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Abstract: To clarify the community structure characteristics and spatial ecological niche of grasshop-

pers in three different grassland types in Zhaosu County in Xinjiang Uygur Autonomous Region, grasshopper
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surveys were conducted in temperate grassland, temperate meadow steppe, and alpine meadow steppe
using the sweep-net method. Relative abundance, diversity indices, niche indices, community similarity,
and non-metric multidimensional scaling (NMDS) were used for systematic assessment. The results
showed that a total of 20 434 grasshopper individuals were collected, belonging to 24 species, 14
genera, and five families. The dominant species in Zhaosu County were Calliptamus italicus and Omo-
cestus haemorrhoidalis. Specifically, C. italicus was dominant in temperate grassland; C. italicus, Stau-
roderus scalaris and O. haemorrhoidalis were dominant in temperate meadow steppe; and O. peliopter-
oides, O. haemorrhoidalis, and Gomphocerus sibiricus were dominant in alpine meadow steppe. Signifi-
cant differences were observed in the richness, diversity, and evenness indices of grasshopper communi-
ties, while no significant difference was found in the dominance index. The richness and diversity indi-
ces in alpine meadow steppe were significantly lower than those in the other two grasslands types,
whereas the evenness index in the temperate grassland was significantly lower than that in the other two
types. Niche analysis indicated that O. ventralis had the widest niche breadth (0.95), while eight species
including Omocestus petraeus and Dociostaurus brevicollis, had the lowest niche breadth (0.33). A total
of 28 species pairs showed niche overlap values of >0.99. Community similarity analysis revealed high
similarity between temperate grassland and temperate meadow steppe (similarity coefficient=0.81) and
very low similarity with alpine meadow steppe (similarity coefficient=0.22). NMDS analysis demon-
strated that grassland type explained 63.6% of the variation in grasshopper community composition.
These results indicate significant differences in grasshopper community characteristics among grassland
types in Zhaosu County, suggesting that grassland type is the primary factor influencing grasshopper
community structure.

Key words: Zhaosu County; grassland type; grasshopper community characteristics; ecological niche;
community similarity
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NIRRT Z BERTE , B RG24 Fis dorpr
PEFAFh 2, 5 WA IS Fh AR 7R (R D . B
A WEL AN 2T 1 B2 Omocestus haemorrhoidalis WX
SR M 2535 h 36.94% F110.10% , 1 R 11
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Table 1 Composition of grasshopper communities in Zhaosu City

Bt R i pot IR ey
Family Genus Species Number Relative Type
abundance/%
TR ) RIMWE Calliptamus T RFNE Calliptamus italicus 7 564 36.94 +++
Catantopidae AR BN Calliptamus barbarus 71 0.35 +
R Conophyma WIS Conophyma zhaosuensis 44 0.22 +
WIS Conophyma oliva 119 0.58 +
DX e WS Omocestus LIRS Omocestus haemorrhoidalis 2063 10.10 +++
Arcypteridae 2RO IR Omocestus ventralis 259 1.27 ++
HHER RS Omocestus petraeus 240 1.17 ++
LRMCEIE Omocestus viridulus 221 1.08 ++
FULEIHHCE IS Omocestus peliopteroides 1054 5.16 ++
i kb & Stauroderus A ks Stauroderus scalaris 1354 6.63 ++
7515 )E Pararcyptera /NI Pararcyptera microptera 464 2.27 ++
ST JE Euchorthippus RS TS Euchorthippus pulvinatus 903 4.42 ++
4ENSE Chorthippus M4 Chorthippus albomarginatus 1509 7.37 ++
AR Chorthippus bigutulus 755 3.69 ++
KAAUEN Chorthippus longicornis 156 0.79 +
FRIMAERE Chorthippus dichrous 640 3.13 ++
e e Chorthippus apricarius 514 4.50 ++
KGR s Notostaurus 21 KRS Notostaurus rubripes 444 2.17 ++
WU Dociostaurus B4 SR Dociostaurus brevicollis 162 0.79 +
TS e R FEMIELTE Oedipoda WEBEHIE Oedipoda caerulescens 122 0.60 +
Oedipodidae NI R Oedaleus M2 INTEWE Oedaleus decorus 554 2.71 ++
Tl A RSB R ISR Gomphoceroides  HimiUAB AR Gomphoceroides xinjiangensis 919 4.50 ++
Gomphoceridae KILIEJE Gomphocerus PEAAFEEE Gomphocerus sibiricus 258 1.26 ++
SIFMEEL Acrididae  SEMIE)E Chrysochraon KEEMIE Chrysochraon dispar major 45 0.22 +

+ M A Tl s+ 8 WD+ B, +: Rare species; ++: common species; +++: dominant species.
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SRy Ul M > 0 M R ) B> R JE R B, 7R R
P FOCR AL F 19 Fh 11 159 Sk it Ay Rl e 45 i A
e 5 S P R RORI W Sy e XF AR B b, A X £ B R
45.71% M P 4%, 3 BIRLLIRCRE Omocestus
ventralis . ¥ 1 4fE W82 Chorthippus longicornis . K%M
& Chrysochraon dispar major 1% JEM IS Oedipoda
caerulescens; HoAW 15 Fh 4 LA (£ 2) . 7EIRE
) B JFHORAE R 17 7 804 St iy Hip AR A

3, 43R R i K RN 2T P R, AR X
LRGN 30.79% (11.93% F110.37% ; Fii A Fl ok i B
SHUE AT 22 B2 R 0.90%; H ULA 14 B, 4245 130 4
e UL BB RS Omocestus peliopteroides Fl5 (444
W& Chorthippus biguttulus %5 (32 2) o 5 FE 5 5 A4 g H
HETE 5 HAW P28 7 A e ) W 22 5, R AR 3 9 A
1501 3k, A E3AFicfy 35, 43I oAU R gL 21
JIE R EL W P RS Gomphocerus sibiricus , FXF
Z 5 38.04% .18.59% Fil 17.19% KA Fhik £
USRS Conophyma oliva MR F3AREE Conophyma
zhaosuensis , FAXTZ 73510 7.93% F12.93%(F 2) .

R2 ARXBERERFEANSNLBE

Table 2 Community composition and dominance of grasshopper communities across different grassland types

T Tk P ) 5 o FEFL ) R 5L
i Temperate grassland Temperate meadow steppe  Alpine meadow steppe
Specics R AL o R MHEE o R AREE
Num-  Relative Num- Relative Num- Relative
ber abundance/% ber  abundance/% ber abundance/%
B RANE Calliptamus italicus 5087 4571 +++ 2403 30.79 —++ 74 4.93 ++
SRR NS Calliptamus barbarus - - - - - - 71 4.73 ++
LT NE IS Omocestus haemorrhoidalis 975 8.76 ++ 809 10.37 ++ 279 18.59 +++
LIRS Omocestus ventralis 94 0.84 + 106 1.36 ++ 59 3.93 ++
AN Omocestus petraeus 240 2.16 ++ - - - - - -
LRMUFE Omocestus viridulus - - - 221 2.83 - - -
I ki Stauroderus scalaris 397 3.57 ++ 931 11.93 +++ 26 1.73 ++
N AT Y Pararcyptera microptera 186 1.67 + 278 3.56 ++ - - -
BE ST Euchorthippus pulvinatus 703 6.32 + 200 2.56 ++ - - -
F4EYE Chorthippus albomarginatus 773 6.95 ++ 736 9.43 +=+ - - -
SSENE Chorthippus bigutulus 424 3.81 ++ 331 4.24 +—+ - - -
K4 Chorthippus longicornis 65 0.58 + 91 1.17 =+ - - -
FRIFHENS Chorthippus dichrous 467 420 173 222 + - - -
KEEMIE Chrysochraon dispar major 45 0.40 + - - - - - -
FLERIR RIS Omocestus peliopteroides 247 222 ++ 236 3.03 ++ 571 38.04 -+
21 JE KB Notostaurus rubripes 188 1.69 ++ 256 3.28 ++ - - -
WAk 8t Dociostaurus brevicollis 162 1.46 ++ - - - - - -
(iR (ERiRIAE Gomphocerus sibiricus - - - - - - 258 17.19 +++
W BEH IS Oedipoda caerulescens 52 0.47 + 70 0.90 + - - -
AN Oedaleus decorus 386 3.47 ++ 168 2.15 ++ - - -
WIS Conophyma zhaosuensis - - - - - - 44 2.93 ++
MRS Conophyma oliva - - - - - - 119 7.93 +++
IR A I8 Gomphoceroides xinjiangensis 413 3.71 ++ 506 6.48 =+ - - -
hSEAERS Cho. apricarius 225 2.02 ++ 289 3.70 +=+ - - -

= OB s+ AR R LR R, - No data. +

2.3 BnEAERBEERIEHSHEESH
3 ARSI 4 L SRR 7 W e A AR

rare species; ++: common species; +++: dominant species.

222 B (F=34.64,P<0.001) , I 2 5 i ey
Fw BEAE RO, o 2,10, TR o e v PRV TG
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Fig. 1 Diversity indices of grasshopper communities in different grassland types in Zhaosu County
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0.05) . Data in figure are mean+SD. Different lowercase letters indicate significant differences among grasshopper communities in

grassland types by Duncan’s new multiple range test (P<0.05).

24 AEEHRBEESMAIN

TE 24 Tty vpr | 2T i AR 81 A 28407 58 B o
K, 4095, HUCH LI PR s PR | i
A m BT R ALUNE 71 12 Gomphoceroides xinjiangensis
A= 25T E 4350 0.84,0.84,0.67 F10.66 , FEH X 16
WL A i ) A AGE N M S IR R R 1. MR,
Hh £ B E W2 Omocestus petraeus %555 818 Docio-
staurus brevicollis LR M Omocestus viridulus . K
£ UL IR (SR I N A R Y VS L N EB N S LRI AT g
WA S TR /N, Y90 0.33 (1] 2) , X S Fh{3L 43
AT — PP 2T | SR R R B AR SR R

TEA S AL SRR, A 28 X it 2 [a] )
B 5 >0.99 , W 0 2y i i 25 L rh 7 2 [) 431 R e
PEAE L v BEARRL, PRI e 4 . T i S i s |
LR SRR RIS | VEA A | SE R
FESIEL T D ML R A AR A L X S (A AR T — P
A b, S R 2 iy S o 011 2) , 3R
BTSN = R, 5 HAR R IO A s

2.5 he BRI

T i 5 A ) R ROV AR LM R
B, 58 0.80. ML T, i 5 5 FE )
B Ji ) L RURE R AR AL RN 0.22, M R A
Jir 5 e FE R ) A L R Y AR B R B 0.24,
b TR , 156 I vy 2 ey o L g 2 BV
2 P B i PR AR B 25 S (3R 3)
2.6 AEIZEBVEJEBE REEE A NMDS S 47

JEF Bray-Curtis 1 25 1) NMDS 43 #7145 R 87,
3 ol o JE 2 AR g e TR B S A A I 4 (1 3) .
JE 77 eREUE R 0.063, F AT 25 SR AU FE AR
B0 M2 BIE TS [ i S R [
A AR B35 2557 (P<0.05) , W JFRAUR B T
W HUEPE AR 57114 63.60% , 5N S AT ZH R i) S L
PRI o 2 ) R A b e (NMIDS ) il I 85 43
A A S TR R ek e o A R i
FEHLZE (NMDS) 1 il (B XS S A0 £, eI LA
TR HA — 2 AR (L 3)



24 WeARH « 53R ICKPEAE IR L = B R O O R A A A A6 A 569

k

- o= o = = a = 3 = ° o o o = — ® g = < - e ow £
5§85 &8 &£ S & &8 c &§38338 2 8835 88 &8 3 38 3
0.600.95(0.75]0.95]0.860.89[0.90(0.99 |0.98| 0.87(0.50 {0.85]1.00| 0.880.01 [ 0.01]0.01]0.01[0.88(0.90|0.900.43 | 1.00(0.90 | Cit

0.84(0.87(0.9710.94]0.9510.96]0.89]0.98 | 0.94]0.6810.9710.94]10.95]10.22]0.22]0.22]0.22]0.95]0.75[0.75[0.62]0.92]0.75 [ Oha

0.6010.9210.98(0.97]0.96]0.63[0.87 [0.9810.4910.89(0.73[0.97]0.03 | 0.030.03 (0.03]0.97]0.830.39(0.92]0.69]0.39 | Ssc

0.67(0.98[0.9910.99/0.89(1.00 {0.98 |0.510.92 [0.94]0.980.000.00(0.00{0.00]0.99|0.720.72(0.69]0.920.72 | Cal

0.64]1.001.00(0.76{0.95 |1.00 [0.50 {0.91 | 0.84 | 1.000.00 [ 0.00]0.00]0.001.00{0.56 {0.560.83 [0.81 [0.56 | Pmi

0.66 (1.000.810.97|1.00 [0.510.92]0.881.00]0.00]0.00/0.00]0.00|1.00]0.61]0.61]0.79]0.85]0.61 | Cap

0.6610.8210.97 [1.00 [0.51]0.92]0.821.00 {0.00 | 0.00|0.00]0.00 { 1.00]0.63]0.63|0.78 [ 0.86 | 0.63 | Gxi

0.51(0.93(0.78 {0.45(0.78 {0.99(0.790.00 [ 0.000.00/0.00[0.79]0.96 1 0.9610.27| 1.00 | 0.96 | Epu

0.66(0.96[0.510.910.9710.96]0.00]0.00]/0.00]0.00]0.9610.79]0.79]0.62]0.95]0.79 | Cbi

0.6510.50(0.92(0.86]1.00]0.00 [0.00{0.00]0.00|1.00(0.58 [0.580.81]0.83 (0.58 [ Clo

0.84(0.80(0.48(0.51(0.86(0.86(0.86(0.86(0.51(0.37|0.37(0.35(0.47(0.37 | Ope

0.95(0.84(0.9210.380.38(0.38]0.38/0.92]0.610.610.690.81]0.61 | Ove

0.5810.86]0.00]0.00]/0.00]0.00]0.87]0.92]0.92]0.40|1.00|0.92 [ Ode

0.65]0.00(0.00(0.00)0.00]1.00{0.5910.59]0.81|0.84(0.59| Nru

0.33]1.00(1.00(1.00]0.00]0.000.00(0.00]0.000.00 [ Gsi

0.33]1.00]1.00]0.00]0.00]0.00]0.00]0.00]0.00| Cba

0.33]1.00/0.000.00]0.00]0.00]0.000.00| Czh

0.33(0.00(0.00]0.00]0.00]0.00]0.00| Col

0.6510.60]0.60]0.80]0.84]0.60| Oca

0.33(1.00(0.00{0.94(1.00 [ Opt

0.33]0.000.94(1.00 | Dbr

0.33]0.35)10.00 | Ovi

0.55]10.94 [ Cdi

0.33 | Cdm
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Opt: HIZRHCH S ; Dbr: S 45 80 5 Ovi : SRS 5 Cdi : 2RI 4 IS ; Cdm: KERINIE . The diagonal represents niche breadth, and
values above the diagonal represent niche overlap. Cit: Calliptamus italicus; Oha: Omocestus haemorrhoidalis; Ssc: Stauroderus
scalaris; Cal: Chorthippus albomarginatus; Pmi: Pararcyptera microptera; Cap: Chorthippus apricarius; Gxi: Gomphoceroides
xinjiangensis, Epu: Euchorthippus pulvinatus, Cbi: Chorthippus bigutulus; Clo: Chorthippus longicornis, Ope: Omocestus
peliopteroides; Ove: Omocestus ventralis; Ode: Oedaleus decorus; Nru: Notostaurus rubripes; Gsi: Gomphocerus sibiricus; Cba:
Calliptamus barbarus; Czh: Conophyma zhaosuensis; Col: Conophyma oliva; Oca: Oedipoda caerulescens; Opt: Omocestus
petraeus; Dbr: Dociostaurus brevicollis; Ovi: Omocestus viridulus; Cdi: Chorthippus dichrous; Cdm: Chrysochraon dispar major.
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Fig. 2 Niche breadth and overlap of grasshoppers across different grassland types
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Table 3 Similarity coefficients of grasshopper communities across different grassland types

R P e i i P ) i 1o FE ) B i
Grassland type Temperate grassland Temperate meadow steppe Alpine meadow steppe
IRPERE R Temperate grassland 1.00 0.80 0.22
TP 7 45) B Temperate meadow steppe 1.00 0.24
1 JE 5 4a) B Alpine meadow steppe 1.00
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Fig. 3 Non-metric multidimensional scaling analysis of grasshopper communities
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