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Community Characteristics of Grasshopper and Its Relationship
with Plant Community in Upper Reaches of Heihe River
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(College of Geography and Environment Science, Northwest Normal University, Lanzhou, Gansu 730070, China)

Abstract; A complex coupled relationship between grasshopper and vegetation is often recognized. The char-
acteristic change of grasshopper community is an important ecological response to the plant community. In
the Baidaban grassland of the upper reaches of Heihe River, sample investigation methods were used to study
grasshopper community composition, diversity and its relationship with the plant community from June to
August, 2009. Thirteen species of grasshoppers were identified among seven plant communities. The grass-
hoppers was composed of ten genera of three families, within which Oedaleus decoratus , Gom phocerus licenti
and Chorthippus albonemus were the dominant species in the research area. The highest populations were
found in the plant communities dominated by Artemisia dalailamae or Stellera chamaejasme. The communi-
ty composition and dominant species were significantly different in seven plant communities. However, no
significant difference was found for evenness index (»p>>0.05). Grasshopper community diversity and species
richness had positive correlation with vegetation coverage and diversity, but related negatively with plant
height and plant dominance index. Meanwhile, grasshopper abundance was high in species-enriched plant
communities. Negative relationships were identified between grasshopper Pielou evenness index and plant
community diversity, and grasshopper dominance index had positive correlation with plant dominance index.
Grasshopper distribution and population were affected by biology characteristics of grasshopper and plant
community composition. Grasshopper choice diversity to plants reflected strong adaption and cooperation
function of the grasshopper population.

Keywords: grasshopper community diversity; dominant species of grasshopper; plant community; Qilian

Mountains

78 B H#3:2010-05-29 &[5 B3 :2010-08-10

BRETAE - B 5 H AR IS0 1 J6 38 A 5 M 3 B 4 R R AR S LA Y 7 (40971039) 5 H 2 B S FE TR0 AR 1 L B g
JR 17 R b U ML EE 5 B 18 R R BF 9T 7 (1011FKCA157)

TEE B A 1985—) . & (WU IR B RL NN W58 4 58 7 18 AP b B . E-mail: zhouw866(@163. com,



36 7K P48 )

% 31 &

R SRR A E UG R HE oA S
FR BT R 1R R
i B ARG R 2 55 B D L ol Y R T
LA AR AR ) A v A A 8] B S A SR o DT 5 W AR A
TGS R RI Z AR . AN TR B A T B AR ) 2 2 R
TR ARr AE B A i i AR A7 A AN R A AL S 30T
NG e T VB 2 S NI s AN
W AR B R VE Z AR . E AN AN
JRUE B e A Y S5 N W R T 2H L 2 A S
WORRPEAT T RS T R AR T
T RE v 22 B0 I H ) b = T RS AR R 5
1% 7% EAE P AR 9 A A L 2R 25 3 HURR AL L R AR
A 28 R A S5 DAL 3 X L A R 2 A i Y R

POAL IR T 5 5 X AR BE A % i R 2R 2
B W s () A 5 R AR B B o A 4 R TR 24
PEAEAR IR Z (A7 AR S A B G S & . SR LI AR i
Ll e L DX L R R e 35 R TG I M DX e
A A0 X T o R A ™ Y AR
AR TR AR o LT AR T b i R AR B 0
A 50 A Rk AR AIF 5T AR SOt — 25 0 AR WA v X I
HUHEVR 22 BE R Y 52 0 L AT S A [R) AR Bl A % s ]
AL F TR AR T 2R R S A OC A L T R
X A S5 ) T 9 3 L DA R IR DAL B 2R A O & L AT
Oy USRS IR BPRAIE S O O A A e 5 IX A A
PR T B AT A B L AR

1 Wik

1.1 ®WRXEETR

AF 5% DX A7 408 3% L b 33k B8 3RT S2 9 A4 el ol g )
B R i (38°48'19"—38°49"35"N, 9°37'28"—
99°38'49"E) , ¥4k 2 400~2 800 m, J& T HiL L {1y K Fifi
PR, [A] B SR 7K A i 3 ) I b AR AR 1
AR A AR ARR 1~2.5 °C L7 H¥R 14 °C,
1 A¥E—12.5 C, =0 CHIE N 1 688.8 ‘C.4EH
FE7K it 270~350 mm, fEK FEERAE 68 H. L
6 DL TS+ FRES 10 32 Hh BGR AR 1Y 5w, A B
3 AT E AW 0 B o R A DA R 2 AR AR R
B Y AR b AR JEARh 3£ ORAFHE P (Stipa krylo-
vid) i OLH . 2 HE B AE A IS Y Oy B W R R it
TR MEE AR SR T RN R
PR AR L L DX T R PG b M DX R A A% O
DX Jo U A 0 R i ™ R Y AR S A R
1.2 HHigE

2009 4F 6—8 H 75 FH R IRT 5t AR 415 M 5T 35 A
Bl BETEHAE , VIR 2 400~2 800 m i 3% V55 B4 5 |

L by 5 ) T AR 5K A T A 2 A ) 4y
22 AT S I kL A T 7 AN RETE AL, TEf
A A T P A e I B A M 3~ 8 >, 3 36
AFEHL ., X7 A REVE SR BN 1 VAL P (St
pa. Krylovii ) + i B (Leymus secalinus )—*% 55
(Aster tataricus) , NFHEHK 2 640~2 755 m AT 11 Hb
L JBL T A AR M A B R AL, B s T Gk 16,8
cm, BT 6020 ~94 % PR EE L H A, TEE
Z: 3% (Potentilla acaulis) + 5 F—#i 5, {1 T 1
2 684~2 742 m B 1L M ) ) R R AR O 3
~24 cm, SR 8426 ~91 0%, (A Fh R BT BB
F, %3¢ + I8 B (Stellera chamaejasme)—24% 2
B LTI 2 725~2 755 m iR Ak ™ AY I A
JE L Y SRR, N 2.5~20.8 cm, BTSN 52%
~82%, N ¥ % % (Achnatherum splendens) + &t
KB, T HFIR2 400~2 688 m i A5 44 M
A A » Ao 5 B O 45 20 ~ 63 %0, i R R, 1T 3k 63
cm, VELD B (Achnatherum inebrians) + 5% 5% H—2¢
KU, [ THEIR2 516~2 735 m [ BE M TSR £k 2 4,
MR T A 44 om, B R 50% ~80%.,
VB 9158 (Artemisia dalailamae) +%5F 55— JEH, f
TUEK2 482~2 529 m I LI 3 M 8 35 BE O 3806 ~
57% B E R 2~27 em., VI & ¥ (Carex kansuensis) +
4 @& M (Potentilla fruticosa)—/NBE (Berberis thunber-
gii DO, i T 2 774~2 800 m (17 M EL 4] , 11 9k
R BTN 84%~95% N 3.0~110 cm,
1.3 HEFFAEFE R EINHE

6—8 HTERAFEHL N BEAT B3R 1 i il i
P2 24U A N B A S A P A R RO (Y
30 em) AT 200 Y, B R4 i A AU 1807,
I3 R0 AT B R S ER R BE Y 37 M Y R A
AT, ol 2 ik — 2P 2 il St

TR AT 50 em X 50 em #EJ7 HE #4171 7% 14
L3 WH S BT I e A v S R RO
B WL A % R A RO S A ) A AR T
L4 HFESH

A AREECE DB 13 43 A REG S BlR EE 1026
LA R3Sl R i 10 ~1020 R %
LSRR AR, SRR 10U R 25

REVE Z FEPEDN B R ] Shannon—Wiener £ # 1
8% (HD . Simpson fIL % B8 2 (C) | Pielou ¥2] )%

EBHAD
H=—2>P;,InP, (i=1.2.3,-.5)
C=2(N,/N>)* (i=1,2,3,-.,5)
J'=H/InS



551 4]

Jo] AT S - PR b U e 3t 0 o R R AR T L5 A A G &R 37

K N— A WA R Z A S— W Fh
B P—5 i PRI RECR 5 8D Rz 1.
L R RV KA Bl 4 8 A 06 < X IR T 785 20 A s
e Ja R IE 25 73 A 14 K L >R SR &R 7 2 e i U5
T s W R A TS AN e M IE 26 23 A 1) B L R AR S 8
K Jr ik . e sr e SPSS 16. 0 i 5E L.

2 RS0

2.1 AEEBEBMBFRLT
P 5T DX I 2 52 % ol 4 AR o Mk T 3
W A RS R W I P A U R 2 RE . WETERE

TR I B AE 2 400~ 2 800 m, Jiit A= A ¥ ¥ Vi W) b =
o 2R R TR A B VR R A R L (AR
ZREEAR . A ) W BE T 0 22 R BEVR V I
1o ETE | IR MG s A9 BE VA 35 B I Sh 7E 5426 ~89.5%
ZWGE MBS B R T
I ARG Ak i R 5 B 7% T B9 4 9 b 25 B0Of Shan-
non— Wiener ZFEPER 5, 5 H B Y I 22 7 W &
H R (p<<0. 05, p<<0. 01) s BREVE IV . V. VIZ: 31 L&
F B B R S A AR L A A SO 2 R
B B G R S VR L A IR 3% =, 2R AT
PRFEE LUV VI e 38 B fe R RIS TR IR (W3R D

F1 FRERBEENTEETSHERSE

) B 7 i B/ em JHE/ % YA Shannon—Wiener #§ % Simpson #§ %X
1 6.024+1.7° 76.0£3. 5 13.140. 6" 1.940. 10¢ 0.1840. 030"

Il 15.5+2.0° 87.5+1.2" 10.5+1.1° 2.0+£0. 30° 0.15%40. 030°

Il 7.8+0.6" 67.0+10. 0" 9.2+0.3" 1.94+0.08¢ 0.18+0.020™
18.1+10° 54.0+9. 0" 8.441.5" 1.5+0.30° 0.2840.060"

Vv 37.149.9" 73.8+8.0" 9.040.4" 1.140. 10" 0.35+0.060"

il 14,442, 3" 47,545, 8 8.040.7° 1.5240. 20 0.1840. 050"

VI 45.24+17. 8" 89.547. 5% 5.8+1.0° 1.6+0.06" 0.2340.001%

TSI NG PR 257 B35 (p<0.05); T NPYILEr 2 Hlie— 540, [ W EBRER 4. L ovs -y T mEJekw. IV
HBRRE AR 2R VOB S SRR R e VDN I A e DA /N BE R A .

2.2 8 HBETRAHME
2.2.1 e R BEAEAAR L% MEGE ST
TE 36 ANFE R AR B 1 149 kLR F 3 R 10
J& 13 v, DCHEHE N 22 £ WLRLFIAE £ R R, H v 22
FERL 7 JE 10 B, o5 S AR AR B 74, 33005 88 £
WL 2 J8 2 s o R AR R 24, 10005 ISR 2
WIAEL 1R 1 Ah AL SR E B 157 % T
N ZE e (Oedaleus decoratus ). 2= [& K & I8
(Gom phocerus licenti ) , H SUHE W2 (Chorthippus al-
bonemus) MREEL Z R OFSE X A OE AL 23 0 o5 B AR
A 31, 58%6,21. 24 % 1 11. 82% . /N 4 2 (Chor-
thippus fallax) F1 5 N8 (Euchorthippus) 3= i A
Tl 3 B 433 R 0. 55 %0 F1 0. 98 %6, He Ay st g F
WA,
2.2.2 ARHARBEERE RMARF oA ME 2R
RIS Rh A AN [F) A W) 1 7 b 22 5 B W (3R 2) M)
REvE 1 1AV R s ey R e 2 9 11 Rl 2R L
BT AR 22 S 0 . RV L. IV A0V B8 )
TR /b I3k /DN S Al S 0 i it A g e 2 U (] P
FPLE AN TR) o 9 VI A 2 e ) o 5 a2 I 35 A i
LRI 2% QR R 0

NS HUPE 7 R W) AR T R O3 A AR R N S A
WL b A B A AR AR R T L S TR A 0 A7 8 R

AR b, B2 BRI, o S L 3 A A6 ey J3E 95 R i P
R REE N .V VL OF BAE D 0w B v VI o A o
%, AU RN TE O AT FERESE T 1A VL,
HZREEHBAR ., v 5 WO e 3R Ak 1 97 97 s B % 03 A e
%, ZEICRE B2 | S04 I8 0 A 0 R T S i T e
TE 7T YRR DA o AT R0 X B 4 A Fh .
it b A I 4R TGO 2 R 7R BE 3P AR 35 5 D0 R A
7% Il v 2 B ok, Hoor A ¥ 20, 1 S e FE A 7% D11
O3 B 22, B3 A LR S R R OR A A 1y
A ATEAE AR, YN /N A s R o D Al
EISTE 6 DRETE A o0 A 2] A fh . MM/ A0 A
IIERER VI 2R K, B S THEMY R
(p=<<0.05) ; R A 0 Wi v IV b 2 e K 5 3
CAT PRV 0] 22 S5 00 30 3 (p<T0. 01) 5 i B 7 &5 F A
b or A e %, O B e REVE R S A7 78 35 25
(p<C0.05) 3 4 WL A 4> FE Vi 70 A 22 T2 K 351
2.2.3 ¥ REEE SAAMIE EANFEEYREK, L
ot AU A7 B AE W) B T ) R 2 SR B T A i R 2
R TRE FISZ e TR HURE TR Y 2 AR J7 22 A
7N 18 B Shannon—Wiener £ #4418 201 Simpson I
PN AR BOCTE A 8] A4 W B g b 22 5 1 3 (p<<0. 05D,
Pielou ¥ 5] A= R A BE (p=>0.05),



38 K b PR A ERIE
2 AEAEEBELAERANMEREE

i B g 1 1l 1 I\ \ Vi I
3 A s 5.7+1.5 3.7£1.5 6.54£2.5 10.5+6. 49 5.3%2.4 5.6£1.0 5.6%5.6
A 10+2. 57 18.7+2.4%  27.743.59 2.041.4 13. 344,49 7.242.5 7.7+£7.7
/N i 0 0 1.94+1.9 0 0 0 0
At A g 2.740.8 3.1+£1.3 0 0 0 1.041.0 0

T 1 W g 1.940.7 2.4+1.8 0 0 0 6.0+3.7 0

E P /N ZE 1 25.8+7.3% 3.7+2.5 4.040.6 30.5+15% 18. 144,39 45.0+£10% 0

B s 7.4%1.5 5.542.9 6.4+2.4 21.34+10% 6.7+3.2 15.046. 19 0

i e 8.945.4 12.241.99 8.040.7 7.25+7.3 3.7+12.4 2.0+1.3 37.6+6.8%
P I 4.44+1.3 8.042.7 4.0%+1.0 6.0£3.3 7.4%2.2 4.641.0 0

ZE QR i 26.34+7.4  38.247.7%  38.7£4.4°  10.5+7.6°  38.4+5, 87 1.4£1.0 39.7+6.47
T 3 1t 2.6£1.1 2.74+1.2 1.840.9 4.8%4.1 6.1£2.9 1.640.7 9.441.7
LN 3.0£1.7 1.8+1.8 0 0 0 0 0

S e 0 0 0 7.25+7.3 1.3+0.8 10.0+3.5% 0

£ B /200 W@ 40.0%+4. 3 27.243.1 34.04.0 37.0413.5 26.0%2.5 44,0412.3 12.042.0

T QR R ARELE SR 1026 LL B @200 M8 F-A7F 4 05 0 200 %K. A 005 A0 IR 1807, 2 A A 421 4l e ol AN 1A 250 1) SF- 143 (L B

MR ZE,

A TR0 A v [R) L U V AR PEAT LG L RS | 2
FEE e v L s e s D3 A A S A
AR B v VD348 d vy o HE 9 | eI 29 20 2 45 2 LA
FETV B - REVE IO B VIR MG RS | AL o
JRE R e R AN L SR B 5 g ) A o e B 1 R 1Y
Y BT YR NG S, AL VR Z A R R R
TR A A £ E oy R R R AR
U e R 2RV s T S R AR RO VR V B A
Yy Fp 3% = AER B AR W) e HE D A2 B A I ) RT3

(] b 4R I 1 R A A S A P R 2 1 B R 2 AR
B X0 B e HLR 3 T HE R (p<<0.05) . 1L
L Pk A ) o 288 A0 DI A B R R O3 A e 3 20 [
IO T o A B A SR AR PR A P o AR R B
VI A AR B = o B Ay i S AR PR IR A3
JE R R 5 HE RS 22 F MR 3 (p<<0. 01) s &H B A4
TR LA B RE VR V. i T AR W) 55 B GR 90, 400, 41
MR Z M AR R AR . 1B 1 O AN R AR ) v
B ZREPEIR R

gole . Sor : Bl 2 b
;'EE 2.0 " . . E 0.4 i b I 0.8 a .
#H 1.5 w03, 2 i 0.6
i N a hny
» 1.0 50'2 7 0.4
£ 0.5 = 0.1 # 0.2
ﬂﬁe gﬂ0 E0

| n m v v VI VI I n m v v VI Vi I o m W v v vi

B W% W%
E1 AEEYHEERSHEMEEY

- B R b7 AN R/NG 50 3R 22 5 i 3 (p<<0. 05)

2.3 WEHBESHMSEBOEXES W

Xib 7 AR AR B L SR T i 22 R A RAE B A T
] R AT AH DGR S BT (3R 3D, WL sl 4y o J50FD 22 A 1 5 A
P L W P BORN 22 R 1 5 DE R S L He v S AR )
Moy i B K R B3 R A OGP (p<<0. 05, p<
0.01), Sy v B M 545 B 5 DAl bk IR i 2
AP o B 0 SR R R OGS e R R A
TR S (p<C0. 01) , 5 1) ol B 1 22 B P i M 5 TE A G
P 0 AR A A I R A RARL ) b 26 R R B R v e
A% . WEAEHE SRR IS RIEMSC. S

W T RO, w83y 5 B S o 5 L
A A B2 24 52 IR A DG LA G R L8 i - 5 ) b
B RER 2 R R SN S ORGP U] L
PNIER YD N IUE i Rk G TR

3o

(1) W RFEVE AL . PRETIN 7 1E 28 0] i 24
PR S BV RES ZREPERORAS IR . 0B L e
ZEAF R e 25 S L S BURUA BN 1 B S B L AT
T BT AN TR AR AR v« WGt oK A S e £ 3 9 A A 2R K



551 4]

Jo] AT S - PR b U e 3t 0 o R R AR T L5 A A G &R 39

R R AR A R R I OE R, R [ A
Vo T L R AR R 2 25 R A S B R O
PROLE H S A SRR R E BN EY . WM
WBIEEPPE S BNHEV I ARkE, DR Fm TH
CHEYBEE . f T e atEr 2. 500 7e 850 5
TRER, ZRRKEEEREHENT I GAREZ. 5
Hemyrkes R E, EMEEREERENd
ZRERK, BES T HEMYBEIE(p<<0.0D), LIRE
FeR BN BT A 0 R A b, S A e

TEARFEREVR I vh o0 A e £ . i U7 3 2 1 7 LAY 20
it 2+ i TR AT R R AT 50 A L iR O Ve
B NEAEAE S BRI A B 2 R (p<
0.05) . /N3l 4ff e 2y A A 3 B B8R iy AR 25 A 9%
T 5B BB AR IR O e
WEASL 3 AR AE 9 P A VIR S TURE 23 A (AR )
v LA T Ho 22 BEARAR . W ek A I3 308 4 32 A8 1 4 AN
W A ) P A S [R5 0 BN T R S A ) 1) B ]
AR AR R .

®3 wRS5EREAEXE

5 H TP
= B = Wy Fh B Shannon— Wiener 35 %k Simpson 5%
R 0.192 —0.721 0.904** 0. 601 —0. 407
£ J# Abundance —0.633 —0.872%* 0.710 0.564 —0.523
Shannon— Wiener #& 4{ 0. 154 —0.279 0.853* 0.391 —0.028
Simpson 4§ %k —0.395 —0.016 —0.692 —0. 290 0. 144
57 B A 0. 645 0.619 —0.021 —0. 205 0.477

ek % FoRAH W B p<<0.01; * FRAMEEE p<<0.05,

(2) W BEZHEESEEN R, MY R
Wy RETE T B R 2 PR W R R, e AR
TR AR Ak R P 0 ol 22 0 P 1 A8 Ak 2 %% U0 A DG 1Y i ol
KA R b 2 R A A 2 R R R oG, R
ARG, B A SC AR A . AR SCRIFSE & B P il v
5 DA [ A ) R T b s e 22 R R AR
R REP<0.05) ¥ EER AL ZE (p=>0.05),
WU Y 2 R PR RN AR R R SR R RN R
Z AR 5 TE AR OCHE  Horh 5 AR ) B 28 85053 ) A R
W 5 35 TE A 6 (p<<0. 05, p<<0. 01) , 541 ¥y w5 J3
P SR DGR s il 2 B 5 55 B B Y
SO Hrh 5 B S AR 3 UM O (p<C0. 01D,
5 Fh F R R 2R P R AR OGP L 1 ) AE o
B BN D AR VR s A 2R R B
ZREERR . WA S ) 56 L R R B
SRIEAEE . SR S E MR R B T
P o U0 I e S R R AR K I R ) R D e e T I
fi1] 12 ] | 4L 1 R B 45 M 52 2 P T 2 i R R
WA A, R TR Z AR S YY) R R
R OG, I B A3 A0 £ B BE AR ) ) Bl R TG K
AR SRS T 45 R — 2 i 5 Sandra
S5V Fielding %7 R 58 4 — 50, 3 0] B8 5 0 98 R
H/IN W H S A T R R ) P iR R SR I R A

W R VR 22 RE PR S R R T 22 R A A A DG
HJR N (R AE ) A % rh s VR Z MR A L a5
MY BEVE A SE 22—, Fielding 257 HF5T A 0 18

U AR B R AR IE A OCOC R LR
ZIa) L AR I A . Kemp 551 0 HAT g2 ol
TR = S MR 7 2 BE IR — > LU B 4 O AR
& FH MR A A 2H B b S R A () B R
ZH R ) REAE AT B 22 S LR AR . DT Oy M e 4 A )
0BT DRI JE Ml . TR OGS 1 T AL A
WS B 4% AR D REAE L DL A b A O 4B A T T
b — 25 PR A 0T 06 U P 2P A S

L & % x @ ]

[1] Stern V M. The integration of chemical and biological
control of the spotted aphid [J]. Hilgarolid, 1995, 29
(2):81-101.

[2] Joern A. Grasshopper (Orthoptera: Acridoidea) com-
munities respond to fire, bison grazing and weather in
North American tallgrass prairie: A long term study.
Oecologia,2007,153:699-711.

[3] Joern A. Resource utilization and community structure in
assemblages of arid rangeland grasshoppers (Orthoptera:
Acridoidea) []J]. Transactions of American Entomological
Society,1979,105:25-300.

(4] 5 e I, Sk PR A ) bR Bl L 28 20 TR 490 22 R P R
AR R L)L S R, 2008, 25(3) : 21-28.

[5] Otte D. Species richness patterns of new world desert grass-
hoppers in relation to plant diversity [J]. Journal of Bioge-

ography, 1976(3) :197-209.
(T 45 102 30)



102 7K P48 )

% 31 &

75 1 Z2 MR MR TR 2R A RE X i it - M/ A R
A6 728 A 9 K S B BE A 4 T8 3T

5 4 B

XoF B e B R XCHE T R R 50 a AR TR Y
BHETT Gt AT R I 1960 AE LR IZX R EAET
Wi Ak, HARRI N 1960 AR i LR
BLOFEHAER R A 1,362 X 10° m? 51970 F1 1980 4EAL
AEM R AR 7. 53 X107, 8.34X 10" m®, 4 — &
TREE T B U 30 AR K5 1990 AR AR LSk i B2 7 = 12
U /0, IR 19942002 [A] 2 R, 2Ll
7K AR ,1990—2008 AE4E IR WAL N 3. 68 X107 m®,
(] B 9t B A8 A A4 B R4 1 43 TIC A S A7 L A8 25 R B
AT ZB B 0.75 F1 113 i R EEF T
510 Afy. 544 50. 8% ~95. 2% , % K ¥ U5 F)
FHAR S AN F 5200

SR TR I Sl AR U A R A O A AR A R N 2K B
ZEAE S S, 0L 1990 4F DL SR 3 BT i R B A
IR A PREEEE G A BRARS E J5 XF Fo R I L PR — AR I
TR (8 358 B) 7K 43 AT BR & B R — A8 — 28 & TR 19 Ot 3k
WK /NMERE A TR K, AR5 ik —
AT i i 3K SC R 28 16 K+ I /78 1 A28 Ak 1
K SC e 7 Ty R A 5 AL T A A ) A O S

L & % x ®# ]
[1] BAE.EEY. il W E w2 w6 I kAR
X AR 0 R A A L) ], M BERL 2% i R L 2003, 22(6) .
599-606.

(2]

(3]

(4]

[5]

L6]

7]

(8]

[9]

[10]

[11]

(12]

[13]

ZETN AR L A L1 B A b L R AT U AR A28 I U AR A A R R K
By o0 LU O 1 L) . M B 272 42, 2000, 55 (3)
309-316.
T E R, B, RS TR AR N A LR A PR
w#AHIFLT] PUAEAR =7 4, 2000,28(4) : 50-53.
TR KRB A5, T 50 4k [ 7S K AR i
END AL H LT KB &, 2008, 19 (5) : 656-
661.
JETLL, Rz TR YN ) 0 23 DX A 8V B8 A2 i o
ARACRFAELT ] 1l 2441 2008, 26 (1) 22-28.
WA R R, EE B KL AR WA 9 43 i i R AR
PERLAE ST ], VKR £, 2006, 28(4) :526-529.
Wang S P, Zhang Z Q. Sun G, et al. Detecting water yield
variability due to the small proportional land use and land
cover changes in a watershed on the Loess Plateau, China
[J]. Hydrological Processes, 2009,23:3083-3092.
B EA, EARL. STE AR BN 7 50 )1 48 R A X
e #rl) ). 224z, 2008, 26(2) : 196-206.
BB, TR 2 T2 T IR AR A B A 43 A AR B A e 4
SrFrLI]. HBRAL PR, 2000,15(5) :516-521.
W4, ke, EBF, & BRI 19502004 48
AR g AR AL AL A AT [ ). BE R AL 2, 2009, 31(3) : 413~
419.
SR N HE IR, S B bR UK (R AR BB R
WO SCH 2 L) ], AR 252241, 2008, 28(8) : 3597-3605.
SeFEEE, AR, BRAK. B 4w R K B AR X I B T
TR Az M L], Al TR 224 . 2004, 20(6) . 56-59.
TR0 A BhRE B A 45 26 T 500 B 3K Sl 1) 5 7T I 4k
BB | DR N e o o T I M R R S A 7
2009,27(3) :239-244.

(L35 39 70

[6] Evans E W. Grasshopper (Insecta: Orthoptera: Acri-
doidea) assemblages of tallgrass prairie: influences of
fire frequency, topography, and vegetation [J]. Cana-
dian Journal of Zoology, 1988,66:1495-1501.

[7] Fielding D J, Brusven M A. Grasshopper (Orthoptera:
Acridoidea) community composition and ecological dis-
turbance on southern Idaho rangeland[J]. Environmen-
tal Entomology, 1993b,22.71-81.

(8] XUE, M R, 52, 55, BV o T A dul AN 7] A B 0 o 1y
HEELSMT]. BRI, 2007,44(2) - 214-218.

(9] RE.ZERE. EEA. MY B R ZrErErgmi)] 4

B2 ,2008,27(12) :2215-2221.

BI BRSO S BRE M B REE G AT RS

W VR Z LT BT AR A % 4. 2009,20(3) 1 729-

735.

[11] Sandra T, Maria M, Maria L. Grasshopper (Orthop-

[10]

(12]

[13]

[14]

[15]

[16]

tera: Acridoidea) and plant community relationships in
the Argentine Pampas[J]. Journal of Biogeography,
2009,29:221-229.

X NE A BRI S R A b R R AR S gy
MEAEBRMN KR M RK¥E%H. AR %,
2009,45(4) :42-47.

Be sk B aROROT L 2R H AR, R A ok R b DX R BT R
[J]. [ E LR, 1988(S) :49-87.

B 5 5 E AR O R AN R R DOR W) ARl A A R
Gt S I RE TR ARAELT . AR A5 4241, 2003,23(6) : 1071-
1078.

PR » AR A0 bR, T Ji AL ) DG 055 3 95« G 05 3 9 5 K
TL A% AL ). AR 1098, 14, 25-257.

Kemp W P, o’Neill K M, Cigliano M M, et al. Field-
scale variations in plant and grasshopper communities

[J]. Transactions in GIS, 2002,6:115-133.



