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SERERFNLAXRWR™. AONEHMREREIHERREELALA FEMM. ENER
REFREAARERE T FEEF (Aneurolepidium chinense steppe) K FEF(Stipa
grandis steppe Y M I F B X X B HE [F (Steppe dominated by Stipa grandis with the forb
diverse) P EREAER KX ER SHESARERT AR BRBGREARBEBE . BT
Wik 6—7km, W 2—3km ., MERK ol ST BF SR AT IE 4 B0 2 o AR A ey ROBOMBY , 27 BIFR ot B
TP (overgrazed) \ HLEE I B (heavily graszed) . s BE B4 (properly grazed) . %% B i 4 Clightly
grazed YA 3E A (ungrazed ) B . G-I EE L4 20 5 M HBL 3 T E RIS 15 THB. 3
BB B R B R T kA RERE |

WHMTE RA—A 1o’ RERIERRTEARE, N5 AP s AGMA 3 R,
FTMHBE SR 30 TS . BAMACHMEHTNRA SUNEERST,. FETRESXE
SEMITR, BHARNERRESHEDAFNEAENEAEDBRAMBEHSE S A8 S
MRS L EAER (KD,

HHRGFRRHE (SR LR I’ #Ee AZ 8 AREA—KRE,. &
A B FWEAE 15m®. ST HEYWR B RES, FTH LA XATR™,

TR REEERE 0—15cm. HWEWH . L HEE. E KB P HE. N5 BHI AR
AME W, G B 20 4.

BiEdat SRR SHEE(HDRESEOBETES TR

H =-— > PP, (1)

e = H'/InS 12)
ZEP REMHBERH HEMEES ZHMEE S BEEELA, S HEhBeay i
. ERAHEXATATETRENFAFERES A SHEELAXRITELARNT,

DV,

ORHNE
XE - AHXAY. Y RYH E i RBEAEMNE8RE,Y, B £ tBAAMERE. &
£ EASH R TR ARMEN S QRS TRNERERRS L BAESM LBWET.
2 PSR
2.1 ARIFBEETHEHYMEAFENS _

1 3 MRUBGHE B L B B 0 B T R A R R OO B Y 3 AN T R N BRI
(BD. B2 HEYURMHERTENLOGERRAWE S BE . KB EIE MR B B B £
HEHEMRE AEMNZRAESAEN L2 RRX.E 1 Z2RIEMRYRERR R bR £
BB 53 A6 8 O B AR AT T RS 40 b R A P K TR T LU R, O R B B A R O BRI R B B O
R, 1 s 1 £ B F T DR R A 8 2 RS SN A A ORI !
TN, FE (Aneurclepidium chinense} . Fo¥F F(Stipa grandis) B8 (Artemisia commnuta-
ta), B FHE ¥ (Serratulla centauroides YRIAKM Bk Kochia prostraza) SR HoR B 69 1% hn 2
WMEE, HE. B E (Artanisia frigida) . T F (Stipa brylovii) ¥ YaF E (Cleistogenes
squarrosa ) % R TOH 95 FEE 64T 18 40 T 02 T

rii. k} = (3)


http://www.cqvip.com

e ol

£ OO0 http://www.cqvip.com|

185 B FRETHRTeeR-ARAEEREXA 3

1 EISEBNBE ERWIENHRL

Table 1 Changes In plant community characteristics along the grazing gradients ”

" oW Bl A Siea HEHB SieB KM C SiteC

Vegetation | 5, 3 4 s | s 7 s ¢ 1w|1 12 13 14 15
I?D”j"_"fp 28.3 41.0 44.1 33.5 32.0|22.2 3.5 36.4 344 313|364 32.2 31.6 30.0 281
2 X £9.2 64.7 59.3 57.0 48.4 |54.8 52.6 A6.3 34.4 30.7 |54.6 43.9 33.5 2z0.1 za.z
B eraii50 . X .3 57 ) ) X X ) ) i
Iﬁightffm) 36.5 33.0 165 12.5 6.5|31.0 260 23.0 19.0 6.5|34.5 27.3 21.0 162 8.2
%of_g(s,m.) 1828 1449 130.2 1041 99.9 [136.8 116.3 104.1 1.8 *84.9 [LR6.1 178.0 148 5 142. 9 128.9

*EEPRBA NI RRARE REERLERTSHEED. BB B I RHFNARE B CHESREN

BSRHF AR,

# Note,Site A ,Grazing gradient of Anearclepidium chinense ateppe, grazing intensity increased from left ro right.
Site B, Grazing gradient of Stipe grandis steppe .grazing intenaity increased from left ra'right.
Site C1Grazing gradient of the areppe dominated by Siipa grandis with rich forb diversity,grazing inrensity

increased from lefr to righr.

l1:@

L

M1 #OREEERESTOERS M5 HEFE

A 3PP 15 NP IEHED] 11 F
BHREK2DW AP SHRETEAEILH (Gom-
phocerinae) . 2 /R PE8H 8 T # (Oedipedinae ),
1 PR BT 88 T #} (Catantopinae ). 7F 15 &
iz (6] 48 BFEAEHAE —EHHEUE, 8
H5—6 MHRF RERE NN
FHENMHFEFEE . BREFSRAE R REE
ENTAELRENARMN. NBEMNTH bR
NS RERMBTHAERK, TAZHR
b+, B3R 8 T B A B R 29 RE B WG A &Y hnad
Wim. 8 A 8RR BCBORT B R R TE A R
RUMBEREEAREFEER MRS RE
B M T Fe BU Y 7 E 0 S0 AY A, T A
HWE . HEEDRIERRBRE.E 2P XHF
ERENART AETHM R BRESINE

Fig. 1 PCA ordingtion of the plunt communities under Eﬁﬁiﬁﬂﬂ -ﬁjzﬁﬁﬂﬂ&ﬁ@lﬂﬁ:&ﬂﬁm

differenr grazing intensities

Peb AR TRE o FRABEME N RGH, Kig

ERELBES ORXU L. ER. BAETHMTLRRIBRHFEDHNIR., $L L. &
HARTERT SRARVAHCEANENERERFNEAELELE. X 3 LR
EWRRES SERBEN 3K L BV RANSE TR 3 L fEmmee,
5Lk 3 R AT REBARRE AT ER SH /%S, £00mEHn Ak
5. MNERE MRS SIEREREAN TR RS . EER WL, AUBENSHESE
BRMZEEERPHBE, SRR TR,
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Table 2 Grasshopper species compaosition, and thelr mean calorific values of the population blomass ‘
in differentially grazing plots
[
EHRRA FHFEAT FEFEAT
Grohonors She A She B o
{Sublamil
and“m::};:', 1 2 3 4 5 6 7 8 | 1o | 11 1z 13 14 15
EHNE B .
Catantopinae

HREEM
Callipramus .55 0.C0 0.33 0.00 0.00(0.08 O0.54 1.21 L42 000|000 O0-00 O0.00 0.00 0O.00
abbreviatus

BUAEH
Dedipodinee
EH xR
Oedalens
decorus
astaticus
WHHEe
Arngaracris 0.00 4.56 2.05 3-8 44.37 (1.8 3-14 10.42 7-62 17-41|0. 17 0. 00 0.00 11.55 12. 64
barabenais

4 i Total 0.00 4.56 2.05 4.86 51.03|1-88 3.14 10.42 8.67 17.41 | 0. 17 0.00 0.00 11.55 1Z. 64
HAHMTH

Gomphocerinas

EENAN
Dasyhippus 3.3% 6.32 3.35 10.17 B.58! 716 9.13 10.55 12.39 12.35 [14.99 17.62 22.31 25.12 9. 00
barbipes
rACE
Myrmeleotertiz | 1. 17 6.15 B5.67 19.26 46.05 | 3. 64 5.44 6.82 10. BO 18- 33 14. 40 14.57 24. 70 27.08 17.20
palpaliy
R
Oreracestus 0.88 0.25 0.00 O0.42 0.422.43 0.00 0.00 0.25 0.25|2.26 1.13 ©.00 0.00 ©0.00
haemorrhoidalis
MEER
Chorthippus 1.5¢ 0.25 1.47 1.63 0.21|1.72 3.68 2.80 3.47 O.75(4.65 4.06 3.27 3.60 0.33
brunneus

nEEd
Chovthippus 5019 65.30 B5.81 92.93164. 00 40, 8] 6B-65 54.42 BS. 32 43-53 @7.72 48. 98 56.93 £9.07 31.40
dubins

Hi%e
Chorthippus 3.77 0.00 0.00 0.00 000|000 00O 0.00 0,00 0.00]0.00 000 0.00 000 0.00
albomarginatus
SN :
Charthippus 72.42 13.48 4.60 0.80 0.00]0.2¢ ©.13 ¢.00 0.00 0.00|4.90 7.07 1.903 1.42 0.00
Fallax

iy
Moangolotettix 2.85 0.885 0.17 0.04 O0.00(0.92 G 13 0.00 0.83 0.33 | 000 .00 0. 00 .00 0.00
Jjapumicus
4 it Totwal | 144.0 92.51 104.23 L25.16 219.35(85.72 87.07 7a.51 L15.95 75-35(89.16 23.35 109.25 126-00 5. 1%

-3
Total 145.67 9412 106-7T4 130.18 270.4Z| 67.81 90.84 §6. 21 126.00 92.93| B4 L6 93.35 104,25 Ld0. 23 70. 74
grasshoppers

"R ] 4

Total specics g B B 9 T ] B 6 9 6 7 6 5 6 5 4
numbers

0.00 0.00 0.00 1-05 6.66(0.00 000 0.00 1.05 0.00 (0.0 000 0,00 0.00 0O.00

Tre e

Site legende in the table are name &8 table L.

2.2 MG SRR
— AN AT AR KRN SR T ES SRR A RN T E .
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EBBARTHROBEEA. EFFREVEDRHBOES. E2E3HRDEFHEES
FERE B TR TR S NS LR R A E 2 AU RS, BBE R TU S HE
B F b e 0 8 B, RS 60 B REPE RS M B B o B BE RO B . TR
o EERCHCHI R BRSNS, OO EERROAEXMAELEY
(£ D.

4 -
3 1
g B8
1 i
Egz ;E 0.6
e 7 C E.go.a C
#§ Ey, B
WA A = 0 A
=11 3 i 5 y
otd

B2 AR SRR T

Fig- 2 Diversity and evenness dynamics of the plant communities along the grazing gradients
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Fig. 3 Diversity and evenness dynamivs of the grissl.opper communities along the grazing gradients
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B th T7E 46 B b 0 3 BERCHOR TE T 4 S ey ot 455 S0 1 S50 » AT (X S S8 i R A
TEE. Fim, 9HE R A BERPEIER b T IE R A T 4208 8 R 8 W R AT BE R AR
MEFEEOHMER, FHT LA BERIEEHIEYEN. ENERFHFERESHTE D,
FE BB B b A CROb AR R RS B DR BRI AE 1 BEBCHOM N B R R Y. X
5 8 AL R R — S8y P BES AR IE B Y AR b Al B AR (R A T RN
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Table 2 Plant composition of dilfereatly grazed plols along Lhe grazing gradicals
i i B A Sie A #¥ DB SiteB HHEC SiuC
Flants 1z 3 4 s |6 v 8 8 10|11 12 13 1 15

E—E?ﬂ** 1284 91-6 72.6 47.8 30-1125.4 911 61.1 45.2 23.7|113.4 94.6 68.0 40.7 20.8
PFRR
Short grasa 4-5 1.7 4.7 6. 6 9.7 9.7 1.5 3-6 4.3 B. 2 .o 12.0 8.5 12.1 14.6
B 4-5 30 2-B 1.6 2.8 0.o o1l 0. 04 0.07 0.3 1.5 2.6 5.8 9.5 13.7
Sedge " i - i - i ) ) " -
F:'orbi 38-9 43.0 43.2 44.3 54.7 | 15-6 19-4 33.7 3B.4 49-B} 4D.7 42.5 39-6 54.7 654
Hridy .
Leguminous 0.3 0.6 1.7 0.5 1.2 6.7 ©.7 1.4 Z.B 1-6 39 0.5 0.4 1.7 3.1
plamt
WEERESX .
Onion & I;?y 6.2 5.0 5.2 3.3 1.4 5.4 3.5 4.3 1.1 1.3 | 23-6 25.8 26.2 24.2 11.3
-'?mﬂtf 1BZ. 8 144-9 130-2 104.1 99.9 (156-8116-3 104. 1 91-]._ B4.9 [186-117B-0 14B.5 142.9 12B.9

Site legenes in the talbe are same whle 1.

%4

WRHpHARSHDEBRYDEX R REFHEKFE

Table 4 Gorrelation coellicients of grasshopper calorific values and plant biomass .and signlficance

levels of corvelations

i BRFH  Grasshopper sublamily

Pranis C?t?nﬂgrﬁe ﬁﬁﬁdﬁﬁ @ &8 T Gomphocerinae
KB FAM  Grasses 0. 340 —D-BG4TT —0D.021

hFEB  Shorr grasees —0. 470 0. 215 0.070

FF M Sedges —0.432 —0. 005 0. 375

® # Forbs —D. 6907 0. 5617 0. 239
DHEY Leguminous —0.D57 0. 505~ —0. 317

B #  Onins —0. 302 — 0. 595" —0. 043
B Tow —D. DBS —D.Bl1"™ — 0- 0D5

+ P<0.10.+ 4+, P<0. 05
ERBENRET . FREAYMREEENR Y ERBE R (R ). BOERFHEHX
FEBEMIHEYSHTIGEENINRMERES . @ EATEWER . AEHHE
E.ERMACHREWAS M. FERHDHATLTHEBRNE. FREERLHEMNEY
AR R REZARAAGE 4. BHETHAENEERXRERETHEDRELEN .
B RMEX. MECMTHNEOERXCRE BEAZENHEYEMREREMRMEX.TEH
EMEHHAPHEYREFENIEMX. EHRACTHY, B TREBGEREE S F A
o B AT B S M A B 2 AR OCR I E R MR R, SRR LR
ARTHY SRHEUS EARYWEYRIHEXHERARE (RS . RARESXBREEN
B8 MARXT S E XK E R BEYIEMX, iR S S h 2 SEFE BT X LB
SXBREECHX.BAEENEEREYEE AMEX, EEEESRBRE BEMEH
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BEYEWEE EHKE. X RUR 3 A ER RS A RS . e e F A

REE EEXRBH TR RS, B SEYOMEXHERBHE.
xS EABTERERBPNAESHDEHBNEXRERERHAFE

Table 5 Correlation coefficients of the grasshopper calorific values within subfamily Gomphocerinse and

plant biomass ,and sigueificanse levels of correlation

“ & 1t Plants
oo TR _FTX B % Az Gmus A% apis
Eiﬁﬁ: —0.275 0. 238 —0. 005 0. 075 v. 188 0. 331 6.023
ﬁﬁﬁ:m —0.7077%  0.577+ 0. 408 0.727%%  0.175 0.071  —0.334
owuwa ¢.530%  0.025 —0.321  —0.206  —0.221 0. 006 0. 404
newa 0.371  —v.163 —0.300  —0. 482~ 0.073 0. 393 0.375
gﬂ;ﬁﬁ ~0.126  —0O. 162 G. 020 0. 054 —0. 165 —0. 432 —0. 345
g;_ﬂf?tfx 0.7497~ —0. 182 0.368 —0.109  —0.456 0. 593~ 0.825%~
ﬁ%ﬂﬁfﬂj v 399 —0.373 — 0. 2583 — 0. 392 —0. 262 —0. 39% 0. 011

+ PO 10, + 4+, P<I0. 05

Eo HNAPH NITAENPDARSEAY. . TREFNSTESE BT

Table 8 Carrelalivily of grasshopper populativn and mmn';unity associated with vegetativn and soil

parameters lest by mutivariale regression annlysis

i W Vegeration +  m sl
oo FEE RE
Grasshoppers -3 k-3 ¢ Fa R Warer 2 ); 3 pH {K R value
Height Bmmﬂs:s No. app. cantent Hardness pH value

C. abbreviatus —54, 2 0. 43
O. decorus asiaticus a7 7.0 —30. 5 736. 8 36e. ¢ 0. 95
An. barsbensis 27.6 —165. 2 2791-8 0. 86
D. barbipes 304. B 492.1 Ja9. 1 0. 59
M. Palpatis 1. 9 —169. & 3459. 8 0. 50
O, haemorrhcidalis —23.2 0. 64
Ch. brunneus 32.6 342.8 0. 89
Ch. dubius 145. 8 7238. 3 6419-4 0. 86
Ch. atbomarginatus —16.7 SO76. 2 0. 6%
Ch. fallax 1503. 9 0- B9
M. japonicus a.o 0. 55
FFEW Na. of apecies 9545. 6 0.72
B M{E Total celarificvalue —u. 1 0. 03 0. 79

- RRBBUE S S ARENREREFEL  AOGED SR B4 5R 645 ek B i o,
iy L8 3 L A R A 4L A R T A R B AL R B B B R R R LT 6
RS TEBMARNE QAR S REU KRG ANSHERFAIHEFHEEELME
P T RFHUBEREBEEL HAMISIBR T HEART B EBTZE . B8 TRHRTHLH
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AT (P<0.05), MANEETHAEAEESEFHLARRBAX, SLRTEELE EMH
X EIEWEFAAE SIS RSEFMUEYEX . BEEEASMERENRES R,
SHYEHME. BENIREKEELEX. TLHEEZRAEMRBENANE®. BTE
A S R — R R A A S YA Y BT LA R I B A SR R R A B IR K,
EERRBRERE OXEASF —SHNE. APRBANEGHHAREZENES. EAR
HEEEHEARMETRELU.ERAEN I EEERHEMEMX MEEGHAREN ZH
AR, IR T AU S A R R R RN, BN S IREFEN BAIEHR.R
AR EDE AN EET TR L REATENES Rt FRAEMENBER . HYE
YRR, EHERFESHMHMY. BABBSESERERERX. RBENEFRSH
PR RS . XYV ESHEANANRETHS, BEDBRNEDRERTCEENRT
ORI R ESEEAER Y EEE A N E SR AR S RS KEREHER
AR XN ENSENNENTELAEYHEEENHEES EIMRREMPR
AFFHEH R EANTEREY EIREAN. SRBITLAERTERMRE
BRI A T8 M AR AT (AR S T LB R S B A I . b 38 pH {8 7 B R DY
mmARmNER EEARELE o H EANELZFEN THEN . SRESF. RARER
HESHYRENEEAALNEEEFAX. BhRE NS EDREERX XIRAE
PERBHMBERTLE RS R REs. R TREEM TR S SN
Bz b F - HMASFEHEBEER. BT RHEINEW, Y BEPREE
WA EHE EFH(E D . MEEERBCLB S h MK F LA B, X E W THST
EHE—-EHHXE.

3 ZrsSite

BEASERMEEESHYNERDMEHEAREYHET T Ef KB R
AEBRGERRIES L BRI SR LM AT R ERENTS. T
FHHHGEE AU SR LM AR EEMINX BN R K, N0 BT
WMAEEBEEN SRS, R AYRENSHEETHERRWBLERMBENHE. A
BB AT B HA R LB G GRS REORAHE . ERENSEIE TR
BEL. GARENEEE TRt XN A AT SRR E S
XY, B S REEOE RS A R SRS a7 BE,
HYMHEB N FEENEER . OF T RR AT ETNLE,

BT HATESHE AR RS MEFENS - BUSI R T —
RITEE N, — AN RN MBS F X ad T - a5 B R
FEREERME LB RFNEF . [F—FiE ok Rt R s sk i T i R SR S o
HAEEE, BB AR T TREOLIBI IR EFOE THAM R,
EHEEXEANTHAER, A RBEL BRI ENEE. NE—SHE BRI N
WHmEHEEE B4 BFVHER G ETEREECNAENE. SUNFTREBTUER
FEENELRARPRET ., B8 FFRRFARABELIN. TRENEE L 3 #
o AR A B EBICHEN S,

PO B T — E R E L2 S B R A . (BB RS
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RIS BB AL MR R R E TREEHBEHERT GRpENE S XREMHEE RS
HEHE T 50 2 A 48 i Fp 2 MBI A F KT

BBIE S TR R S R A A 2 R R K BRI K B, Ak
RNELRELSE RREDF EHFEHAERISR2HEERAEAN. MBS . BHiEg
AR 00 0 BBOR 4 TR A E AT R E T ERRERAMNZ LR SRR WG
—~F AR R,

BEESHYRNKAES S XACHOEFSAAIBEAEFNER AT 2R2RHE
PIRIPE . A0S i fh R S0 AT DA S R L 7 RE 8 P BRI B E RS Y R R R Y
FE. EXMEFLT R RERBHYTIRE T SEAEE,

AL HREHRT T UREEH TR NER RN E NS TR R
FEU BE ¥ HOATIE AT AR T LA Ik B R AR e B T e M B . HRE LT
A BH 1k 8 A 15 S5 AL O s e 00 ) T B A A 0 ot (I /) 20 9 T B R ) 2V DA BB B T R
b Bt CATHE B BORGE BE R B BN AEE . R EREF BB E T M EREFEET RA RiP
SRFEMAR VM —ER., McNaughton“? ik, 8 B M BT RHE S E Y £ ™= BRI W& L
b MBEFRHBEBEE XEDE 'H:E’Jﬁﬂt HHERE MRS S ARt S s By R B O O R 1
KEmMERFEELE.
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GRASSHOPPER-PLANT INTERACTIONS UNDER
DIFFERENT GRAZING INTENSITIES IN INNER MONGOLIA

_ Kang Le
- (Institure of Zoalogy Chinese Academy of Sciences,Beijing ,100080)

Grasshopper population had been monitored for two years on the different grazing pas-
tures of natural steppes in Tnner Mongolia.and correlated with floral biomass in these pas-
tures. Grasshopper and plant sampling were conducted in three types of vegetation sites. Each
site was divided into five plots as; ungrazed, lightly grazed, properly grazed,heavily grazed
and overgrazed plots along grazing gradients,based on different grazing intensities. Abun-
dance and diversity of plant and grasshopper communities in the plots were compared. Total
calorific values of grasshopper biomass were significantly higher in low biomass pastures,al-
though the values reduced in the overgrazed plots of Stipa steppes. Change in plant communi-
ty directly affected the community structure of grasshoppers. However, the dive:;sitjr and
eveniness pattern of vegetations were not entirely parallel to those of grasshopper species,
Diversity of plant species was siguificantly higher in moderately grazed plots,while diversity
of grasshopper species were significantly higher in ungrazed and lightly grazed plows. Calorilic
values of grasshoppers in subfamily Catantopinae were positively correlated with grass and
negatively correlated with forbe and short grasses, while the values of grasshoppers in sub-
family Oedipodinae were negatively correlated with grasses and total plant biomass and posi-
tively correlated with forbs and leguminous plant. In subfamily Gomphocerinae, some species
were closely associated with overgrazed pastures, while some species were associated with
good floral conditions. Soil compactness and water content also singnificantly affected
grasshop,c. species biomass and community complex. Grazing in moderate intensity pre-
served the highest plant diversity and more diverse grasshopper community with lower pro-
portion of the pest species. The relationships between grazing practice and conservation of

plant and grasshopper diversity were discussed.,

Key words:Grassland, grazing.grasshoppers.biodiversity,vegetation change.
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