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Diversity analysis of grasshoppers in the grasslands of Xinbaerhu
Left Banner, Inner Mongolia
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(1. Hulunbuir Forestry and Grassland Development Center, Hulunbuir 021000, Inner Mongolia Autonomous Region,
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Inner Mongolia Autonomous Region, China)

Abstract: In order to clarify the distribution and occurrence of locusts and grasshoppers in the grass-
lands of Xinbaerhu Left Banner in Hulunbuir City, four types of grasslands were selected, including
meadow grassland, mountain grassland, lowland grassland, and typical grassland. The sweeping method
was used to investigate the types and quantities of locusts in the grasslands, and the least significant dif-
ference method was used to analyze their community diversity and differences. The results showed that
a total of 5 768 grasshoppers belonging to six families, 20 genera, and 36 species of grassland locusts
and grasshoppers were collected. Among them, Myrmeleotettix palpalis, Dasyhippus barbipes, and
Bryodema luctuosum were classified as the dominant species in the grasslands of Xinbaerhu Left Ban-
ner. Of the four grassland types, the typical grassland has the highest number locust species, with 27 spe-
cies belonging to 17 genera in six families. The lowland grassland has the fewest locust species, with 18

species belonging to 13 genera in four families. The number of individuals, richness index, and diver-
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sity index of typical grassland locusts were significantly higher, compared to the other three types of

grasslands, while its and the dominance index was significantly lower. The uniformity index of the four

types of grasslands was not significantly different. The diversity of locust communities was greatest in

mountainous grasslands and typical grasslands and lowest in lowlands and typical grasslands. During

the first eclosion period, 20 species emerged belonging to 15 genera in five families, while 24 species

emerged in the second eclosion period, and 24 species emerged belonging to 18 genera in six families.

In the third eclosion period, 32 species emerged belonging to 20 genera in six families. The number of

individual locusts was higher during the first and second emergence stages than the third. It is recom-

mended that grasshopper control efforts be carried out during the first two stages before locust emer-

gence.

Key words: grassland locust; grassland type; eclosion time; diversity index; dissimilarity
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Table 1 Species and number of grasshoppers in Xinbaerhu Left Banner

W& Myrmeleotettix palpalis . & It ¥ ffi 18 Dasyhippus
barbipes F1H 1 ite Bryodema luctuosum , 5 H 5351
}115.38% .10.26% F110.21%; 5 WA FHG A Fh 431
A 1TFRI16 R (F 1),

B J& it i HIrk 2
Family Genus Species Number Percentage/%  Type
b A AR WAL E Dasyhippus & R FEFAIE D. barbipes 592 10.26 R
Gomphoceridae AERFE S D. peipingensis 13 0.22 +
WHR T Myrmeleotettix  JELIE My. palpalis 887 15.38 +++
KW JE Aeropus 2R KNS e, licenti 88 1.52 ++
PEAARIVAE Ae. sibiricus 3 0.04 +
FEE hE R SRS Calliptamus %6 23018 Ca. abbreviatus 194 3.36 ++
Catantopidae TCIMNEJE Zubovskia  /NIGHIE Z. parvula 235 4.07 ++
UM S Primnoa WS Pr: primnoa 4 0.07 +
BEH R SEE S Bryodemella 5880 R 0iME Bryodemella tuberculatum dilutum 81 1.41 ++
Oedipodidae IR S Bryodemella holdereri 59 1.03 ++
WilEJE Bryodema S Bryodema luctuosum 589 10.21 e
AN S Angaracris  SRAEENE An. barabensis 275 4.77 ++
LIIRA IR An. rhodopa 6 0.11 +
DAL & Epacromius  RIIMIE Ep. coerulipes 263 4.56 ++
INBIMIR Ep. tergestinus 3 0.04 +
INFEWE Oedaleus  WIN/INGEWE Oe. decorus asiaticus 204 3.54 ++
R/ NI Oe. infernalis 61 1.06 ++
IRIBNLJE Celes INIRIRNE Ce. skalozubovi 10 0.18
XS0 e RN & Arcyptera IR Ar: fusca 55 0.96
Arcypteridae FIUE MBS Ar: fusca albogeniculata 1 0.02
3542 s Pararcyptera SE30 75 15 Pa. microptera meridionalis 382 6.63 ++
IS TS Stenobothrus 5cSURE IS, lineatus 25 0.44 +
MR R Omocestus LTINS Om. haemorrhoidalis 254 4.41 ++
RIS Om. viridulus 3 0.05 +
b2 S8 Chorthippus — *EALAREYE Ch. brunneus huabeiensis 179 3.10 ++
IR Ch. fallax 529 9.17 ++
AN Ch. aethalinus 4 0.07
ey SN Ch. brunneus 1 0.02
PS4 Ch. albonemus 114 1.97 ++
HRIA AR Ch. genheensis 5 0.09
WIS Ch. huchengensis 29 0.51
STV E S TS Eu. cheui 181 3.13 ++
Euchorthippus LRk 5\ Eu. herbaceus 90 1.56 ++
F (05T Eu. unicolor 47 0.81 +
SIFMAR; Acridae MW JE Mongolotettix  H AW Mo. japonicus 299 5.19 ++
AR Pamphagidae S48 JE Haplotropis W3 H. brunneriana 3 0.04 +

+: TR+ B RN+ PEFFh. +: Rare species; ++: common species; +++: dominant species.
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2.2 AFhEMERIGIE RTINS

4 P R S R I T o3 A o 2R TGRSR B Aero-
pus licenti . 5¢ W 4% WS Angaracris barabensis V.
INZE WS Oedaleus decorus asiaticus . W 38 15 Arcyp-
terafusca . % 8 W 75 W2 Pararcyptera microptera me-
ridionalis . 21 8 W 51 Omocestus haemorrhoidalis .
1L AN Chorthippus brunneus huabeiensis . /N# 4fE
W2 Chorthippus fallax . I [C 5% JN ¥ Euchorthippus
cheui Fll H A WS 18 Mongolotettix japonicus. A
Jir B4 A A Ay B 20 S LR /NS A Ly b ) £
BT A /N TR Zubovskia parvula . B 38 1 05
AN L N R S RER T[N A LS E SYiLy 2L LN S Bl

i e KRN Epacromius coerulipes Fl /)N 4fE
e s MR Je P DA S T A A L T A R
PUPihE (R 2) o WA RE A b Ry b T A A s
Dasyhippus peipingensis . Vi H F VW Aeropus sibiri-
cus 2 SIS Bryodemella holdereri . /N5 R
Epacromius tergestinus 4 (042 Chorthippus brun-
neus . 48Uk Chorthippus albonemus #1248 Hap-
lotropis brunneriana ; %) B J5 ) R A i A AR T 4 it
Chorthippus genheensis ; 111 1 %45 (1) K¢ A5 R /N TG
W WL Primnoa primnoa ., [ B H I8 Arcyp-
tera fusca albogeniculata F £ ¥ # 18 Omocestus
viridulus(32) .

R2 HEREAE4FEMER R RFENYE

Table 2 Locust species and quantities of four grassland types in Xinbaerhu Left Banner

) L Ll A Vb ) M)
- Meadow steppe Mountain meadow steppe Lowland meadow steppe Typical steppe
Species v DM o g T ow g PO o g TR oy
Percent- Tvpe No. Percent- Tvoe  No. Percent- Tvoe No. Percent- Tvpe
age/% P age/% M age/% P age/% P
TREEME 25 421 ++ - - - 91 1073 +++ 476 1325 +++
Dasyhippus barbipes
JemTRE e - - - - - - - - - 13 036  +
Dasyhippus peipingensis
FE L 180 3158 +++ - - - 59 696 ++ 648 18.04 +++
Myrmeleotettix palpalis
AR RIS Aeropus licenti 5 088 + 17 224 ++ 2 024+ 64 178  ++
VEAA R 2 Aeropus sibiricus — — - - - - - - - - 3 0.08 +
SR e 10 175 ++ 36 475  ++ - - - 148 412 ++
Calliptamus abbreviatus
INTCHRNE Zubovs kiaparvula - - - 235 31.00 +++ - - - - - -
NS Primnoa primnoa - - - 4 0.53 + - - - - - -
Lo eZs L 25 439 ++ 13 172 ++ - - - 43 120  ++
Bryodemella tuberculatum
dilutum
B S - - - - - - - - - 59 1.64 ++
Bryodemella holdereri
P 320 i 31 544 ++ - - - 103 1215 +++ 455 1267 +++
Bryodema luctuosum
BOH AR 16 281 ++ 72 950  ++ 37 436 ++ 150 418  ++
Angaracris barabensis
EAREL U - - - - - - 1 012+ 5 014+
Angaracris rhodopa
RARISHNE 17 298 ++ - - - 144 1698 +++ 102 284  ++
Epacromius coerulipes
H At it 56 982 ++ 36 475  ++ 84 991 ++ 123 342 ++
Mongolotettix japonicus
/NS - - - - - - - - - 3008 +
Epacromius tergestinus
RIATNE e 12 211 ++ 5 0.66 + 8 094 + 179 498  ++
Oedaleus decorus asiaticus
BRI 5 088 + - - - - - - 56 156 ++
Oedaleus infernalis
INIRIMNE Celes skalozubovi 5 0.88 + 5 0.66 + - - - - - -
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££3R2 Continued

) i
Fi

L3t i )

(S: A

Meadow steppe ~ Mountain meadow steppe Lowland meadow steppe

LA

SN

i
Typical steppe

Percent-

4
Species ot M on e
No. age/%

Type

Al

Percent-

age/%

JAN
o g OO ey g AONIE gy

Type

Percent-

age/%

Type

No.

Percent-

age/%

Type

ISR IE Arcyptera fusca 1 0.18 + 14
e S st - - - 1
Arcyptera fusca albogeniculata

T 24 421  ++ 85
Pararcyptera microptera

meridionalis

ZRECH 5 08 o+ -

Stenobothrus lineatus

AN A 55 965 ++ 76
Omocestus haemorrhoidalis

SRS Omocestus viridulus - - - 3

Ak 9 175 4+ 8
Chorthippus brunneus
huabeiensis

JNRERERE Chorthippus fallax 74 1298 +++ 37
Sk 2035+ 1
Chorthippus aethalinus

(st - - - -
Chorthippus brunneus

SEE - - - -
Chorthippus albonemus

AR st 5 088 o+ -
Chorthippus genheensis

I 3 et - - - 5
Chorthippus huchengensis

IS PR T 6 105 ++ 16
Euchorthippus cheui

5 5T - - -
Euchorthippus herbaceus

ESURIUE 2035+ 14
Euchorthippus unicolor

S0 Haplotropis brunneriana - - - -

J4f total 570 758

1.85
0.13

11.21

10.03

0.40
1.06

4.88
0.13

0.66

2.11

9.89

1.85

++

+

+++

+++

++

++

++

++

++

1

31

14

190

24

37

15

848

0.12

3.66

0.71

1.65

22.41
0.12

2.83

436

1.77

+

++

+++

++

++

39

242

20

117

148

228

122

31

3
3592

1.09

6.74

0.56

3.26

4.12

6.35

0.03

3.17

3.40

0.86

0.08

++

++

++

++

++

—: JCEE; +: FAR -+ B UURR 4+ (YRR, —: None data; +: rare species; ++: common species; +++: dominant species.
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Table 3 Diversity index of grasshopper communities in different steppe types in Xinbaerhu Left Banner

L AR Margalef Shannon-Wiener Simpson Pielou
F 2 P EIREL ZAEPEFREL P BE TR ST e e
No. of No. of . . .
Steppe type . e Margalef Shannon-Wiener Simpson Pielou
species individuals . . . - . . .
richness index  diversity index ~ dominance index  evenness index
] Meadow steppe 22 47.50+4.27b  1.14+023b 1.21+0.20 ab 0.394+0.09 ab 0.74+0.07 a
L ) 21 63.17+11.66 ab 131028 ab  1.02+£0.21 b 0.52+0.10 a 0.57+0.08 a
Mountain meadow steppe
i = g 18 70.67x11.44ab 1.38+0.15ab  1.35+0.18 ab 0.36+0.07 ab 0.70+0.07 a
Lowland meadow steppe
MLY% [ Typical steppe 27 92.10£12.19a  1.73£0.04 a 1.52+0.09 a 0.31£0.04 b 0.71+0.05 a

TP B B B R . RIFIARNG FEEFOR 4 LSD K6 56 2% 5 Ik 3 (P<0.05) , Data in the table are mean+SE.

Different lowercase letters in the same column indicate significant difference by LSD test (P<0.05).

R4 FEREAE4IMEMEIFEREEERERY

Table 4 Heterogeneity coefficients of locust communities in four grassland types in Xinbaerhu Left Banner

T Y A R Lt A R fi) BRI RE
Steppe type Meadow steppe Mountain meadow steppe Lowland meadow steppe Typical steppe
) 5 Meadow steppe - 0.30 0.30 0.22
1111 75 45] Mountain meadow steppe - 0.33 0.46
P %) Lowland meadow steppe - 0.38

ML 5 Typical steppe
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252 FH2FALHE

LU B Rk 6 BL 18 @ 24 Fl, i A A g HE
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FEEBE A Main locust species

MS1, MMS1, LMS1FITS1: Ffi )5t il e fa) | R e fa i R0 R U 26 1 BRI BE; MS2, MMS2, LMS2 FI TS2: %
) Ll A AR A RR R S A 5 2 SR AR B B s MS3 . MMS . LIMS3 1 TS3 « ] B0 i L1y b 5 i) (K b 5 i) 1
R 5 3 B AL B B . MS1, MMS1, LMS1, TS1: The first eclosion period of meadow steppe, mountain meadow steppe,
lowland meadow steppe, typical steppe; MS2, MMS2, LMS2, TS2: the second eclosion period of meadow steppe, mountain

meadow steppe, lowland meadow steppe, typical steppe; MS3, MMS, LMS3, TS3: the third eclosion period of meadow steppe,

mountain meadow steppe, lowland meadow steppe, typical steppe.

1 REPUM BRI /RELME4FEM KR T 28 AR FEE

Fig. 1 Species and number of individuals of main locust and grasshopper species in four grassland types

at different stages of emergence in Xinbaerhu Left Banner
P R 0 DA - R R R o AN TR /ING T B R A ] B 2 AN [+ P11k B B A ] e e 2 LSD VR A 46 22 57 1. 3% (P<

0.05) . Data in the figure are mean+SE. Different lowercase letters indicate significant difference for the same locust species be-

tween different grassland types and different emergence stages by LSD test (P<0.05).
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Table 5 Diversity index of locusts in four grassland types in Xinbaerhu Left Banner during different concentrated emergence periods

Margalef Shannon-Wiener Simpson Pielou
.,—\E—.ﬂ‘ B - ‘* &g 3k ‘} 5ed Bk
SE ) Mo s REREC T ey PUMIREC SYS)AHRR
. . L Margalef . Simpson Pielou
Period Steppe type Species individuals . Shannon-Wiener .
richness . .. dominance evenness
. diversity index . .
index index index
1P 2 R Meadow steppe 11 49.81£13.94d 1.56£0.45¢ 1.18+0.12d  0.52+0.04a 0.49+0.03 ¢
JL
b Ly ) 8 60.19+14.44 ¢ 1.71£0.15b 1.84+0.08 b 0.18+0.06 d 0.88+0.04 b
The first M .
. ountain meadow steppe
eclosion
period  fHBEIf 8  7191£1511b 1.64+0.12b  1.84+0.12b  0.16£0.06d 0.89+0.05 b
Lowland meadow steppe
HLH B JF Typical steppe 13 123.41£30.86a 1.49+0.18d 1.69+0.18 ¢ 0.23£0.01 ¢ 0.66+0.02 d
B2k HA R Meadow steppe 14 44.94+£1123d 1.42£056d 2214038 a 0.1120.02d  0.84+0.04 b
48
Kt 1L A 13 65.63+17.78 ¢ 1.87+0.42a  241+032a  0.09:0.01d 0.94+0.05a
The sec- M .
d ountain meadow steppe
on
eclosion  THHbHEA] 14 92.0242521ab 1.87+048a  2.13+0.21a  0.14+0.04d 0.81+0.06 b
period Lowland meadow steppe
LRI B Typical steppe 15 79.52422.28b  1.20+0.25 ¢ 2.26+0.23 a 0.11£0.01d  0.84+0.03 b
H3PML A HE Meadow steppe 20 47.75+10.03d 1.91+0.82a  2.18+0.25a  0.16+0.05d 0.73+0.03 ¢
o\ EIL
brie L1 b fr 16 63.69+12.01 ¢ 1.6140.52b  1.93+0.12b  0.22+0.12¢  0.69+0.02 ¢
The third .
. Mountain meadow steppe
eclosion .
period il % 14 48.08+12.08d 1.36+0.58d  1.57#0.13¢  0.37+0.06b 0.60+0.01 d
Lowland meadow steppe
A5 Typical steppe 21 73.37£21.28 b 1.66+0.89 b 2.41£0.18 a 0.10£0.01 d  0.79+0.04 bc

TP B B HELR . [RFASRING FhREFR N2 LSD 146 5 25 5+ 1 3% (P<0.05) . Data are mean+SE. Different low-

ercase letters in the same column indicate significant difference by LSD test (P<0.05).
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