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The CCA analysis between grasshopper and plant community in upper reaches of

Heihe River

ZHAO Chengzhang”™ , ZHOU Wei, WANG Keming, SHI Fuxi, GAO Fuyuan
College of Geography and Environment Science , Northwest Normal University, Lanzhou 730070, China

Abstract: The study of coupled relation between grasshopper and vegetation could help revealing the habitat selection and
adaptability of the grasshopper and collaborative relationship within populations. The experiment was conducted in the
Baidaban grassland which is located in upper reaches of Heihe of the north Qilian Mountain (38°48’0"— 38°49’ 50"N,
99°37'15"—99°39'0"E) , with the altitude of 2400—2800 m and annual temperature of 1.8 “C. The annual precipitation of
this region varies within a range of 270 — 350 mm, and the soil is mainly consisted of chestnut and chernozem soil.
Xerophytic perennial grasses and mesohydriphytic bushes were the dominant native vegetation in this region. Variety of
vegetation types lead to a rich biodiversity of grasshopper population by providing a heterogeneous habitat for the survival
and reproduction of grasshopper. From June to August in 2009, 7 fixed observation plots (1hm®) along the elevation 50m
were established. In each plot, 3 —8 quadrates (20mx20m) were chosen according to typical location. In each quadrate,
the pest-net ( net diameter 30 ¢cm) was used to seize grasshoppers by sweeping parallel 200 times, at the same time,
vegetation community characteristics were investigated, including plant species richness, height, coverage and biomass.
Thus the grasshopper species identification and quantitative statistics of grasshopper and plant variables were conducted in
the laboratory. In this study, Detrended Correspondence Analysis (DCA) and Canonical Correspondence Analysis (CCA)
were used to quantify the grasshopper population and analyze ecology relationship between grasshopper community spatial
distribution pattern and vegetation community characteristic and domiant plant coverage. Besides, we analyzed the
correlativity of grasshopper distibution number and dominant plant coverage. Results showed that a total of 1149
grasshoppers were collected, belonging to 3 families, 10 genera, 13 species. Oedaleus decoratus, Gomphocerus licenti and

Chorthippus albonemus were the dominant species in this area. 13 species of grasshoppers were divided into six groups

EE&TA : HRARR 4 (40971039) 5 R A S AR 55 25 38 B H 5 Hof 8 BHE S #HI H (1011FKCA157)
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through DCA analysis. The number of grasshopper species, dominance, predatory behaviors and habitat choice of
grasshopper are significantly different in those six groups. Meanwhile, no overlap was found within the same group in the
hatch time, life form and tropic niche of grasshopper. The six grasshopper groups corresponded to different plant
communities, and presented three kinds of correspondence relations, such as one-to-one correspondence relation between
Chorthippus fallax and Stellera chamaejasme community ; multiple-to-one correspondence of Oedaleus decorus, Myrmeleotettix
palpalis and Filchnerella sunanensis with Artemisia dalailamae community; the rest of grasshopper community corresponded
to multiple plant community types. There are three complex co-relationships between dominant plant coverage and
grasshopper abundance, including extremely significant correlation, significant correlation and no correlation. Gramineae
and Compositae plant have higher impact on the grasshopper distribution than other plants. Plant community affected
grasshopper distribution pattern by providing food resource and proper habitat environment. The study of spatial distribution
pattern and quantitative ecology relations between grasshoper and plant community and dominant plant, and the
determination of the grasshoper species that most likely to have disaster in each plant community might be useful for

predicting the grasshopper infestation and providing advices for grasshopper infestation control.

Key Words: grasshopper community; detrended correspondence analysis; canonical correspondence analysis; plant

community ; Qilian Mountains
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Table 1 Grassland community environment characteristics and diversity

FEF5 Index I I 1l v A% VI VI
¥ Elevation/m 2400—2529  2516—2735  2482—2688  2640—2755  2684—2742 27252755 2774—2800
B Height/em 13.32.3 44.0+9.9 24.3210 8.2+1.7 13.2+2.0 9.9+0.6 33.5+17.8
¥ Coverage/% * 55.6+5.8 73.848.0 54.049.0  66.2%3.5 87.6+1.2 74.0+10.0 90.5+7.5

= RE
%ﬁﬂf‘g 8.00.7 9.0+0.4 8.4x1.5 13.120.6 10.321.1 9.2+0.3 5.8+1.0
Species richness

e

Shannon-Wiener 753 1.50.2 1.30.1 1.6+0.3 1.9:0.1 2.0+0.3 1.9+0.08 1.6+0.06

Shannon-Wiener index

I .9 (Artemisia dalailamae) +%513F (Stipa Krylovii ) -52255 ( Weeds) ; 1T . i S5 5L (Achnatherum inebrians ) + 5% 3% %% ( Achnatherum splendens ) -

e e

Z T B R R+ P22 IV 5P + U (Aneurolepidium dasystanchys ) -48%56 (Aster alpinus) 3 V : 2 B Z B 3 ( Potentilla acaulis ) +% -4
B VIR EE (Stellera chamaejasme) +515F-Z428H VI . & ¥ ( Carex kansuensis) +4 #5 A ( Dasipnora fruticosa (L. ) Rydb. )-/N8E( Berberis brachypoda
Maxim) ; * FH#ALSRTE 7 MEYREE T 255 03 (P<0.05)

2.2 E PP AL

255 M MBSt 18 36 RETr AR AR B 1149 Sk SRIE T 3 B 10 J& 13 b, ILHSERE 22 M is
BHFIRE fA ek} Forh 22 Rl 7 J& 10 F, 5 SR RS 74. 33% s hEAIEFRL 2 J@ 2 B, A7 S AR5
24.10% ;5 WARHEZBIARL 1R 1A A SRR 1.57% . FERV LR b, W /INE 8 ( Oedaleus
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decorus) ZEECKEME ( Gomphocerus licenti) [ABUHERE ( Chorthippus albonemus) MEEH % | B AT FE X AL
A, A3 R B Y 31, 58% L 21. 24% FI 11. 82% , /N3 4fk 48 ( Chorthippus fallax ) F 3 £, 5 T g
( Euchorthippus unicolor ) Z#i A Fh, 735 5 0.55% #1 0. 98% , LAt oS w55 2 5 A e ( Chorthippus
dubius) A ACHE M ( C. brunneus huabeiensis ) | Fa 70 W M8 ( Myrmeleotettix palpalis ) . %5 5 ¥ 18 ( Calliptamus
abbreviatus) Jii¥E ( Bryodema sp. ) ZLMAENE (Angaracris rhodopa) | FE38 W8 ( Pararcyptera microptera)) Fik
T S ( Euchorthippus unicolor)

2.3 USRI T R ILAFAE 4r v
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3 (57 T RS IK O AT R 600 V Bk 72 ot Axie 1 *
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AR SRV G PCA R S B D RORRATRY < Fig. 1 Grastl)ppfif:fuéjif classification
2.4 IR M SN CCA S i I — VIR & 6 FhoAR [F] s 8 38 BE, Chdu, Chal , Chfa, Chbr, Mypa
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0.354 F10. 117 , 5B EFRHE(E (0. 962 ) 1Y 49% FLE B /AT RFAE(H (0. 644 ) 1Y 73% , i HL 35 R -l 5 AP 2
HEF i Z [B]AAE C R 5053 310 0,952 F110. 836, WP IS HE T il DL 30 1 (MG R E0CR 0. 034) , I35 4k
FEAIARSE R ECH 0, RIAHEF 25 R 0T 58 | BEs Bt sth S iy i iU S BRI AR S KRR

5 CCA HEF b 8 —HE Ty il A ¢ R B S 2 IR (r=0. 5337) (3518 (r=-0.4168) | R BZER K (r=
0.4153) M5 (r=0.4033) B H (r=-0.3575) , B BH 28 —HEP 5l 22 B 47 24 O 25 B3 K 588 —HEP b
BIA A T S B (r=0. 5479) K13 (r=-0.2949) R R (r=—0.2276 ) , AL —HEFH E R F A
ST ARAFHEY) 55 BN
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