouse
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Brown rat - Rattus norvegicus (Berkenhout, 1769). Distribution: Originally - Transbaikalia,
Priamurye, Primorye, Northeast China; lightly in or near human settlements. Sinanthropic species. Grain
eater, sometimes pest of grain crops, granaries. Host of highly dangerous infections and helminthoses.
Kerbulak, on cereal crops and corn. Baiserke, on crops of alfalfa, soya, barley, wheat and corn. The
number is high, but did not exceed EMT in 2018-2019, in 2020 it tends to grow.

Figure 5- Brown rat

Family Cricetidae - Hamsters

Zaisan, or Oriental mole vole - Ellobius tancrei Blasius, 1884. Distribution: Deserts and semi-deserts
of plains and foothills, mountain and alpine steppes and meadows to the east from the Amudarya River to
the Alakol basin and Prizaisanya, Tien Shan and Pamir-Alay Mountains up to 4000 m above sea level;
isolated in Tuva; northern border is not clarified. Mongolia, North-Western China. Feeds on underground
parts of plants, harm is insignificant. Host of highly dangerous infections and helminthoses. Kerbulak, on
breadcrumbs and corn crops. Bayserke, on crops of alfalfa, soybeans, wheat, barley and corn. The number
is high, but did not exceed EMT in 2018-2019, in 2020 it tends to grow.

Figure 6 - Zaisan mole vole

The common vole is Microtus arvalis (Pallas, 1778). Distribution: South of forest, forest-steppe and
steppe zones of Europe, south of Western Siberia, east to Altai, Xinjiang, Northwest Mongolia. Feeds on
green shoots of plants, harm is insignificant. Host of especially dangerous infections and helminthoses.
Bayserke, on crops of alfalfa, soybaen, wheat, barley. The number is high, but did not exceed EMT in
2018-2019, in 2020 it tends to grow.

Figure 7 - Common vole.
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Family Sciuridae - Squirrels.

Yellow ground squirrel - Spermophilus fulvus Lichtenstein, 1832. Distribution: Kazakhstan, Central
Asia Plain, North-Eastern Iran, North-Western Afghanistan, western Xinjiang. At high numbers it can
damage crops. Host of highly dangerous infections and helminthoses. Kerbulak, on crops. Baiserke, on
soybeans. Numbers are single, did not exceed EMT in 2018-2019, no upward trend was noted in 2020.

Figure 8- Yellow ground squirrel

Discussion of research results. In total, we observed 5 species of pest rodents from the family of
Murids (Muridae), 2 species from the Hamsters family (Cricetidae) and 1 species from the family of
Squirrels (Sciuridae) on fodder crops in the south-east of Kazakhstan. Of these, 4 murids are optional or
complete synanthropists, i.e. they are capable of harming not only on crops, but also in living, household
and storage areas. Species such as the brown rat Rattus norvegicus (Berkenhout, 1769), house mouse Mus
musculus Linnaeus, 1758, common vole Microtus arvalis (Pallas, 1778) and Zaisan or Oriental mole vole
Ellobius tancrei Blasius, 1884 have a tendency to increase in numbers. These same species are most
widely distributed in the fields of damaged crops (table 1).

Table 1- Species composition and distribution of rodents on forage crops in the south-east of Kazakhstan
(Talgar and Kerbulak districts, "Baiserke Agro™ LLP) in 2018-2020

. Culture
Rodent species
Alfalfa  Soyben Barley Wheat Corn  Breadcrumbs

Lybianjird Meriones lybicus Lichtenstein, 1823 ++
Tamarisk jord Meriones tamariscinus (Pallas, 1773) +
Great gerbil Rhombomys opimus (Lichtenstein, 1823) +
é?glsslir; Tég{lemal mole vole Ellobius tancrei + + -+ -+ + -+
Common vole Microtus arvalis (Pallas, 1778) ++ ++ ++ ++ ++ ++
House mouse Mus musculus Linnaeus, 1758 ++ ++ ++ ++ ++ +
Brown rat Rattus norvegicus (Berkenhout, 1769) + ++ + + ++ +
Yellow ground squirrel Spermophilusfulvus + +

Lichtenstein, 1832
Symbols: + - single findings; ++ - common species.

As can be seen from the table, the distribution of rodents in fields of forage crops depends on their
ecology. Xerophilous species such as gerbils are recorded only on the grassland crops. Oriental mole vole,
which due to underground lifestyle does not like overwetting, is noted on all crops, but high numbers are
observed only on those crops that do not have irrigation. In fields of water-intensive crops with abundant
irrigation, such as soybeans and corn, it is found only in single numbers. The gray rat, which, in contrast,
needs permanent sources of drinking water and therefore gravitates towards wet habitats, is most abundant
in these fields. The common vole and house mouse, which are common in all cultures, are quite
ecologically plastic.
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At high numbers, these rodent species can not only cause direct economic damage to plants, but also
cause disease in humans and domestic animals, because they are hosts of their pathogens. For this reason,
their numbers should be constantly monitored and protective measures should be taken if necessary.
According to the literature, other rodents may also be present in the study area that we have not yet noted
- at least 8 representatives of the families already mentioned and species from the families of Dipodidae
and Gliridae.

Conclusion. Of the 8 species of pest rodents identified on fodder crops in the south-east of
Kazakhstan, 4 species of murids are optional or complete synanthropists, which can harm not only crops,
but also in residential, household and storage facilities. The increase in numbers is observed in the brown
rat R. norvegicus, house mouse M. musculus, common vole M. arvalis and oriental mole vole E. tancrei.
They are also the most widespread in the fields of damaged cultures. Thus, when conducting surveys and
predicting an outbreak of mass reproduction of pest rodents, attention should be paid first to these species.

Source of funding for the research. The work was prepared within the framework of the project of
the Ministry of Agriculture of the Republic of Kazakhstan BR 06249249 "Development of a
comprehensive system to improve the productivity and pedigree quality of farm animals, by the example
of LLP" Baiserke Agro "on the sub-project 2" Improvement of technology of cultivation and harvesting of
fodder crops.
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A. Bb. EcxaHos, W. . Tempewes, A. M. MakexaHoB, A. M. TypCbIHKY/10B
“Baiicepke-Arpo oky FbiibIMU-eHAipicTik opTanbirb” XKLLUC, Apkbl6aii aybinbl, AnmaTbl 06/1bicbl, KasakcTaH

OUTYCTTK-WbIFbICbIHAAFbI KASALUCTAHHbILU XXEMA1K OAUBINAAP EMCIHAOENT
3NAHAbI KEMTPITLUTEP (RODENTIA: CRICETIDAE, MURIDAE, SCIURIDAE)

AHHOTauus. KasaKcTaHHbIH OHTYCTik-WhbIFbIcbIHaFbl XXeM - LWen AaKblifapbiHbIH encrnnHae 6apsbirbl
KambIT TAKbiMbIHaH (Cricetidae) WbIKKaH 31AHAbl KeMipriwTepdiH 5 TYpi: KbI3bINK¥APbIK K¥MTbIWKaH Meriones
lybicus Lichtenstein, 1823, >blWwrbin K¥MTbIWKaHbl Meriones tamariscinus (Pallas, 1773), YNKeH K¥MTbILWKaH
Rhomomys opimus (Lichtenstein, 1823), 3aiicaH, Hemece LWbIrbic cokblp Ellobius tancrei Blasius, 1884, kaglmrl
TokanTio Microtus arvalis (Pallas, 1778) (Cricetidae); 2 Typuuwy, 6ipi-oTaFackl MbiwnHble (Muridae) - YW ThilwkaH
Mus musculus Linnaeus, 1758 >x3He c/p ereyk¥ipbik Rattus norvegicus (Berkenhout, 1769), »x3He 1 TYpi TekTec
Bennubnx (Sciuridae) - capbl capw”Hak Spermophilus fulvus Lichtenstein, 1832. OnapabiH 2 TYpi KambIT (Kbi3bl/-
CYVieKTi »3He TapaK K¥Mbl) X3He 2 TYpi ThilWKaH (Cp ereyk¥iipbiK xaHe YW ThillKaHbl) (haky/bTaTUBTIK HeMece
TONbIK CUMHaHTponTap 60MnbiN Tabblnafbl, ACHU ericTe raHa emec, T/PrbiH, LWApyallblbIK X3He Koima Y-
XalinapblHga 3usH KenTipyi MymwwH. CaHbIHbIH ecy ypalcl cp ereyk¥iipbik R. norvegicus, yin TIHTylp M. musculus
cuAKTbI TYpnepi 6ap, kaglmrl pgana M. arvalis »x3He 3aiicaH, HeMece LWbIrbIC COKbIp E. tancrei. B~n Typnep
3aKbIMaHraH fdakbingapiblH ankantapbl 60fblHWA KeH TapasraH - Kep6/niakTa epkekwen neH >XYrepi
ericTikTepiHge, balicepke - >KOHbllWKa, Malbypwak, 6ugai, apna >X3aHe >XXYTrepi ericTikTepiHAe TipKesreH.
KemipriwTepdiH a3blKTbIK JaKblifap ankantapbl 60MbIHLWA Tapanybl 01apAblH 3KONOrMAcbiHa 6alinaHbiCTbl. K¥m
CUSIKTbl KCepounbii Typrep TeK epKeKLlen ericTikTepiHAe raHa OenrweHreH. >Xep acTbl emip canTbiHa
6ainaHbICTbl LWamagaH ThbIC Xakcapa aIMalTbiH LWbIFbIC COKbIP, 6ap/bliK Aakblngapfa aTan KepceTinreH, 6ipak
XOrapbl CaHbl Cyapbl/IMaliTbiH OnapfblH iWiHAe raHa b6alikanagbl. Manbypliak >K3He >Xyrcpl cusiKTbl MOS
cyapblnaTblH J3HAL faKblngapAbiH ericTiKTepiHAe 01 TeK KaHa 6ipsi-kapblM Menwepae TabbinraH. KepiciHwe, aybi3
CYAbIH T¥paKTbl Ke3fepiHe M¥KTaX C¥p ereyk¥iipblK, OCbiraH opai biarangbl >kepnepre Kewin KeTegi, oCbl
ankanTtapga Ken. Kaglmrl Tokanric xxaHe yii TbilKaH, 6apnblK jakbligapaa KapanavibiM K00 MsabIK N1acTUKabIK.
>Kannai ke6eto epLuyi KesiHAe OCbl 3VSAHAbI KEMIPTilLTep eciMaiKTepre TXKesei 3KOHOMUKasbIK 3USH KeNTipin KaHa
KoWMali, agamaap MeH Yii >kaHyapnapblHbIH aypynapbiH TyAblpybl MyMK1H, ce6e6i onapiblH KO3AbIPrbIlTapbIH
TapaTywbliap 60nbin Tabblnagbl. OcbiraH opali onapfblH CaHblHA T¥PaKTbl MOHUTOPUHI XYPN3Y X3He KaxkeT
6onraH >xarpganga-kopray iC-uapanapbiH Xyprlsy kaxeT. Ocblnaiilla, 3vsHAbl KeMiprilwiTepgiH xannalii Ke6eroiH
3epTTey X3He 6o/mkay KesBfe 6lplHWI KesekTe aTanraH Typ/iepre Hasap ayjapy Kepek. 3nebu manimeTTep
6oliblHIWIA, KoplwlasraH aymakTa 6acka fga Kemipriwtep, 3sipre 613 6enrinemMereH - >korapblfja KepceTinreH
T¥KbIMAacTapAblH KeM AereHge 8 ekini xxaHe ¥wwa T¥KbimgacTapbiHaH (Dipodidae) 3aHe ¥iKbl T¥KbiMAacTapbliHaH
(Gliridae) T¥patbIH Typnep 60/1ybl MyMK1H.

TywH ce3gep: KemipriwTep, Rodentia, Cricetidae, Muridae, Sciuridae, >xeMmwen pakbingapbl, '‘bBaiicepke
Arpo" XXLWC, OHTycnK-LbIrbic KasakcTaH.
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TOO «Y4ebHblii Hay4HO-MPON3BOACTBEHHDIN LeHTP Balicepke-Arpo»,
n. Apkblbaii, AnmaTuHcKas obnactb, KasaxcrtaH

BPEAHbBIE M'PbI3YHbI (RODENTIA: CRICETIDAE, MURIDAE, SCIURIDAE)
HA MOCEBAX KOPMOBbLIX KYJIbTYP HA FOTO-BOCTOKE KA3AXCTAHA

AHHOTauunsa. Bcero Ha noceBax KOPMOBbIX Ky/bTyp Ha lOro-BocToke KasaxcTaHa Hamu 6bl10 0TMeYeHO 8
BNJOB BPEAHbIX rPbI3yHOB M3 cemeicTBa MblwnHbIX (Muridae), XomsikoBbix (Cricetidae) n Benmubux (Sciuridae),
cpean Hux: nopgcemeiicTtBo MNecuaHkoBble (Gerbillinae) - KpacHoxBocTass necyaHka Meriones lybicus Lichtenstein,
1823, rpebeHwMkKoBaa necyaHka Meriones tamariscinus (Pallas, 1773), 6onblaa necyaHka Rhombomys opimus
(Lichtenstein, 1823), noacemelicTBo MblwnHble (Murinae) - gomoBas Mbiwb Mus musculus Linnaeus, 1758 n cepast
Kpbica Rattus norvegicus (Berkenhout, 1769), nogcemelictBo nonesok (Microtinae) - 3alicaHckasi, UM BOCTOYHas
cnenywoHka Ellobius tancrei Blasius, 1884, n o06bikHOBeHHas mnoneBka Microtus arvalis (Pallas, 1778),
noacemencTBo 3emnsiHble 6enku (Xerinae) - xenTblin cycnuk Spermophilus fulvus Lichtenstein, 1832. N3 Hux 2
BMAa MecHaHKOBbIX (KPacHOXBOCTas M rpebeHLUMKOBas MecHaHKn) M 2 BMAA MbILWMHbIX (Cepas Kpbica U AoMOBas
Mbilb) ABASAIOTCA (haKyNbTaTUBHbIMW WAW MOAHLIMW CMHAHTPOMamu, T.e. CNOCOOHbIMW BpeAUTb He TONbKO Ha
noceBax, HO B XXW/bIX, XO3AACTBEHHbIX U CKNAACKMX MOMELLEeHNAX. TeHAeHUMIO K POCTY YMCNEHHOCTU UMEeIT Takume
BMAbl, KaK cepas Kpbica R. norvegicus, gomoBas Mbiwb M. musculus, 06blkHOBeHHas mnoneska M. arvalis u
3alicaHCKasi, W11 BOCTOYHAsA cnenyLlioHka E. tancrei. 3Tn xe BUAblI MMeIOT Hanboee LWLMPOKOe pacnpocTpaHeHre no
nonsam NoBpexaaemblX Ky/nbTyp v 3adukcupoBaHbl B Kepbynake Ha noceBax XUTHSAKa U KyKypysbl, B balicepke - Ha
noceBax JOLEPHbI, COM, NLUEHULbI, AYMEHA U KYKYPY3bl. PacnpefeneHune rpbi3yHOB Mo MofsiM KOPMOBbIX KyNbTyp
3aBMCUT OT UX 3KOMOrMU. Takue KCepouiibHble BUAbI, KaK MecHaHKW OTMeYeHbl TOMbKO Ha MOCeBax XXWTHSIKa.
BocTouHasa cnenyLoHKa, KoTopas B CWy MOA3eMHOro o6pasa XW3HW He M6WUT nepeyBnaXKHEHWs, OTMeYeHa Ha
BCeX Ky/NbTypax, HO BbICOKas YMC/IEHHOCTb HabNIO4aeTCcs TO/IbKO Ha TeX M3 HUX, Ha KOTOPbIX OTCYTCTBYET MOSIMB.
Ha nonsx BnaroeMkmx Ky/nbTyp C 06WM/IbHBbIM MOMMBOM, TaKMX KakK COSl M KyKypy3a, OHa HalijeHa TONbKO B
e[WHUYHbIX KonmdecTBax. Cepas Kpbica, KOTOpasi, HampoTWB, HY>XAaeTCs B MOCTOSAHHbIX UCTOYHMKAX MUTbLEBOM
BOAbl, W B CW/y 3TOFO TAFOTeeT K BAKHbIM MeCTO06MTaHUAM, Hanbosiee MHOFOYMC/IEHHA Ha 3Tux nmonsx. JocTa-
TOYHO 3KOMIOTMYECKWN MIACTUYHBLI 06bIKHOBEHHAS MOMEBKA W AOMOBas Mbllb, 06blYHblE Ha BCeX KynbTypax. lMpu
BCMbILLKE MACcCOBOr0 PasMHOXEHMA faHHble BPefHble rPbi3yHbl CMOCOOHbI HAHECTU He TONbKO HEeroCpeACTBEeHHbIN
9KOHOMMYECKMNIT yLlepb pacTeHUsM, HO W Bbi3BaTb 3abo0neBaHWA NIOAel M AOMALHWUX XXUBOTHbIX, MOCKO/bKY
ABNSAIOTCA MepeHoCHMKaMn MX BO3byauTenein. B cuny aToro cregyeT BECTW MOCTOSHHbIA MOHUTOPUHT MX YWUC/EH -
HOCTU N B CNyyae BO3HWKHOBEHUS HEO6XO4MMOCTU - MPOBOAWUTH 3aLMTHblE MeponpuaTUS. Takum obpasom, npu
npoBejeHnn 06¢cNef0BaHNIi 1 MPOrHO3MPOBAHUW BCMbILLKN MacCOBOr0 Pa3MHOXEHNS BPeAHbIX FPbI3YHOB C/ieayeT B
nepBylo ouepefb 06pawiaTb BHMMaHWe Ha yKasaHHble Bugbl. M0 AMTepaTypHbIM faHHbIM, Ha 06creayemoi
TEPpPUTOPMM MOFYT MPUCYTCTBOBATb W APYrue rpbi3yHbl, NOKa He OTMEYeHHble HaMW - MO MeHblUeil mepe 8
NpeAcTaBUTENEN U3 YXKe yKasaHHbIX Bbille CEMENCTB M BUAbl U3 CeMelicTB TylwKaHunkoB (Dipodidae) n coHeBbIX
(Gliridae).

KntoueBble cnoBa: rpbidyHbl, Rodentia, Cricetidae, Muridae, Sciuridae, kopmoBble KynbTypbl, TOO «Balicep-
Ke Arpo», loro-BoCTo4Hblli KasaxcTtaH, 3KOHOMUYeCKMIA Mopor BpefoHocHocTu (AMB).
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