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E W

Y 7 DEHBH TR ARME & AEAE I KIF
TR 62 B L, BEKHEH (CSGP) D 53 LD HE -7,
Wiener 8%, Simpson 5% & Pielou FEEAME <, HEMEEE & BV = 1K - 72 (p<0.05) .

T AR U7, RS (WSGP)
WSGP iZ CSGP & 9 %, Shannon-
Hh EERE,

781X, WSGP Tl 429 ¢gDM/0.25 m* T, CSGP @ 108.7 gDM/0.25 m* £ ¥ £ 4K 7= (p<0.001)..
WSGP T Kobresia parva 73 £ ¥ & 03K < Bz

BEEC R WEFENME SR TH - 720,
mongolicum 72 EERBEIMESETH - 7.
T AR FEN ZHE B L7,

TRUNELTE, Leontopodium nanum 73 ¥ &) 8T

CSGP Tl Elymus nutans 78 & & B & O BFES° Taraxacum
WSGP Tl Stellera chamaejasme 75 ¥ B {1 % R
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F—T— N FHEBEL, wILEEH, MWESERNE, Ty FalE, ?7

o
MR EHFEMEIC RIETEEBIZEIZ OER 75%
5. BRMER & ARIEENIAERER O LW L4k
8% 5 % (Canals & Sebastia 2000 ; Barbaro & 2001 ;
Fischer & Wipf 2002 ; Pykiild 2000 ; McLaughlin &
Mineau 1995), 72/ CTHLHEE DK F A, BERE
BROBKFEHEIL, BEHORAIC KX REEL R
T2 EBHIE &N TV B (Berendse 1985 ; Gan 2005 ;
Qin & Du 2005 ; West 1993). F7-, BFORKE 5
DE D FLHE O B O RE AR OE VIR L
TV 5 (Collins & 1998).

O & A TR SRR & OBAGRTIE, BBGRIE D
BIZBET AIFFIE VDS, FEIERR O Z BT
HH R BEREMIC L SRR A
EmPFEFREZEZ T, SLICTHMAERKOREDZHEME
(B A5 2 5 (Yuan 5 2004) . FEARES O FEMLAL
R BRI 2 BT A A e /et C©
5 (FEk 5 1999).

B O SRR AR, BRIE & BREOE MM AEH

DEBIND. FEICLMEBORE, ERO

I]II|I

HEilt, BRiC X DT E 0B EBEZ TS0, B
HOREA TR OB & & bIsBtEs o E L%
Y. BEAHMAE RO BAZE, AR F]
AT IR EOEIGAESDDH L, £
LTHHOBERELZHERFILRE2THZLTHD
(West 1993).

HEFNy MERIIEREHROSLER T, &5
3000 m BA RIS A28, BELWA, BWAEH
B, MOEmABRL AL > THT U HRE ST
EXARVERETHD. TORMUVERESRMAC LY
F_ oy FEIEOAERERITHEIRRE L FOBRBELL
Wx LIRS TH D L ENTWDH, f1ER, F3v
FERTIEY Y, VY, YEREOBERK)
WICEDREanT&. ¥ Z7I3F Xy MEFICAER
TAHEVURTUVED, BHIZES LTS THS.
EEAEDY I BEEE LT, mitk A, BEH, 3LH,
BRI, Ty FEBIZILD 5L SRR b
THBEIN TS, Fy FEHEZSLFEAS
RoY 7 OXERAEEMBO 1> T, MEBEITMH®
Ro 13 25D, 500 FEEEFHAETLTWS.

HHEE  RENEE (el
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F_y NEREBICAET S HEBE EHM T b
% BB o B AR AR 1L 2010.13 7 ha,  FCBUZFI A
RIRE7e I REEI 6 11 58% T, EHUEEALIL & LT E
(alpine meadow), 78 %€ & Jii (alpine steppe), = %8
R (alpine swamp) 33 X U 5 7 ¥ K (alpine shrub) T &
%. F 7218 5 T X Kobresia parva, Stipa purpurea,
Kobresia humilis 72 T8 5.

IFEOPEBAFIC L 5 EBRREFR(BERIZLD,
S OO IR ZE & R 2 F )T TR RIS
FIREND Z L2, BRBIZ XL 2EAEDR
BENRELCTVWD., VY7 OBBICBIT2REITHOE
i KL OHIRIC K B8V, HOBOOR EE A B AR 12 &
FETEECETAIMREREPZBE SN THEN
(Andersen & Calov 1996 ; Dong 2005 ; Gan 2005 ; Hart
2001 ; Humphrey 2000), BB Fil 7 s &
MR A Z RIZTEBIZ OV T O WA T4 720 (Yuan
52004). £ZT, Ty b&EFEICH o L BIEL 2
T2 BEHOR T & 5 i (L EF B (alpine meadow) (T35 W
T, ¥ 7 OFEBBARBOR B 5 R B EL i o fE i FE
ZARME, FAERE, RERICKITTEECOVWTH
FL, SEAMARRORSEHE L ERFIEZ M
DL BHRNAT O 12D ORER R BT
EH/LHZEEHBE LT,

MHBELUEE

1. FEHEER

AEH AL <7 Y ILRO AT EFEE F X
NERFEEICALE T D EM Ty MEE BN ER R
[ Bt O BF LR B T B (B 96°517 557, Atk
33°0353”). KEE T 4000 — 4500 m, EREKRIT 349.6
mm, 4 A PR 2459.6 BRRE, FEHRIE 4.1C T,
W OARMEIES AP a»58 A FHETI00-110
A/ETHD. BEHRBMTH 0, 14FEFI»D
AE 2 i Bt (LR WSGP) & B (LLF CSGP)
EWZaT T2 R (BROICLVFIHL TS EIL
BHEMTH D, WSGP [T A H ¢, mHE 345 ha iZ
1 1200-1250 85O Y 7 % 4 APA)16 11 A FTRIET
230 HF#, CSGPIZFANZHEIRIAEi, FAELEK
X CIrXE A 15.5 ha (249 150-160 BHO ¥ 7 % 12 A
ANLBED 4 APEE T35 BRIBKLTWA.
2. AEFE

200947 H 28 A—-8 H 1 BiZ, WSGP L CSGP
MBI BN TEEICEEBE L 2l A0 K5 —
FOS5Sm X 05mizBW\WT, HIREE, HEFBX
OEEE (HH 1978) DRIEZE T 7=, T b DA
BRI 2 HIBR DX Y, MR D L2450,
EFLVYVERAWCERE D ETHEL, EEIC
EMEEYAIEL, M EHREREE L. £, W
HHRHIZIZS0m DTG A T MERT, h
-7 1 m IR (BT 51 #5) &0 MR FE & 5o 8%
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L7z, T4 i3l BEHC& 15 RELE L 7.
3. TR

BEROBLSEBLOESKEOEHZ LT OKX
IZHE>TiTo Tz,

& 5 E (Summed dominance ratio) (& 1998) :

SDRi= (HTi'+Fi’ +Ci") /3

T ZT, HTY, F/, CIliIBFEM#EREOES (HT),
HEHEEF BLIOHEEQOELFLO LM%
100% & L7z & DRI ORETH 5.

T, HEEEORR EHEEIXa FT— MEMLD
BHL, HEEERS A ook s MERLKRDT.

FEWFELARYE (Ma & 1995) :

1) HEBFEE : S=n

2) Shannon-Wiener 4% : H' = —Y Pi X Ln (Pi)

3) Simpson ¥§%% : D = 1 —X(Pi)’

4) Pielou %4 : E=H'/Ln (n)

ZZT, nlIEMOMEMER, PilIE I OMXHES
ETdHb.
4. et

W ZEAZER L LT, Wilcoxon test i L W RE %R
1T-7-.

®w =%

1. EMOTES

# 112 WSGP & CSGP |2 81T B KR Ot & =
L7. WSGP ClZ62fE( A Y>> V¥ H . 5HE, A
IE S5 FE, v AR SRR, REERR 47 ) NHEL,
CSGPTOS3FE (v U Y& . 75, 1 & : 45,
< AR SR, REEAK: T IV BENoT. F
72, WSGP T /X Shannon-Wiener 5%, Simpson f§%%
B L U Pielou WEERREOT T TCSGP LV LK
Mo,
2. HEEHE

X 1iZ WSGP & CSGP (2851 2 it - E B 77 &

®1. YVOBRFESLUEFHRMMICH T 2 EERD
e

)05 8
WSGP CSGP
H B S (FE)

EtaE 62 53
HXY VTR 5 7
A XF
~ AF 5 5
JRZEELA 47 37

Shannon-Wiener 53X 3.17 3.48

Simpson 5% 0.92 0.95

Piciou 5 0.77 0.88

1 WSGP : BEZjdi, CSGP : ZEZERHi.
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K ORHASMEOE R LT,

WSGP DARE#EEE I L OB R I & HIZ CSGP L 1
LA RITED > 72 (N F 4 p<0.05, p<0.01). Hi k-
HAFEIL, WSGP Tl 42.9 gDM/0.25m* T, CSGP
T 108.7 gDM/0.25 m* TH EIZK 2> 7= (p<0.001) .
WA FE R FE1X, WSGP 2% 12-29 & /0.25 m®, CSGP 73
15-30 # /0.25 m* T, WZEMICHEEL LMo 7.

3. tEMTEHER
WSGP 33 L (NCSGP @ £ HEBFEO KR £ 212

7~ L 7. WSGP IZ W Tid Kobresia parva, Kobresia
humilis 73 ¥ BLE MKW BLFE, Leontopodium nanum,
Potentilla bifurca 72 ¥ D EFENE SR TH A D%t L,
CSGP T IiZ Elymus nutans, Poa tibetica 72 ¥ D B & D
=W BLfE Ol 12 Taraxacum mongolicum, Astragalus
polycladus 73 ¥ 3B 5 FECTdh > 7=. Kobresia parva 1%
MR THEDRE bR BSELE» 272, Ln
L, ZOHEEIL CSGP 73 WSGP DK)H43 Th o 7=

120
100 .
oWSGP
80
B CSGP
60
40
) m [ N
0 { I
b 0l b (PR = 4 FEAE B AR = Ve TR
(g DM/0.25 m® (%) (cm) (FE%/0.25 m?)

1. YOOBESLUOEERHMICSE T2 LHBER S L UEESE.
WSGP : BEZHit, CSGP : EEHUHUM. *P<0.05, **P<0.01, ***P<0.001.

®2. VIOBRFELIUEFRAMICE T 2EYEOHE

R, %}ill;#a(%) Ei (em) WA (%) BLE
WSGP CSGP WSGP CSGP WSGP CSGP WSGP CSGP

Kobresia parva 423 22.9 7.2 7.0 25.5 6.3 25.0 12.0
Stipa purpurea 43 1.3 10.5 14 4.8 20 6.5 1.5
Kobresia humilis 7.7 5.7 54 3.6 6.0 1.0 6.4 34
Potentilla nivea 39 5.3 5.5 3.5 1.5 6.9 5.6 52
Elymus nutans 2.6 11.7 8.4 14.0 23 10.8 44 12.1
Leontopodium nanum 52 0.2 3.0 0.5 32 12 3.8 0.6
Taraxacum mongolicum 2.7 43 3.5 4.1 33 53 3.2 4.6
Poa tibetica 1.1 1.8 5.1 7.6 1.8 55 2.6 5.0
Potentilla bifurca 0.6 0.8 2.2 1.2 4.3 0.2 2.4 0.7
Gentiana straminea 1.3 0.7 2.7 0.6 2.6 4.1 2.2 1.8
Astragalus polycladus 1.8 35 3.7 3.5 0.7 5.1 2.1 4.0
Gueldenstaedtia sp 2.3 4.0 2.2 23 1.5 4.1 2.0 35
Ligularia virgaurea 1.3 11 2.0 0.6 1.5 0.2 1.6 0.6
Koeleria cristata 0.6 1.0 33 3.7 0.9 1.0 1.6 1.9
Polygonum viviparum 0.8 0.9 1.4 24 23 3.5 1.5 23
Oxytropisochr ocephala 03 3.1 0.9 3.8 1.1 4.7 0.8 39
Stellera chamaejasme 0.3 - 1.1 — 0.2 — 0.5 —

Androsace tapete 0.8 — 0.2 — 0.5 — 0.5 —

I WSGP : BEEfut, CSGP : ZEF: k.
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R Ao S X RRENIEOETES
Bk, WABEER REBICKERENLLZEZL
TW5, BFEMOBK TREEORELBENRX
AL RO 72 $E ELE R T & 5 (Gan 2005 ; West 1993 ; Dong
2005 ; Zhou 2004) . AFHZ H D B B AU I3 RE 2 L
ERIHT THBEFHIN TS, FIARHEOREWD
X, MARESEMEICRE R EE MITT.

ERARICIE, MBUEE, HBEHBLIURED
BIREENERE L TEETH DH(EDH 2007). K
WEHICAETHIEDIL, FHCLIEHORR,
EIR O, WICE BT REDOKEEZT T
W, EMOMEA IR ORE & & HICREHEE O
EihET. FAEH T, RHBRERIIREE R
(WSGP) Tld 62 fE T, ZEFH4H (CSGP) TD 53 &
L0 &L, THUTHRIEIIC L B EfEMER A~ DL
OHBORETHDLEEX LD, WSGP TiX, B
wEPMELS, BXERTREEDE TR -H, BEXo
BEHFEOME A FRETH 5208, CSGP TiE, B
ENEL, BELXOBRWAEEABEOEANEEIN
TWAEHEEZLND.

HEZRRBUTIERICERE, BAHoT, kR Y
@, EMOAEYMZRECEDOHRE LT
(Collins ©» 1998 ; Connell 1978 ; Takahashi & Naito
2001). LarL, BEDOHEILE K OEMHEPEREID
BOME A At (Fleischner 1994 ; LA 2001) 728, H
WEEZBEEIRSZ ENEMEEMEE RIS LT
HETHD.

FEEZEMEOHETIE, TREBERKLELT
Shannon-Wiener 5%, Simpson ¥§%%, Pielou Y% +5
¥ip Y255, Shannon-Wiener FEEITIE @M BRI HE
SLEEHTHY, HEOP TEYOBENBEZ 5 &,
HEOEEE NS D LE/RL TS, Simpson
By, FMLEICBT2WEOEZHFILESNTE
FEINTWVD. FEAREIEEICIECETL TR
X0, EEAE L HOBEERPEHEICE S SN TWD
L1135 <. Pielou #% B EUT B AN L8
BT 2138 REL, WD E/NEL D (KIH 2008).
WSGP T, Shannon-Wiener #5%%, Simpson f§#k ¥
L O Pielouw B EER T ELFH 3.17, 092, 0.77
T, CSGP ™ 348, 095, 088 LV Lk o7-. —h
b OSREREE T, B RICEERRTYH,
HENE ST IENES<h, WIESES D
THITKREL 25 (FB2004). bbb, BHEED
INEVHEERER ST, I RE AR,
BOZNE(BHDLIVTESEOHSVE) OB EEOLE
fBIiZE > TRELL ERENIWE A>TV (I |
2002). WSGP TITH B R FORE T, HEBENK
<, B2EODEOARICG 2 BB I NNSVWEEZLL
b, W, CSGP TIHBEARMICHRAE I TV
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WOT, BEENEWERE (B 21X Elymus nutans 73 £)
BRELSARL, MOFBEOARICEEYHEZ2 D &
Ez6hB. LMALARNDG, WSGP THIE N 42.3%
%5 % % 8 5 & Kobresia parva 1% CSGP T 22.9% ¥
TEA L, BEED 25% »b 12% £ TIHNEL o
. TNHDFERL L TCSGP A WSGP LV &%
RERERSES o EZ LS. WSGP Tl
Stellera chamaejasme, Androsace tapete 77 & .14 b,
D5 (Gang & 2008) & XL TV DHEMFED LA B

L7z, 2% L CSGP TIIHE#E N & <, Elymus
nutans, Poa tibetica 77 FEE OB WVHEBENEE L T
L7, HERBAFREITS, HXOERWEERK
FEDEABLE &, Kobresia parva 73 E B @ MK <
TEEFI 5 < Bt S e O E R 2 Rl LT, R
HERREE S Do Tz

WA ORE A DBVICEB L ZERIL, Y0
BBREHOENTH D SR S, B O BEF
ARG OEBEBRRNBE L THoTh, TOROK
&R, %0, v7 OBE2FHBEFHOENHR
KRESEEBLZEEZOND. BBEEH N KB
AT b OLEMAK, MmBGFEL L OELHEEIC
KEREELKITL, WSGP TiZ CSGP L v ¢ B
DOFEBHPEEAT L HESNT-

R CIIMWE RS L OBER & © 12 WSGP 28
CSGP £ D b HEBIZIE L (FnEh p<0.05, p<0.01),
HEEBEFR LA EIEN - 72 (p<0.001). BT,
FRE DK WSGP Tl 4 A6 11 AET)
THY, CSGP KB DI-bLELZLND. L)
L, WfsHcr, ESEOSWVENELR > T,
WSGP (Z ¥\ T L Kobresia parva, Kobresia humilis
72 & EE MM < B O B ELRE,  Leontopodium
nanum, Potentilla bifurca O X 5 7288 M CEFE 2
BMWHEBENESEETH oDk L, CSGP Tik
Elymus nutans, Poa tibetica 73 & Eiig O & W EFE O fth
\Z Taraxacum mongolicum, Astragalus polycladus 73 &
EREMOEEL SN HHE(L 5 2010 ; Wang H
2008) MME LFE TdH o 7=, WSGP TILHEW 0 4 & #i
ICEHMICH - 0 OEE TR T =9,
Y OBRERIZEY, A XBRIVETHOESD
BWENHBEICREIN THELEHEN L LITET
L(FEH2007), BTEHEZITHO>MEDBRED LIS
2D, HELRRER BRI LEOYBEN A B
S (Dong 5 2009), WHOEMARICLEEL S
Z%. —J CSGP TiE, F@ &) »6800 A
) ETOBILY 7 OB TR -T2 29IL,
7B AET O~ OB OEEIIFHL, MEE
B~OEEN NEhotztEZLND. £, ¥/
BREWEZEZBZH-0, RARERBLITRET HIZO
Y7 OBREENLH 20, HEELFTDOTHEY
DHIER E CHRUERICR R ENT, il
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WIRBALEEDOF v ANEZ N5 (FEH 2007).
WSGP T, MY 7 N8R4 5 L REF I
ML EAELTWD. B 55, %%ﬁmﬁwﬁ
FIIRAE IS0, Tﬁﬁ@“@w KL, 7,
BAHoF, Pe#E DR D, B ESEmELN
ﬁTLt&%z%h@.CKWTm,ﬁwmiﬁ%m
B EHTWRWZ, HELAEL<, BFE IO
R DBE LT 2REORWHEAEIZ R -T2 &5
ZHN5.

F_y @A LA T, Y7 OBRERO
EWSHEAEICEEY 525 MRSz, WSGP T
IR L EMENET L, # EESBREENEL L,
%i&%ﬂﬁa*‘”ﬁ@ﬂjfﬁﬁ)wu&b %ﬁé fi E }lb}%i))@/\/
TWA. EHRR D 72 O 1F 7 B £ 0w ] 1A
MRS F S OITEE, I L > TH R,
THICHLEMNI > TRy, ZF0d, 5%, &
B D 1L & BL X HEFE S AR & MERE L K fd
R 27202, ADXKE T OB %
B AN FAELRFT 22 EBRELEEX
b,

EREOFITICHIEY, THIIVWEEni-hEHF
@éiﬁﬁﬁEFM$%§E?V&—%i0£ﬁ%
JHtzo 2 —0f3ER 16 4 D5 2 L, EREERE
B EORBARERICE B = LET,

AARGEIE, LM AEFZBET VERFEYR L
NEJE G I K P e M SE 3 AR T V| R 21 4F
FE AR SO SR R BB L 0 FE i L7, E 7,
— R HHEA BT A BIE B REREE 5 2008 - N - 117
[ERHAERBSHCE L gL (FFERERE R I
Y rEBEEZI . ZICEHOEERR LET.
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Abstract

Effect of Seasonal Yak Grazing and Resting Utilization
on Vegetation and Botanical Diversity in Alpine Rangeland
in Southern Tibetan Plateau

Xumin CAO, Nobumi HASEGAWA, Rende SONG', Guomei LI” and Jun SUN

Interdisciplinary Graduate School of Agriculture and Engineering, University of Miyazaki, Japan
"Yushu Prefectural Animal Husbandry and Veterinary Station, Qinghai Province, China
*Yushu Prairie Station, Qinghai Province, China
Correspondence: Nobumi HASEGAWA ( tel - fax: +81-(0)985-58-7194,

e-mail: nhasegaw @cc.miyazaki-u.ac.jp)

Botanical diversity, characteristics of vegetation and biomass were investigated in widely-spreading-type alpine
meadow in Qinghai-Tibetan plateau to evaluate the effect of seasonal grazing by yaks. This study was conducted in Yushu
Prefecture National Livestock Farm in Yushu Tibetan Autonomous State located in the south of Qinghai province in China.
From 28 July to 1 August in 2009, investigations of floristic composition and biomass were conducted with 0.5 mx0.5 m
quadrats and line transects in the pastures with grazing only in warm-season or cold-season and resting in the other seasons.

Number of plant species was 62 in warm-season-grazing pasture (WSGP) which was greater than 53 in cold-season-
grazing one (CSGP). The indices of Shannon-Wiener, Simpson and Pielou were lower in WSGP than those in CSGP. The
rate of plant cover and the height of plant community in WSGP were also significantly lower than those in CSGP (p<0.05
and p<0.01, respectively). The aboveground biomass was 42.9 gDM/0.25 m? in WSGP which was significantly lower than
108.7 gDM/0.25 m? in CSGP(p<0.001). Dominant species in WSGP were Kobresia parva, Stipa purpurea and Kobresia
humilis which were low in plant height and highly tolerant to grazing, and also Leontopodium nanum and Potentilla bifurca
which were highly resistant to grazing and trampling. In contrast, those in CSGP were Elymus nutans and Poa tibetica
which were high in plant height and Taraxacum mongolicum and Astragalus polycladus which were known to indicate
the pasture in good condition for grazing. Indicator plant species to show pasture condition degrading such as Stellera
chamejasme and Androsace tapete were abundant in WSGP.
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