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Grasshopper community diversity and its response to plant
communities in Kalamaili National Park, Xinjiang, China

WANG Yan', LI Jinxing", AYIJIANG-Yelken ?, LIU Di', HOU Hengjie',

SHAO Changliang®, ZHAO Li"
(1. College of Agriculture, Xinjiang Agricultural University, Urumqi 830052, China;

2. Management Center of Xinjiang Kalamaili Mountain Ungulate Nature Reserve, Urumqi 830052, China)

Abstract In order to understand the community structure and diversity characteristics of grasshoppers in
Kalamaili National Park, Xinjiang, a systematic survey of grasshoppers in Kashan from May to September 2024
was carried out by net capture method. The results showed that: 1) A total of 4 992 grasshoppers were collected,
belonging to 6 families, 20 genera and 37 species of Acridoidea. Among them, the genus Sphingonotus

(Oedipodidae) was the most abundant in this area (accounting for 56% of the total). 2) The abundance of
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grasshoppers was mainly affected by the diversity and evenness of plant communities. According to the
dominance of grasshoppers, the dominant species (3 species) in Kashan were the common monitoring species
of Seriphidium terraealbae desert and Anabasis salsa desert, which were affected by Chenopodiaceae and
Compositae vegetation, respectively. Among the common species (14 species), Dociostaurus kraussi was the
unigue monitoring species of Seriphidium terraealbae desert (affected by Asteraceae), Sphingonotus savignyi
was the unique monitoring species of Haloxylon persicum desert (affected by Chenopodiaceae), Leptopternis
gracilis and Leptopternis iliensis were the unique monitoring species of Krascheninnikovia ceratoides desert
(affected by Chenopodiaceae and Asteraceae respectively). 3) The y diversity and « diversity exhibit a temporal
trend of first increasing and then decreasing (with the highest in July), with the peak values of Shannon-Wiener
diversity and Margalef richness index mainly gathered in July. 4) The difference of 8 diversity of grasshopper
community was the largest between Haloxylon persicum desert and Anabasis salsa desert (Bw=0. 43, Bc=10,
Jaccard=0.39). The Seriphidium terraealbae desert was most similar to the Anabasis salsa desert desert ( fw=
0.12, Bc=8.5, Jaccard=0.79). In summary, the diversity of grasshopper community in Kashan is relatively high,
with July being the main occurrence period for locusts. The Seriphidium terraealbae desert is the grassland type

with the highest diversity of grasshoppers, monitoring needs to be strengthened in habitats with Asteraceae and

Chenopodiaceae as the main species.

Keywords grasshoppers; monitoring species; community composition; diversity; vegetation types

R A2 B 500 b CRATR 8 Bk L A2 8 g8t
TR JR G M AR LR, 2 [ St 1A B S 2 M fE )
Pl BE SR AL XM 0 A1 4 IR 28— R — G R4
HF AW, 4300 D 13 F0 36 0 [a] B 2 b XA 2 3R
A e R AE AR R G ISR A E R
TS R RS I KR FER R B
A5 Ly DAL A L AR S TR R L A R, LK B U
Bl A T — AN A2 2 T G R AR A AR T (R
AR RGO W8 AR R B R AR
A B AT R R A R AR S IR IR (W] B —
LB Foft 508 A= 5 i i B — € Y s R CAE BT Y
JEAR 2 5T

FI 20 122 80 4F AR 40 LA 3t , Bk A ARl i i
Mo XA R AT TR BRI, NIXR L X A
S M B IY AT 3 AR AR N T O A LA S R
WL T VB R AR B 2 R R AT B T AT e Y
o3 A AR 3, TP AL R R S R AR A R AL
UL W R 2 R PR B9 #E % R Fisher &1 AR
1943 4F B W4, T K8 BT 58 ) A9 A R, al il
Gr N o BRIy ZHEME . BEE XEE Y 2 AE R AR
JER R, R R E Y R EAY S B
Wy 55 2 A U, JE R TE o R R 2 KR D7 T B
et AR Sk, X TR L 22 R T O 5 R 2 A
Ubo s 4 R AEDOURI Song 5 TUR o 28 M4
) XF 9 S5 18 M R A AT R R e R 9 AT A
5K S BT WY B 9 £E R X I AE R L AE OO

FH B 22 A 1 23 001l Xk 8 322 L 0 VG G Y 5 HRE V8 R AT
HH S 23 B W B AS [R] A 5 () 06 RO R A 22 5 0 X
SE BT ST R WY, T AR AR R VR 2 R R A A X T
WA AR W ECEZ ., LRI AN,
WL AN A AE AN [R) b B DK 3 3R 0 O R R 22
S, B A ik 2 B AW T CEYRER Y
FAE A2y 7O B9 R Z0 5 R AR S R Rk
RREHEMEVHRRZ — % R REMAEY N
MR A W A Sy R JRUA 2 R B R G
WL, I3 R K S A AR R IR G . HAOK
Ui, HE B 55 B LRl 28 R K 2 R A TR R R R
WL B B A R R B AR Ok B X
>R FH B B2 Jo A xh AR AR 5 TR] A 5% AR AT A SR
1 BIF 5 o X IR T AR AR B L R VR SR T OT
AR (RDAD I AR AR B} 11 5 ) 45 A 4 52 1
WL R VR 2R A A B TR R R AR X
TR FE R T IT AR 2 B, A5 % X B0 AR
T 52 R AT F0 5 B AR 5 A G R AE N
T S8 TN OIC $ e SR A L9 X R 23 A CCCAD L 15
H 3 T8 26 M 26 R v A A B o 2 B2 B R A
By R m A R R R A 2R T R e e R E 2 T
FERAR AR RS2 md o DL B 50 1 3 B 0 iy &
PR IR W 2 ) A 3 e AR

FAESC TR A AT 58 2 42 b T sh Yy Aty ,
JK YRR A= 5 8 BN A SR R T S5ty BB 7 R RS O e
) A 85 O 1 OB F AR R R T T R R R B



A1

AR PR R 22 L SN P R R YR 22 A A OGS A A 9 1 T 89

T2 TR 5 BE VR iR B R A HE S KR R e G
W Bl B VR A R e A IR BE I Y RE (FR )
10 75 Ak T 42 5 30T JFAG R AL B 2 0 Rl AR TR
ARSI 23 5 A ) 05 00 A RO R AR R
CHR ) o LR TE 7 fige R OB VR Y 2L 2 R M LA
o 5 H 1 OC FR AT LA ik AT L HAY 43 A AR 3 AT
PP W8 b 25 R BR B 1 4 AR A R A R AR
WF5E T 2024 4F 5—9 H 7E R thoxd i o7& 3R 47 R 40
PE A a0 I ORI AR AE Cy oL B 25 RE R AR B 1
S3AT) IndValy 48 7R 8 L TCAY 43 0T, B 4 0t el e 95 1)
B B ) 4578 Ak AN T T b 2 Y ) i R i 2K R e
TE V& 7 HE 0T 0 E 1) B ) 3 R ) AR B 4 R R 22
SEORUSE MR [ R R R TR Y R
LA AR 2SR A8 52 R H A ) I — g 1 B
R

1 MREFE

1.1 BFRMEER

L b A o B R Z M Py 2R BIE SE AR R v i
K G, M PR AR R . 44° 387 ~46°00" N, 88730 ~
90°00" E, fi #5170 J7 hm?, #l1 &b Jb 2 BK v 25 B2 (X
I N - = N R e R R W V= R S
mmE, A FEREK K ERN 600~
1464 m™ % 1L AE B 2 B HE by ) B, S A4 HR
SR B, BB R RN EAR K
THE R DL R 5 A 1) — AR A RO | 22 A A A L i A
S TRLY i 7 T A

MR AR A U] A e e R A R O M o A A
BERT 43k 5 R AL AR YR R 2R 4R T L R
2 T L b A AR I G V5 L M2 AR VD T R B R B VD B
AT A 20 BT DL 1

F1 FULEMBEHEHRER
Table 1  Grassland type and its vegetation type in Kashan
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PR 5 R TR /NG FRE R 26 53 3% (P<20. 05) . Bilids H R b MRS, W& 1,

Different lowercase letters above the bars in the figure indicate significant differences (P<Z0. 05). The horizontal axis letter is short for grass type,
see table 1.

2 STEMBIANE A G HE R o SRS
Fig. 2 The adiversity index of grasshopperss in different months of the five grassland types
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The vertical axis indicates the relationship between the two grassland types, and the meaning of the letters is shown in Table 1.

B3 STHEMBNERMBERERRSHFYE
Fig. 3 Grasshoppers B diversity in grassland types at different times
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Table 3 Contribution rate of environmental factors to locust abundance
Hi B A ¥ TUHR A/ % F 15 5% P1iH
Vegetation factor Contribution rate F test P value
% FE % 48 B0 Diversity index 62.6 16.8 0.002
% Bl Asteraceae 8.7 2.6 0.052
T 9% % 35 Vegetation coverage 8.3 2.9 0.038
# %} Quinoa 3.9 1.4 0.274
It i ¥8 %% Dominance index 2.8 1.0 0. 346
Y557 B $8 %L Evenness index 3.0 1.1 0. 300
FEMI Rl Tamaricaceae 4.1 1.6 0.172
+ & J¥ 48 %L Richness index 3.4 1.4 0.250
% AL Ephedraceae 1.9 0.7 0.546
ARAF} Graminae 1.5 0.5 0.676

T < F R 5 3 7 PRIE PR 15 i 40 ol 2 12 ) 50 J8E s 300 R/ 5 PAEL A e T A 35 /T A

Note: F test the intensity or effect size of environmental factors on species composition; P value measures

statistical significance/credibility.

JE = 2 B R > R R > AR AR > R
HART AN [R] A PRIEE R 08 0t o %) 2 B 2 e 77
TE—E 25, ITE A 2R BT, S RHE -2 5840
Tas O R BRI RO /N SO 3
ILEHDER JSE YR NS RO U eSS A IPN

P> UL R B R | P A LR R R L
FEEPN R AR RV BEMBESE D Fh
ZERL AR 0 345 BE TN 2 RE I S 5 0 3 43 SR |
YD MG R 2T R W B SR D AR EOR R I 2 B R B
B , G Sk 08 T B2 RARL AR (18] 4.

L ® o (LA
TSI SOS Seriphidium terraealbae desert
| DKN R MBI
= PTASpAA DKK Anabasis salsa desert
S | iy
% r up _ ESP / BGI © IRIRTTIE
) CL PCA ‘ / ccs_< K Haloxylon persicum desert
~ MH_CDRA CBH RIRUE
E DY F e W X LIS gss| Haloxylon ammodendron desert
<] EAS\/Z % — NAS - by
il S ———— e T AR B
E Y HCKE 7 ” \ = S Krascheninnikovia ceratoides desert
= T DTS MWW
N SSI s |
& R | SYS
3 SSP SMP
SOL | sns RBL 'CBB
=
- ‘
-1.0 ST Axis 1(66.24%) 1.0

JY MW 5] R B DY AR 2 RV AE G FF R 2 6 A8 80 Y S MBI 35 BE 48 MG F G o AT 35 B2 s MIH SRR SERE 2 182 5 CL - BRI RL R
JESHB  RARE R LK ZER 2 TR A PR . RO RIS, Lk 2,

JY: Vegetation evenness index; DY: Vegetation diversity index; FF: Vegetation richness index; YS: Vegetation dominance index; FG:

Vegetation coverage; MH: Ephedraceae abundance; CL: Tamaricaceae abundance; HB: Gramineae abundance; LLK: Chenopodiaceae abundance ;

JK: Asteraceae abundance. The black letters are shorthand for grasshoppers, as shown in Table 2.

# 4

1R 5B EF X RH RDA 547

Fig. 4 Redundancy Analysis of the relationship between locusts and environmental factors
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