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Influence of vegetation type on grasshopper community composition and diversity

in the Qilian Mountains
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Abstract: The grasshopper community composition, amount and species diversity were surveyed among four vegetation types
in the Qilian Mountains to reveal the distribution patterns of grasshopper diversity among varying habitats. This research
aims to offer scientific insights into the formation and maintenance of grasshopper diversity, as well as the regulation of
population levels within rangeland ecosystems. The netting method was used to investigate the community composition,
abundance, and diversity of grasshoppers across the desert rangeland, mountain rangeland, alpine meadow, and alpine
brushlands of the Qilian Mountains. A total of 1 551 individuals of grasshoppers were collected, belonging to 5 families and
41 species. The composition, abundance, and diversity of grasshopper communities are significantly influenced by
vegetation type. There were 26 and 25 species under mountain rangeland and desert rangeland, accounting for 63.9% and

60.9% of the total species, respectively. In alpine meadows and alpine brushlands, 18 and 10 species were surveyed,
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accounting for 43.9% and 24.4% of the total species, respectively. In the taxonomic unit of family, Tettigoniidae and
Acrididae contain 15 and 13 species, respectively, accounting for 36.6% and 21.7% of the total species diversity. They
represent dominant groups among grasshoppers in the Qilian Mountains. In the desert rangeland, grasshopper species
richness, Shannon-Wiener diversity index, and evenness index are the highest, whereas in the alpine brushlands, they are
at their lowest. Conversely, the Simpson diversity index is highest in the alpine brushlands and lowest in the mountain
rangeland. The similarities in grasshopper communities varied across different vegetation types, with the highest similarity
observed between the desert rangeland and the mountain rangeland and alpine meadow. In contrast, the similarity is lower
between the desert rangeland and alpine brushlands. The redundancy analysis results revealed that the frequency of
gramineae the coverage of legumes, and their biomass played a crucial role in shaping the variation of grasshopper
community composition and distribution in the Qilian Mountains grasslands. The results indicate that different altitudes,
terrain characteristics, and grazing disturbances are coupled, leading to heterogeneity in water and thermal resources as well
as vegetation community characteristics in the Qilian Mountains. This heterogeneity significantly influences the habitat,
survival, reproduction, and feeding habits of grasshoppers, thereby driving variations in the composition, distribution, and

abundance of grasshopper communities across different vegetation types.

Key Words: the Qilian Mountains ; vegetation types ; community structure ;rangeland grasshopper ; diversity
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Table 1 The basic information of different vegetation types
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Vegetation type
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. . Artemisisdalai alme, Stipa purpures , Kobrica humilis , Salix oritrepha Schneid ,
Dominancespecies L. . . .

Achnatherum splendens Aneurolpidium dasutachys Ko. pygmaea Willd Potentilla fruticosa L.

T2 J% Coverage/ % 45 60 70 80
MK Altitude/m 1450—1520 2800—3000 3400—3500 2800—3950
AEREK R AR/mm 220 300 450 450
AEHIR AMT/C 5 1.5 -5.4 -3.1

DR. FiiEiH Desert rangeland ; MR ; 5 L #E 4 Mountain rangeland ; AM L EA Alpine meadow; AB. EIHE Alpine Brushlands; AR 4F
%7K & Annual rainfall; AMT: 35 Annual mean temperature
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AR FH Jaccard $8EXFN Sorenson $84, BRI AR S 3G, w08 R 8 A 1 BORETT 4R, K 4548

http ; //www.ecologica.cn



18 4] XERN A5 #0834 LR B2 TR T 0t e A AL % 22 BEE O 52 T) 8307

SUVR A ORI 2 S R B TR H B, BT R RS . PRI S R AR N 3 MR A
IF 1A SEBEFEARE B SRR 3 ANREAS TG0 A TR ol 26 e sl W Fp 2 REME R 22 570 I OC
AN A3 AT AR 0 9 R 0 RIS SR BT Rl B AR G . U AT MR T CANOCOS. 3 Bt 4717, SR
SPSS 21.0 Fll Excel 2016 {4 %3 55 K 45 17 5. R 28 75 2% 73 M7 ( One-Way ANOVA) FUAH ¢ & F il 4, 12 H
Tukey HSD #E17454b B [E) %48 25 5P ER

3 &R

3.1 AN[wIE B2 A e B P 2 S B AR

A T LU AN )R e 26 R e b ML RV 2 LT 1, AR 2 1551 Hg oA S)m 5 B 41 B, 7EAR
eIl 4 AR R R B WY A S 15 Bl SRR RO 36.6%  BEIERA 13 4
ot o5 AR 31.7% R B8 A RN SRR BRI 6 A 6 B 4 R 3 Fpis s A o] B R AL
B9 14.6% 9.8%F17.3% , HHr, WIM/INGI8 ( Oedaleus asiaticus ) FILLIM AN (Angaracris rhodopa ) T£ i 15 B 1l
MEL B ER L, ST A YR SRR 10% DL s R, B4R 3% 1 48 518 ( Filchnerella
ilianshanensis ) TE f& L B AT K BLAD B Y RMUAETT B R BRG] ARXS T H B A A & 119 A A
B b LS AR RIAE A SR T AN, A [ b AR B VR A AR AR R AR R A
( Dasyhippus barbipes) S22 25 1L MRS LA REH PP S0, IR, sy i s K e A

100
I m REBEF
80 Oedipodidae
o e R
60 Arcypteridae
= AR
40 Pamphagidae
m ARt
20 Gomphoceridae
u B
Catantopidae
O\o O
g 100 I [ | wm Siam m Habr
L . il
2 qi
g m Dean wm Caab
% 80 Caba m Oein
2 m Oeas m QOede
i 70 w Coda w Bruv
R Brmi  m Broc
E . m Brho m Brtu
= w Brlu W Brqi
50 Anni m Anrh
m Pami m Erqi
40 Ersi w Omha
Chin  m Chbr
30 m Chdu = Chhs
| . m Chfa m Chal
20 i m Chqi = Chbh
m Cbre Chbi
10 \ ’ = Euun ® Mypa
m Goli  w Gosi
0 ® Daba
DR MR AM AB
FEE K] Vegetation type

E1 FREEHBFZEREEARREBENZE %
Fig.1 Composition and relative abundance (%) of grasshopper communities in different vegetation types

IMCE N L/ LR (|

http ; //www.ecologica.cn



8308 xR 44 %
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Table 2 The  diversity and similarity of grasshopper communities in different vegetation types

Whittaker $54% Cody %L Jarrard $5 %% Sirensen $544
Whittaker indices Cody indices Jarrard indices Sorensen indices

DR 5 MR DR and MR 0.45 11.50 0.38 0.55

DR 55 AM DR and AM 0.76 16.50 0.13 0.23

DR 5 AB DR and AB 0.77 13.50 0.13 0.23

MR 5 AM MR and AM 0.36 8.00 0.19 0.32

MR 5 AB MR and AB 0.61 11.00 0.24 0.39

AM 5§ AB AM and AB 0.43 6.00 0.40 0.57

3.4 AN[FIAE B 2 TG eRURE VR 50 9

AN [RIAEL A S 0 () e TR 7 5 AT e ol T 25 5 3 (IR 3) i e A R R/ INOOF 2 i 1
b > R L ) > T VR > v FEHE N, FLN [ 2 7R 1) 22 558 B 3B /KO (P<0.05) o i LU B AR 200 PSR 4R st
MBS o S 2 v L) VB RN R LAY 1.3 A% 2 A8 3.4 45 SR FH JORCAEAE T 0 i el W 11 9% JBE 1) A
A EE TN R 1L R b TR R I K v FEVE DAL H% R A0y | LR L R e T 9 R i e 1
) TR E b A L E N 2.3 % 2.6 £ RN 7 A%, et o AT WoR AN R A B DS A ) 22 A B i 2 K OF (P<0.05) .
3.5 W HUREIE SHEGREE RDA M50 Hr

AR B D AU el b2 S AR K 7 ] G & RDA HEFF R AT (L 4) S —AlfiRe 1 53.6% 178 =5 B 5
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Fig.2 Diversity of grasshopper communities in different vegetation types
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Fig.4 The RDA two-dimensional ordination diagram of grasshopper species and vegetation
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Appendix table 1 Species and their codes of grasshopper for RDA

4% Species 81 Code Fh 4 Species 1% Code
#JR /NS Oedaleus infernalis Oein /N4 Ch. fallax Chfa
W /NFE 0. asiaticus Ocas FI 8 Ch. albonemus Chal
BN 0. decorus Oede IS Ch. gingzangensis Chqi
KIEHNE Compsorhipis davidiana Coda AeAb4fElE Ch. Brunneus huabeiensis Chbh
JLIRENE Bryodema uvarovi Bruv SE AN Ch. brevicornis Cbre
FHHHIE B. miramae miramae Brmi SO4ER Ch. biguittulus Chbi
HHIME B. ochrooenna Broc 7S Euchorthippus unicolor Euun
B S B. holdereri holdereri Brho FAHAINE Sibotmethis amicus Siam
ORI B. wberculatum dilutum Briu S8 Haplotropis brunneriana Habr
FI 88 B. luctuosum luctuosum Brlu LRGBS Filchnerella beicki Fibe
ABE LIS B. gilianshanensis Brqi PR EE F. sunanensis Fisu
PR N Angaracris nigripennis Anni FHiGE B F. kukunris Fiku
LTSRS A. rhodopa Anth AR 11 J6 S8 F. gilianshanensis Fiqi
TEM M FE NS Pararcyptera microptera meridional Pami FEAIL L Myrmeleotettix palpalis Mypa
A% LMEAS Eremippus gilianshanensis Erqi ZER KL Gomphocerus licenti Goli
fATEAS E. simplex maculatus Ersi PE{AREEE 6. sibiricus (L.) Gosi
LIEH SIS Omocestus haemorrhoidalis Omha BIEEEMIE Dasyhippus barbipes Daba
ZRITHERS Chorthippus intermedius Chin S RIS Calliptamus abbreviatus Caab
H@4EE Ch. brunneus Chbr TR C. barbarus cephalotes Caba
BEMARIE Ch. dubius Chdu LTI Dericorys annulata Dean
KA Ch. hsiai Chhs
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