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Relationship between ecological distribution of grasshoppers and

their habitats in the middle and upper reaches of Heihe River
ZHAO Cheng-zhang, ZHOU Wei, WANG Ke-ming, DONG Xiao-gang

(College of Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract: By using field investigation and quantitative analysis, we studied the correlation between grasshop-
per composition, ecological species groups and habitat in different grassland of the middle and upper reaches
of Heihe River. The results indicate that terrain, climate condition, soil and vegetation composition had
significant heterogeneity in the middle and upper reaches of Heihe River. A total of 38 grasshopper species
belonging to 11 genera and 3 families were captured during continucus four years, 32 more area-distributed
grasshopper species were classified as 8 ecological species groups when the correlation coeflicient was 0.5.
Grasshoppers have very widely ecological adaption, meanwhile grassland habitat determines the geographi-
cal distribution patterns of grasshoppers. Grasshoppers in the researched region are mainly distributed at the
altitude range of 2~3 kilometers of Qilian Mountains. Temperature factors are promoting factors to grasshop-
per species composition, while other factors are inhibitors. Temperature and precipitation are promoting
factors to grasshopper density. The correlation between extreme minimum temperature and grasshopper
species composition was very significant, and there existed a significant correlation with grasshopper density.
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Tab. 1 Environmental factors of natural grassland in middle and upper reaches of Heihe River

B Wwik/ R REES H®EmEEMK >o0C YK BE/ HAMY wEHVY SEER/
K% m w/°C  |/°C m/°C FiR/°C #B/mm % EE/cm  E)/% (kg-hm=2)
I 1300  8.00 350  —30.0 3768.0 2750  80.0 96.0 1.75 3750.0
I 1400  7.80 381  —30.2 3764.2 87.0  45.0 345 1.50 1341.0
I 1500  7.80 410 —31.0 3760.0 152.8  17.9 10.0 0.50 567.0
NV 1800  6.00 375  —285 3100.0 1731 35.0 50.0 0.62 1057.0
V1900  5.00 330  -29.0 2800.0 2220 370 15.0 0.90 870.0
VI 2500  4.00 324 276 2550.0 2537  47.0 40.0 1.50 858.0
W 2600  4.00 300  —280 1750.0 3250  68.0 31.0 3.72 1093.5
VI 2950 1.00 324 290 1500.0 4100 880 30.0 9.39 1425.0
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Fig. 1 Species composition and density of grasshopper community in different grassland

2.3 BHNESHTBRHESH
2.3.1 BAARRGHAREHE

FHALPHREE, ad RERNKE, MK
HRBOT 05404 B L ilF KA 327 £ 4
Fhb a3 R 8 D FRAH (6] 2). 4% Fb 41 92 L B g 4y
0 H W A ERENT:

F1dl: HEFRN/NH. aHaORBHEASB
8 (Angaracris barabensis) . T /& 88 fA $2 (Dasyhippus
barbipes). A 1% /N ZE 48 ( Oedaleus infernalis) . B %
/NEH8(Oedaleus decorus) 413855 i 48 (Angaracris
rhodopa) . 2B ¥ 4% [ 18 ( Angaracris nigroptera). R
% L1 i #8(Bryodema gilianshanensis) . ¥ 20 i 1
H 1 i 18 ( Bryodema mi-
ramae). 43 A TE ¥ 3K 1600~2000 m f #8 7% 1L {5 1
FrBE ik AR T TOUER A9 LU b o I L B JRAL R AN
AR L H R AR BRI B R I MR R L He
HEEER HEURE ZFERERE. B5R
35 U 7E 3000~3 800 m B A 3% 11 3 % L M 47 Y 1L
B, S ERFINA A, HE B AREA, &
BAELZFEAMNERRE, ZH 8 BRI 2K, R
B /NZERE R R S, B R AR R /AL, i e (R
K. AETER) b 43 5 8 F HOws B | R A6 720 R0 B A A8,
REEEMIYA. B8 EERE 4R Y, Bk
Ry e B EE EEEMER/NERE R
AR BEFE KRS, SREKERMN 5%
FEBP. 1b 20 43 45 2 B8 2 W48 ( Calliptamus barbarus) |
=L 36 L4 B 8 Filch-

(Bryodema tuberculatum) .

82 ( Calliptamus italicus) .

nerella beicki) . 5 1§ 50 848 ( Filchnerella kukunoris)

e PN /) % 82 (Oedaleus decoratus) . f8 3% Ll 56 & 18

(Filchnerella gilianshana). % B 3 ¥ ( Calliptamus
abbreviatus). i 7 % B 18 ( Filchnerella sunanensis)
A g du. Ayt b TR . FEIR AL TR IR | AL
HEE,ILMER, TRIE SEREMEGEELE
WOEWMAHGRE. LRSS, mHERE. B K
B ER S D, BB IR UR VR T M MR S R BT PR R, R
5B E O /N ZE R A AT B S B A B, B KR
WEJE R BY | A B BAG Y.

% 2 413 45 K2 B #8( Compsorhipis davidiana)
— R, 43 A TE MG R 1 300~1 700 m & JBE T SR 11 F i
F12000~3000 m A9 A8 3% Ll Fe AL B JRIX. 7 4 X
TREK, HEKn, LEE. B8R4 R LEy
o E. KR 88 R h AU K, e 2 IRk BB # G G,
BEELRE, AR, RIE X A E B
£

55 320 1 ¥5 11 11 i #2 ( Bryodema luctuosum)—
B, J7IZ 50 A5 T 8 32 000~4 100 m Y Ll F 15 417
JEL, A IR L B AR % L e R Ll XA R TR L
WHEE GEAFEMSERAEHEX. AR E
RIACR., 4l KEEE IEHE, TBRAEELE.
IR OHF OBENNELE BTREREM B
SR BEAE BB . Mo ROCAE 3 BT K& 7 01,

FAH A FRoR I . dafH AU 40 BE R 4
(Omocestus haemorrhoidalis) . 1 245 % 48 ( Omoces-
tus Petraeus)sy i T 415 3% 11 2800~3 000 m AY 1L 31
HERAE RECH LAk, A RAEM, £
BEIEARAREI. 4b4H§918 B 582 (Chorthippus
brunneus) . & 200 B 48 ( Myrmeleotettiz palpalis) . B
4 42 ( Chorthippus dubius)F1/NH 48 ( Chorthippus



% 4

RAE, F: EAFLHERERASSAEERN LR 45

F 2 #AYE Dasyhippus barbipes
B IR/NELE Oedaleus infernalis

4 /N8 Oedaleus decorus ]

4TS BENE Angaracris rhodopa

T A BYR Angaracris barabensis :J

WA REYE dngaracris nigroptera J
1R3& W8 Bryodema gilianshanensis

LU s Bryodema tuberculatum ]
FHiFE Mt Bryodema miramae

LB HR WS Calliptamus barbarus—

B KRR Calliptamus italicus
E [CIH B4 Filchnerella beicki —

I B8 Filchnerella kukunoris. j—_
WM /N TN Oedaleus decoratus

E L BRI Filchnerella gilianshana —

552 BYE Calliptamus abbreviatus

7N P 5 B.98 Filchnerella sunanensis —

KIERIUE Compsorhipis davidiana

B4 i8e Bryodema luctuosum

LT H4 MR Omocestus haemorrhoidalis
Hh R BB Omocestus Petraeus —]

WY Chorthippus brunneus J
BN HE Myrmeleotettix palpalis

4a

B8 Chorthippus dubiu&_,
INBEEYE Chorthippus fallax

4b

F SN Chorthippus albonemus
&2 RIPE Bryodemelia holdereri —]

e 58 Pararcyptera microptera

AL SRS Chorthippus brunneus T

RAEYEYE Chorthippus chinensis

REBRWIE Epacromius coerulipes

W K8 Locusta migratoria

| —

i

1.000

0.750

0.583  0.500
AR

0.279 0.113

RN BT AN R UL, 1-8, 1a, 1b, da, b ERPAIEH
B2 RAFEHFEmE R ERMESS X RARER

Fig. 2 Dendrogram of more-area-distributed grasshopper species in middle and upper reaches of Heihe River
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Tab. 2 Correlation coefficient between grasshopper distribution and environmental factors

Hm EHR FHEK =0°C mER MWmE wEH EAEY HE/ HETE/
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Fig. 3 Grasshopper ecological distribution law on the vertical gradient of middle and

upper reaches of Heihe River
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