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Abstract: A series of comparative sampling plots were selected to study the effects of different

grazing intensities on the biodiversity and productivity of a Leymus chinensis meadow steppe in In-

ner Mongolia. It was shown that with the increase of grazing intensity, a diversity index de-

creased after an initial increase, and had the highest value in light grazing areas, which suppor-

ted the ‘ medium disturbance theory’ , while 8 diversity index had an increasing trend. Lesser

similarity of plant species was observed under different grazing intensities. There was a significant

linear relationship between aboveground net primary productivity ( ANPP) and Alatalo evenness
index (P<0.05). Grazing and climate had larger effects on the ANPP, but their interactive
effect was not significant. No grazing could not maintain grassland health, but healthy grassland

could effectively buffer the disturbances of grazing and climate, and maintain its higher productiv-

ity and biodiversity.

Key words: grazing intensity ; grassland health; biodiversity; grassland productivity.

RIRFHZ H AR SO AR JE AR BIE M A
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1 HARMXREHARTE

1.1 WXL

i 56 b (44° 28" N—44° 29’ N, 117° 58' E—
118°01'E) i T N5 S bR B B AR R, & T
R S BN e W (7 e O o e ¥ L O
=0 CRURTFHI2 2200 °C , Mg M DL PR ok &
A, TSR LASEAS oA ol Tz S A
Bi], J& Shr s K &R . AP RE 4.3 m - s RAPY
XK 3=, TCFEHI A 106 d, A5 b R TR fa) BT
D, AR R K P2 400 mm Aoy, ZAETAE T 8
R ZEA A S R+ Qe R ) B 2R A DS RE
(Leymus chinensis) i P Ff, LA 3 B4 A AH 4
F¥) 5 (Achnatherum sibiricum ) | VU /R &L 2 ( Stipa
baicalensis) K& F & ( Cleistogenes squarrosa) |, 85 %%
B ¥ (Carex korshinskyi) FIFRAE 3k ( Serratula centau-
roides ) %5 .
1.2 BEET5E
1.2.1 s R L A desor R
A FEH S BIFTERT G2, LU by 1 1w A1 2 58 SRR
T U JEE Hh R B Y — OB BE AR
TR LH L IRAF i SRR i (3R 1) 1= IR
1 (1997 ) 1B REHL A A 20 J7 1 , Al 4 e 4] oAy
BRPE BT D (L) | rp BE Tk e DX (M) R JRE TR X
(H)3 A CBCR B, 75 A3 — A A RO X R X
(CK) o TEAS BRI XA o0 My B 3 A5 B
TR 7 1) RO R AR OIS BE N 50 m, &4
AR R 30 m, RN R IX AN, LA 5 O b 45 152
ONBEEE (1.5 mx1.5 m), AR E WA 1
Jfi7R

Daubenmire #£77 , ¥£ 775 20 emx50 em By 7 AR
T o MF=REDT KA 1 mx1 m BIRETT 43 Fhil & A4
PR AN TR ) i BURE SR 5 b T X 69 07125, %)
FARMEPIAE RSB T IS FRE T (65 “C 12 h) .
1.3 W EAErER I E J5 i

YRR E 1S o ZREPETREU B 24
PEFRE. o ZREMETEBCRIT 1 A F 5 B8 %L (rich-
ness index) .2 PEEA ZFEPEFE B (diversity index) .2
5] FEFREL (evenness index) | K 3 > B A
FRH, 3 8 DRI, AKX WT .
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Daniel & Ted ,2007) ,%#%Lﬁﬁﬁl I m (M/‘\HE*/I\ Fig.1 Sketch map of sample arranging
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Tab.1 Community characteristics under different grazing intensities on a meadow steppe
—_— b B i T FERERP A

- 2005 /-8 A4 2006 4E8 A 2007 48 A 2005 4F5 A 200645 A 2007 455 A 2005—2007 4
popitst 166.39 a 144.28 a 132.49 a 95.59 a 92.46 a 98.34 a o DUMREF
% B A 123.47 b 131.37 ab 65.60 b 66.72 b 55.71 b 87.01 a FR P DUIIRER S
rRE AR 74.54 ¢ 108. 24 be 54.88 b 25.77 ¢ 32.04 ¢ 40.38 b PR EAER
U 51.13 ¢ 97.49 ¢ 30.47 ¢ 1.98 d 5.95d 17.73 b Git] SR AN

() B AN ] B 2 AN [ O3 BE 2 ) 22 57 ( P<0. 05)
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D=1-Yr (3)
Pielou(1975) #15FEF8 L (JP) .
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Alatalo(1981) ¥I5]EEFRE(E,) :

Whittaker( 1960 ) 850 (Bys) :

Sl
Bys = m, - 1 (6)

K. S AR RSl sk Y Fh T s m, A
T SRR - Y AR

Cody (1975)#5%4(B.) :

p - S -
K g(H) MU RSB H 3R E s 1(H)
TSR H R LR ECH | BIAE B — R
HAFTETAE T — 6 R T s iR B H

2 Wolda (1981 ) B #F /Y Morisita-Horn 8 %X
(Cyy) -

JP =~ (4)

(5)

B z<nm‘)2
da = % (8)
_ z<n8i>2
db = N (9)
Cos = 22 (ny; = ng) (10)

(da + db)N, + N,
K (8) . (9) .(10)H,n, Al ny iy A FI B FEHLES
P MR H (AR IR RS2 ) N, e
A PIRIECH N, RS B B ECH

JV ] SPSS 13. 0 A — B PR ( General Line-
ar Model ) 1) 5 &2 I 2 %5 45 1) 75 2% 53 1 ( Repeated-
Measures ) #1122 7G5 22 43 1 ( Multivariate ) 17 804
AT AR ER s S P R 53 MR Regression H1AY Linear
AT

2 HRE5HM
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— A B ARy — SRR BIETE AR ) 2 R
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IS BEFRHCHR 2 BN S s AR a4, 142
FERCHA S TR, AT & P T,
JRE TR AT DX ) il ) o SR = R R L R TR Xy
EHA S RCHTAR TR IR DX, 25 BEAR R e 1 e
L2 A s B0 P 1 R P 2 T B 5 ) 5 B G
P, TS IR DRI B2 O DX 34 20 BE AR Bk, B
e R A% e e P SR o A AR R IR B T R
AT AARAS , B AR S R GRS E PR 2 N i
2.1.2 BZHMERAZE L FHIE B SRR R
R AL ) RS BRI S SO A9 SN, 8 B 2 REE
W T REVE B RH APESE R, AN [R] AR 35 ] e —
A 35 AS [ A6 5 4t B W] A= 0y o 26 2 R ) R L A
22,0 B AW R . CBCT PR R A T
TRCHORE B2 BB A B2 | 7212086 i b B bR ) 2 4
IR T AR I B A 2 R L R A AR

Whittaker Z2HEETEE(Bys ) HENS FLUHL S IR B
ZRNE S YR Z W O AR TRt 3 R AN TR
TR BE Z (8] AR . PR 3l A, B RO X
(1 Buys B, 2 B A HP B TOHA X e /)N, 3 ) i JRE Tl P
R s My b = BT e, RIS B AR (B PEREARG , T

R2 FREMBORETEHEN o ZHIEIEE
Tab.2 Plant community « diversity in different grazing in-
tensities

Margalef Shimnon- Simpson  Pielou  Alatalo

ORI IR EREZ ggg ZRME WNE WLE
A T AREC dREC R

bagis 66 14.11  3.03 0.93 0.72 0. 64
R 77 16.50 3.27 0.94 0.75 0.64
g 73 1563  2.98  0.90 0.69  0.48
HE 65 13.90 2.86 0.8  0.69  0.49

x3 ARMBCEETRHEN B SR
Tab.3 Plant community 8 diversity in different grazing in-
tensities

WOAHRIE  Whittaker 7550 Cody 453K Morisita-Horn
popiict 2.98 0 1. 00
R 2.43 15.50 0. 83
GRS 2.40 16. 50 0.72
93 3.23 21.00 0.75
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TR R e B A f R i W o P TR AR A A
AR RIS N

Cody ZRVEFREL (B, ) S T TUHCT T 40k
MO IR 22 ) e i A ) o 2K Y A LA, B, il
TR A TICRORS B2 A A B B s 5 2k 2280k 4t
TR R TSR ER (£ 3)  BEEK
WORERSE N B, AW b IE N, 2 B WA i R A
FBC, HEL AT SIS 2L ol P R R A 2 | Tk A 2k
BT AT

TR 2 (0 B A P RV R AR RSB AU A
AU Ry e bR ) b SIS 2 1l 2R A8 A A Rl
FBIATE, Rl RE 2 S B 25 F D e iy 26 5% (A
7K K4 ,2000) , Morisita-Horn ZREPETE SR (C,yy )
W A TEOHSORE B Vi TR A AR DL AR B2 25 R (R 3) W
I ERETUBUX Y €383 T 0. 83, BB THUUIX.
AR IR 7 5 % B DX AR R A v B o AR, T v 32
TR R BE TR C g 53 31002 0. 72 F10. 75, 15
BIRE IR TR TE RO T4 T A TR 24k, [\
IF, C LS T T A= B v L 40 b SIS 0T A i o 1
TR PP 1) E AR AR T RE A
2.2 IR ICHCR X R ) A T e O A 5 T AR
&) Y 5
2.2.1 M EERIRA R R R
711 (ANPP) 23R AEAE S R G D RE Y — > EE EE 45 F
(Bai et al. ,2004 ;Ives & Carpenter,2007 ) , /N [F]ZS 7Y
AR P 2 & A T PR R i S AR AR )

®4 HARAEE Mauchly Bk 1056
Tab.4 Mauchly’s test of sphericity

BRI (e -3 HbIE oK SCAE ) FIAE PR &R (4
R HFIEL)

HRITERIE KL ( Mauchly’ s Test of Sphericity)
SR (F 4 BRI SR P {E R 0. 028, Hifl<
0.05, UHH 3 AR Y B 52 B0l = (A1 78 i 5 Al
etk B AT A Huynh-Felde 452, A fig 1 FH 8 [
R5 2o Mr e ATk 3, 24 R 2290 05 22 o M i AT
K9 ot HZo0Ir 20 g /el W (3R 5) , Al
A EE R b A 7 O s R R R Y (P<0.01) L {H
AR SRR BE 2 8] IF JC BAESON (P =0. 102) , 4F
2 AR Z Y B R R R R | R, B A
SRR b kA, R 6 Al AN [FY
JBCHACSER B8 ) 55 4l A 7 A B 35 52 (P<0. 01) , Bt
HF SRR AR B 2 o R b b T i) A 7
EATE i}

i 2 n] UL F A 7 BEAE R S R LR
F AR BRXT BRIX LA A At i 5 XA e b A
77 3R IS N JE B R A, 5 K = AR A
AR F AL, 7E 2006 45, XF B DXLERE K BRI
TEOL T ED R BLAE 7= 00T B a3, B A T 4% B
LD B T A DX A 7 T AL OO B 22 T) 1Y
T EZES (P>0.05) , X FEIE AU X 1) 22 2 5
FLAREAE 2 AR AR AR ) PR R K 8 R Y D BT T o i A
o, ARG N T B b ¥ A= 7 0 (AR A TS IX 5 0 R
X Z 8] DA S £ i IX 2 TR #R TG S 3 ) 22 5% (P>
0. 05) X JEIX BLAR 4 AR B Ay | 5 7 o5

R Ak Bk
HNZTL Wf{éﬂ PRI H BFE Greenhouse- Huynh- TR
Geisser {H Feldt {H
AR 0.794 7.135 2 0.028 0. 829 0.951 0. 500
w5 STAESH
Tab.5 Multivariate tests
350 T 56 BfE F R Bk [ h R2E H R ITE 2
A Pillai L300 6 46 0.757 48.206 2. 000 31. 000 0. 000
AR AR B A Pillai L3206 46 0.297 1. 859 6. 000 64. 000 0.102
R6 AIBEBRAITTE N A]RE3Z 23t Z AR T i (s, S A0 FEXT IRIX N £
Tab.6 Tests of between—subjects effects A A A 2SR B T R ( UES $> A N T
A HIISED R A b Y15 FRS W

el 1585245. 328 1 1585245.328 1569.911 0.000
b5

- ... 18089. 606 3 6029. 86 5.972 0.002
(i) 18089 9. 869 ?
R 32312.573 32 1009. 768

HRERFAOVE TS R, w] R 2 5 B0 s M Al A W 2K
ETEPRE R EERIN . Ik, 7E—E RS T,
— B H TR ol e A 7 A I I B SR , sRR
e AMERE AR K 2007 4 B K B 85D (A ORI B2
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PEFRECS b I AR 7 0 8T W AR G OE &R
(P>0.05)

HE 4 A1, Simpson 2 FEPEFEEC b |35
WG 77 | Alatalo ¥ 75) B 48 5UH Simpson 2 FF 14
& RSCHT E TCH o BE A H nnT AEA, TT L |
HARIE = RN Alatalo Y5757 B 8 5000 A8 o) 1 3 446
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TEEL, A DI RERE AN BN ERE , HA DIREIE Z [ L7
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TSGR R RE B A S R AE S R AR 7 K
1) Z TR .
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Fig.4 Aboveground net primary productivity and diversity
of plant community under different grazing intensities
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AR ST A 3, JCHAC BRIV e R b, A 7 g o8P A, T i
M AR T B2 Y IR ME R A (H AR
B PR BRI ER SR A5 (AR K ) | H A Fh 2 20
IS A D RERE A2 A 5 R AR 7 A A B IR G
%, Bai 45 (2004 ) Wik hy, 7EAS ) 4F 2= 1 R K 2% 1
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T LA Ay 2% i %) B i 24 OC 2R X AT RE R IF ST R
JEFBUE R BT o 2Ry, 380, AR AE 7= g ml
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W R B R AF AR W B DI O &R, B
Simpson ZFEPEFEEUAN Alatalo Y45 B 8 EUHR J& S
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