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Abstract. In this study, we aimed to determine the harmful species of grasshoppers that are distributing in the central
region of Mongolia. We conducted our research at 12 different sites across 5 provinces, collecting samples entered 10
sweeps in a site of 100 m? each were used as individuals. The study successfully determined the species composition
of 25 harmful grasshoppers, and it encompassed analyses of their distribution, richness, diversity, evenness and the
similarities among grasshoppers communities in 6 phytogeographical regions.
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Introduction

About 28,400 species of orthopteroid insects have
been recorded in the world, with over 170 species
the Acridoidea
superfamily includes 8307 species, 1745 genera, and 11

recorded inour country. Globally,

families. In Mongolia, 127 species (with 26 subspecies)
are distributed in 49 genera belonging to 3 families of
this superfamily [1], [2].

Mongolia’s forest, water and mineral resources are
in the central region. Therefore, the region is suitable for
agriculture, livestock grazing, and hay production.

In addition, Mongolian scientists have identified
new species of orthopteroid insects in this region,
making a substantial contribution to the field of scientific
knowledge [1], [3].

Grasshopper, among the insect family , serve as
indicators of specific biotopes and natural zones [4].
Their populations can experience outbreak in suitable
climate conditions, leading to considerable damage to
pastures and crops [5]. Also, due to favorable climatic
conditions, the number of grasshoppers increased,
causing great damage to pastures and crops [6].
Therefore, it is imperative to investigate the composition
and distribution of harmful grasshopper species in the

central region of Mongolia, which is the primary area for
hay production, grasslands, and cultivation the country.

The purpose of this study is to determine the
composition of harmful grasshopper species distributed
in the Central region, assess their diversity, and
compare their abundance and distribution in different
phytogeographical regions.

Materials and methods

Our study areas include all provinces within the
central region of Mongolia, namely Khuvsgul, Bulgan,
Selenge, Tuv, Arkhangai and Uvurkhangai. These
provinces belong to phytogeograpical regions as
follows: Khuvsgul mountain taiga, Khentii mountain
taiga, Khangai forest steppe, Mongolian-Daurian forest
steppe, Middle Khalkh dry steppe, and Valley of lakes
semi-desert steppe [7] (Fig. 1).

We used data collected during the Mongolian-
Chinese biological expedition where a total of 507
grasshoppers from 12 sites including Ulaanbaatar, Tuv,
Bulgan, Selenge, Khuvsgul, and Uvurhangai provinces,
spanning from the 1st to 26th of July, 2010, and collecting
samples entered 10 sweeps in a site of 100 m? each were

used as individuals [8], [9]. Taxonomic processing of
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Fig. 1. Study areas and phytogeographical regions
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Note: KhuMT-Khuvsgul mountain taiga, KheMT-Khentii mountain taiga, KFS-Khangai forest steppe, MDFS- Mongolian

Daurian forest steppe, FGKMMS-Foothills of Great Khingan mountain meadow steppe, KMSDS- Khovd mountain semidesert
steppe, MAMS-Mongolian Altai mountain steppe, MKDS-Middle Khalkh dry steppe, EMS-East Mongolia steppe, DGLSDS-
Depression of Great Lakes semidesert steppe, VLSS-Valley of Lakes semidesert steppe, EGSDS-East Gobi semidesert steppe,
GAMSDS-Gobi Altai mountain semidesert steppe, DGD-Dzungarian Gobi desert, TGD-Transaltai Gobi desert, AGD-Alashan

Gobi desert.

the samples collected during fieldwork was identified at
the Entomology Laboratory of the Institute of Biology,
MASusing the relevant identification keys and reference
books [1], [8], [10], [11], [12], [13], [14], [15], [16],
[17]. The Shannon-Wiener diversity-H’ [18] and Peilou
evenness indices-J’[19] were calculated using an Excel
program. Additionallysite specific abundance ranking
and cluster analysis were performed using Biodiversity
Pro 2.0 software [20].

Results

We have registered 25 harmful grasshopper species
belonging to 21 genera of 10 tribes of 4 subfamilies from
the Central region of Mongolia (Table 1).

We are showing harmful species of grasshoppers
represented at the subfamily level. The subfamily of
Gomphocerinae Fieber, 1853 comprises 11 species,
accounting for 44 % of the total.

Following closely is the subfamily Oedipodinae
Walker,
Subsequently, the subfamily Melanopinae Scudder,

1871 with 10 species representing 40%.

1897 includes 2 species, accounting for 12%,while the
subfamily Calliptaminae Jacobson, 1905, accounts for

4%, including only one species (Fig. 2).

Throughout the central region, harmful species are
most abundant in the Khangai forest steppe (24 species),
the Mongolian-Daurian forest steppe (24 species), the
Khentii mountain taiga (24 species), and the Khuvsgul
mountain taiga (22 species). Calliptamus abbreviatus
and Oedaleus decorus are common in the Valley of lakes
semidesert steppe (Table 2).

Table 2 shows that grasshopper communities are
high in species richness, diversity, and evenness in all
phytogeographical regions, except for the Valley of
Lakes Semidesert Steppe, indicating that most species are
uniformly distributed and that there are no overdominant
species.

When checking the harmful grasshopper species are
clustered by the phytogeographical regions: The harmful
species distributed in the Khentii mountain taiga regions
were the most similar (95%) to the species distributed in
the Mongolia-Daurian mountain forest steppe, while the
species distributed in the semidesert steppe of the Valley
of Lakes were significantly different (18%) from others
(Fig. 3).

The abundances of harmful grasshopper species in a
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Table 1. Species composition of harmful grasshoppers in Central Mongolia
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Scudder, 1897

Jacobson, 1905

Prumna Motschulsky, 1859

Prumna primnoa (Motschulsky, 1846)

Podisma Berthold, 1827

Podisma pedestris pedestris (Linnaeus, 1758)

Family | Subfamily Tribe Genera Species
Calliptaminae Bfuarlli)lgiexlflcl)n
Jacobson, Calliptamus Serville, 1831 Calliptamus abbreviatus (Ikonnikov, 1913)
1905 Wattenwyl,
1893
ini Arcyptera fusca (Pallas, 1773
Arcypterini Areyptera Serville, 1838 yptera fusca ( )
Bolivar, 1914 Pararcyptera microptera (Fischer-Waldheim, 1833)
CthSOChra' Chrysochraon Fischer, 1853 Chrysochraon dispar (Germar, 1831)
ontini Brunner
von Watten- Mongolotettix Rehn, 1928 Mongolotettix japonicus (Uvarov, 1914)
wyl, 1893
Gom%hoge' Aeropedellus Hebard, 1935 Aeropedellus variegatus (Mistshenko, 1951)
r1na<138 51§ e Gomphocerus Thunberg, 1815 Gomphocerus sibiricus (Linnaeus, 1767)
Chorthippus ablomarginatus (De Geer, 1773)
Gomphocerini .
= Fiober, 1853 Chorthippus Ficber, 1852 Ch?rtthéus falla)f (Zubovsk.y, 1899)
® Chorthippus intermedius (Bey Bienko, 1926)
§ Myrmeleotettix Bolivar, 1914 Myrmeleotettix palpalis (Zubovsky, 1899)
é Stauroderus Bolivar, 1897 Stauroderus scalaris (Fischer-Waldheim, 1846)
P Bohemanella Ramme, 1951 Melanoplus frigida (Boheman, 1846)
= | Melanoplinae Podismini
5
<

Angaracris Bey-Bienko, 1930

Angaracris barabensis (Pallas, 1773)

Bryod.emini ) Bryodemella holdereri (Krauss, 1901)
Bey-Bienko, Bryodemella Yin, 1982
1930 Bryodemella (B.) tuberculata (Stoll, 1813)
Bryodema Fieber, 1853 Bryodema luctuosum (Stoll, 1813)
Epacromiini Epacromius Uvarov, 1942 Epacromius tergestinus (Charpentier, 1825)
Brunner von
Oedipodinae Wattenwyl, Stethophyma Fischer, 1853 Stethophyma grossus (Linnaeus, 1758)
Walker, 1871 1893
Stenobothrini Omocestus Bolivar, 1878 Omocestus haemorrhoidalis (Charpentier, 1825)
Harz, 1975 Stenobothrus Fischer, 1853 Stenobothrus lineatus (Panzer, 1976)
Oedipodini .
Walker, 1871 Celes Saussure, 1884 Celes skalozubovi (Adelung, 1906)
Locustini . . .
Kirby, 1825 Oedaleus Fieber, 1853 Oedaleus asiaticus (Bey-Bienko, 1941)
Total 4 10 21 25
12
Brey-Curtis Cluster Anelysis {Single Link)
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Fig. 2. Harmful species of grasshoppers in Central Mongolia
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Fig. 3. Cluster analysis of harmful grasshopper species by

phytogeographical regions.
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Table 2. Species richness, diversity and evenness of harmful grasshoppers distributed in phyto-geographical regions.

Ne Phytogeographical regions Species richness H'- Diversity J'- Evenness
1 Middle Khalkh Dry Steppe 19 2.71 0.92
2 Mongolian Daurian Forest Steppe 24 3.11 0.97
3 Valley of Lakes Semidesert Steppe 2 0.69 0.99
4 Khangai Forest Steppe 24 3.07 0.96
5 Khuvsgul Mountain Taiga 22 2.98 0.96
6 Khentii Mountain Taiga 24 3.04 0.95
Abundance Plot
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Fig. 4. The distribution of harmful grasshoppers by abundance rank.

100 m? area were compared by the phytogeographical
regions and the abundance was high in the Khangai
forest steppe region with 24 individuals, while 5
individuals occurred in the Mongolian-Daurian forest
steppe, Middle Khalkh dry steppe, and Khentii mountain
taiga. Valley of Lakes semidesert steppe has the lowest
abundance of the harmful grasshopper species (Fig. 4).
Therefore, the most abundant spread of grasshoppers
in the forests steppe of Khangai mountain may have a
negative effect on the pastures.

Discussion

Chogsomjav et al. (1973) registered roughly 30
species of orthopteroid insects known to cause damage
in agricultural areas of Mongolia [21]. In our study, we
have determined 24 species of harmful grasshoppers
in the central region of Mongolia. These species are
distributed in forest-steppe and steppe zones.

Notably, some grasshopper species were specific to the

102

phytogeographical regions. We registered Bryodemella
(B.) tuberculata Stoll, 1813 from Khuvsgul mountain
taiga; and Calliptamus abbreviatus (Ikonnikov, 1913),
Oedaleus decorus (Germar, 1825) found in the Valley of
Lakes semidesert steppe. But Chogsomjav et al. (1973)
[21] previously recorded Bryodemella (B.) tuberculata
Stoll, 1813 as a pest of steppe; and Calliptamus
1913),
(Germar, 1825) as pest of forest steppe and desert steppe.

abbreviatus  (Ikonnikov, Oedaleus decorus
The species that occurred in the steppe zone were spread
to the taiga of the Khuvsgul mountain and the semidesert
steppe of the Valley of Lakes. This indicates the need to
further study the distribution pattern and migration and
shift of harmful grasshoppers in the region.

As for the natural zones of Mongolia, the central
region belongs to the forest steppe zone as a whole.
Therefore, except for the Valley of Lakes community, it
is possible that they are 85 percent similar in grasshopper
species composition.

Entomology
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Conclusion

We registered 25 harmful grasshopper species
belonging to 21 genera of 10 tribes of 4 subfamilies in
central region of Mongolia.

Considering the data analysis the harmful
grasshopper species along with the subfamily level
Gomphocerinae Fieber, 1853 (11 species) at 44 %,
followed by Oedipodinae Walker, 1871 (10 species) at
40%, then Melanopinae Scudder, 1897 (3 species) at
12% and lastly Calliptaminae Jacobson, 1905 at 4% of
which is included only one species.

Cluster analysis showed that the grasshopper
community in the Khentii mountain taiga and the
Mongolian-Daurian forest steppe were very similar,
but there were some significant differences between the

Valleys of Lakes semidesert steppe.
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MoHT0J1 OpHBI TOBUITH 0YCII TAPXAJITTAN HAPUAAHBI XOHOOJIT 3YIJIYYAUITH
OYPIJ1IDXYYH, 0JIOH SIH3 OaiigaJ

Yuubomm DHX3A5A 0, Topskcypan AnTAHUUMOT! () Uynyyroar CyBILRIAT?

'Moneon Yac, Yaaan6aamap, LLlunociox yxaanvr akademu, buonoeuiin Xypaosnsm
’Monzon Vi, Yaaanbaamap, Monzon Yicein 6on06cponsin ux cypayyis, Buonozuiin manxum
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XypaaHryi. Bun suoxyy cynairaaraap MOHron OpHBI TOBMIH Gyca Tapxax Oyil 1apliaaHbl XOHEeNT 3yHIMidr
WIPYYJI3X33P 30pbK I'YHIITrm3s. Huiit S afimruiin razap HyTruiiH 12 mprr axumax, tyc 6yp 100 M2 tan6Gaiin 10 ynaa
XOBOI10% OPCOH OOATANIMHNT CyAaaraaHbl X3paMIATA3KYYH 6onros. Cynanraaraap HUHT 25 XeHOeNT 3YIINIH LapLaaHsl
OYPAIPXYYHHUT TOTTOOXK, ypraMal ra3ap3yiH 6 Toiport tapxax Oaiimang XuicoH Oasiar, oJIoH siH3 Oaiiman, sKurm
Gaiiian 0OJIOH TOUPTYYIbIH OYJITIMIIMHH TOCOO 3YIH AYH IIMHKUITIT Opyy/uiaa.

Tyaxyyp yre: 621493p, TapuanaH, XOHOeINT Lapliaa, TapXaiT

XymsH aBcan 2023.08.03; xsaHaH Toxuomnayyncad 2023.10.09; 3eBmeepcen 2023.10.24

© 2023 3oxuoryna. CC BY-NC 4.0 nuriens.

Opumna

Jpnxuit 19op nryayyH nanasarans 0ar (Orthoptera)-T
xamaapargax 28400 opumm 3yin maBx Oaiinraac
Mownrong 170 rapyi 3yinm TaMIATIBIIK?S. Llapraassr
1991 oBor (Acridoidea)-t Huittaes 11 oBruitn 1745
topauitd 8307 3yin (1221 a7 3yin) napiaa 6artaaraac
MaHail opoHJ 3 oBruitH 49 Tepnuita 127 3yin (26 131
3y#n) mapuaa tapxaar [1], [2].

TeBuitH Oyc Hyrarr MOHroa OpHBI OH MoOJ, YC,
AIlUIT MaaTMaJblH TOMOOXOH Heell raspyyxa Oaifmar
Oerees XajiaH, TapualaH, Mall & axyld 3pXJdXd1 HIH
TOXUPOMKTOH FOM.

MeH tyxaita 6yc HyTraac MOHTOI YACHIH pAIMTI
MIMHD TOpeJ, 3YHIUHT HI®MK TOMISIVISH, HIMHXKIDX
yXaaHJ] YHITO# XyBb HOMAD opyyJicaap Oaiina [1], [3].

lymyyn namaBdataHbl Oar TYYH AOTPOOC HapIliaaHbl
OBrMIH WIaBX Hb TyXailH Owuoron, OaiframmitH Oyc
oycnyypuitn unaukarop Oongor [4]. Tyxaitn TanOaiin
OTHOOp HATTpanTail Tapxax, OATIIIPUIH ypramian
OYpXIBUMHT ycTraxk Oaiiraa Iapuaar XeHeeNTdH 3yl
'K Y319T [5] MeH mar yypslH TOXHUPOMIKTOM HOXIIeJ
OYpa»K, mapraadbl TOO TONTOH OJIMHUPCHOODP O3TI33D,
TapuajgaH] HUX XOMXKIIHHMHA XOXUpon yupyyngar [6].
Witma MoHron opHbI XajuiaH, 021439p, TapualaHTHiH
rox Oyc HyTar 60JI0X TOBUITH OYC3T TapXalTTail XOHOONT

3YIIHIH Hapaasel OYpIIa3XyYH, TApXadThIT CyIaX Hb
3Ty TysraMaaxk Oy acyy/uibIH HAT 00510071 OaiiHa.

OHAXYY Cymairaanbl 30pWIT0 Hb TOBUHH Oyc
HyTarT TapXaX OyH XeHeedT 3YIIMHH IapliaaHsl
OYP3IIAXYYHUHIT TOTTOOXK, OJIOH SIH3 OAWIJIBIT TOOI[OXK,
ypramai razap3yiH suiraarail TOMpOIT X3pXdH TapXcaH

OaiiITIBIT XapbIyyJDK CyJIaX FOM.

MarepuaJ, apra 3yi

bunnuii cynanraa xuicsH razaptT MOHIOIbIH TOBUNMH
Oycwuitn aiimryyn 6oox Xescren, byiran, Cansura, Tes,
ApxaHraii, OBepxaHraii aliMryyJaplH HyTar xamaapHa.
Oarasp ailMar Hp ypramall raszap3yidH MYKJIaJblH
XeBcrenuiiH yynblH Taiira, X»?HTUHH YyJbIH Taiira,
XaHrailH yyiablH OUT X33p, Monroin-JlaryypblH yyibIH
OUT X93p, AyHaaa XanxbeiH X33p, OJOH HYypbIH XOHAUNH
eJIOpXer X33p IICdH Toupryynan [7] xamaapua (1-p
3ypar).

Momnron-XarafpH XaMTapcal OHOJOTHIH X3IpUIH
cynanraar 2010 onel 07-p capem 0l-3¢ 26 xypran
xyramaaHj YmaanOaarap, Tes, bynran, CoamdHr,
XeBcres, OBepxaHrail alMruiiH HyTraap HUMT 12 mprr
XUHMCOH X?I3pHUHH cyjnanraaraap IyDIyylcaH IapliaaHbl
507 Goxranuiir »H? cyJaraaHbl X3pATIATIIXYYH OOJITOB.

Xoaopwmiin cymanraar 100 m? TanGaiin 10 xoBO#HmIOK

104 [ax cyman
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1-p 3ypar. Cyznasraani xaMparjicaH ra3pyy, ypramai rasap3yiiH MyxJanaap

OpCOH  Lapiaar

(81, [9].

JIO3KHJ] aHIrnujaall 3YI7[H 60J'IOBpryJ'IaJ'ITBII‘ XO.]'I601"Z[0X

TOOJK, JIPPKHUI aB4 IyDIyylaB

X99puiiH cypanraaraap LyDIyyDK HpPCOH

TOJOPXOMIIOX OWynr, HOM OyT3midr ammrian [1],
[81, [10], [11], [12], [13], [14], [15], [16], [17] LLIVA-
niiH  buonoruitn  xypasmuruitn  llasx  cyanansx
J1a00paTOPU XUIDK TYHIIDTIIB.

TeBuitn OycuifH ypraman Tazap3yWH TOHpOTrT
TapxXcaH IlapliaaHbl 3YHIUIH OJOH sH3 Oaijan-H’
[18], »kurm Oaiiman-J’ [19] 33par umHACKCHAT DKcen
[porpaMMaap; 3YWIMHH TOXMOJALUBIH apBUWH paHK,
kiactep aHanusbr bpei-Kyprucbin CHUHIM-THMHK 3aiiH
apraap “Bio Diversity Pro 2.0 Version” mporpammaap
6omoBcpyymnas [20].

Cynajraansl Yp AYH

bun eepcomitH cymanraa OOJOH X3BIDIMIAH
M37133 OAPUMTHIT HII'TISH TOBUIH Oyc HyTraac XeHeeJT
3yinuiiH HuiT 4 g9 oBruiH 10 TpubuiiH 21 Tepenn
xamaapax 25 3ydnuir OypTramad (1-p XycHAIT).
TeBuitH OycuiiH HaplaaHbl XOHEeNT 3YHIMHUT a3
oBOI' Tyc Oyp?3p aBu y33x31 Gomphocerinae Fieber,
1853 xamruitn ux Oytoy 44% (11 3yiim); Oedipodinae
Walker, 1871 up 40% (10 3yiin); Melanopinae Scudder,
1897 up 12% (3 3yiin); xapun Calliptaminae Jacobson,
1905 1B neHTe) 4% Oyroy HAT 3yiin OaiiB (2-p 3ypar).
Cynanraa XuicdH HyTTUIiH MOHIOJI OpHBI ypramaiu
ra3ap3yiH My>KJIajJblH TOWPryynaja LaplaaHbl XOHeeJT
3YIITYYI Hb XOPXdH Tapxax OyWT aBd y39Xd1 XaHTaiH

YYJIBIH OUT X33PT XaMIHUH OJIOH Oyroy 24 3yiin Oaiixan
Mownron-JlaryypbIH yymnblH OHUT X33p, XOHTUIH YYJbIH
TalreIH TOUPOrT TyC OYp 24 3Yiin, XeBcrenuiiH yyibIH
Taiiran 22 3yin, xapuH OJOH HYYpPBIH XOHIUWH
menepxer x3puiiH Touport Calliptamus abbreviatus,
Oedaleus decorus xamMma3x X0€p 3yHn Tapxax OaiiHa (2-p
XYCHOIT).

XycHarT X0€pooc xapaxaj IapIaaHbl OyIraMIdI
OJIOH HYYpBIH XOHIHUHH LIeJepXxer x33piIdc Oycan Oyx
ypramana ra3ap3ydH TOHpOrT 3YWIHMiiH Oasar, OJIOH
sH3 Oaiman, >xuryg Oalmmaap ux Oaiiraa Hb MXPHX 3YHI
JKUTT 06ree 1 sMap HAT XAT AaBaMTaljICaH 3yl Oalxryi
Oaifraar unTry»K OaiiHa.

XeHeenT 3yWyyAuir ypramai razap3yiH Toiproop
Tapxax Oaifjuraap Tecee 3YHH KllacTep XHIXK Y39XJ;
XoHTHH 0010H XaHralH yyJIblH TaWIbIH TOWPOIT
TapxcaH XeHeeNT 3YWiIyyad Hb Monrona-JlaryypbiH
YYJBIH OMT X39PT TapXcaH 3YMIYYAT3H XaMIHiiH TOCTIH
(95%) Oaiican OGon xapun OJOH HYYPbIH XOHIUHH
eJIOPXeT X3IPT TapXCaH YWYy R Oycmaac spc suraaTaid
(18%) Gaiinaa (3-p 3ypar).

Tyc OycuitH X6HEOONT LapliaaHbl 3YWINHAH apBHUAT
ypramai razap3yitH Myxkiasaap xapeiyyiaaxamg 100 m?
Tasbaii XaHraiH yyIbIH OMT X39pHIH TOWPOTr'T Xamaapax
cymajraaHbl IPIT XaMTUAH uXx Oyroy 24 0Ooarab,
XapuH MouHron-JlaryypbiH yyiaelH OUT x33p, HyHnman
XaJIXbIH X33p, XOHTUNH YYyNbIH TalTbIH LPTYYII TYC
OYp XaMruiH UXI33 5 00arajb TOXHOJIKII. XOHOeJT
3yinyyauitH xyBba OJNOH HYypBIH XOHIHHH IIOJIOPXOT
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1-p xycHIrT. TeBuitH OycHitH XOHOONT 3YIIHHH OYpAIIdXYYH

OsBor

J>n oBor Tpuod Tepoa 3yiia
Calliptaminae Bcr:liltflg ie‘l;(l)n
Jacobson, Calliptamus Serville, 1831 Calliptamus abbreviatus (Ikonnikov, 1913)
1905 Wattenwyl,
1893
i Arcyptera fusca (Pallas, 1773
Arcypterini Arcyptera Serville, 1838 ypterafusca ( )
Bolivar, 1914 Pararcyptera microptera (Fischer-Waldheim, 1833)
Cl?r}_/sochra- Chrysochraon Fischer, 1853 Chrysochraon dispar (Germar, 1831)
ontini Brunner
von Watten- Mongolotettix Rehn, 1928 Mongolotettix japonicus (Uvarov, 1914)
wyl, 1893
Gomr;l}ose- Aeropedellus Hebard, 1935 Aeropedellus variegatus (Mistshenko, 1951)
rlnafg 51§ °t Gomphocerus Thunberg, 1815 Gomphocerus sibiricus (Linnaeus, 1767)
Chorthippus ablomarginatus (De Geer, 1773)
Gomphocerini .
= Ficber, 1853 Chorthippus Ficber, 1852 Ch?rthlp{)us falla)f (Zubovsk.y, 1899)
® Chorthippus intermedius (Bey Bienko, 1926)
§ Myrmeleotettix Bolivar, 1914 Myrmeleotettix palpalis (Zubovsky, 1899)
é’ Stauroderus Bolivar, 1897 Stauroderus scalaris (Fischer-Waldheim, 1846)
@ Bohemanella Ramme, 1951 Melanoplus frigida (Boheman, 1846)
= Melanoplinae Podismini A
Z | Scudder, 1897 | Jacobson, 1905 Prumna Motschulsky, 1859 Prumna primnoa (Motschulsky, 1846)
5 Podisma Berthold, 1827 Podisma pedestris pedestris (Linnaeus, 1758)
<

Angaracris Bey-Bienko, 1930

Angaracris barabensis (Pallas, 1773)

Bryod?mini . Bryodemella holdereri (Krauss, 1901)
Bey-Bienko, Bryodemella Yin, 1982
1930 Bryodemella (B.) tuberculata (Stoll, 1813)
Bryodema Fieber, 1853 Bryodema luctuosum (Stoll, 1813)
Epacromiini Epacromius Uvarov, 1942 Epacromius tergestinus (Charpentier, 1825)
Brunner von
Oedipodinae Wattenwyl, Stethophyma Fischer, 1853 Stethophyma grossus (Linnaeus, 1758)
Walker, 1871 1893
Stenobothrini Omocestus Bolivar, 1878 Omocestus haemorrhoidalis (Charpentier, 1825)
Harz, 1975 Stenobothrus Fischer, 1853 Stenobothrus lineatus (Panzer, 1976)
Oedipodini .
Walker, 1871 Celes Saussure, 1884 Celes skalozubovi (Adelung, 1906)
Locustini . . .
Kirby, 1825 Oedaleus Fieber, 1853 Oedaleus asiaticus (Bey-Bienko, 1941)
Huiirt 4 10 21 25

Chotipadime Walker, 1871

CXT0H HYYPRIH TARTHITR

MEIGPEOT T

XoBCraTHHE VYIABHE Talira

XowTRitn yym rafira

Xanraiin vyaLm
wiil xap

Monroi-JAarvypei
VY1 i1 xaap

ATHIAN XATILE X0

0 % Tocon wyis 50. 100

2-p 3ypar. TeBuiiH OyCHifH apIaaHbl OBTUIHH XOHOOIT

3-p 3ypar. byarsMauiin Tecee 3yiH KinacTep
3YIIHITH OYpanadXyYH (O34 0BOT TyC OYp33p)
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2-p xycHorT. TeBuiiH OyC HYTTHIH XOHOOT 3YHIMIH Iaplaansl 3YHIHHH Oyp/dJ1, 0JI0H siH3 Oaiian O0OH KUy OaiuTbIH

Y3YYJI2NITI3p ypramai razap3yiH Myskiai tapxax oaiimain

Ne Ypramau razap3yiid Toiipor 3yiismiin 6asiar H'- On0H sH3 Gaiinan J'- Kurx 6aiinan
1 JlyHaan XanxelH Xyypail X33p 19 2.71 0.92
2 MoHron garyypsiH OiT X33p 24 3.11 0.97
3 OJ0H HYYypBIH XOHANUIH HOJIePXer X3P 2 0.69 0.99
4 XaHraifH oiT X339p 24 3.07 0.96
5 XeBCreuiiH yysbIH Taira 22 2.98 0.96
6 XOHTHUIH yy/bIH Taiira 24 3.04 0.95
1w
o -
= A J¥HEA] XanXEIH XI5)
- s,
o NManrao [ ryyplam
g . V¥IBLH OHT X33
g
15 TR ”
- t'.—- i (SN HYYPRIH XaHIEAH
3_ T e TEPXer T33P
10 i) M AT AT VYL
s T XA
- ?'. T ReHCIS IMHH VVIEH
Fg-_.:__“ — e ep @ o ¥ Tafira
‘ r THI'IH;IIII :\L\.'II-TII'I'HEI'II

L}

1-p 3ypar. Cynanraanj xaMmparsicaH ra3pyyz, ypramai ra3ap3yiH Myskiaiaap

X29pHUAH TOWPOT XaMTuiH Oara Toxmoimonrtoil OaitHa
(4-p 3ypar). Uitma XaHraiH yysablH OAT X39PT XOHOOIT
3YIUIMIH IapIiaa XaMriifH X apBHUTail Tapxax Oaiiraa
Hb 03TU33PT COPTeep HeJIeeIk OOIOX IOM.

XJ3JyyJIsr

YorcomkaB Hap (1973) Monron oporny XAA-n
30 rapyit
JTaaBYTaHBIT TAMIATIACAH Oaifnar [21]. YyH33c OumHmii

XOHOOJl yupyysjar 3YINIMHH — 1IynyyH
cynanraaraap MOHTON OpHBI TOBHIH Oyc HyTraac 25
3yl XeHeenT mapmaa Oyprrarmmd. OWT x33p OosoH
X9PUHH OYCYYAdI XOHOONT 3YWIWUHH Iapiiaa Kurj
Tapxax OaiHa.

YorcomrkaB HapbIH X?9PUIH OYC HyTarT TOMASIIIICOH
Bryodemella (B.) tuberculata Stoll, 1813 3yiin Hb OuIHUI
cyaajnraaraap XeBCreJIMHH YyJiblH TaWIblH TOHPOIT;
XapuH OUT X33p OOJIOH IeJepXer X IpUiH Oycin
tapxanrrtait racau Calliptamus abbreviatus (Ikonnikov,
1913), Oedaleus decorus (Germar, 1825) 33par 3yiinyyn
Hb OJIOH HYYpBIH XOHIHMHH IOJIOpXer X3IpT TyC TYC
OypTrarmms [21]. Xoopuiin Oycan Tapxaxk OadicaH 3yHi

[Iax cyman

Hb XOBCTOJHIH YYIBIH Taiira 0omoH OJOH HYypHIH
XOH/IMIH LOJepXer XpT TapXxax Oainaa. DHY Hb
raanigaa Tyc 0yc HyTTHIH XOHOONT [apliaaHbl OJIIIPOX
3YH TOITOJ, LIMJDKWIT XO0JTO0HUNUT 3alIIIryd cyanax
nraapJyiarataiir xapyyink Oaitxa.

Mosron  opHbl  OaiiranuiiH  Oyc  OycnyypuiiH
XyBBA TOBUHH OyC HyTar Hb HHUUTIPD OUT XI3PHIH
Oycon xamaaparmana. Mitma OJIOH HYYpBIH XOHIMHH
OynmMmmac Oycan Hb 85 XyBUHH TocTIH Oyroy
Hapraansl 3YWIMAH OypaIdXyyHIIpId TecTdi Oaiix

OOJIOMIKTOH FOM.

JAyraaar

bun eepcmuitH cynanraa OOJOH X3BIDIHIH M3I33
GapUMTBIT HATTIH TOBUIH OYCHITH HyTraac XeHOOIT
3YinuitH mapmaansl HUUT 4 191 oBruitd 10 Tpubuitn
21 tepen xamaapax 25 3yWnir OypTrammn.

TeBuitH OycuilH HyTTHIH IapIaaHbl XeHEOOIT
I3 OBOI' TYyC
Gomphocerinae Fieber, 1853 xamruita ux Oytoy 44%

3yHImiT Oyp?3p aB4 y39X37

(11 3yim)—wmiir 233wk Oaiixan xapun Calliptaminae
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Jacobson, 1905 up nenrex 4% Oyroy Har 3yiin Gaiis.

*  XeHeenT 3yWIyyauir ypramai razap3yiH Toiproop
Tapxax Oaluraap TeCee 3YHH KIacTep XUIDK Y33X9II;
XoHTHUI 60MOH XaHraH YyablH TalrblH TOHPOIT
TapXxcaH XOHeeNT 3YyHiyya Hb Monrou-Jlaryypsix
YYIAbIH OUT X33pT TapXxcaH 3YMIYyyATsH XamMruiiH
TocTdi Oailican 6ox OJOH HYYpbIH XOHIWIH
HeJepxer X33pT TapxcaH 3yHiyya Oycmaac spc
sraarai Oais.

Tanapxaau
OHAXYY CyJasiraaHbl @KJIBIT TYHIDTIOXY UHH
CITrIMICY  Tycnanmaa  y3yyiacdH  MVYBUC-uiin

HUUT 9pmdoMTdH Oarmr Hap, [IVA-biH buonorwitn
xypa2mouruiie 1lyByy, maBk CyIuanbH 1a00paTopHitH
9PISM IIUHKWITIOHUN aXwiTaH, TokTop J[.DHXHacaH,
XeXTHui DKOIOTUIH nabopaTtopuiH IPIdIM
IMITHKUITIOHIA aXwiTaH, nokropant [.HapanOaarap,
MuxkpoOHOIOTHiTH nabopaTopuitH SpIdM
MUHKAArIHE  axwitan O.Yarcanmaynam HapT TYH

Tanapxai WIRPXUANIIBE.
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