Az 2 B RHBE K F 2] OA R0 Vol. 42 No. 2

2014 4 2 H Journal of Northwest A&F University(Nat. Sci. Ed.) Feb.

2014

%) 28 H RS ] - 2014-01-02 1602 DOI:10. 13207 /j. cnki. jnwafu. 2014, 02. 060
% 2% H4 Bk < http: //www. enki. net/kems/doi/10. 13207 /5. cnki. jnwafu. 2014, 02, 060. html

BELFRSLERERS
EEEXRTR

Wl R R R RS, X K
A gk R Bl 2B Hol 2290 7300705
2 HR A R EE AR Sk, HR 220 7300105
3 h rg B E R H O R 734400)

(# Z] (A MY PTG b B 1l w50 5 W 3 v 2 1) A9 A 35 SRR . K073k F 2011-05—09. 78 H
AR R B SRR L R i 12 Bt L 7R AR P SR O R JBORE 8 AR D7 AE (1000 mm X1 000 mum) X i H A
T R ) T 7 S0EAT 28 G WAL RR 3 2, R R BB A 26 43 BT (CCAD 3 Xof it Ha 88 9 5 4 90 F 3 10 4 56 Mk 847 43 #T  H 2E
SRl b L 2R3 2 A (PCAD 2 % B v AR AR BEAT 2 — 2D 70 M S HESF . [T45R Y O FRIE dopl e 3 148 Sk sk 6 7t
10 J& o 3 12 Bl s /NG Al 0 OB Ak 0t oK 57 S TCRE R 58 200 IS0 2 Sy PR 3 2S00 L 43 ) ok Al 00 00 LB A 34, 7804,18. 430,
14,5200, 11,76 00 5 TEWH /I 2 08 | 20 30 2 g ot ol a3 st R 10 S0 4 st S i DL R A 40 ) o ol 36 A el S 8o 5. 7200,
4.94%0,4. 1500, 3. 6805 i 3 1Y 75 W8 | 24 [ K L WL | 5 VG O L R B TG R 8 0O R A SR 40 0l o R B R B B

0.63%,0.63%,0.54%,0.22% ., @CCA 4% 3¢ W5 , £ 38 45 g de | 5 38 ph 75 st L3IV 9 /N 2 2 L0 % 5 20 A et /N 4 ot

WL TR 99 A A R R R M D R T 2 2 R N 9 R RO B 4 DDA O (P<C0. 01) s PCA Zp B &5 R 7R W i 3 4>
G40 2 SO BE T /N AR i S e T R AT 5 O R R BB R AR R BB S R R A N T /N AR I LS
Z0 AL 1 0 B 4 L o AR T -5 R 9 1 R R 2R 1 £ 8 TR 1 A B T S JTCREL o AR R AT 5 R B T T LSS MR R Y
LT . OPCAHFFE LR 12 PRt a] 92 5 ASSERE R 2R b i e vk - 2 2R B S 1 R 1
AR B &5 R A W 22 5 . KE5EY MW REE b ORARI MY By ) i v iR T 5E ARl SRR AR 4
JE AR AR AR X UL R ) S R LA T B IR R R R 2 MR LA ) A B AR R R IR R E

AN 1) A 35030 7 405 0 1) 52 00 5 G0 B B 1 A 0 T M L R R W B R A KT T L A [ S L X A Lt P
[RSEIR] R AP TEVE s S RIAR OG0 A 5 F2 W00 20 A7 5 w8 Ll R D A 3 1

[(FESEES]T Q68 [EirEm] A [cEHE] 1671-9387(2014)02-0113-10

Relationship between grasshopper and plant communities on
alpine grassland of Qilian Mountains
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(1 College of Pratacultural Science ,Gansu Agricultural University s Lanzhou,Gansu 730070, China;
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Abstract: [Objective] This study aimed to investigate the ecological relevance between grasshopper

and plant communities on alpine grassland of Qilian Mountains. [Method) From May to September 2011,

12 sample plots were set up on grassland around Sunan County,Gansu Province. Box sampler and quadrat
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frame(1 000 mm X1 000 mm) were used to survey grasshopper and plant communities with system sam-
pling method, canonical correlation analysis (CCA) was used to analysis relevance between grasshopper
and plant communities,and principal component analysis (PCA) was used to do further analysis and sor-
ting. [Result) WA total of 3 148 grasshoppers belonging to 12 species,10 genera and 6 families were cap-
tured. Chorthippus fallax (Zub.),Chorthippus fallax (Zub.), Euchorthippus yungningensis Cheng et
Tusand Myrmeleotettiz palpalis (Zub.) were dominating species, accounting for 34. 78% , 18. 43%,
14.52% sand 11. 76 % , respectively. Oedaleus decorus asiaticus B.-Bienko, Angaracris rhodopa (F.-W.),
Calliptamus abbreviatus lkonn. and Chorthip pus albonemus were common species,accounting for 5. 72%,
4.94% ,4.15% . and 3. 68% , respectively. Pararcyptera microptera meridionalis (Ikonn.),Gom phocerus
licenti (Cheng) ,Bryodema miramae miramae B.-Bienko and Filchnerella beicki Ramme were rare species,
accounting for 0. 63%,0. 63%,0.54% ,and 0. 22% , respectively. @ Canonical correlation analysis (CCA)
showed that population characteristics of Angaracris rhodopa (F.-W.),Pararcyptera microptera meridi-
onalis (lkonn. ) ,Oedaleus decorus asiaticus B. -Bienko,Myrmeleotettix palpalis (Zub. ) ,and Chorthippus
fallax (Zub.) were closely related with evenness of plant communities and cyperaceous dominance (P<C
0.01). The first three main components of principal component analysis (PCA) were the comprehensive
factor of the relationship between population characteristics of Chorthippus albonemus Cheng et Tu,
Oedaleus decorus asiaticus B. -Bienko,and Calli ptamus abbreviatus lkonn. with dominance of cyperaceous
and grass,the relationship between population characteristics of Chorthippus fallax (Zub.),Myrmeleotet-
tix palpalis Zub. and Chorthippus dubius (Zub.) with vegetation coverage,and the relationship between
population characteristics Euchorthippus yungningensis Cheng et Tu and vertical structure. @ Ordination
consequence classified 12 sample plots into 5 groups with significant differences in richness of grasshopper,
diversity, uniformity and average density. [Conclusion] Gramineae plants afforded enough food to grass-
hoppers with broad spectrum feeding habits. Cyperaceous plants and compositae plants had restrictive
effects on grasshopper. Plants biological property influenced different development stages of grasshopper.
The living behavior and horizontal and vertical structure of plant communities also influenced habitat selec-
tion.

Key words: grasshopper; plant community ; canonical correlation analysis;principal component analysis;

alpine grassland; Qilian Mountain
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Table 1 Basic features of each sampling plot in grasshopper habitats on alpine grassland of Qilian Mountains

4 4 5 . B /m T % 5 B Shannon-Wiener $§ 4 Piclou ¥J5] B 5 %

Samples @&&’/m Grass layer Vegetation Shannon-Wiener Pielou evenness

number Altitude height coverage index index
A 2 67745 0.36+0.16 0.7940.01 2.21%+0.23 0.70£0. 24
B 2 694+8 0.22+0.19 0.33%+0. 20 2.64+1.01 0.88+0.43
C 2 72646 0.2640.19 0.5540.01 2.4940.98 0.7840.28
D 2 60643 0.32+0.23 0.70+0. 06 2.58+0. 88 0.78+0. 22
E 2 60144 0.38+0.23 0.59-+0. 02 3.50+1.48 0.92-+0. 31
F 2 540+6 0.1440.03 0.9640.09 0.34740.09 0.1740.02
G 2 543+2 0.1540.03 0.9540. 00 0.83740.08 0.2840.03
H 2 55743 0.3240.04 0.8540. 22 1.41+0.01 0.4740.01
1 2 60945 0.39+0. 10 0.71£0.02 2.59+1.14 0.7540. 24
] 2 80642 0.25%+0. 14 0.2240.04 3.0140. 82 0.8740. 33
K 2 63446 0.3140.19 0.7940.01 2.0140.11 0.6740.16
L 262247 0.36+0.06 0.8040.13 2.31+1.55 0.7040. 21
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Table 2 Standardized parameters for plant communities on alpine grassland of Qilian Mountains

A b4 % Samples number
Items A B C D E F G H 1 ] K 1
Shannon-Wiener
Ry ) - . _
. L0525 0.533 8 0.3649 0.464 9 1.4892 —2.0235 —1.4772 —0.8299 0.4816 0.9432 —0.1705 0.171 1
Shannon-Wiener
index
Pielou ¥ 4] FF 48
(Y2 - .
. 0.139 2 0.911 2 0.5118 0,474 8 1.076 3 —2.076 2 —1.6238 —0.8076 0.3631 0.868 0 0.023 2 0,140 0
Pielou evenness
index
M5 (Y 5) . oo - - .
0.446 8 —1.558 2 —0.5993  0.0981 —0.4250 1,187 7  1.1441  0.7083 0.0981 —2.0376 0.446 8  0.490 3
Vegetation coverage
i i
TEME(YJ. 0.8219 —0.8026 —0.3384 0.3578 1.0540 —1.7309 —1.6149 0.3578 1.2861 —0.4545 0.241 0.8219
Grass layer height
ERZIKﬂ’ﬁE%P;(YJ) 1.2312 —0.2818 —0.1096 —0.5317 —0.6507 —1.0061 —1.0111 —0.9591 1.2482 1.0039 —0.606 2 1.673 0
Dominance of grass
WEBME S (Ys)
Domlnance of —0.4480 —0.5921 —0.376 1 —0.5513 —0.7439 2.1611 1.600 1 0.8241—0.6704 —0.803 6 0.2272 —0.627 2
sedges
TRMEHE (Y7
Dominance of leg- —0.5128  2.5162 1.516 8 0.3968 —0.5128 —0.5128 —0.5128 —0.5128—0.5128 —0.3278 —0.5128 —0.51238
umes
HRHLH I (Vo) L4978 3.0670 —0.3527  0.2018 —0.1368 —0.4978 —0.4978 —0.497 8—0.404 9  0.007 7 0.1032 —0.4939
Dominance of forbs
HfbZ B
PP (Yo) . -
—0.7204 —0.0922 —0.6064 2.5622 1.249 —0.7282 —0.3183  0.4841—0.7345 —0.3471 —0.0807 —0.6681

Dominance of
other plants
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Table 3 Standardized parameters for grasshopper alpine grassland of Qilian Mountains
i H FEHL 45 Samples number
ltems A B C D E F G H I ] K L
P AU (X))
Myrmeleotettiz —0.2794 —0.076 7 —0.238 1 —0.5232 —0.5370 —0.567 9 —0.5679 —0.567 9 0.9983 —0.4820 —0.004 6  2.846 2
palpalis Zub.
e AR (X))
Chorthippusdub- —0.143 4 0.179°3 —0.5737 —0.573 7 —0.708 2 —0.7350 —0.5737 —0.2779 1.2818 —0.3586 —0.1703  2.653 3
ius (Zub.)
/J‘ﬂﬁﬁﬁ(xs)
Chorthippus fal- —0.1699 —0.3781 —0.3754 —0.3860 —0.430 7 —0.3464 —0.3702 —0.3860 0.3807 —0.3860 —0.2490  3.096 9
lax (Zub.)
1805 (X )
Chorthippus al—_ g30'6 9536  0.2328 —0.3980 —0.8485 —0.938 6 —0.9386 —0.9386 1.1338 16744 —0.2177 1.2239
bonemus Cheng et
Tu
R MR (X;5)
Calliptamus ab- —0.6962  1.556 6 —0.696 2 —0.6962 —0.696 2 —0.696 2 —0.6962 —0.6962 1.8382  0.3833 —0.1799 1.2750
breviatus Tkonn,
2150 4 I (X))
Angaracris rho- —0.8358 1.6417 0.3630 —0.8358 —0.8358 —0.8358 —0.8358 —0.8358 1.5218 1.2820 0.1232  0.0832
dopa (F.-W.)
Ti 8l 75 88 (X7
Pararcypterami=—_, 1393 8676 —0.5393 —0.2579 —0.5393 —0.5393 —0.5393 —0.5393 1.1490 —0.5393 —0.5393  2.5560
croptera meridio-
nalis (Tkonn. )
TN (X )
Ocdaleus decorus . 750 4 1 4266 —0.2403 —0.7133 —0.7358 —0.758 4 —0.7584 —0.7584 13591  0.5256 —0.3980 1.809 6
asiaticus B.-
Bienko
AR R (Xe)
Gomphocerus i~ —0.6585 —0.6585 0.7359  0.2711 —0.658 5 —0.6585 —0.658 5 —0.6585 2.5951  0.7359 —0.6585 0.2711
centi (Cheng)
7k?j‘?‘k E(Xm)
Euchorthippus— _o 4367 —0.4367 —0.4367 —0.4367 —0.1575 0.9502 2.9135 —0.2434 —0.4367 —0.4152 —0.436 7 —0.436 7
yungningensts
Cheng et Tu
IR (X))
Bryodema mira- —0.3372 0.2409 —0.3372 —0.3372 —0.3372 —0.3372 —0.3372 —0.3372 —0.3372  3.1313 —0.3372 —0.337 2
mae B. -Bienko
F G B8 (X1)
Filchnerella beic- —0.337 2 0.2409 —0.3372 —0.3372 —0.3372 —0.3372 —0.3372 —0.3372 —0.3372  3.1313 —0.3372 —0.337 2

ki Ramme
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fEX BB PCA 447
SRy HE— 25 43 A W R 5 AR BBV T 1 R AE G
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R4 MELPRSLUEFREHBESEYHEEFEXRNEILSFHPCA

Table 4  Principal component analysis(PCA) between characters of grasshopper and

plant communities on alpine grassland of Qilian Mountains

i BN i i F IRy
H Principal component scores H Principal component scores

Items Items

1 2 3 1 2 3
B 5 L A Shannon-Wiener 5 4{ - o
Myrmeleotettix palpalis Zub. 0. 686 0. 695 0.032 Shannon-Wiener index 0.677 0.476 0.502
e i A ) Pielou %) B $5 %1 .
2 4 — —0. 44
Chorthippus dubius (Zub. ) 0. 732 0.662 0.004 Pielou evenness index 0.713 0.510 0. 445
NS K - ) _ A 5 _ _
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Fig.1 Three dimensional sorting of principal component scores for characters of grasshopper and

plant communities in 12 sampling plots on alpine grassland of Qilian Mountains
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Table 5 Diversity characters of grasshopper communities in 5 groups on alpine grassland of Qilian Mountains
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