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Catantopidae) in natural grassland of Qilian Mountains
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Abstract [Objectives] To clarify the impact of different grassland types on the diversity of grasshopper communities in the
Sunan grassland area, improving the sustainable development of the grassland ecosystem in Sunan County. [Methods] In
this experiment, four species of alpine meadows, lowland meadows, temperate deserts and temperate grasslands in Sunan
County were collected by net catching from 2020 to 2021. The grasshopper community structure of grassland was investigated
and studied, and the statistical analysis of locust characteristic index, population similarity and indicator species of different
grassland types was carried out. [Results] 1 054 locust specimens were captured in the experiment, belonging to 5 families,
13 genera and 23 species. Among them, there were 4 dominant species, namely Angaracris barabensis (13.09%) and
Angaracris rhodopa (28.18%). Euchorthippus cheui (11.95%) and Chorthippus fallax (10.34%). Otherwise there are 10
common species and 9 rare species. The richness index of the locust is significantly higher on lowland meadow than the other
plots. The dominance index from high to low is Temperate steppe, lowland meadow, temperate desert and alpine meadow,
while the order of diversity index from high to low is temperate steppe, lowland meadow , temperate desert and alpine meadow.

What more,the evenness index of temperate desert is the highest. Oedaleus asiaticus is the indicator species with 70.67% value
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on temperate steppe, while Myrmeleotettix palpalis is indicator species with 71.64% on temperate desert. Also the similarity of

grasshopper communities on different grassland types was compared, and the results showed that the grasshopper communities

in warm grassland, alpine meadow, warm desert and lowland meadow were moderately dissimilar to each other. [Conclusion]

The composition, diversity and indicator species of grasshopper communities are different among different grassland types.

Vegetation change and altitude difference are important factors affecting their distribution.

Key words Sunan area; grasshopper; diversity; indicator species analysis
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Tablel Mainly distributed plantsin four habitats

A sk GERY/E e S
Habitat division Plant species
TR #3F Qipa capillata, #i% Leymus secalinus . 4¢%f Bupleurum gansuense. %7 Artemisia

Temperate grassland  frigida,

% Anaphalissinica. vk®L Agropyron cristatum. %524k Poa poophagorum,

F£ 7% % Achnatherum splendens. 7 Sellera chamaejasme

5 FE 1Ll

Alpine meadow

T e 15

TR Elymus nutans, R 5 Elymus excelsus, 57 Iris lactea, £HZ4 X4 H
Campanula aristata, %% 4 Thermopsislanceolata, 7 H3IE Allium przewalskianum, i
7 Sellera chamagjasme. k43 Leontopodium leontopodioides. “¢4E415F Stipa purpurea

PEHE L Salsola passerina, 43k% Sympegma regelii . £1#F Reaumuria songarica, #% %%

Temperate desert

R 1 )

Lowland meadows

s

¥ Achnatherum splendens, £EJTUR Kalidium foliatum, %3¢ Sipa capillata

B EH Salsolapasserina, #i% Leymus secalinus, FEREETHHT Elymus nutans, AE4Fs
B Elymus excelsus, {2 Atriplex patens, % £ 3 Elsholtzia densa. %237 Fallopia

convolvulus, HJLZ% Cirsium setosum
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PR A HORAERIARA 1 054 5, SRIBT S
Bl 13 J& 23 i B IRl Oedipodidae i Hodwe i
YIFMEE, o4A 5 B 10 Fiam, BEhkiER

Catantopidae 43/ 1 J& 2 Ff, R &3 58 R}
Arcypteridae 4315 4 J& 7 Fp, H# ffouE R
Gomphoceridae XA 1 J& 1 Ff, ¥ 12 R
Pamphagidae 2 J& 3 i, W3 2 A1, BE@ER
e BtE %, OREEER 59.78%, HAIK
N RHIERE (29.70% ), BERREERL (6.17% ). 4
FBERL (2.18% ) FIRIER} (2.18% ). Hrlire
SRR IR T SR 4 B, iR L3
4% igis Angaracris rhodopa (28.18%) . ¥4I 4 i
151 Angaracris barabensis (13.09%). I [G 5Tk
Euchorthippus cheui (11.95%) Lk & /N 3 4f gt
Chorthippus fallax (10.34%); & UWLFF 10 Fh; #ifs
Fifr 9 Filr,

22 AEEERFMEERS T

AN Ta] e 28 7R R ARSI 4 B e L
K1 SRR, AR ) E R ER T A
FEHL, RUZEEH PR AR 2, VR 4 i

x2 WEEEREHEENEANK S ES
Table2 Composition and abundance division of grassland grasshopper community in Sunan county

# J& i Bt A (%) AHXS 2 )8
Family Genus Species Total Percentage (%) Relative abundance
B S A L AR 297 28.18 AR
Oedipodidae Angaracris Angaracris rhodopa
LSy 35 3.32 -+
Angaracris nigroptera
B AP R 138 13.09 +
Angaracris barabensis
NSy KR i 29 2.75 -+
Epacromius Epacromius coerulipes
Pt BE S hiE 5 0.47 +
Bryodema Bryodema holdereri holdereri
T R 5 0.47 +
Bryodema miramae miramae
e P i e 2 0.19 +
Bryodema uvarovi
N R W /NTE 1 0.09 +
Oedaleus Oedaleus infernalis
I /NG e 104 9.87 ++
Oedaleus asiaticus
AT T E R 14 1.33 +
Sphingonotus Sphingonotus ningsianus
B Ji e ) R0 il R e 51 4.84 =+
Catantopidae Calliptamus Calliptamusab breviatus
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4% 2 (Table 2 continued)

B & i St A" (%) AHXS 2 5
Family Genus Species Total Percentage (%) Relative abundance
PR e 14 1.33 ++
Calliptamusbar barus
W S €336 SpEi] 20 1.90 +
Arcypteridae Chorthippus Chorthippus albonemus
IR 7 kg 14 1.33 =+
Chorthippus intermedius
AN 109 10.34 -+
Chorthippus fallax
4 U0 A it 10 0.95 +
Chorthippus louguanensis
ST B G S T 126 11.95 +++
Euchorthippus Euchorthippus cheui
B0 AR % L1k st 25 237 =
Eremippus Eremippus gilianshanensis
it e B 9 0.85 +
Pararcyptera Pararcyptera microptera
i £y AR AL i LTS 23 2.18 +
Gomphoceridae Myrmeleotettix ~ Myrmel eotettix palpalis
SRR} JZ IR HRIZ 8 9 0.85 +
Pamphagidae Pseudotmethis Pseudotmethis gansuensis
it/ 7 0.66 +
Pseudotmethis alashanicus
S G 0L T 1 S 7 0.66 +
Filchnerella Filchnerella kukunoris

RN, R IR, +FORR A

+++ represents dominant species, ++ represents common species, and + represents rare species.

k52 2 HAR b ) B3 A TR 22 B0 A R Y
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FEURAR b o) ARV ST, i JE A iR, A
BN EFRBORE , R, R R
HfAC e ORR RS AR A T LM 3 R AR B A
23 AEEEREAKBIETRHSH

NGER RN eI 237 N T
T8 A = 5% MY R e R A e &2, IR DR
FNRPETEBARR], SRR 5%<fgn{E
<T0%HE 7~ A Y EAR b ) P 0 AR 16 Bl 7E

TR AR B A 13 B, S g€ A
B, AL 10 Bl 878 1H = 70%F8 R = ) o0 A A
T R R A ST B o A TR AE 5 BAT N R A 48 7
Yifh, 4nir /N4 5 Oedal eus asiati cus 78 I 14 B
JRHIFE /R TE R 70.67%; FE LIS Myrmel eotettix
palpalis 7Eift TR BL TG /R EZ 71.64%, iX 2
Tl b B8R 19>70.00% , B3 2 vt ol %)
FRTEA S A HE R VE, ATVE R T TE A S e /s A2
Yo /N AR A R R A HE R (R B 55.05%,
I AE Al A 58 A 48 s E K T B AR i
Sphingonotus ningsianus 15 12 7 i 2 Bryodema
holdereri holdereri 7& i 4 i I (145 /R B = 40%,
IF 2 = T A AT e R, U X Lo fy
AR 2 28 A BE 4 7R A ) 3R A B8 A8 Ak i
E7/ 8
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MR IR bR A
Temperate Alpine Temperate Lowland Temperate Alpine Temperate Lowland
grassland meadow  desert meadows grassland meadow  desert meadows
F 2SR Grassland type F 2R Grassland type

Cc 25 D 1.0

0.9
A§20 < 08 071
=3 ST 07t 0.61
~ 5 15F %§05—
£ oy 05y
S8 10f BEoar
i g ggos—
RNAE o5 M 02t

0.1 r

0

Temperate Alpine Temperate Lowland
desert meadows

grassland meadow

H 2R Grassland type

Temperate Alpine Temperate Lowland
grassland meadow  desert meadows

B2 R Grassland type

B 1 SAEEEREREEFHIEY
Fig. 1 Characteristic index of grasshopper community in Sunan county
A, FEERLG B IRBIEREG C SHEMEEG D SR

A. Richness index; B. Dominance index; C. Diversity index; D. Evenness index.

24 BEMEME

FR4E Jaccard FHLPE R KL (5K KIASE, 2008)
FH R AR A AL GO . BARRL (0.75<C<
1.00 ). HEEAERL (0.50<C<0.75 ). AL
(0.25<C=<0.50) FItAFHLL (0<C=<0.25), F
FA LA L300 43 e Xk AN ) 55 ot 2J 0 st ol B 9 A 7
FRIMELH ., 455 (F4) £, MR, &
FE ] | IR PETEE AV M ) 4 Fh RS H rp )
WL Hh B A B T34 Dy TR SN AREL, LA b )
5 YR R IR 5 Y T A e R =2 [ A A
IbERECHE, BRI ILRIFPS R 11 Fh, A
I R ECH 0.48,

3 itig

Wb 22 RE M T LS 45 Fh B 2R B 1)
ZE 8L ( Gaston, 2000 ), ‘E¥ERYERAS | FREE Y
K53 | Rt SR L RS i T Rl o R Y
AR PRI S ST o L U R B A AR
BEdeft TARGM (SELmAE, 2021 ), AR
SERS5HZEITSE (2018 ) RIBFSTAE R —3k, BlZ
FEMEFREOR = & B B e — 20, i 4k
H PSRBT — B R 15 A B 2 R
5o ZEgedE (1991), Dol (2008 ) K phidss
(2010 ) 7678 B EL st it % A= K Bl 3 6 SRR 5
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x3 AREAEEHERETRE

Table3 Grasshopper indicator

valuesin different habitats

F8/RF (% ) Indicator species (%)

YR LA 5 TS I A 9 R
Species Temperate Temperate Lowland Alpine
grassland desert meadows meadow

21 R4S Angaracris rhodopa 23.57 3.37 40.74 32.32
AW AR Angaracris nigroptera 0.00 11.43 0.00 5.71
M4 IS Angaracris barabensis 40.58 5.80 18.84 7.25
KA Epacromius coerlipes 0.00 0.00 25.00 0.00
1 12 57912 Bryodema holdereri holdereri 0.00 40.00 10.00 0.00
JEGHi e Bryodema uvarovi 20.00 0.00 25.00 0.00
FH i tE Bryodema miramae miramae 0.00 0.00 0.00 25.00
/R /N 18 Oedaleus infernalis 0.00 0.00 25.00 0.00
/N4 18 Oedaleus asiaticus 70.67 10.82 2.16 0.00
T RS Sphingonotus ningsianus 0.00 42.86 26.79 5.36
Jg E I Calliptamusab breviatus 52.94 8.82 13.24 0.00
SAE 2 # W3 Calliptamusbar barus 5.36 53.57 16.07 0.00
F 848 Chorthippus albonemus 10.00 57.14 25.00 5.00
7R J5 4 Chorthippus intermedius 48.21 0.00 16.07 10.71
/NASERE Chorthippus fallax 55.05 0.00 14.45 5.50
HELAERE Chorthippus louguanensis 35.00 0.00 15.00 0.00
E 57 TUEE Euchorthi ppus cheui 0.00 0.00 36.11 13.89
A3% LIS Eremippus gilianshanensis 0.00 25.00 0.00 0.00
Fei# Hh 75 12 Pararcyptera microptera 22.22 0.00 8.33 33.33
TE A Myrmel eotettix palpalis 6.52 71.64 3.26 0.00
H7Z e Pseudotmethis gansuensis 22.22 27.78 0.00 0.00
B 249748 Pseudotmethis alashanicus 0.00 25.00 0.00 0.00
R JE 518 Filchnerella kukunoris 0.00 28.57 21.43 0.00

R4 FEEMERERBFBAUERY
Table4 Similarity-index of grasshopper speciesin different sampling plots

B AR R L 8
Grassland type Temperate grassland  Alpine meadow  Temperate desert Lowland meadows
HE %R Temperate grassland 1.00
HFER ] Alpine meadow 0.35 1.00
HRPETCIR Temperate desert 0.33 0.28 1.00
i 55 f) Lowland meadows 0.48 0.45 0.48 1.00

Hh TR (s ORI AR RIS I, Bl ) [
Wk, MRy R R IESE T, BERE
(1991 ) $izif F 9 AR DL . mAR, B
W f i Al Gk 212-428 Sk/m®, SCHR R K
RAFRZE; Tl (2008 ) BFT 4 2 B 34 3k

WYy 65 fif, HULTEERETS 27-240 Sk/m*; fhi
S5 (2010 ) WFFEEE R R LA AR . 28 Ffr, A
WG ILIAAR 23 Fhsi e, bR Ao e s
MR ZER, WAHEFMIE Snotmethis
amicus M PR £ M Sphingonotus  obscuratus
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ARSI
roseipennis, 2= K8 Gomphocerus licenti |
£ EHEMIE Dasyhipps barbipes. i R i & st
Filchnerella sunanensis 5 7E A R WFFE I R K B .
AT R, — R ) e R A o — S o et o
& H PR AR R E R T — LU HE
i 52 b e i it . TSRS B A M W Rl A TS
Ko ToEREE SR ASAL, AR K AR
PR T Ak A — SO A AN P S A,
i SR BRI O (AR, 2021 ),
fERFASRG Y, BAUSHY & EE AN
B (R, 2011), REFTDIRCEMY), Y
DU o5 AP BN, A ARV RRE AR 2 i
RO 50, e R A AR AR SR B R
SRR T RE ST SRR ST o AN [F) B 2R A )
VIR AR, TR R RSO R R
AR LA o 8 B SR I, {HL e FE R ) PR LA
BRI, XU = FE R A A Y R — | 3R
BEAERT RS, AR T R B AT, A
WFFEAEAN R BE AT B R A s s fp s L K 4
FRRFAE TR BB B A AR, GRS T O AN ) A
BERT 5N RE DT, SO T R RV - e e ]
PR I, W EEYR I 2R i e 5
EES A1 N O S N [ L S N N T £
AR, Z e AR R A R Rz,
B PR AR B S A R e X R
P T A AS R B PR RO TR Rk i (2228,
2015 ), FE 7 e B X 0 e i 2R A
AREI T T SR TSRS E S CS L
BN SN R WA e kA, —
IERCINE [BZS: Wikt @ ¥ RESiST:S: JilI8
A 3o 5 B AS ) B 2 R A e el S R

ANFAE S BAR R R R YA 22 5, TN/
WAL ARG A 30 g P SRR P SV 4 R
i, FRUIIX 2 Bl o H A A7 0 AR B AR A UK
AT A A 58 (R AR 7 o 8 3 AN [] il 28
TR SRR AR LI 9T R B, AN]SR v )
W R RAEAE — o 25 5%, WI2B 50 Hr i U A 22
B4 JE R AN AN 5 A8 ) 2 300 ST FLIR 5 184 D)
SRR R — 2R, BIRIE R TE

latissimus Dericorys annulata

A Je R i — AT
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