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[FIAE D, i AEAESR Sk I R, S
HAE D HEVE DR T =, BT S e T 17 2
Yk ZrErEm> (ZE2RE, 2016) o Hitk, #F5E
AN TR) A 5 it NE A T 5 ) o 2 A R A 7
AL R, XTSRS IR fEER
AR E X

e FE ) S H ] R SR M rp i T A DX
Kz —, LR, TR, AET
P, SR AESOEM, BHEREN T ZHE
PEREAS, Zh5tataiepd, B0 R, mibiR b m)E
L Hifa™E (KR SE, 2008 ) o 1 EGE e
AR IE 2 S BOR s Rk 1) 2R (Kim
etal., 2006) , HFE AZEMES TR, P
ZFEER TR C A B AR —, Jf
BT AERFEF N2 E (CEIAE, 2009) o
Hrpr, AR YR Z R AE R RGN
AT IR R RN RAER AR P A SRR
@z — (FEZREN, 2016) o KT, XFARXE
F AL AL LT /Y = FE R AE AR VR T IFY . B
PR [R50 558 B2 R - 1 T 50 v R e o) %
Tk ZREVEIRE . A= JioKEsem, IR A PR AR
YFh 22 A R A 28 R G A 7 AR A SR
KF, M TR IR ) A BRI A AR W 2k
PEAERFER RS ARBE -
1 MRER®
1.1 HREXEER

A5 AE T ER B A S R R A SRR
SEG (37°29'~37°45'N, 101°12'~101°23'E ) #47
T A v T LR A A M TR D H
HE, I 3200 mo SEREIRIK, 24T
2% ToRa I, AXTTCRRIHZI O 20 d, AEERRIRAN
H-1.6 C, FV-HREK SN 578.1 mm, FESMGTE
5—9 A, HAERKER 79% (ZEJAFES, 1998) o
TEEOEL R L, BT RCEYE S, HIEA
MU G208 (T 255, 2006 ) o AFSEFEHLE
RIRE B ( Kobresia humilis ) Y], JEfE KL
R FH R T 1P TS A s TR A e (R 2% R A%
1982) , PP B, WA 5415 ( Stipa
aliena ) . FEMNXE2 ( Saussurea superba) . E¥-
¥ ( Festuca rubra ) . FEREREHRE ( Elymus nutans ) .
WK AL I ( Gentiana straminea ) . 75 i X E %4
( Saussurea kokonorensis ) . Z& K 483 ( Astar
flaccidus ) . S W oK 0 48 ( Gueldenstaedtia
diversifolia ) 55 ( YL, 1998) o
1.2 gt

ARBRFERE M T 2007 4 4 H | i H8.0.6 km( 100
mx60 m ) o IR E 3 PAFIKF, 2 ALK

3 KAMAEIKIRERTT, BX4H 3D 4mxd m KR
FEJ, 23t 27 AN KTy ik 32 X R A FI AR R HC
HERIFIRELE 1 em; MC: HEXIFIBEZE 3 cm; NC:
ARED) . THEAE 6 Ahfiif ., EEEXZH
I DX AL EE A AL , A5 4 4> 2 mx2 m BRI IX AT,
I 2 mx0.25 m FAEER B TR HDT A B i ik
frimegha, Hohads 2 e (F) LRBEA 2 A
FEAE (NF) 4B, XIEIRGEAEERI XA g 1.5
mx1.5 m JuE N7, FEREI XA N 4
0.5 mx0.5 m f/METT, Horp 1 AR AKETT, T
HETE A s 7RI 3 S/ INEEJT TR BEAILBEEX 1 A i
B IR B TRAE 5 . 6 AR 7 A dha)ik
17, HEAEE R EHA N T i i Bt A i ( Fv %
WA, 2006 ) o BEKHEFIRE 4.25 gm™, B 4%
1.02 gm™2, 4EVRHNIN 2.782 gm?, P0.857 gm?,
1.3 EHESNZE

2012 4F 6 HrhaXIEIE, HBCRIGER T E T
60 CHEAFRHE 72 h JEFREE . 8 H HRIZR A H A
FE BT 5 R N R 55 R, [R]R
DN A RE T 1R 3 R 28 B RN = B 8 T X BT A AL B
HEATRIENSER, FERERE 5T 60 CHEFETHE 72
h, FRE. DL 6 HHaIF 8 H T akry A Y 2 fil
WCVERER L EAEY R, FTPASTHREIS A7 0,

AT R T REE T OR, RARE, WERLY
HAhZH 4 D DIRERF EZEA L . GRHMEY BTG
T ETE (Medicago archiducis-nicolai ) . H il
5. ( Oxytropis kansuensis ) . #AEPEE. ( Oxytropis
ochrocephala ) . SeELH§ 5. ( Oxytropis latibracteata )
= LU ( Tibetia himalaica ) . f53% 111 ¥ B ( Astragalus
chilienshanensis ) . % & W # 48 ( Thermopsis
lanceolata ) F/INMERG. ( Oxytropis glabra ) ; RA
BHUFESSE S . B3R (Poa annua ) . TEFEPLHREL |
£ (Festuca ovina) . XU YIRS ( Ptilagrostis
dichotoma ) . &% ( Koeleria cristata ) FIHK 4R
% ( Ptilagrostis concinna ) ; VWERHMIIEREEE
ML 2 5 ( Carex scabrirostris ) F1 XA 3k #E B
( Scirpus distigmaticus ) ; HAMZ4FAFE4ER . M
B, ZSEL, BB EREERR R, RAE
IS BB A PR
1.4 HETESSITSH
141 E&4E

YR EZAE (V) =X 155 R X 25 BE+AH X
#H)3 (ERERA, 2012)
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#1 Shannon-Weaner ZFEVEFEEL (H) PR ST X )
PR, HaE A (S5, 1994) 47

5
R=(S-1)/InN
S
D=1-) P’
i=1

H' = -ZS:R InP
i=1

(1)

(2)

(3)

X, S HYIREG N iR TR DR A
RECZ M PONRES NS TR § RS RCS B
A YRR LB

1.4.3

%3t

K H SPSS 13.0-GLM-Univariate-ANOVA, DA%
BTSRRI ATAE] | e A HAg B AR
FXT RIS BR B2 o AR (1) 32 X AR SR A X1 )
X, B XAR SR PR AE | XIE] 5 e K X&)

F1 FAEXIBIFGERELE TEMEEYHEARREEER

S5XHAMZHAEH . 28 R Duncan GRS .

KM SPSS 13.0-Pearson correlate UL} Linear
regression Xif AN [F) XI] 1 it AL Ab BRAE V% M1 1540 9%
A7 T RN b A A T AR SR R L S0 #r o

7 225 TR B A T B A, I TR
MY IESPERN 7 2255 R e . Geit R gm ) i 2K -Fik
41 0.05.
2 HRERH
21 BFEEANREEE

2ot S 6 SRR ENRIEAC AL B, JLIiER ] 75
Ay, £ 25 L. 54 ANE, AP LR R
Moz, bR 17.33%, BERH SR R
AR IR, XS SRS R IR
YA E SR B S — g L], A 12%.
10.67%. 9.33%. 8%. 6.67%. 5.33%H1 4%, Hf
IR ZHENCE 1~2 MHEPF L (R 1) .

AN TR A R )it 5 X ) A A A AE — 2 E O RE ]
AREI L PRI SR B 69 FREY), BEELLSEF .
REOK | i E RS Y (Saussurea nigrescens )

Table 1 Species composition and their importance value of plant communities under different clipping and fertilizing intensity

V/%
Family Genus Species NC MC HC
NF F NF F NF F
Stipa Stipa aliena 24.783 13.676 13.606 11.011 15.056 9.135
Poa Poa annua 8.142 22.284 5.815 11.734 3.856 11.227
Elymus Elymus nutans 6.282 13.031 4.403 7.516 5.256 11.411
Gramineae Festuca Festuca ovina 4384 4.615 4.698 7.098 4.989 8.005
Koeleria Koeleria cristata 0.967 2.197 1.259 4.204 3.539 8.031
Ptilagrostis Ptilagrostis dichotoma 0.113 0.003 0.032 - 0.012 0.015
Ptilagrostis Ptilagrostis concinna 0.018 - - - - -
Saussurea Saussurea nigrescens 10.122 10.255 5.073 3.672 3.990 3.438
Saussurea Saussurea superba 5.014 5.498 9.227 10.102 10.510 10.954
Aster Aster flaccidus 3.764 2.694 2.864 1.207 1.256 0.549
Leontopodium Leontopodium longifolium 1.735 0.412 1.725 2.118 2.098 2.009
Leontopodium Leontopodium nanum 0.868 0.070 4.615 1.003 5.277 1.161
Taraxacum Taraxacum mongolicum 0.662 0.269 1.970 1.616 4.366 4.001
Compositae Ligularia Ligularia sagitta 0.555 0.053 - - 0.134 0.008
Artemisia Artemisia frigida 0.522 1.321 0.259 0.062 0.003 0.026
Ajania Poljak Ajania tenuifolia 0.389 0.535 0.044 0.032 0.008 -
Anaphalis Anaphalis lactea 0.260 - - - 0.016 -
Ligularia Ligularia virgaurea 0.219 - - - - -
Anaphalis Anaphalis hancockii 0.184 0.237 1.261 1.116 0.951 0.198
Taraxacum Taraxacum maurocarpum 0.120 0.003 0.269 0.096 0.421 0.321
Kobresia Kobresia humilis 5.526 6.260 7.067 9.061 7.722 7.731
Cyperaceae Carex Carex scabrirostris 0.989 0.986 0.807 0.850 0.769 0.744
Scirpus Scirpus distigmaticus 0.778 0.216 0.914 0.516 1.143 0.406
Dipsacaceae Morina Morina chinensis 3.150 3.004 1.852 1.412 0.538 0.161
Gentiana Gentiana straminea 2.549 2211 0.769 0.533 1.305 0.586
Gentiana Gentiana aristata 1.621 0.752 1.150 1.290 0.622 0.358
. Comastoma Comastoma polycladum 0.853 0.324 0.704 0.378 0.746 0.261
Gentianaceae
Gentianopsis Gentianopsis paludosa 0.304 0.331 0.235 0.329 1.177 0.265
Gentiana Gentiana farreri 0.140 0.019 0.736 0.386 0.288 0.119
Gentiana Gentiana pudica 0.023 0.004 0.027 0.152 0.114 0.049

NC, AAI#E; MC, XK, HC, FEEXIHR]; NF, A; F, @iE; <, Tighfh. FFE
NC, unclipped; MC, stubbled 3 cm; HC, stubbled 1 cm; NF, unfertilizing; F, fertilizing; “-”, without the species. The same as below
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Continued Table 1
Medicago Medicago archiducis-nicolai 1.720 0.441 3.213 2.945 3.709 3.523
Oxytropis Oxytropis kansuensis 0.798 0.104 2.391 0.153 2.862 0.325
Tibetia Tibetia himalaica 0.698 0.152 1.940 0.718 2.165 0.735
. Oxytropis Oxytropis ochrocephala 0.629 0.021 0.879 0.089 0.496 0.156
Leguminosae K K K
Oxytropis Oxytropis latibracteata 0.348 0.121 1.123 0.132 0.604 0.264
Astragalus Astragalus chilienshanensis 0.241 0.013 0.919 0.049 0.293 0.347
Thermopsis Thermopsis lanceolata 0.004 0.060 0.011 0.006 - -
Oxytropis Oxytropis glabra - - - - 0.126 0.011
Euphrasia Euphrasia regelii 1.691 0.671 2.742 0.471 0.649 0.318
Lancea Lancea tibetica 1.148 0.567 1.811 0.552 1.628 0.334
Scrophulariaceae Pedicularis Pedicularis lyrata 0.280 0.102 0.432 0.115 0.341 0.072
Pedicularis Pedicularis kansuensis 0.183 0.061 0.213 0.062 0.093 -
Veronica Veronica ciliata 0.003 0.033 0.098 0.040 0.037 0.053
Anemone Anemone obtusiloba 0.900 0.366 1.789 1.670 3.982 3.008
Thalictrum Thalictrum rutifolium 0.861 0.599 1.387 1.239 1.195 0.877
Thalictrum Thalictrum alpinum 0.856 0.329 3.531 3.544 1.341 2.781
Ranunculus Ranunculus pulchellus 0.135 0.195 0.378 0.939 0.636 1.166
Ranunculaceae Ranunculus Ranunculus membranaceus 0.100 0.092 0.388 0.623 0.671 0.787
Ranunculus Ranunculus brotherusii 0.051 0.021 0.061 0.136 0.016 0.002
Callianthemum  Callianthemum pimpinelloides 0.042 0.021 - - - -
Delphinium Delphinium caeruleum 0.025 0.028 0.009 0.007 0.015 0.012
Aconitum Aconitum gymnandrum - - - - - 0.004
Potentilla Potentilla nivea 0.899 0.498 0.715 0.983 0.683 0.518
Rosaceae Potentilla Potentilla bifurca 0.543 0.299 0.229 0.283 0.342 0.306
Potentilla Potentilla anserina 0.180 0.184 0.407 0.707 0.181 0.186
Potentilla Potentilla parvifolia 0.031 - - 0.002 - -
Caryophyllaceae Stellaria Stellaria uda 0.648 1.516 0.520 2.387 0.241 1.173
Silene Silene gracilicaulis 0.104 0.110 0.035 0.401 0.081 0.446
Saxifragaceae Parnassia Parnassia trinervis 0.292 0.065 0.748 0.575 0.383 0.194
Primulaceae Glaux Glaux maritima 0.226 0.214 0.846 0.769 0.215 0.114
Iridaceae Iris Iris potaninii 0.102 0.050 0.057 0.020 0.056 0.016
Elacagnaceae Hippophae Hippophae thibetana 0.095 0.045 0.012 - - -
Polygonum Polygonum sibiricum 0.094 0.169 0.134 0.089 0.148 0.142
Polygonaceae .
Polygonum Polygonum viviparum 0.061 0.070 0.069 0.866 - -
. Notopterygium Notopterygium forbesii 0.063 0.193 0.079 0.212 0.102 0.040
Umbelliferae o
Bupleurum Bupleurum smithii - - - - 0.008 -
Rubiaceae Galium Galium echinocarpum 0.044 0.374 - 0.010 - 0.013
Geraniaceae Geranium Geranium pratense 0.015 0.019 0.035 0.317 0.201 0.123
Cruciferae Draba Draba ladyginii 0.010 - - - 0.013 -
Violacea Viola Viola bulbosa 0.009 0.059 - - 0.010 0.097
Papaveraceae Hypecoum Hypecoum leptocarpum 0.003 0.007 - - - 0.004
Labiatae Elsholtzia Elsholtzia densa - 0.013 - 0.005 - -
Liliaceae Allium Allium atrosanguineum - - 0.002 - - -
Boraginaceae Microula Microula sikkimensis - - 0.002 - - -
Caprifoliaceae Lonicera Lonicera minuta - - - - 0.028 0.005

AR =, WA R SR . SR
B2, TG . N2 ( Morina chinensis) .
RAETUSEP R B2 (3R 1) o MirPEEXIEIIX &
MEEE A 63 FiiEY, HrilisE . RACK
SEARTEDNEMNES . BEE AT, HHEMAE
KRG ( Leontopodium nanum ) . FLAE = 1L FEAN B
( Thalictrum alpinum ) . H 1 B 5 ( Medicago
archiducis-nicolai ) “F24%JE (£ 1) o BEEEXIFEX
KT 65 FiaYy, H TR RS HEEXIE] X
AH R, AH R A B 32 O B K AR A
( Taraxacum mongolicum ) . it ER S | HA
RIELE ( Anemone obtusiloba ) . THFEIfE5 (£ 1),

AR, XFEE R T LB A B, an/ e
o, TRk (Aconitum gymnandrum ) . HALEH
( Bupleurum smithii ) . W5 41 2 ( Allium
atrosanguineum ) 5%, Wi K YRS . Bam a5
( Ligularia virgaurea ) ML ( Callianthemum
pimpinelloides ) STEXNFIFTHER (£ 1) .
22 INRERFEEME

WE 1 s, R E R T ORASE 2
(Fo, 479.665, P=0.029) , HIffi GR}HIZYRL Y H %
(B ERIN (Fp,479.651, P=0.029; Fp,4=8.112,
P=0.039 ) ; i AEAERS AR AR} EZHE A [FIRT (Fo o=
26.134, P=0.036 ), & AR T GRH Fi, 6~281.062,
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Fig. 1 Effects of clipping, fertilizing on the importance value of functional group of Grasses, Sedges, Legumes and Forbs
SRR R . n=18, HRIFEEFRAL IR T R (P>0.05) o T

Mean+SE. n=18. The same letters above error bar indicated no significant difference between treatments (P>0.05). The same as below

P=0.000) FZH (Fy ¢=22.761, P=0.041) (W%
1B XIEK Fo, 4=0.162, P=0.856 )Nt F ;. 6=0.045,
P=0.851) MySEFIEE(ERICRE
2.3 BIEHMEHHE

WNIEL 2 Bz, v BE R B X R A o 001
FEAXIEAEFREE AT 23.8%A01 19.3%( Fp, 4=11.649,
P=0.021 ) , v % 23 0] FEAS X0 Ak B8 T
36.7%F1 43.6% ( Fo, 4=7.880, P=0.041) , TWifE%
A LR R BN BRRRAR T 60.7%F1 69.2%
( F2,4758.950, P=0.001) ; HEEXIFIAbH )RR A

14041 IE 15007 (2)
w
g 4
& a a < 1000 a a
5 70 - b
z 8
8 < 500
0. g 0
NC MC HC NC MC HC
Clipping Clipping
14015 = 15004 (6)
(9]
% b a = 1000 a a
5 70 3
8 E‘ 500
z
0 g o
NF F NF F
Fertilizing Fertilizing

FEI B E B T AREIE I Fo, 4=12.519, P=0.019 );
ERE A REYE 5% (Fo 6=107.314, P=0.000) . &%
(Fa,6761.180, P=0.000 ) }/f:7=J1 ( F 6=174.102,
P=0.000 ) WEXGIN; 5, FORTHETE B RN B 2
(F1.6=0.028, P=0.873) .
2.4 BEEYMTMEEMN

FrEMTEER (F 3) Bon, BEEFEE R
(Fp, 4=8.192, P=0.039) . Simpson %4 (Fy, 4=
13.300, P=0.002) F1 Shannon-Wiener 84§ ( F(o, 4=
13.448, P=0.017 ) e XFEHm; , HEEEE

)

a

3013) = 1801(4)
A
£ a a ab a
3520 S120f b
2 2
210 b b \g 60
0 Z 0
NC MC HC NC MC HC
Clipping Clipping
200(M = 1801(8)
£ & 2
2 b < 120
B100 T &
Q =
T % 60
6
0 g 0
NF F NF F
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Fig. 2 Effects of clipping and fertilizing on the coverage, density, height and the aboveground biomass of community

AR ER 2 . n=18 Mean=SE. n=18
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HBUFN Simpson F8EC7E HH BEEXIE G femr, (AR 24
PETERG LS 4 BEREIK (Fo, 6=49.614, P=0.000;
F.6~=15.354, P=0.008; F =60.726, P=0.000) .
25 HFEAEYTHESHEENXER

WEl 4 Fios, ZEAXEN (NC) 5t (NFLF) |
rh EE X ( MC ) 5 7EAE( NF L F )L R F RS X (HC )
5t (NF. F) 3 MACPEEREE |, BEE & ETS
$UF Shannon-Wiener 845054 5= TR R R 5E & —
H, YR E FACIER ;s 1M Simpson $54
HHEPHRRTEARE (NC) 5@t (NF, F)
AL B P L U] 2 B A B ) BRORR O, AE R NI
(MC) Sttt (NF, F) FIEEX]E (HC) St
(NF. F) AbPRERBE I35 3230 A 5 2 S A OGN i
EHAR

HE 4 3807, FEANAE (NF) 5X11E] (NC,
MC. HC) AbFEBSE |, BEfs 5 B 4840,
Shannon-Wiener $§ 501 Simpson 8% 54 7= 11 3
PR T AR, MAEREAE (F) SXI1#E (NC.
MC. HC) AbFEESEE I, A= 5 & Az )
R ES I IEAIR LR, 5 Shannon-Wiener 5%
F1 Simpson $8EF I H T W E A
3 itig
3.1 XUZE, FEREXYEEE4FE RS2

R BIX AR PR 5 ) S BRI R
HETE ARG AT | S5F A W 5 A0k (h 75 305,
2007 ), B SCURBLIE SR IRV AR AR L B (BE
AR, 2010) o AR AR TG R ARABHACR K2

FERAEEEHN AR, nTLUE BRI 7ERE
P EEE, RN —E R T R R SR R
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The Effects of Simulated Grazing Intensity and Fertilizing on the Community
Characteristics and Diversity in Alpine Meadow of Qinghai-Tibet Plateau

1 : 1 . 1* . .2
ZHANG Lulu’, WANG Xiaoan', ZHU Zhihong , LI Yingnian
1. College of Life Sciences, Shaanxi Normal University, Xi’an 710062, China;
2. Northwest Institute of Plateau Biology, Chinese Academy of Science, Xining 810008, China

Abstract: To study the effects of clipping and fertilization on the community characteristics, productivity and species diversity of
alpine meadows, we conducted a 6-year field experiment on the Qinghai-Tibet Plateau. The results showed that: (1) the species
composition of the alpine meadow community had been changed by clipping treatments. The important value of Kobresia humilis
was increased by 13.28% and 27.89% after moderate and heavy clipping treatments. The important value of toxic weeds with poor
palatability was improved after clipping as well. (2) The importance value of grasses decreased from 48.65% to 36.63% and 40.15%
after moderate and heavy clipping treatments, while the importance value of legumes increased from 2.78% to 7.49% and 7.53%, and
the importance value of forbs increased from 38.78% to 46.61% and 44.34%, respectively. By contrast, fertilization increased the
importance value of grasses from 35.85% to 47.78%, and decreased the importance value of legumes and forbs from 8.18% and
46.32% to 3.68% and 40.17%, respectively. (3) The coverage of community was increased from 62.78% to 77.96% and 75.04%,
while the density increased from 644 ind-0.25 m™ to 876 ind-0.25 m™ and 924 ind-0.25 m? and the production increased from
104.63 g:0.25 m™ to 117.62 g:0.25 m™ and 123.72 g-0.25 m™ by moderate and heavy clipping treatments except for the total height
reduced from 19.62 cm to 7.58 cm and 5.88 cm, respectively. Fertilization significantly increased the height, coverage and production
of community from 8.47 cm, 65.56%, 88.86 g:0.25 m™ to 13.58 cm, 78.29%, 141.79 g-0.25 m™, respectively. (4) Species diversity
increased after clipping, moreover, the Richness index and Simpson index achieved the highest value when the clipping intensity was
moderate. However, species diversity was decreased by fertilization. (5) The production of the study community showed weak
positive correlation or no correlation with species diversity in clipping treatments, and showed weak and significant negative
correlations with species diversity in fertilized treatments. These results suggest that clipping would decrease the dominance status of
high quality forage, and increase that of the toxic weeds with poor palatability; however, fertilization can promote the growth of
forage grass and suppress noxious weed. Additionally, the intermediate disturbance hypothesis proves to be valid in such an alpine
meadow grazing system. It also indicates that the relationship between the aboveground net primary production and species diversity
is context-dependent, depending on the types and intensity of disturbance. In sum, grazing and fertilization should be managed at a
moderate level, so that we can preserve biodiversity when the alpine meadow is utilized for local stock farming.

Key words: clipping; fertilizing; community characteristics; diversity; alpine meadow



