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Effect of grazing disturbance and nutrient availability on the

compensatory responses of community in alpine meadows
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Abstract: A field experiment was conducted to study the compensatory growth and species diversity of com-
munity under different grazing intensities, nutrient availabilities and water contents of the soil. The results
showed that the species richness index R and the species diversity index H' in pass habitat and ungrazed
habitat was higher than that in pen habitat. The number of species was the lowest in pen habitat, which
was only 54% of that in pass. The aboveground biomass showed overcompensation at the both pass and pen
habitats, the belowground biomass showed exact compensation at the pen habitat and overcompensation
at the pass habitat. In the pen habitat, the Elymus nutans and Kobresia humilis made a most important
contribution to the aboveground overcompensation and the belowground fullcompensation, respectively. In
pass pasture, Kobresia humilis made a most important contribution to the above and belowground overcom-

pensation. The relative growth rate of the above and the belowground biomass did not differ among habitats,
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the water contents of the soil was not correlated with the above and belowground compensation, only the

aboveground compensation was positively related to the defoliation rate and the total nitrogen content of

the soil. These results supported the intermediate disturbance hypothesis and suggesteded that the compen-

satory pattern in community level was directly correlated with the compensatory varieties in species level;

the compensatory growth of alpine meadows was mainly affected by the grazing intensity and the resource

availability, especially the nitrogen nutrition and the impact of soil moisture was relatively small.
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Tab. 1 Comparison of soil resources con-
ditions, defoliation ratio of herbs
and coverage of communities among
different habitats

£ LY w(BEWE), w(E&h)/

KR KE/% (g/kg) (g/kg)

173.18+55.69P 13.80+2.65
7.8540.32°  83.08+4.15% 10.4542.02°
8.05+0.19% 91.27+15.312 5.64:1.032
£ wEESE) wEIBR) wEB)/
K  (mg/ke) (mg/kg)  (g/kg)
% M8 18.814+15.46° 44.28+11.44° 1.3040.13
HE 3.52+3.37%  21.24+1.74* 0.88+0.022
HE 2.7642.98% 31.4848.18° 0.934+0.072
A w(EMBE), HER BER
X®  (mg/kg) wE/% /%
%8 13.861:7.90° 43.65+11.81¢ 99.67+0.42¢
il 3.6141.15% 32.1745.23° 96.7242.24°
H#E 3.6542.03% 0.00+£0.00® 91.8916.75%
EFIEN B R ES A28 HPEF N FMEL
EE; BB FHER LR EZR(P > 0.05).

& B 29.61+1.93P
$il 24.63+1.412
#EF 25.6340.582

7.79+0.13?

®2 FRERTUHRNHEEE

Tab. 2 Important value of species in different
habitats

Yk L il HE
BYEREE 22.38+7.00P 4.17+3.98% 6.08+4.412
Potentilla anserina
EHEEREE 21.2649.5111.83+2.33212.324+4.632
Elymus nutans
B#AK Poa sp. 16.18+3.41P 9.05+2.322 9.79+6.232
HgEE 13.84+8.13P 6.30+2.92% 6.17+3.232
Carex scabrirostris
FK 4.2444.08 - -
Capsella bursa-pastoris .
R 3.314+3.47 - -
Descurainia sophia :
EEMEE 2.644+2.21% 0.43+0.53% 0.90+0.872

Polygonum sibiricum
B ¥ ¥ Kobresia humilis 2.52-£1.24? 12.9241.53 3.03+2.212

HRIEE 2.4142.12 - -
Polygonum viviparum
CHLER 2.324+1.312 5.90+3.56% 3.134+1.242

Scirpus distigmaticus

F 43 Stipa aliena 2.0240.61% 7.46+4.76" 20.61+8.06°
WP E Glauz maritima 1.30+1.20° 1.31+1.12° 0.3940.152
B Koeleria cristata 1.16+1.84* 1.24+1.652 —

¥ & ¥ Saussurea 0.761+0.382 4.48+2.47° 0.62+0.24®
nigrescens Mazim

£ F L Gentiana 0.76+£0.432 0.9541.04> 3.8441.44P
macrophylla

¥ £ H Ranunculus 0.4540.49* 1.714+0.96° 0.64+0.41>
membranaceus .

EXWRES 0.33+£0.38% 1.40+1.17Y 0.9140.76

Saussurea superba
BB Galium aparine 0.30+£0.29¢ ! —
Linn. var .tenerum

2 A ¥ Lancea tibetica

4.21+2.97°

0.14+0.13* 1.88+2.19Y 2.2542.10b

THERR - 0.94+0.66* 1.57+1.32°
Potentilla bifurica
BILERE - 4.16+2.81° 2.28+2.112

Thalictrum alpinum

H 1§ Medicago sp. - 1.05+1.10% 2.45+2.11P

THEEX - 1.494+0.80P 0.84+0.54
Potentilla nivea
S0 2K O 48 Gueldens- - 4.12+1.86° 2.47+1.36*

taedtia multifiora

& WL %38 Aster alpinus - 1.73+1.12% 1.58-:1.03%

HEE - 2.73+1.31% 1.34+0.79*
Ranunculus pulchellus

BlinT L - 1.144+1.23* 1.024+1.36*
Anemone obtusiloba

& % #l & - 1.31+1.04% 2.304+2.07°

Morinae chinensis

zs Stellariae Mediae — .45+0. 1. .40
E2Stell Med 0.45+0.572 1.49+1.40P

INKE - 0.88+0.712 1.59+1.67°
Euphrasia tatorica

Hitma - 1.39+1.06% 1.87+1.602
Ozytropis ochrocephala

BERE - 1.2041.40 -
Gentianopsis paludosa

H iy 4 15 8
At 23 43 35
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(P> 0.05); AR =R P ERERDT 1P,
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K2 BF R IR 2 B o3 A W PO 58 G A L
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IH AR, AASTESE BN 4 Ak 22N &5 2B E
DAY ER, AE P A AR
B4y 3 1.0 mol /L KCI42 B, AA3 % 42 i sl fk %
S BT A RE 5 3 3509 T & 43 A 0.5 mol /L NaHCO4
B2, s e kilE.
2.2 BESWMEZIM
221 HEHHSHHE

F Y # £ E B R M Shannon-Weiner 18§ H' %
R A IF:

S
R=S, H'=-) PP,
i=1

Hrb: PR PE MBS ZE; S AT
TERETT BT RN L.
222 HBEHAFERME

HEEMIVIHEARN

IV =(FE 155 BE 44 X 5 BE 44 X 22 /%) } 100/3.

2.2.3 HEFHBOEEREX
AFFRBIEAMEIERG/CE MK/ R T =
MR ERGEAWBEMEY M OMEAEK
B, GRH8AKRMEREMER AR S56 A
BHEFRHOEYEREN-BINZH, IRBES
BAEBZM; CHSARKZRBHX A Y E.
HG/C> 1, FEHHMAERNMEEBERS THE
XF R, W KB M B G/C =1, (HAMEE 53R

E5, MASEME HG/C <1, HAMEEBER
TF0F IR, WA AN
2.2.4 MMEKE

BORMETE -S-RWETE
E—WMETE (1')

Hoeb: d SRR 5 [8] (9 S R K50 RGR O AEXT
2.2.5 #EHH

% A1 SPSS13.0 Ht GLM-Multivariate 2 ¥ Lt 3
My AMEE, LS KE, L EFRSTE TR
VIR SRR S MR EEAE . R R MBI, 5 8
FEA R E 2 R, TR SR A XA Ry
A & F. HSPSS13.0 ¥ Stepwise regression 2 J¥
A EBEYHOMEAERE, LERS. HEK
o RS AEKBRCREREMBEAMEEKBRHN T
Bk, X B AT 1g(2+1) Fe e, Giat o A B B E
KFRH P < 0.05.
3 X545
3.1 HEUHSHENENTL

HEMNMERKA=MERNBHEYMNERE
ERERREHERYH FHEREER(P <0.001)
(%£3). HEBGEF M E & i 8] 8 8 & £ 7,
BRESTEB M, RIFEE PR B 55k
WRIEB/NES). HE. B &K E B
F B EMKIK S35, 43, 23, UL PR KA TH
BOERE M BEA RGN EDHE M2 RAER
R R B 1 B B R A RO D, U Y T GE
B0 54%. AEABEBREDMETHEY TS
REY: AR EFEDRELERARE, &B RN
WAERFMEEEEHE, YOEE A EEEM
FAEH A, XA R (FE2).

K3 FALEBRYNEEERSHENY

Tab. 3 Species richness, species diversity of

RGR =

the communities in different habitat
‘communities
i F(2,4){E E=¥| iE

R 22.045%*%* 14.0048.23% 35.0046.73°  28.00+5.59
H' 33.719%** 1.604+0.35% 2.62+0.09®>  2.45+0.15°

BENFYHEIEE. ATHRAF SR RALEEER
(P > 0.05). %+ %K P < .001.
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32 BERRENEEBSLEVENTR
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T, EEM AR ZHREKRTL, WT
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Fig. 1 Comparison of above and below ground
compensation among habitat communities

3.3 HEIEZDHIGEVENTL

=R B EEE 0 A R M e R S R
PR AMEE Y BB KA B R R(RY). A
FEYMIMEB BN EKRE, BEREL EAY
B 7E HOGE & A B AME UL, 767 B8R S A2 R,
# T A Y B E R R A AN RO, R HOE R
FEAME R N EEBE A LAY BERGENE
B A AR O B AME RO, T AR R R R
SERME KR, TR U & A A2 BNy S 5
T B e PR OE AR R AR IR AR R, M T
H Y B TR B B R AR R AN R, T TR HOE A
2 Iy R W B R M b A i AR P R A A
RN, EHGE R R RN, TR AR
B AN BOE 3 R A B AME RN AR S ZH K
B T EYBREEE SHEERRREES
HMER N BRI T Y BERE A
W & A A A B, T AT 1 O S A RN
BRiX bR R EAEYS, BT HMB R EN
Mo b T A B AR BUE O B AN R R, TEE
A AR I 1.

R4 AEEEHEIEVMHIMZEY
Tab. 4 Compensation index of the impor-

tant species among different habitat

communities

am | ES BER RTR

KR BZER BER
EWBHE %E 169 088
Elymus nutans i 144 1.44
FEF B 032 050
Stipa aliena HiE 072 0.96
-3 EB 135 104
Kobresia humilis i 3.40 1.34
HEER B 333 210
Carex scabrirostris B 133 2.50
BHA BE 138 085
Poa annua HE 056 1.00
BAER K BHE 223 245
Potentilla anserina  #UGH 0.64 0.81
ZHKERE @ 1.00 080
Scirpus distigmaticus B  2.00 2.80
HAb R HHE 086 086

HE 121 1.32

3.4 IS B A0 £ R 5K A0 4R 2 STk

WIEZR A BT B AEERMERREL
K, BEARBER L LAY E B AMEE AT
EemEBERHE, BAZREREMB R
(R 2 A B TR S8 (Y =0.265+1.013X,4+1.037 X2+
1.642X3, X;=K5 50 B K X, Xo=H b F & % #,
X;=T P B, R2=1, n=9, P < 0.001); Tfi #
THEBENENMEEXNBBEEE. A% H
B ORBAERXAHMB KRNI EEYER
2 (Y =0.24340.990.X,+0.966 Xo+2.371 X 3+2.030.X 4,
X =RHEER, Xo=HMB RO, X;=F&EH,
X, =H B & 2, R?=1, n=9, P < 0.001). P4
BRES A ENBHMEERTZ2HES
B OEEEBEREABHKYROHEEYER
(Y =2.21840.986X14+0.978 Xo+1.899X3, Xi=H
&P FR, Xo=FRBEEE, X;=BEH, R*=1,
n=9, P < 0.001); ZABEM TEYWEMNHZEE
B OHBBERERHEMEAYMONEED R
SE(Y =2.75940.995X1+0.868 X2+1.284X;, X;=H
s &M b, Xo=Hl & & ¥, X,=F %%, R?=1,
n=9, P < 0.001). gt w] WL, ¥ 76 K [6) 4 3 Sk 4
F 8 b R Bk E A BE IR B A RS, X B
B A b AR BEAMER N R BE KW E R
PO, T AT ML A 4 B A b A S BT R B R Y
REET, MHEAR L TR EBMER
IS 5 1k £ K ) 380 R S o
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3.5 RAX HANEKE, tRASNFLSRE
PEEBENEEYROXE

AR A A b T A & A X
WK R TR EER(Fyr e 9=5913, P > 0.05
FyF(2,4y=3-115, P > 0.05), H 5 & B b,
THMEEYRZ R EHRRKE(P >0.05). ZEHMH
Bk, 8K LESKEXNFELE, T
WEEYBE TR EZ WP >005), {UCRBEEML
REAREI PGS FAMEEY R A FERE
IE A %(Y =1.50840.211X1+0.015 X5, X1= R E XK,
Xo=24%, R?=0.316, n=27, P<0.05), ¥ XXM+
EERATBOBEEHBEREN AMEEYET
51 31.6%.

4 Wk

REYI R 2R BB B0 BRI, MO R
F At X B VK 2540 R A B BT ST AR B AN R R
LR R, AR SR BN BA P EBECR
MROBEE R MR EEESE T 55
TR A 5, U B R B A 4 R B R 0 Rl 4 L
MR, XRFpPETHBRHHM. EHA
A, EER RN R ERARESHRERE, HEA
MARX, R ARE PR, BRUSHBAE LK
iH, Mk 2R & H—&RBOE, BRI R #IE AR
RERLD, MZWEER T REREME R, £IFT
BE R SR, SR — S UGN ERE
TEUR o 455 BE B B BOXT E R R BEVE W P B R
EAEEEN. EEMMUERRHN L EERE
RARTTRER 5 R & B 4 SR RE TR R R0 1Y
BN BEERAIRETE, 2ARESREHE
R 245 (R 1), BREFRTRE—ERE LK
MTZESERHERFEERENE L), HHRE
KBS T A KR IR B A B B
REYFHEITAEAQREER, EBED. L
B g, EEss b AMEEREHF A
ETTRR, 1Bt (5] B R 55 R B Y ot
YRR FURY TE 4 IR P DR, B R OBOR B UE
BB EEEILFMEM, #iF TR EEA
RFRAFHHYR, RERFEERER YR
ZHME ARRRIBEFRHET S HHY
YIFh 2 REPE T RO, AR AL SR S AR A

TR B A AR RE LT, R AR
AR B AT BE 1 B B R BE 1 A T RN, e
EEBHAENT ES RAEMEERIS, AR
R NBEVE L _E A Y B R (BAE o BE R R K P r A

HAER LA T BAME, MTEEERREKFNE
B R T EAMEE L), SUEMHRSER
A AR, HARA JRHZE T EZ Y50 R i
MR ERKEYHEEBER P RET B
BRE. IEMNETR, BAERNE R RS R EA G
S B i (8] 35 4 34 R 4, fo 2 R A A RS 40
FE R KA H (K 2), I3 V6 #h 2 g 15E K
BB CBIEM. BAZERRXAARLTRE RS K
I, ETERRBERMTAEK, sER# 5ERE
FUAE 8%, A ] T X 398 89 5% BOAIF) 28290, 74
A5 o B T R B R BT URAR A T R B BRI 2 B A
J1, B A K BE T BRI, XA R BB Y
Pt vk o B A Y BB AN RN R A R .
BEEHRE R R A RIS e Y, X
R RACA RO, (E SR, 76 E B MAUE )
T BB R YA B A T A %
5RO A — X POE A SRR AR Y R AME
IR 2 R R AE .

A SCHE U B R v 4t b A R R M
Bk SRR B KA, 15 HEE IR R, R
RERFREFRDFEMK BEFRTEFEMER
TERREMEDERORHEN, REHEDY
*h A2 B F1158. o 3R BT IR R L W AR 4 A 4 A AR
KRS, MESHYRENMMERENARLK
KRB RATH G R —HE LR N &4
BAEN G ERAED N EEERERAR
w231, T L R 5 i A B O B R 2 R .
n, R AR EEREFRERN T E R
BB EY R EFEM, H5EMm
AR AN R T3 T A2 ¥ B 1 S5 AR (B 1) AT
RERE A HEEEHBUSRAL B Y o 845 &4
THS. BEREREGE MR MRS T
E—R. PEERLRERFMED, B BT
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