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Regional differentiation of the Acridoidea ecofaunas in different vegetational

zones (subzones) of Inner Mongolia region

LI Hong Chang* , HAO ShuGuang, KANG Le ( State Key Laboratory of Integrated Management of Pest
Irsects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100080, China)

Abstract Based on the data of long-term field surveys and various literature records, the ewfaunas of
Acridoidea in the following seven vegetational zones ( or subzones) of Inner Mongolia region of China were
expounded: Bright coniferous forest zone of cold-temperate type (F1), Deciduous broad-leaf forest zone of
mid-temperate type (F2), Forest steppe zone (FS), Typical steppe zone (TS), Desert steppe zone (DS),
Steppe desert subzone of warm- temperate type (SD) and Typical desert subzone of warm-temperate type (TD).
The zonal characteristics of specific compositions of Acridoidea fauna, the ecological conditions ( vegetation,
climate and soil etc.) in each zone, and the ewlogical mechanisms in formation of these different specific
compositions were analyzed. The species diversities of acridoids and the zonal diversification of faunal
geographic elements in different zones, and their relationships with different vegetation in each zone were also
summarized and compared. The results indicated that the TS sustained the highest species diversity of acridoids
since it could supply acridoids with sufficient temporal, spatial and trophic niches. In food selection acridoids

«

favor mostly plants of Gramineae and Compositae, and both the “ perennating rosette grass” and “root stock
grass’ were just right the dominant components of plant communities in the TS, and then the acridoids in this

zone could get the most diverse temporal, spatial and nutritional niches with rich foods, diverse habitats,

abundant sunshine and suitable soil for egg laying. In contrast, the two vegetational zones of F1 and TD in
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Imer Mongolia Region all possessed relatively lower species diversity and quite different compositions of
acridoids. And this may be caused by the extreme climatic conditions ( lower temperature with high humidity in

F1 and high temperature with lower humidity in TD) that restrided the occurrence and distribution of acridoids

in both zones. It is inferred that the modern status of the acridoid ecofaunas in Inner Mongolia Region is the

combined result of both natural selective stress to acridoids and their adaptive evolution in the long course of

natural history.
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Fig. 1 Diferent vegetational zones (subzones) and the distribution pattern of specimen plots
on acridoids in Inner Mongolia region ( Adapted from Wang et al ., 1979)
F1: Bright oniferous forest mne of cold-temperate type; F2: Deciduous broad-leaf fores mne of
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Table 1 Spedes compositions and faunal geographic elements of the Acridoidea in different
vegetational zone (subzones) of Inner Mongolia region
. Species presence in different vegetational mne ( subzone)
Taxa Faunal geographic elements
TD SD DS TS FS F2 Fl1
I. Pamphagidae
1 Filchnerella beicki Ranme NCS 0 0 1 0 0 0 0
2 Filchnerella lradvyptera Zheng” AMS 0 0 1 0 0 0 0
3 Filchnerella helanshanensis Zheng” AMS 0 0 1 0 0 0 0
4 Filchnerella lanchowensis Zheng” AMS 0 0 1 0 0 0 0
5 Filchnerella nigritibia Zheng" AMS 0 0 1 0 0 0 0
6 Filchnerella rubinargina Zheng” AMS 0 0 1 0 0 0 0
7 Pseudotmethis alashanicus BeiBienko™ AMS 1 1 1 0 0 0 0
8 Pseudotmethis lrachyptera Li" AMS 1 1 0 1 0 0 0
9 Pseudotmethis rubimarginis 1i" AMS 0 1 1 0 0 0 0
10 Pseudotmethis riff enaralis Zheng o He" AMS 0 0 1 0 0 0 0
1 Eotmethis holanensis Zheng et Gow" AMS 0 0 1 0 0 0 0
12 Eotmethis mongolensis Zheng & Gow ™ AMS 0 1 1 1 0 0 0
13 Eotmethis recpensis Xi et Zheng" AMS 0 1 1 0 0 0 0
14 Eotmethis sp. NDS 0 0 1 0 0 0 0
15 Rhinommehis hummdi Si-sedt ? 0 1 1 1 0 0 0
16 Rhinotmehis sp. AMS 0 0 1 0 0 0 0
17 Rhinotmebhis pulchris Xi et Zheng' NDS 0 0 1 0 0 0 0
18 Sinotmethis yabraiensis Xi et Zheng” AMS 1 0 0 0 0 0 0
19 Mongoltmethis gobiensis Bei-Bienko AMS 1 0 0 0 0 0 0
20 Haploropis brunneriana Saussure EAS 0 0 0 1 0 0 0
21 Haplotropis netmongolensis Y in" HMS 0 0 1 1 0 0 1
II. Pyrgomorpgidae
2 Pyrgangha conica (Olivier) CAS 1 0 0 0 0 0 0
23 Artad anompha lata ( Motschoulsky) EAS 0 0 0 1 1 0
24 Artad anompha sinensis Bolivar EAS 0 1 0 1 1 1 0
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1 Table 1 continued

Species presence in diff erent vege ational zne ( subzone)

Taxa Faunal geographi c elements ™ SD DS o~ S " 1
Jiis Catantopidae
25 Ovya adentata Willemse NCS 0 0 1 1 1 1 1
26 Okya chinensis (Thunberg) WDS 0 0 0 1 1 1 0
27 Okya intridata ( SU4)) 0S 0 0 0 1 1 1 0
2 Okya japonica ( Thunberg) 0s 0 0 0 1 0 0 1
29 Ogneia longpennis ( Shiraki) EAS 0 0 0 1 1 0 1
30 Melanoplus frigidus ( Boheman) HS 0 0 0 0 0 0 1
31 Primnoa arctica Zhang e Jn" HMS 0 0 0 0 0 0 1
2 Primnoa mandshurica ( Ranme) NECS 0 0 0 1 0 0 0
3 Primnoaprimnoa (Fischer Walheim) SMS 0 0 0 1 1 0 1
RZ) Zubovskia koeppeni ( Zubovky) SMS 0 0 0 1 1 0 1
35 Zubovskia plaricaudata Zhang et Jin NECS 0 0 0 0 1 1 1
36 Chondracris rosea (De Geer) WDS 0 0 0 0 1 0 0
37 Callptamus ablreviatus Tkomnikov WDS 0 1 1 1 1 1 0
38 Callptamus barbarus (Costa) CAS 1 1 1 0 0 0 0
V. Oedipodidae
39 Locusta migrat aia migratoria ( Linnaeus) PPS 0 1 1 1 0 0 0
40 Bryodemella holdereri holdereri ( Krauss) SMS 0 0 1 1 0 0 0
41 Bryodemella tuberadatum dilutum (Stoll) SMS 0 0 1 1 1 0 0
2 Bryodema hyrthitibia Zheng @ He" AMS 0 0 1 0 0 0 0
43 Bryodema mongoliaum Zubovsky CAS 0 1 1 0 0 0 0
4 Bryodema kozlovi Bei-Bienko” AMS 0 1 1 0 0 0 0
45 Bryodema luctuosum luduosum ( Stoll) SMS 1 1 1 1 0 0 0
46 Bryodema nigrtera Zheng et Gow™ AMS 0 1 1 0 0 0 0
47 Bryodema . AMS 0 0 1 0 0 0 0
8 Bryodema wuhaiensis Hou et Zheng" AMS 0 1 0 0 0 0 0
49 Angaricris barabensis ( Pallas) SMS 0 | 1 1 1 0 0
0 Angariais namongolensis Zheng et Han” NDS 0 0 0 1 0 0 0
5l Angaricris nigrimarginis Zheng et Ren” NDS 0 0 0 1 0 0 0
52 Angaricris rhodopa (Fischer Waldheim) SMS 0 1 1 1 0 0 0
53 Angaricis ulashanicus 1i* NDS 0 0 1 0 0 0 0
54 Paraplewrus dliaceus ( Germar) PPS 0 0 0 1 1 1 0
55 Epaaomius coerulpes ( Ivanov) PPS 0 1 0 1 1 1 0
56 Epacromius tergestinus extimus Bet-Bienko PPS 0 1 1 1 1 1 0
57 Epacomius tergestinus tergestinus (Charpentier) PPS 1 0 1 1 1 0 0
58 Aiolopus tamulus ( Fabricius) WDS 0 0 0 1 0 0 0
59 Mecostethus grossus ( Linnaeus) PPS 0 0 0 1 0 1 1
&0 Mecostethus magister Rehn” HMS 0 0 0 1 1 0 0
61 Ceddlieus decorus asiaticus Bet-Bienko SMS 0 1 1 1 1 1 0
62 Oeddlieus cnecosopodius Zheng” AMS 0 1 0 0 0 0 0
63 Oeddlieus infernalis Saussure EAS 0 1 1 1 1 1 0
4 Celes akitanus (Shiraki) EAS 1 1 1 1 1 1 0
65 Trilophidia annulata (Thunberg) WDS 0 0 0 1 1 0 0
6 Compsorhipis angustilinearis Zheng” AMS 0 1 0 0 0 0 0
67 Compsorhipis bryodemoides Be+ Bienko” AMS 0 1 1 1 0 0 0
&8 Compsorhipis davidiana (Saussure) ™ AMS 0 1 1 1 0 0 0
(] Sphingonotus mongolicus Saussure SMS 1 1 1 1 0 0 0
70 Sphingonotus ningsianus Zheng et Gow™ AMS 1 1 1 1 0 0 0
71 Sphingonotus obscuratus latissimus Uvarov CAS 1 1 0 0 0 0 0
2 Sphingonotus otogensis Zheng” AMS 0 0 1 0 0 0 0
73 Sphingonotus yenchihensis Cheng e Chiu” AMS 1 1 1 0 0 0 0
74 Sphingonotus sp. NDS 0 0 0 1 0 0 0
5 Quadriertids degans Zheng” AMS 1 0 0 0 0 0 0
76 Leptopternis gracilis (Eversmann) CAS 0 1 1 0 0 0 0
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1 Table 1 continued

Species presence in diff erent vege ational zne ( subzone)

Taxa Faunal geographi c elements ™ SD DS o~ S " 1
V. Arcypteridae
77 Podismesis bisonita Zheng et d . * HMS 0 0 0 0 0 1 1
78 Podismesis bradvycaudata Zhang @ Jin* HMS 0 0 0 0 0 0 1
e Podismesis humengensis Zheng @ Lian" HMS 0 0 0 0 0 0 1
80 Podismesis juxtapennis Zheng e Lian" NECS 0 0 0 1 0 0 1
81 Podismesis planicaudata Liang @ Jia® HMS 0 0 0 0 0 0 1
2 Podismesis guadraaonita Zhang o Jin” HMS 0 0 0 0 0 0 1
83 Podismesis sinucarinata Zheng et Lian HMS 0 0 0 0 0 0 1
# Areyptera fuscafusca (Pallas) PPS 0 0 0 1 1 0 0
8 Aroyptera caeana Shiraki NECS 0 0 0 1 0 0 0
86 Paraoptera miagtera meridionalis (Tkonnikov) SMS 1 1 1 1 1 0 0
87 Eremippus mongolicaus Ranme AMS 1 1 0 1 0 0 0
8 Eremippus simplex ( Eversmann) PPS 0 0 1 1 0 0 0
& Stenobothrus p. " HMS 0 0 0 0 1 0 1
90 Stenobothrus lineatus (Parzer) PPS 0 0 0 0 1 0 0
91 Stenobothrus nevskii Zubovski CAS 1 0 0 0 0 0 0
R Omocestus haemorrhoidalis ( Charpentier) PPS 1 1 0 1 1 1 0
93 Omocestus peraeus ( BrisoutBameville) PPS 0 0 0 1 0 0 0
A Omocestus viridulus (Linnaeus) PPS 0 1 0 1 0 0 1
95 Pezohippus biplatus Kang et Mao® NDS 0 0 0 1 0 0 0
9% Chorthppus aethalinus ( Zubovsky) SMS 0 0 1 1 1 1 1
97 Chorthppus albomarginatus ( De Geer) PPS 0 0 0 1 1 1 0
B Chorthppus albonemus Cheng et Tu NCS 0 1 0 1 0 0 0
O Chorthppus alashanensis Zheng” AMS 0 1 0 0 0 0 0
100 Chorthppus apricarus (Linnaeus) PPS 0 0 0 1 1 0 0
101 Chorthippus ateridorsus Jia e Liang" HMS 0 0 0 0 0 0 1
102 Chorthppus bigutulus Linnaeus PPS 0 0 1 0 0 0 0
103 Chorthppus sp. ™ HMS 0 0 0 0 1 0 0
104 Chorthppus brunneuws (Thunberg) PPS 0 1 1 1 1 1 1
105 Chorthppus burrpe Zheng" AMS 0 1 0 0 0 0 0
106 Chorthppus changbaishannensis Liu NECS 0 0 0 0 1 0 1
107 Chorthppus chinensis Tabinky WDS 0 0 0 0 1 0 0
108 Chorthppus conicaudatus Xia et Jin" HMS 0 0 0 1 1 0 0
109 Ghorthippus dahinganlingensis Lian @ Zheng” HMS 0 0 0 0 0 0 1
110 Chorthppus sp.” NDS 0 0 0 1 0 0 0
111 Chorthppus dubius ( Zubovsky) PPS 0 0 1 1 1 1 0
112 Chorthippus ezuogi Ren, Wang et Zheng" HMS 0 0 0 0 0 0 1
113 Chorthppus fallax ( Zubovsky) SMS 0 0 1 1 1 1 1
114 Chorthppus sp.” NDS 0 0 0 1 0 0 0
115 Chorthppus flavitibias Zheng ¢ Wang” AMS 0 1 0 0 0 0 0
116 Chorthppus genheensis Li e Yin” HMS 0 0 0 0 0 0 1
117 Chorthippus haemarsiroemi (M ram) EAS 0 0 0 1 1 1 1
118 Chorthppus halawuensis Zheng” AMS 0 1 0 0 0 0 0
119 Chorthppus heil ongji angensis Lian et Zheng" HMS 0 0 0 0 0 0 1
120 Chorthppus he arshanensis Zheng' AMS 0 1 0 0 0 0 0
121 Chorthppus kaginensis Li et Yin HMS 0 0 0 0 1 0 0
122 Chorthippus hsia Cheng et Tu NCS 0 1 0 1 0 0 0
123 Chorthppus huchengensis Xia et Jin NCS 0 0 1 1 0 0 0
124 Chorthppus intermedius ( Bet Bienko) EAS 0 0 0 1 1 1 1
125 Chorthippus latpennis (1. Boliver) NCS 0 0 0 1 0 0 0
126 Chorthppus mollis ( Charpentier) PPS 1 1 0 0 0 0 0
127 Chorthppus gingzangensis Y in PPS 0 0 0 0 0 0 1




4 . 367

1 Table 1 continued

Species presence in diff erent vege ational zne ( subzone)

Taxa Faunal geographi c elements ™ SD DS o~ S " 1
128 Chathippus ryfpennis Jia ¢ Liang” HMS 0 0 0 0 0 0 1
129 Euchorthppus acarinatus Zheng et He AMS 0 0 1 0 0 0 0
130 Euchorthppus fusigenicul atus Jin e Zhang NECS 0 0 1 1 1 1 1
131 Euchorthppus cheui Hsia NCS 0 0 1 1 1 1 1
132 Eudwrthippus dahinganlinensis Zhang et Ren” HMS 0 0 0 0 0 0 1
133 Euchorthippus herbaceous Zhang et Jin* HMS 0 0 0 0 0 0 1
134 Euchorthippus ravus Liang et Jia" HMS 0 0 0 1 1 0 0
135 Euchorthppus unicolor ( Tkonnikov) EAS 0 1 0 1 1 1 1
136 Euchorthppus yungningensis Cheng et Chiu AMS 0 1 0 0 0 0 0
137 Euchorthppus zuojianus Zhang e Ren NECS 0 0 0 0 1 0 0
VL Gomphoceridae
138 Gomphocerus nyfus (Linnaeus) PPS 0 0 0 0 0 0 1
139 Gomphocerus al bomarginis Zheng et Han” NDS 0 0 0 1 0 0 0
140 Aerqus licenti ( Chang) NCS 1 1 1 1 1 0 1
141 Aequs sibiricus ( Linnaeus) PPS 0 0 0 1 1 1 0
142 Dasyhppus barbpes (Fischer Waldheim) SMS 1 1 1 1 1 1 0
143 Dasyhppus pejingensis Chang NCS 0 0 1 1 1 0 0
144 Myméd et dtix brachypterus Liu* HMS 0 0 0 1 1 0 0
145 Mymd eot ettix pallidus ( Bruner Witenwyl ) CAS 0 0 0 1 0 0 0
146 Mymd eot ettix papalis ( Zubvosky) SMS 1 1 1 1 1 1 1
147 Aeradellus . AMS 0 1 0 0 0 0 0
148 Aerqedellus ampliseptus Liang et Jia™ HMS 0 1 0 0 1 0 0
149 Aerqadellus helanshanensis Zheng” AMS 0 1 1 0 0 0 0
150 Aeredellus nigrepiproctus Kang et Chen” NDS 0 0 0 1 0 0 0
151 Aerqpedellus . AMS 0 1 0 0 0 0 0
152 Aeredellus ruteri (Miram) CAS 0 0 1 0 0 0 0
153 Aerqedellus varigatus (Fischer Waldheim) PPS 0 0 0 1 1 1 0
154 Aerqedellus xilinensis Liu o Xi* NDS 0 0 0 1 0 0 0
VI A crididae
155 Pseudoeocyllina longicanis Liang et Jia* HMS 0 0 0 1 0 0 0
156 Pustllarolium al bonemum Zheng" AMS 0 1 0 0 0 0 0
157 Chrysacris flawida Liang et Jia” HMS 0 0 0 1 0 0 0
158 Chrysacris humengensis Ren @ Zhang” HMS 0 0 0 0 1 0 0
159 Chrysacris manzhoul ensis Zheng et al .~ HMS 0 0 0 1 0 0 0
160 Chrysaaris tato Zheng et al.” HMS 0 0 0 1 0 0 0
161 Chrysacris viridis Lian @ Zheng” HMS 0 0 0 0 0 0 1
162 Euhystria bradvyptera ( Ocskay) PPS 0 1 0 1 1 0 1
163 Confusacris limnghila Liang et Jia HMS 0 0 0 0 0 0 1
164 Confusacris unicolor Yin et Li HMS 0 0 0 0 1 0 0
165 Confusacris viridis Ren e Zhang HMS 0 0 0 0 0 1 0
166 Mongoltettix f allax Li et Lian HMS 0 0 0 0 0 0 1
167 Mongoltettix japonicus ( Bolivar) ? 0 0 0 1 0 0 1
168 Mongoltetix vittatus (Uvarov) SMS 0 0 1 1 1 1 1
169 Mongoltettix zhengi Li et Lian HMS 0 0 0 1 0 0 0
170 Acrida dnerea (Thunberg) WDS 1 1 0 1 0 0 0
171 Acrida incallida Mistshenko ? 0 0 1 1 0 0 0
172 Acrida kelovi M igshenko AMS 0 1 0 1 0 0 0
Total 12 23 57 63 91 57 32 46
Notes: ( ,1994; , 1998; , 2003; ,2006) The classfication
system in the respedive volumes of Acridoidea of Fauna Sinica (Xia o al., 19%; Zheng et al ., 198 Ying & a ., 2003; Liet ., 2006) was adopted
The endemic species digributed only in M on.gohan Plateau; PPS: Par Palaearctic Species; NCS: North Chinese
Spec1es; SMS: - Siberia Mongolian Species; NECS: Northeast Chinese Species; CAS: Centro- Asiatic Specie; EAS:
Eastem Asitic Species; AMS: Alashan Mongolian Species; HS: Holarctic Species; HMS: Hingan Mongolian Species;
0S: Oriental Species; NDMS: Namowly Dig ributed Mongolian Species; WDS: Widely Digributed Species ( , 1990) .

The sane below.
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C D,
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) 0.6C~2.5C, 1
~17C~ - 22°C,
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-2.0C~6.0C , 1
, - 13.0C~ - 29.0C, 210C 2 000°C~
, : Atractomapha spp. Oyxa spp. 3000C 250~ 450 mm, 0.3~
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)
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Mecostethus spp.
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Allwm spp.
, 7
41 91 , 11
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Achnatherum plendens

(45.0%) , (AMS)
(38.3%); “ 7 ,
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) (o 23 ) ;
Bryodema spp. Angaracris spp.
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2.2. 6

subzone of warm-temperate type, SD):
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Carex
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( 1,TD)
, 7.0C
~9.0C,1 - 10C~ - 13C, 210C
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Sympegma regelii Zyg phyllum xanthoxylon
Nitraria phaerocarpa
Sphingonotus spp. Mongolotmethis
gobiensis
, Nitraria spp.

K. gacile ,
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Table 2 Pattemn of the zonal quantitative distribution of fauna
geographic elements on Acridoidea in Inner Mongolian region
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Fig. 4 Similarities between different vegetational zones by cluster analysis with zonal distribution of Acridoidea species
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