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BLE H W

< 7 YILUAROILANZIER 2 F Xy FaER (A 1-1) 1213, PEOEHREmEOLN
EH0—%k 5D BREMBENR>TWD, TOHT, BinEmHICET 5 EOmE
1349 0.7 (& ha TF Xy MEFOEHIBEED 49% 2 HDOTW5, BHESEMHEM

(Alpine shrub of Potentilla fruticosa and coarse grasses meadow) (X 1-2 3 X UK 1-3)
X EHEHE OFE R 3200—4000m HIKIZJE < 53704 S FEHA TH D (A 5 1986, JA 2001),
COXRBMOBNFREER LB E IR BN MO BT EEDOERL 2> T
BY (JF2001) , BTFEIZOLYERRBFEMTYZ - £V - PHQEDBFBHK
BRINTE 7, L L, HF, HRERLOREBICLY Fy FEROFRRE, B
BALHEIT L (B 2001) , @B CIZ L > THADOTESESL, Y OEEL
BRI R KB EEMOET - BERABREIhTW5, T OHBUIHER, RIL,
Aa V) ORFBEIZALE L, HEAEOKEIC L 5EMBROLIX, FEHOLZ LT,
T VT RKEE, OWTITHIERD AR HIBOBREIZ O REREEBEZRI L2255 (K
1-4) ,

Y7 (Bos gurunniens, U F) (¥ 1-5) iXFXy bERZPLIHEFTFINTNS
XETHY, PEFBEBILIUOFy FHBKIZEKIT 5ER 2500—5400m DOEFRIC
JRAS % BRERMFICIE, BLE 1400 FERABERD 2 WIIHRBIC LV EF I T
5 (& 1989) , Y7 I XZ OHBOBEKREREDAEIZARAIRLZFETHY, WEHRAEE
FHROBEFIIHEHRLANIED Z LA TEDIELIZRWEHE S > TV 5, LA LIEE,
FEBEOA QI , REBREODIZFATREEZHASE, BHREZ5
B LTHEMEZRESEIERL 2>TWS (R 2001) ,

FRy FEROEREM OB (Alpine meadow, AT, BEEM) 13X, KED
RBCPFERR, BRBFICL VA BRILZZT TWA 2 LRBEINR TS (Xiaet
al. 1991, Maetal. 1995, JIANG etal. 1998, Liuetal 1999a) , B ABEM THOER
THIFIAF K TH 28, FEORR LBENZ OXAHNREILER TH D (WANG et al.
1991, OSEM et al. 2002, Hou et al. 2003, Hou et al. 2004, DONG et al. 2005, GAN et al. 2005,
WEI et al. 2005)

EYBREOBEBRERZDAENTOVTIL, L OHEHFICL>THEBENTE
7= (QUINN et al. 1987, MILCHUNAS et al. 1988, P fig & 1999, & & 1999, QIN and Du 2005),
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FEMBEE OFMR, BFESSHRMEIIHE 2/ -ST 24BN TH Y (Quinn et
al. 1987, MILCHUNAS et al. 1988, TR 5 1999) , FEAMAERLHARMEIIREE D ERI2 B>
&L, BFEEXCTEMIIABROEM KRB LEILICH T 5REN 2 RTHIEL
RHBZEBPREEINTVS (BH 1999) ,

HEREEWIL, EHARY 2T ATOMMEMRREZRFES T 5R%E 2D, BRARE
ThDLFARIZVAT AREOREHE TH D, REOHBATENZ, HERE L oK
TII—REENO —REE~DBERPOBELRRFTHY, KEDOLEEMLRET D
& & HIZEHFHE DRIRIZ b R 5, EERBRE DHRETOTENIERR, K48, KB,
e, Rk, BBV LIZHTONRBH, TOFTERLDIIRAR LERBITHT, £0
i DITENIFBITE DO EILIZEVWEENT 5 (ARNOLD and DuDZzINSKI 1978) , KBRUEL R
BMOA BB TH 2 B BROMAIX, —MRICERMICAE—ThDB, =& i,
HEPZ{ERIPROHELONTTOFE L H D, £, REMOBNEH b HIIT
BN bHsd, SHI, HHIEEPIELSLTVIHELOINIEHOEEIEL LT
WEBELH D, 20X REMMICRY— AR L, KEERSEMILRIRER
2175, BRERICIMEANR BFE) ORRERMAAREY—ML, MEDRZER
WEZELIE, SOICZOHEARERT 4 — KRy 7 LTEREBMORREIZEES:
E23719, BREZBL TCOREREY LA L OHEBRIIFEREICHEMETH B (ZHao
and Cul 1999) . KEBWIOERBITENL, N4 b (—WEAR) , BREHEE, BEhEE,
TA—T 4T AT —ar (FS; M{ORETRIAZB S TICHEOBH X 72517 THRER
ShB§E) , Ny F BT L BIEETHRTE R T 28k L FS) ,
A, BEHOEHESCHERE LORBLL Vo fofie RREEHR F— VBV TR A S
LW TED (SENFTetal 1987) , $ERFH THEMB L UEMIZTE 272174 < OHEY
ERIRT S X 5IZITEIT 5 Z ENREFIZ L > TOREEM T 5 (VALLENTINE 1990)

BEREEMERDOBED 1 21, Far2fRidnk, BRAEBOEGLED
528, ELTHMOBERMEL MR LIRE TS &£ THD (MCNAUGHTON 1992)
FEDOHBUL, BbRENLRZBREHMOFATERSNTHY, FHHEMBEEICHTS
FEIHHEREEALTATLH Y, MOHEILT IR~ T AOEEOREL 525

(BELsKY 1986, BELSKY 1987, WEST 1993, MCINTYRE et al. 1999, OSEN et al. 2002, ZHOU
etal. 2002) , REDHK SN, BBORE, BEEH B L OBBEEEIL, EhomEE
WICREREBYRIFTZENHFEINTVWS (BERENDSE 1985, Yietal 2001, GAN et
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al. 2005, PENG and WANG 2005, MILCHUNAS ef al. 1988, ANDERSEN and CALOV 1996,

HUMPHREY and PATTERSON 2000, HART et al. 2001, Liet al. 2002, DONG et al. 2005, GAN
etal. 2005, Lietal 2006) , FKEDEKEKIZ, BFEBEMIZISIT D EMSIRIEDE
RKELEDOL, FM LK ELEELRR S TERER (WaNG etal. 1995, ZHoU et al.
2003) THY, HEMBHERR~ORBIIHRBRELY bBBFHOFRKEW
(WHITTAKER 1969) L O#EHH B,

FRy bERTIE, 4F (F, B, MBLUK) b L3 F FEK EBLUX)
B E 53T, KEEERD TRFEERY 5 DB 0ERO B REMOFIHLTXTH-
7eo LD L, &, FEBMICL5EREROEEMBERIZL Y, BEABMIIE B
%) L& (BEF) O2F It TwBHBIZEIYVAFEFIRAIND ZLBERoTE
2o AERBEEIT>TVEFRy MEROE OFBBEMTIE, @REIC L 2ED
FRBENA L TWAB (Lvetal. 1999b, ZHOU et al. 2003, ZHOU et al. 2004b, GaN et al. 2005,
WEl et al. 2005) , BIEE TIZ, Y7 OBKICEIT 2 HETHOEI L OHIRIC L 5
BV (HASEGAWA et al. 2006) , HUBUHEE S FEHME AR IZ R IE 32 (L1 et al. 2002, DONG
et al. 2005, GaN et al. 2005) \ZBT DAL STV, BT HEH EHFEAIZ
RIETEEIZET 584 (WHITTAKER 1969, YUAN et al. 2004) 130720, KRiZ, BZFE
EBFED2FX5FIT X 5 RIWEF A BT ERBEHIZIT 577 OFRBITBHE LV
BHIEA~E X 2HBIZ OV TR L A EHRBZIN TV,

% ZTABIR T, BRFBREGH & BFHBHIZIIT 5By 7 OFER1TEIR L U
POMBIRE L BAF R LOBAHT LT, B2 2 FRBRHED T~y FBROB S/
BRIZEXDEEBCFHME L, HMOBSIRE L BFREEZMER L, EHhoS (kL WEIL
DETEE, BEORE 2 FHM I AT MMIROIFBENRFTEEELRIT 5K
BIOROBRPETOZODOEBER L322 LEAME Lz, Thbb, FRY MNF
R & BARE 5B RT3 SR HUBUMt & BEHRBH TOFE 2 ETILY 7 OHRR
TR LUREHY, F3 ETIHEMORESIRE L REFRE, F4ETII VI ORMR
b DIEBEIZ X DHEADOEEIC OWTHESITL, 5 ETREBEREITo -,
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Fig. 1-1. Satelite image of Tibetan (Qing-Zang) Plateau extending over Qinghai Province and
Tibet Autonomous Region at the northern site of Himalaya Mountains.
White lines are the borders between provinces and yellow lines are those between

countries.



Fig. 1-2. Alpine shrub of Potentilla fruticosa and coarse grasses meadow.



illa fruticosa.
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Fig. 1-3.



Chang Jidng and Mekong River rise in Tibetan Plateau.

b

Fig. 1-4. Three rivers of Huang Hé



Fig. 1-5. Yak (Bos grunniens). Upper: a female and a calf, and lower: a male.




B2E Fy "EIRIEIEBHEE (Potentilla fruticosa) B EEFRHIZIBITS
BERBH L REHRBHTDOY 2 (Bos grunniens) ODBRBITHE X CEAH#MY

i B B

BRI L 5B R IIRATHCRERAREER OB UHIREETH Y, Bk
ARRFEROEANZBEDO—oTHH 5, FEDBEFIRE L LI ET LERIZ
WSR2 3R 2372 STV % (ARNoLD and HILL 1972), BUKEHSIZ L B DRIR
REIZHETIERE LT, EYOREERKR, G, BIFER, FXERS, BRI
%, BREizBY, £BFFHLABTHRLENH Y, HYOEL OERBBEDboTWS
(BLACK and KENNEY 1984, O’REAGAIN 1993), B E 13Tk B DIBFE T—E DHEMRIR
HETTZENEL, BICEMOMEPBRASEET, MESHBIEMET, FATELRK
ENE BRI FSORAEYEREITAO A, BEHEA AR BB T H T,
FHIIFHOBIRME LHVRE 22 (ARNOLD 1966), ¥, MAEREZORREIZ L Y ki
FEDOITENZBIT AN EZ L TON T\ B2, FiHlEA & iKY 7 OBRR1TE) & D
RIZKT DRFHINVELZITON TR, £Z2T, AETIE, @BfHOE LT DEE 2
FERBRE IV T, BBy 2 ORAITE), BAEMEY, BEMMIE & ZOFHICL
DEBEHONCTHZ L AME LT,

w2 MEBIUHE

2.1 P, Huthdls K URSEE

REMONE ZM 2-1 IR Lz, REMT, PEFRy bEFACERE LRI S ARE
Al (37°35'N 101°25'E) (ZAZE 9 2 HEHFHEE FIIREIE B 16 R 23R8 OR%FHE B 2L
T, HEEIL 3280—3340m, EFMEKEIT 509.3mm, KiRIZ-31.5-275CTH 5, BEL
B HIX P fruticosa (&8EHE) HE LT T, Kobresia humilis, Poa pratensis, Elymus
nutans, Kobresia capillifolia 72 ¥ BSIRIZELTHETH 5,

B R Ry 7 (KIX) BRERZE 22 1R L, ARt Tiii@ss 20 £RLEIC



DizY, BRFEBEBSK Y27 (WSP) TIZEFR 31.9 ha I249 S0 SHOY 7 2 4 A PN D
10 A ETH 185 A, BEBB/SF Y2 (CSP) TIdiHf¥ 232 ha i) 45 DY 7
% 10 AN HIED 4 A PRAETH 180 HREBET 2B Toh, FI2kV
BREOAFRIZHE > THABIRORELZITo T\ D, EFIIRL, REIMERICIET
DRIy IV 7 2RBL, IhoIHETREMIZEE L, BKiZRH 1—2 BIAF
Y 7 IZBEET D)ITIToR o, EZ3H 8 kb 19 BRFE T, AF3H 8 kf 30 4 b
18 BF X THE1T -7
22 fEAERE

WSP (23T 200548 A 6—10 A, CSPIZ¥V T 12 H 26—30 AHIZ, SOm DF A >~
N2 M 24 AFRE L, REEHIHAA 2 MEICL->T 1 m HRRTHER L-fE
HBRBLORS (X3 Zic&l, HWEZ L OHBESE LR EZ RO, £,
XKy 78250 cm x 50 cm D2 K5 — METHED OHHEE L ORI OHE 2R,

YR | OELSELZEOEEM (Importance value, LAT : IV) (fF 1998) THKL7-,

IVsi = (HTi'+ Ci'+ Fi')y3

22T, HT', G, FIBESEECHEY®E HT), #E (O) BIUCHRARE

(F) DEFHZENEN100%E LizL ZOMHEYAE | OHIMETH S,
23 REMEYLEREERORE
231 BZEfEY)

Y 73BT BEE LIZ W, FEMEYITEOTMEIC L 5RAEE (SPaRks
and MALECHECK 1968, SANDERS et al. 1980, VAVRA and HOLECHEK 1980) % FHVNTHEE L
Teo BIT24REH O EELBEZHE ML THR L 72, 723, Kobresia spp, Poa spp,
Astragalus spp, Polygonum spp, Carex spp, Aster spp, Potentilla spp, Gentiana spp 72 &
DFEMIZ DOV TITBEAL TEE L 7,

EYE | ORRBIGIILITOL S I1ZRD7,

HREIG : PDi (Proportion in diet) = fE¥fE i OMRIEER: ¥y AR HBEBERE A%k
232 fEMERME

FERE | DY 712K 53&IRMEE Preference index 33 L TN Ivlev’s electivity index (Ivlev
1961) @ 2 DOEFIZ LY T L7z,

Preference index : PIi =PDi/IVi

Ivlev’s electivity index : IEL = (PDi — IVi)/(PDi +1Vi)
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233 BRE
FRERIIEHEFDUCL D AN HREREIKS (AIA) EIZE - THE L7, REeHEDIT
YL 7Y RIS EVERL, BFLUPEAWTHERIZR S E TEHER L THIIC
fit L7,
BRER = iR x P AIASE / HPAIASE
RELZVRAEEZHEETI72012, Y7OMBELEEZAEL, LTORX B
1989) ZMAVWEEZHEE LT,
Y7 OEE (W) : W=(HR 2 x {&&) x 0.75/ 10800
24 1TBHRRE
241 HETHRHRE
WSP TiX 200548 H8-9HMD2 AM (X2-3), CSP Ti 20054 12 7 27 - 28 - 29
Ho 3 AR (X 2-4), 3 SAOY 7 OLREITEIOBIR 21T o7, BEITHOHKBALRRERIC
RETENLZEL TH BTV, IRF—12KEZFHT (AM), 14FR—17k%2F% PM) &
L, 1 BIZ &l L FEE 20 HFREE Lz, B8RMPIZE, &3y FIIBIT 8
BB LK TR (BB, N1 ME, & (RT v 7)) BEBLOT7 4 —T 472
T—vay (FS) #, X628y FHOBEERRM & S E e L1,
242 {TEMIERE
WSP TiZ 20054£ 8 A 8 -9+ 10 B 8:00—19:00, CSP TiX 2005412 H 27-28-29 H
8:30—18:00 iZ, ¥ 5 BAMAER LI GPS {58 (BGDL-U, (k) NXERUERT (&M
2002, FUKUDA et al. 2003) Z3&EFL, NNy 7N TONMBEDORE - RELZLEHK L, £
NHDRE - BRET—Z %V, WSP 83X CSP OKMERE XKy 7 ~DF'— Fhb
DY 7 OEFRIERE% LT O Hubeny DOREREZH RN (Hubeny 1988) ZAWTEHE L=, F
R RAARTS X OYNEAR G RAERIT, EBREEEERI L L7 R RIHR T RS <
RIEEREITRE 2 &R0 2 IZED HFEAEOHIZ L Y HE L,
DST = /(M x dLAY* + (N x cos(aLA) x dLO)?)
I,
DST =2 sl BEgE
alA=2 ROFEIHRE (F97 )
dLA=2 RORBEE (ST V)
dLO=2 ROREZE (VT V)
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M (FH#REMERYAR) =6335439/ 4 (1-0.006694 x sin(aLA)?)®
N (JNE#R A REE) =6378137/ ¢ (1-0.006694 x sin(aLA)?)
Th D,
25 HEHE
T—ZI3EHME £ BERETRL, Xy 7 E-ERRZER E LT, Wilcoxon test
WL D EEEINREINTBEIC, REXEDOZEDOKRIE % Tukey-Kramer test F 7213 student
t-test IZ X D ITo 7=,

B3 & R

3.1 fE4
HIERMEENT WSP TiZ 24 B 371, CSP TIZ30 B4 FT, Wb P fruticosa HME
HETH o7, WSP Tid K humilis BNIRIZE LT DT, P pratensis, Potentilla
anserina, Ptilagrostis dichotoma, Leontopodium nanum, E. nutans, Carex atrofusca 7¢ £ H3
ZORIELETIRE 2> TWDIZR LT, CSP TiX P. pratensis BRIZE LT 5/
T, A XBD Stipa purpurea, E. nutans, 71°%> ) 7V ED C. atrofusca, K. capillifolia 5
L OF TR D Polygonum viviparum 72 EEEORWENZ ORIZE ST 5B TH o7,
32 YO ORBHY
WSP & CSP 28T 57 DR/ ER 2-1 IZ/R LTz, WSP & CSP TiXZENLER
19 BIV16 DEABOREN IR I N7, WSP Tik Kobresia spp (28.8%) & Poa spp
(221%) BEGERBEIN, BNTA XD P. dichotoma (7.0%) , E. nutans
(55%) , 78D L nanum (5.4%) L O~ AR D Astragalus spp (53%) MBELEH
BEINz, ZNHIZA FBD S. purpurea (52%) ZMzx - EL 7/ (B) OBREIEIX
793% & 72> 7=, CSP Tl Poa spp (359%) DEENE L EL, KRIZ S purpurea
(14.1%) , Kobresia spp (13.3%) , E. nutans (8.3%) , L. nanum (6.9%) , Astragalus
spp (63%) DIET, Zh b 6 f (B) 2 84.7%% 57z, 728, WSP-CSP ¢ %
WA OBRBII A Do T,
33 YTk MR
Preference index & Ivlev’s electivity index (K 2-1) (ZX& % &, WSP Tid Astragalus spp
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BB EN, F\VNT S purpurea > Androsace umbellata > Taraxacum mongolicum >
Gueldenstaedtia diuersifolia > Poa spp DIBIZGFEN 7=, CSP TiZ Saussurea superba H ¢ b
HEh, %V T Astragalus spp > L. nanum > A. umbellata > Kobresia spp > Poa spp, S.
purpurea DIWETH TN /-, )5, Carex spp, Potentilla spp, Koereria cristata,
Helictotricum tibeticum i3 WSP & CSP Ol J5 Tk} b7z, T. mongolicum i< WSP TiX
IFENN, CSP TIERA& I o7,

R OMXELE, FREIS, Preference index 36 X X Ivlev’s electivity index [#] 7D
HBREER 22 IR L, V7 ORBIEMEEOES & FEAR Y& OHXS
ELE L ORIZ WSP (=0.909, p<0.0001) & CSP (r=0.934, p<0.0001) T& HIZEW
HENRED N, L, BREYEFDOE|S & Preference index (WSP: =0.184 15 &
' CSP: r=0.188, p>0.05) & DR DOFEBHIIK<, Ivlev’s electivity index & (X WSP T
=0.288 (p>0.05), CSP Tik r=0.488 (p<0.05) THh o7z,

34 YIORRER

WSP & CSP IZBIT5 Y7 DRBEEEK 23 IIRLE, Y7 ORARIX WSP Tit
5045 g/head/day T, CSP Tid 4274 ghead/day TH -7z, 1 TN Y DEAETITFHX
DEICABRENRDO NP> b DD, KEYZY OFEARILX, WSP Tit 334
gDM/kgBW/day, CSP T 20.5 gDM/kgBW/day G, WSP 23 CSP LV o7z,
(REY- D AR L WSP>CSP (p<0.05) &72-o7-,

35 YO OBREITE

MY 2 D WSP 38 LT CSP TORRITEIZ K 2-4 IR LT, /SRy 7 HTHET S
&, B{ZRFRIM7Z VAR Ny T, Ny FRERER, Ny FRRAT v TEE, XyF
FMBBRRIB LRy FRIARAT v THEEIZIIEZR DS, NyF YDA ML

(67.4 vs. 37.2 bites/patch), /Xy F Y7~y FS # (7.1 vs. 5.9 FS/patch), /3w FRHEHK

(6.1 vs. 2.5 steps/patch), /X FN A MEREE (1.2 vs. 0.7 bites/sec) X WSP 23 CSP L b
bERICKEDP o7 (p<0.001), Wiz, 7%y FRIBEIL WSP 28 CSP KV bERIZ2
Mol (4.4vs. 58 steps, p<0.01),

AM & PM ZIEET 5L, WSP T3, BAIRSRIS7Z VRN Y FE, Ny FRERE
e, Ny FYUDAAL ML, Ny TFNAA FEEE, Ny FHY FS B, Ny TFAX
Ty THE, Ny TR, Ny FRAT v THEEIZEITR P07, AM A PM LD
H Ny FNAE (7.2 vs. 5.2 stepspatch) (FHRIZE L (p<0.05), /X FEBENRERH
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(7.7 vs. 13.0 sec) IZEBEIZEN>7= (p<0.05), CSP Tix, AM A PM LV &, BI(RF
R 7= 0 35,3y F%# (0.7 vs. 1.3 patches/min) (3472<, /Xy FHNERARE (719 vs.
41.4 sec/patch) & /%y FRIBEIRER] (13.8 vs. 58 sec) B, Ny FYULD A MK

(51.7 vs. 29.1 bites/patch), /3 F %7~ FS # (10.1vs. 3.5 FS/patch) XU %y FRE#
# (8.8 vs. 4.1 steps) BHRIZE o7z (p<0.05), /Xy FRNA MEE, Ry FHBE,
Ry FHNRAT v THREB LUy FRIRT v FEEIZIZEZ R 72,

3.6 Y7 OREATEIRE & ALE

[ 2-5 12 WSP, [X2-6 (= CSP TD 3 ARIDY 2 5 SHOKBATEES 2R L=, 3 A/
&b WSP TiIERIBH R R E 72 I3EFHRE Ry 7 ~D 7 — b &@->T, CSP Ti
RROERFERE Ry 7 ~DF — M eil-> T, BEAHCEEEST2)IT1 RiC 1-2 EO
HAKEIT o7,

R 2-51Z WSP & CSP iZH61F DRFMH Z L ORHRE N Ry 7 06 DEMREERETOY
7 DNLBZER LT, YXEEREE WSP 43 449.2m, CSP 28 3342m Thorz, BERIHZ &
IZHEBEZ BT B L, WTNDONR Ry 7 Pl BEBREL P2 g b/haShol

(p<0.001),

4 2-7 |Z WSP & CSP 231} 5 KRHERE /NNy 7 2> b OEARER 100m Z& DY/ D
WBEHMEIGE Pl - P2 - P3 OBFE# T LITR LTz, 100m Z ¢ Oo5fmElIEIX, WSP T
X P1 % 1.6-22.7%, P3 #32.0-312%T, REIZHM LD, BOKITEIOITON 5 RefHH
D P2 TixF— MILE (325m) EED 300-400m A3 76.8%% 5, 500m LA LD HAIZIX
S3Hi Ligh oz, CSP TiE, P13 0.3-16.0%D#EBH TEMEIZHH L7243, P2 TiX 500m
LAFIZ 4.4-30.0%, P3 TiX 600m LLFIZ 7.0-304% D5 %R L7z,

wmalh F %

FEOBFIRAHIIFTMIZ L o TRESENT 2. BIMEMDRET 5720, WD
XN EE T, FEOMEMIIKT 2@ LR 2D, XIITEMOBRFEVIBAT
H5—HThHHND, EREBRELEI 2D TWDS (ZHao and Cul, 1999), %7z,
W ORELHE, BRI, MMOAEFTEER LORE, HIZR LB HEES DY
BIRMEIZ B % K IFT (HEaDY 1964, Cook 1959, NAGY 1969, HANLEY and HANLEY
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1982, O’REAGAIN and MENTIS 1989, O’REAGAIN and TURNER 1992, OWENS et al. 1991),
REAHE DRV MEY S D VW IHEM A ORI DBV AR BITBIR S N D HER DR,
BOEDILFRS LA L IXBENE L, Z U3  BER L F OB L IXIEOHRBE %
YA, MBS R L ITADOHEBETRT Z RO TV (Cook 1959), AHHEHT
FWSPIZBWTEHE SN EWIXI9E (£7213B) T, ki 78 (B) 0HK|EIAI
793%% DTV DIZx L TCSPTIX16/E (B) T, kL 6/ (B) T84.7%ZhH®HT
W=, WSPTIZ Astragalus spp, A. umbellata, T. mongolicum, G. diuersifolia 72 ¥'2z 60>
KTEUNRIBERDEWVIAEEANGFEN, IRVNT Poa spp 2 EThH o705, CSPT
X S. superba, Astragalus spp DIEINNZX 7 BHEMD L nanum HBEFENT=, 5,
Potentilla spp, Helictotrichon tibeticum, Carex spp, K. cristata 72 EZE 058 TEDD 720
MIZIWSP & CSPO# 5 Tt} b7z, T. mongolicum (IWSPTIXfFENT-2, CSPT
BBRENR o7, £, Y7 ORBEVMEREOEE L RHEABBHEY S RO
BELE L OMICWSPLCSPTE bIZ@mWEBENERD b, LaL, ZRRfEmSmOE
& LEIHE R R THE L OB OBBIE ) o7z, ThHDZ LMD, ¥ OBRRENS
WHEY) LREEHEDRWVAEY L 13 —EE T, EfO R RREEREROE(LIZHNEENT 5 Z
DAL 5T, CSPTIAEEADERREN D27, Zhid, ¥ 27 HCSPIZ
1016 BIZAK L THLRAERDIZA27TA X TO2 A ¥, LERAEMHBREIEL,
Y7 OBE, BT LRWETAEREIDR< 2, < TEEDEWEDL DR
STWEEDTHDEEZLND,

BEITENZOWTIL, WSP IZBW\T AM & PM L %2835 &, BRI, v F
S MR, A REBE, FS 8, Ny FRIBEITIIEN o7, Ry FRBEIT
AM 3 PM XD H%<, Ny FRIBBIRRIIED >, ZiUX, WSP TIIERRITENIN
FXRNZZE LTI DD, FRITIZFATE D by FORBRPA o722 L &RL
TWbEEZ2bhS, £, KEIIEEINWERETERWVWED, Y73 AMITITRAR
2H LTEREWES L L, N HDBER I PM ITIIy Fizxtd 5@
REBOTW=LEZXHND,

WSP TO/ A MEEIT 1.2 bites/sec & HH TR -7, WSP OEFRIIEND, Fbd
STHEBLRTWED, NA MEENENoEEZ N, Y7 I3MBEE DR 572
LTAFHREEIN TS 7®, RELFHICL > TRESEE TS, A2 HHKITHTT
IERBMOBOEROFIUZ LV KES M 508, LFIIREMIIKR> TV D07
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B R CIIAEMMERI D ORE LI BITE T, REIIKEIBDT S (6 1989), Y 7iX
EPOKIZNIT TRES L TRXNF—2RFE LT 5 ARTRETORWAZETEAEY
HIZR2ARED D, N MEEZBRE TERO TS LH#RIENS,

CSP Tit WSP LB LNy FNAA A 055 fiF L7, A MEEEMRES

(0.58 f%), FS %k (083 %) L Xy FHBE (041 fF) 7L, Ny FRIBHITZL
1325 ThH o7z, Fiz, CSP TIXPMIZiZ AM L LUl L, HEATRFREYS 7= 0 35X o 78
(X 1.9 AT L7223, Xy FNERRRFRIT 0.57 ), /Sy FH/ 1 145056 1%, FS#
034 f5izB L, Xy FRIBEIRFRHE & S b LTz,

Y7 DONRRy 7B RIIRFHERIC L D B> Tz, WSP &L CSPDEH LG Pl
WIS Ry 7 2EIZHT L, SOKITTEIOIThive P2 (Zi38dh s — Mz oA L7223,
P3 (21X WSP TIIBIRIZ /AL L7=A% WSP & CSP OFfHIX & $1Z 300m 55 500m {2
%< 53 LT,

A RIIWSPT33.4 gDM/kgBW/day, CSP20.5 gDM/kgBW/day T, WSPACSP L »
HbENoTz (p<0.05), LML, YZIIARIFIEOCEMTHIIZLP0DLT 24
IZ1ELMLTEHT (Zi 2003), BRFIZIIBFIIHD LIEEEZRIEIEL-D0%
BRIIFEWMTETNTH, EHITES T 27T O+0RKBIIERTE W RNEE XD
iz,

LICHEPRIET D &, ATREENRDRL 2o THRAMMBERICERSCTRRNZL 2
D, MPBHEOCEEENE  REMBIE 2, HBIZRFEI»D D728, RAHBEHNE
729, RARMITR 25, HRFHOERE LI, FEPBIUES =FL¥—
ML, AEICHATE 2= XX —3BDT 2500, BVRHNTE OFELZE
BT 22 ENRFEHFITE > TOREEIE TH S (VALLENTAINE 1990) , BELEMNSL  TEM
Ve &, REORARMIIE 255, EENDRJENMEW L X ITITHERHI R
<723 (VALLENTANE 1990) , BENB D72 2d &, N1 MY A XHHIRIND, FH
ITERBBER & N MEEZEC L CTRARROBOEHMEL LD &5, LaL, A b
YA XBEHITNEL 2D L, HEOHRITFHEY, ERKMLBAO T2 1 AYE
DEREIIHA TS (BURLISON ef al. 1991), WSP TIZHFEIOEENMEL THRERIZD
hotz (L1 et al. 2006) 728, /NA MEEAA MNEEEZBESCLTRAELELE O,
CSP TIIER/ITEVD, ERMHEL TWZ2oREEMET LT, HERELE) -7 EE
z bilz, GILLINGHAMetal. (1997) bREEDOHE TREROFERZ|ME LT3,
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INHLDZ LMD, Y7 OREMEDERIIIESEICEEIN, RNy s LRREEIC
LOVBEBITEHE ZOMNEELEX MR LEEFIAT S Z &L TREEREERIZLEIO L
TV, BFRICIEFIZR>AEEZRIEIEDS 2 LITTE THERITLERENIL
BN CEY, BRIOIMERFERELH TN TETNRNWIEBHALNE RoT,
BRFELEEFWMBFH L bIT, V7 IEHOREBEERL TWRWREBIZHY, RYBRE 2
ZiBIRBUZ K D EH DL Y 7 DAEMIZOEEBEZ RIT L TWD LRI,

wmofh W OE

B 2 Fim @B (P fruticosa) B GFEM (BRFHBOH : WSP, ZEFHBOH -
CSP) IZBW\WTHE Y7 ORAITE), FREEHORIR, Ky 7 AAELLh b OB
FHIZLDENIZOVWTRI L, TOfRRE, WSP & CSP iIZBWT, Winh P
Sfruticosa WEEFETH o7, WSP TiX K. humilis D3 N CE ST BFE T, P pratensis, P.
anserina, P. dichotoma, L. nanum, E. nutans, C. atrofusca 72 &N ZFDRICE LT HHE L
o TWE=DIZX LT, CSP Tix P. pratensis B\ TEETI3ET, 1 X8D S
purpurea, E. nutans, 7>V Y ED C. atrofusca, K. capillifolia 3 X O% TED P
viviparum 7 EEBEOEOCERI L ORIZEL T TH o7z, RBEWIL, WSP Tid
Kobresia spp (28.8%) & Poa spp (22.1%) 23 b%<, ki 7 & (B) OHEBEEIX
793%T, 19F (B) OH-RZHZE L7z, CSP TiXPoa spp (35.9%) DEENELEL,
WIZ S, purpurea (14.1%) , Kobresia spp (13.3%) NELFREEIN, E{L 6 MOER
Bl 847%T, 167 (B) OHREVHMIBINI, WSP & CSP TL bIZKRAMEM DR
BIZ72h> o7, WSP Tid Astragalus spp D biFE i, e\ VT S. purpurea > A. umbellata
> T. mongolicum > G.. diuersifolia > Poa spp DIBIZ&FENT=, CSP TiX S. superba >
Astragalus spp > A. umbellate > L. nanum > Kobresia spp > Poa spp DIBIZiF ENT-, Carex
spp, Potentilla spp, K. cristata, H. tibeticum |3 WSP & CSP Ol 5 Tt bz, Y7 D
B EHEMAEOEIS I IR IR O LB & ORI WSP & CSP T& HIZ@EW
FBZR L7720, WBarEZ R~ fad & oM OMBEIELS, BIREDOS\ EY) &L D
BVHEY) E X —B Lieholz, (KEYZY HEREIX WSP T 334 gDM/kgBW/day,
CSP T 20.5 gDM/kgBW/day T, WSP 7% CSP X ¥ £ %7 o7 (p<0.05), L LA 1
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E1EDY IR 2EICTIELMLTOVRNI L2, BERICEHMICNERREITENT
ETWhneEZ bz, BETBZFET (AM) L4% (PM) THET 5L, WSP
TNy FNERRE & %y FRIBEIFREIIL E HIZ AM S PM LV H&E< (p<0.001),
Ry FAFS #é 1 FMITVTRE PM X AM XY b EEICE o7 (p<0.0001),
CSP TIZ WSP LV b Ny FHNA MR, N MEENEL, FSEERYTFH
HENDRL, Ny FRIBEIIE o, T, PMIZIE AM LB L, BITRERHIY 7=
DI Sy FEIX 1.9 FHTEI L7223, Ny FREFRRMIX 057 %5, /Xy FRSA MK
0.56 i, FS # 034 5284 L, Ny FHIBEIRH & BB LB Liz, Y7 D Ky s
PO 2 BERIHAC L v e+ 5 &, WSP & CSP D EHB 5% P1 (WSP : 8:02-12:00,
CSP : 8:32-12:00) ZiZ/ ¥ Ny 7 &izafm L, RAKITBOTbI i P2 (WSP:
12:02-15:30, CSP : 12:02-15:00) (2 X8t~ — MLz oA L7228, P3 (WSP :
15:32-19:00, CSP : 15:02-18:00) (Zi% WSP Tix/X Ny 7 &%z, CSP TiX 600m LA
W53 L7s,

INHDZEND, ¥ ORBEDEESNIIESEICEEIN, RNy 7 LERREIC
FVREITHE TOMBEEX TRBEREZEKICLEL D L LTWEDR, BFELEED
W & bz, TRRRBERMTE TWRWRBIZH Y, DS ¥ 7 OAENE
CHEEBERIEL TV LRI N,
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Fig.2-1. Experimental site in Mengyuan Prefecture, Heibei State, Qinghai Province, China.
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Fig. 2-2. Layout of experimental paddocks .
Yaks were rotationally grazed between WSP in warm season (mid-April to mid-October)
and CSP in cold season (rest of the year) and were kept in the night paddock during night. The

latitudes and longitudes of fence line were recorded with GPS receiver and the lengths of fence lines

were calculated from those data.
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Fig. 2-3.  Observation of grazing behaviour of yaks in warm-season paddock.
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Fig. 2-4. Observation of grazing behaviour of yaks in cold-season paddock.
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Table 2-1.  Selection by yaks of major herbaceous plants in rotationally grazed warm- and cold-

season paddocks in Potentilla fruticosa alpine rangeland.

Proportion Proportion Preference IVIe_v ’.S
Species (genus) n paddoc:k1 in diet index clectivity
index
WSP? CSPP WSP CSP WSP CSP WSP CSP

Kobresia spp 22.67 755 2885 13.26 127 1.76 0.12 027
Poa spp 1394 2407 2209 3592 1.58 1.49 0.23 0.20
Ptilagrostis dichotoma 6.99 291 6.95 228 0.99 0.78 0.00 -0.12
Ebymus nutans 5.61 8.60 5.52 828 0.98 0.96 -0.01 -0.02
Leontopodium nanum 6.64 331 535 6.92 0.81 2.09 -0.11 0.35
Astragalus spp 1.96 1.11 5.29 6.33 2.70 5.70 0.46 0.70
Stipa purpurea 225 9.45 521 14.06 232 1.49 0.40 0.20
Lancea tibetica 2.81 0.56 320 0 1.14 0.00 0.06 -1.00
Polygonum spp 225 5.77 3.11 191 1.38 033 0.16 -0.50
Carex spp 417 7.04 287 254 0.69 0.36 -0.18 -047
Potentilla spp 9.29 2.79 2.79 1.36 0.30 0.49 -0.54 -0.34
Androsace umbellata 1.20 0.65 2.50 1.21 2.08 1.86 0.35 0.30
Koeleria cristata 528 4.15 2.10 2.28 0.40 0.55 -0.43 -0.29
Saussurea superba 0.83 0.16 1.23 1.25 1.48 7.69 0.19 0.77
Taraxacum mongolicum 0.62 0.88 121 0 1.95 0.00 032 -1.00
Helictotrichon tibeticum 392 3.67 0.80 1.15 0.20 031 -0.66 -0.52
Plantago asiatica 3.92 0 041 0 0.10 - -0.81 —
Gueldenstaedtia diuersifolia 0.23 0 041 1.78 - 0.28 —
Thalictrum alpinum 1.86 0.40 0.21 0 0.11 0.00 -0.80 -1.00
Draba oreades 0 1.97 0 1.15 - 0.58 - -0.26
Ligularia virgaurea 0 1.40 0 0 - 0.00 — -1.00
Aster spp 1.13 321 0 0 0 0.00 -1.00 -1.00
Anaphalis lactea 0 1.87 0 0 - 0.00 - -1.00
Ranunculus brotherusii 0 0.55 0 0 - 0.00 - -1.00
Pedicularis kansuensis 0 1.25 0 0 — 0.00 — -1.00
Dracocephalum heterophyllum 0 0.41 0 0 — 0.00 — -1.00
Notopterygium forbesii 0.45 1.07 0 0 0 0.00 -1.00 -1.00
Carum buriaticum 0.16 1.01 0 0 0 0.00 -1.00 -1.00
Melandrium apricum 0 0.67 0 0.10 — 0.15 - -0.74
Ephedra sinica 0 1.75 0 0 — 0.00 — -1.00
Oxytropis ochrocephala 0.87 0.87 0 0.00 -1.00 -1.00
Gentiana spp 0.07 0.93 0 0.00 -1.00 -1.00
'Importance value.

*WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20 years.
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Table 2-2. Correlation coefficients among proportion in paddock (Importance value), that in diet,

preference index and Ivlev’s elevtivity index of major herbaceous plants in rotationally grazed

warm- and cold-season paddocks in Potentilla fruticosa alpine rangeland.

Proportion in paddock’ Proportion in diet Preference index

WSP'

Proportion in paddock — — -

Proportion in diet 0.909*** — —

Preference index -0.172 0.184 -

Ivlev’s electivity index -0.051 0.288 0.945%**
Csp'

Proportion in paddock - — -

Proportion in diet 0.934%%* - _

Preference index -0.023 0.188 —

Ivlev’s electivity index 0.317 0.488* 0.806***

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20 years.

*Importance value.
*p<0.05, ***p<0.001.
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Table 2-3 Herbage intake of yak cows in rotationally grazed warm- and cold-season paddocks in
Potentilla fruticosa alpine rangeland.

Body AIA
AIA! Herbage Herbage
weight Fecal output in Herbage intake
in feces intake intake 75
ofyak  (g/head/day) herbage (g/kgBW° " /day)
%) (g/head/day) (g/kgBW/day)
(kg) (%)
WSP? 1503+69° 16662269 10.47+0.12 3.45+0.13 5045767 334437 117.0+14.2
CSP* 212.0422.0° 149386  1033+0.06 3.61+0.04 42744247 20.542.7° 77.7+8.6°

Values are expressed as mean + standard deviation.

1 Acid insoluble ash.

2WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20 years.
*Means with different superscripts within a column differ significantly at p<0.05 by student t-test.
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Table 2-4. Foraging behavior of yak cows in rotationally grazed warm- and cold-season

paddocks in Potentilla fruticosa alpine rangeland.

Paddock' and period®

P value
Item WSP CSpP
All AM PM All AM PM Paddock Period
Number of patches observed
218 104 114 367 132 235 - -
Number of patches visited per minute, patches/min
09+03  09+03®  1.0:03® 1.0£04  0.7+02°  13x04° ns *
Foraging time per patch, sec/patch
5594663 62.6£79.3® 49.7+513% 5244526 71.9+63.7 41.4+415° ns ok
Bite number per patch, bites/patch
67.4+764 71.7+81.2° 63.4+71.9" 3724362 51.7+439° 29.1+28.1° *okk *okk
Bite rate within a patch, bites/sec
12404  12403° 1.3+0.5° 0702  07+02°  0.7£03° Ak o
Number of feeding stations per patch,
FS/patch
7.1£7.7 8.249.0° 6.2+6.1* 594169 10.1+27.2° 3.543.6° *kx *okk
Number of steps within a patch, steps/patch
6.1£7.7 7.2+9.0° 5.2+6.1° 2.5£3.6 25437 2.543.6° ok ok
Step rate within a patch, steps/sec
0.17£0.21 0.15£0.13  0.18+0.27 0.16+0.19 0.15+0.12  0.17+0.21 ns ns
Moving time between patches, sec
10.5¢18.1  7.7+180°  13.0x17.9° 8.6+123 138£182° 5.8+58° ns o
Number of steps between patches, steps
4459  41x59° 46458 58497 88146  4.1x4.6 +* o
Step rate between patches, steps/sec
0.86+£1.02 0.86+0.79 0.86+1.20 0.85+096 0.89+0.86 0.83%1.00 ns ns

Values are expressed as mean + standard deviation.

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20 years.
Observations were carried out during the periods from 9:00 to 12:00 (AM) and from 14:00 to 17:00 (PM) for
three animals.

*p<0.05, **p<0.01, ¥***p<0.001, and ns by Wilcoxon test.

®Means for AM and PM with different superscripts within a row differ significantly by Tukey-Kramer test
(p<0.05).
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Table 2-5. Distances of yaks from gateway to night paddock' according to time periods in

warm-season and cold-season paddocks.

Time pen'od5
Item All P value
P1 P2 P3
WSP*
Distance’, m  449.2+223.9 545.2+229.4° 356.7+55.7° 431.9+273.8° Hrx
(4950)* (1800) (1575) (1575)
CSP?
Distance, m  334.2+185.6 436.3+213.7 211.3+106.5° 338.0+131.1° *kk
(4275) (1575) (1350) (1350)

Values are expressed as mean + standard deviation.

'See Fig. 2-2.

*WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20
years.

*Distances of five yaks from gateway were calculated from their latitudes and longitudes recorded every 2
min by GPS receivers attached on their heads.

“Number of records.

>Time periods were as follows; P1: 8:02—12:00, P2: 12:02—15:30 and P3: 15:30—19:00 in WSP, and P1:

8:32—12:00, P2: 12:02—15:00 and P3: 15:02—18:00 in CSP.

***p<0.001 by Wilcoxon test.
*Means with different superscripts within a row differ significantly among time periods (P1, P2, P3) by
Tukey-Kramer test (p<0.05).

29



80 T T T T T T T T T 80 T T . T T T T T

60 |- y 60 |- i
L ~ 50 | |
§5o E g
T 40 | 4 o 40 L ]
: 2
é 30 L | M~ 30 - 4
20 4
B gy ik 0L 154 Gia g
10 - 55
. i 03
= 8 8 § 5 §8 8 § & 3 TEEEEEEE
g 5 7 g S
g8 £ 8 8 § 8 8 gz °7 g 8§ 8 § § § &z °
Range (m) Range (m)
T T T T 80 T T T T T T T T
m wserz (%) | R0 s B cser2 (%) |
- 60 |- ]
s0 | 4

Rate (%)

0.0 , 0.0 N 0.0 \ 0.0 . 0.0 " 0.0 i 0.0 i 0.0

s § &8 § § i g g g s g § g

7§ %3 ¢33 83§ 7 : 87

Range (m)
80 T nE T T T T T T T 80 T T T T T T T T
60 |- - 60 |- 4
g%or J s ®r |
540 I a2 1 3P 304 !
& 30 o

g g Ty wgmage gl ~E
S 4 8 ¢ § & & %
Range (m) Range (m)
80 T T T T T T T T T 80 T T T L T T T T
60 |- — 60 |- 4
-0 J ~ 50 | i
g g
; o 8 r 4
2 30 2 30 | i
20 20 (- 187 s o 163 9
10.9
10 10 LI Ty 4
0 . B 01
[}
S 2 g s = S g e = 8 8 8 8 b3 8 2 =
Funs Evhd: i £ | T 3 231 2 3 3 1 §
vV &8 § § & § & & 8 A s a 3 B 2 2 8
Range (m) Range (m)

Fig. 2-7. Distribution of yaks by the distances from gateway to night paddock in warm-season
and cold-season paddocks.

The latitudes and longitudes of five yaks were recorded every 2 min by GPS receivers.
Day time was divided into three periods as follows; P1: 8:02—12:00, P2: 12:02—15:30 and P3:

15:30—19:00 in WSP, and P1: 8:32—12:00, P2: 12:02—15:00 and P3: 15:02—18:00 in CSP.
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BIE FRy FERILIMEMME (Potentilla fruticosa) B E5EFHEMITISIT S
BEHEEH L RFBHEBCOEHOBSIRELBHER

w1 B B

BFEABOE B O BIRIE, B R REMICRIR T2 L L ICERARBREOREG 2R
DB L, FLTHMOBESREZHER LIRET 5 Z &L TH 2 (MCNAUGHTON 1992) ,
PR, FXy MRKRTIEYZ - e VY - Y X2 EDBFERBPBERIZEI Y I TE
7S, EFEOPEBIFIC L 5 EBREECBERIZE Y, BRABHIIES L EED 2
FIZoT TRBBEICRHIAEND 2 ENEBL 20, BHKIC X DEAEDRBENRAE LT
W5 (Livetal 1999a, ZHOU et al. 2003, ZHOU et al. 2004b, GAN et al. 2005, WEI et al.
2005) . REETIZ, Y7 OBRKIZK T 2REBTHOFH I L OHRIZ L 2&N

(HASEGAWA et al. 2006) , FUBOREEH RIMFEA - BT $ %% (ANDERSRN and CALOV
1996, HUMPHREY and PATTERSON 2000, HART 2001, Li et al. 2002, DONG et al. 2005,
GAN et al. 2005) IZBAT BN ZRINTVWEN, BFLEFD2FRJIZLHIEM
FHAPHFERBEHMIZB T 2 EMEE~EZ ZRBIZOVWTIIZE A LRSI
TRV, ZZTERETIE, Ty MRRIZEL 5T 5EMHD 1 >TH 5 £&EME

(P. fruticosa) B LEHIZI\WNT, 7 OBRE 2 FiglREEIZBIT 3 B EMOBEEER
P, MEAMEERE XOMEMBERZHOICTZZ L2 AL L,

B2l MEBIUHE

2.1 FRAHh, BB LOREER

FLELEKTH D,
22 WEHE

20058 H8—10 AHIZ, = RT— MEIZEL Y WSP B L UNCSP OHXIZHW T 1
mx1m = K7 — k18 RTHEME, BHES, REORELIT o7, HAEREILS50cm
x50cm 2 RZ— k10 KTITV, FAERITHEDEZ TS THENOARD, #HES
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Lo, BFLVUVCERWTERERDETHEL THEA DEOEMERZAIE L,
W EMBEREL L, £/, A T2 M3 ImBIRY 7Y 0 (B#
AR A ME) 28X TI1224BEREL, HEYREOHBBEE L EEZ RO, K 3-1
\Z WSP, [X13-21Z CSP DEE%®/R LT,
23 T—HARNT

FEBEOEEMI L OEZFREORE N ENENLUTORIZE > TITo 7,
23.1 HEEM (Importance value, IV) ({£ 1998)

IV4i = (HTi'+ Fi+ Ci'+ Wi") / 4

ZZ°T, HTY, Fi', Ci, Wi’ IZIBEBIREORER HT) , HEBHEE F) , #E (O
BLOEHER (W) OZTRThOREHE 100% L Lz E0EME i OMMETH 3,
232 TEZERYE (Maetal 1995)

EEEREHK:S=n

Shannon-Wiener FEZAEFEFS K : H' = —SPi x In(Pi)

=1
Simpson FEZAREfRE D=1 - i(Pi)2
i=1
Pielou %K : E= H'/In(S)
I, nixEHoMMER, PiidEi OMMEEMTH B,

24 HHEHE
F—2I3EHE + BERFETRL, Ry 7 2ERKL LT, Wilcoxon test |21V
BREZITH- T,

w3 & R

3.1 fEMORELIRME

F3-11Z, WSPLCSPIZEIT HHEMDRELARMEZ R L=, CSPTII44E (A RF: 7,
AV TYR 6, ILFEEA 27, VAR :4) HHEL, WSPTOD3THE (1 XF : 6,
AV TR S, IREERA 23, AR :3) XV bEhol, £/, WSPTIZ
Shannon-Wiener #§%%, Simpson %3 X O} Pielou WEEHRB DT T TCSPLH §
Bhrot,
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3.2 BEEFRE

WSP & CSPIZ 31T B BETE RetE 2 R3-21Z7R L 72, WSPOME# R L UBESIL L bz
CSPL W b HEEICEN o7 (p<0.01) , FEEHEEEIL, WSPT-16 F&/m’<T, CSP (17-
22 f/m?) X v b Rho7 (p<0.001) ,
33 i EHBREFE

WSP & CSPO# EERHFRE 2 £3-312/8 LTz, # EERHRFR X, WSPTiX177.0 g DM/
m*T, CSPTI3251.0gDM/ m* T o7z, #REIAIZ, WSPTidGramineae 2.3% (4.1g
DM/ m?) , Cyperaceae 7.8% (13.7 g DM/ m®) 3 X UP. fruticosa (& 8BHE) 71.3% (126.2
gDM/m?) ZxtL, CSPTIZENFN14.7% (37.0gDM/m?) , 4.6% (11.5 g DM/ m?)
B LUV61.0% (153.1gDM/ m*) THhH oz, REMOEVEH TH 514 XRHEH O E
HRFEIIWSPACSPL Y b AEIZEN 72 (p<0.01) ,
3.4 HAMTERR

WSP & CSPOEM ML & R3-41ZR Lz, WSPECSPIZEBWT, Wb P
Sfruticosa BMEERETH o7z, WSPTiZ K. humilis 72 ¥ BB IME < BIZ RV VB,
P. anserina O X 5 Iz @AM TREIZRNERE L L nanum D X 5 /2% 7 OVELFHEN
{EWERED P. fruticosa DIRIZELTHREIZR > TWEDIZR LT, CSPTik P
pratensis, E. nutans, K. capillifolia 72 EEZOBEREDS P. fruticosa DRIZELT S
FMTo» Y, K humilis, P. anserina, L. nanum ¥ X" Lancea tibetica 73 ¥ D ERIEfE
DOHBBEE, HEBLOELSENL bITEP 272,

mafi B 2B

RELZIBAROHEDBEIC L > TEBNRAEBNEHERTHY (5 1999, OsEM
etal. 2002) , HEBECRAFRICEEL 522 (KD 1999, EH 1999) , FXv
FEROBREBEEMIIY S - BV Y - YR COBBPLEEORR, BAELLIZLY
Bz eBELE =T T3 (NoY-MEIR 1989, JIANG 1998, Liuetal 1999a) , HBUIE
HEHTITON TS ERTHFIR SN TH DD, FEOHER & BEN XER 72 HEL
HERTHD (OseMetal. 2002, Hou and REN 2003, Hou et al. 2004, ZHOU et al. 2004a,
DONG et al. 2005, GAN et al. 2005, WEI et al. 2005) , FEMEZEHL CTHEEFE~D
BMEMVIZED L, AFREHIIAFYFNIIZ WSP & CSP & bIZFEIROEMIEA TH
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D, 20 FMIZ72Y WSP & CSPIZQ it TV 7 D z{T»T& Iz, ZhonZ &b
b, MBBHOREEDENNIIY, HELERE LTOY I ORIRER EBAMTHTOES
WOBRBEHIZLDEVPEEL WD LHRlsh T,

BB OEICET 2L, GHECHEERT2AMBEICET L LD
BT ENTE D, EMOREBERITRE L EEOEMLBEERONT V20 EIZ
RYIL->TED, BEEXDOEWVIZE > TRES LTS (MLTON 1940, NoY-MEIR
1989) ., ZDEREEROEIIZIE, BBGRE (ZHoU et al. 2004a, DONG et al. 2005)
W Z G (WHISENANT and WAGSTAFF 1991, YUAN et al. 2004) ¥ X OFZ ORI A

(BERENDSE 1985, WANG et al. 2001, SONG et al. 2006) MER L L THETH D, ¥
7z, BOBGREE & OB IEA A TR OMRIC bR BE 52, BIBE BED L, ¥
ZIZERRINIZ W K humilis 2EDOHY Y ) ZYROEEMERE NS B O P.
anserine D X 5 Z2EEME TBEIRWCEEOELEN LR 2 (YuaNetal. 2004, Liu
etal. 2005) , ZAUX, FEMIBERITINZ DA EELIC RS 2 BB R O UG D@
EB6DTHD, bbb, HEBREOPT, BEIZHL, FEOEHFEIMEND
BRI T ZBAEBNORBOEL, BBEEG T THENOELELIEHS 2V, TOH
DRIXET T 5, WSP TIX K humilis 72 ¥ OB ERER L P. anserina, L. nanum, L.
tibetica 72 F DEFEEREIENEHL 2> TEB Y, P. pratensis, E. nutans B X N K
capillifolia 72 £ ¥ 7 OMEIHE DBV RERHNEOBKEIGI3EN 57243, CSP Tix# o
FER L 2o Tz, WSP Tl P. pratensis, K. capillifolia 72 ¥ DR ERMEREFRKOEE
A & K. humilis, P. anserine 72 LR BRI EAROEBBRICELL-EEZ DN
5, HHBHEOBBITES LFEEICL > THRBINS, HEOHEEL R BRES
PEBOEETRS L, WSP TIXP. pratensis, E. nutans & K. capillifolia 72 ¥ DR B
BB TR, SERERTY 7 OMHENMEWAERARTH S P. anserina, L.
nanum ¥ X ONL. tibetica & B 5T TdH 5 AKAWY P. fruticosa DFEEFH HIK» -T2, 77,
#ETY K humilis, P. anserina 72 L RERERENE <, P. pratensis, E. nutans, K.
| capillifolia & Carex scabrirostris 72 EDMEDP -T2 Z &b, MONFEREEZZITTNWAHZ
ERBONE RoT, ZHiL, FEHOBBRIRARGROEREEEIAFR L TH->TY,
ZOROBBER, T7hobb, Y7 ORE 2 FHHEBBIZLDIHEREDEWNIZL-T
R DHE~BIT LI LRI STz, AEVR SN -BRE & R Rt M o4 D&
WIZHE, #RIE LBV ERESEEBLELEIONT,
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AT B HBE TR 12 1T B DRSO I B L RITTH, HBCRE DEW
IZL->TZDEEBOREIZR S (NoY-MER 1989) , @EYIZRMKTIX, B/ A
Z= 2 M L (NOoY-MEIR 1989, YUAN et al. 2004) , % < O FEN 17T & (TILMAN
1997) , HEMIDORELIRMEZ ®HD 503, @BHRER EREYZREHRA IR OMEgEER L
Y OREZHRAE % KT X (HoBBS AND HUENNEKE 1992, ZHOU et al. 2004b) , BY¥%i%
REEZ, BEEMEZIEISEIRLIBRANLRFREL 2> TS (ZHoU et al. 2003,
ZHOU et al. 2004b, GAN et al. 2005) , WSP DFE#EFEIZ CSP L Y b B RIZIEL (p<0.01),
HHOFMEDOHML I EZRLTWVWELEZLND, BMOZEMEDORED—DOTH 2K
HETYH, WSP TiX 7-16 f/m*> T, CSP ® 17-22 fE/m* LV b HEIZE - -

(p<0.001) , Z#Li, WMVWHHARE CHRELSER LEYORBESRENMET Lz L
Zzbhbd, BEERE SFREREBIUHSEREEIT WSP (S=37, H=272,
D=0.88 33 L TNE=0.75) 7% CSP (S=44, H'=3.08, D=0.92 3 L 'E=0.81) X v H,{&nH>
o7, TN OREHICEBEIZ O D RWIEE THRER TN =), Y70
BREERIZLY (Songetal 2006) , A X2 CEMNH THEOREWVEIHEIZER
SNTHELEBEENL BIZETL, BFEMEZITOEMBIBO LLLEL NS,
ZLTC, HEREELBEI RO B, BkER L ORANE) 2BLEH,
EMONERBE CHIEBLORBEMIZBEEL 52, 2 bicx LTt
WEEMM EERIEWVIZERD S B LB OND, TO/KR, BREEOES B4A
1B L OBEMEDE N K. humilis 72 £ O3B BB OWEMRC P. anserina 73 ¥ OHVE
HEM OB LENIE 2V, MYOBEHRENMET L ELXONS, —F, CSP T
IX, & @ AR 2ok (10 AHH) £ TORIXY 2 OBENfThhieh o=z
CHEMOFHEERMBFTREL 2V, BRATHEIC L 2N FREL 2o 2 RBICHEEITS
T DIZEFEZAT DM~ DB DEEIIH, MAEEB~DOEEN/NEhroT &
ZExbhbd, £, RON-HEETOBRBICEID VY7 IZRWESFZHEZ I 5H,
REFEERBART I oN Y7 OBIRERNTFEL 20, MEELE D THY I HIEE
TRIEMIZENRS ENT, FEDHEMEOBLEBIIZ bh, F-RBIZBALES
DEINEZ b, BLHEORWEDAEFZFREIZL, CSP OREFRMNE kol
EEZ LN,

M Z FEAICHIAT A0 0F BB, Thazafkicd 2BERLBEOEE %
Wm<T 5L, ELTHYMOBLHRME L R#ET HZ L THS (McNAUGHTON 1992) ,
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L LR G, WSPTIX, Y72 X 2HERERIZ L > T Gramineae, Cyperaceae 72
COBRLBEBATFAT L2004 2EEHMS R, FICRFIZIZL, HHERF
BRDRWT=OBEBENRES, HMIIFREOILORBEOBRES ZHEL, BFOD
BREIZKEREEBERIZTLTVWS LRI N D, KREEZIRY AN 7B /X Eim
HK(HMWMMKMMW%M;MMmmWMGN%)Kib,%%@mﬁﬁ@@ﬁ
BEiEA % H2REHREL, REOHYOMHIRZMICIT DI RE DB 28T,
EWICRTEE D DER L T o2 BAOHR ZRIEY 5 Z & 2%, AEAOFHERIFIM &
P OB FHEORBIZ 7205 L EZ BB,

UEDZ &db, FXy MRRILEICE T 2 &BHE SEHTIL, ¥ OB
DEFEVHNEHEAE IRV ELY 5 2, BFERBUM TIIEMBEE OB ML L, HHE
MOBEBHRENMET L, PO ERRFESFICREROERETERY L TURRENE
ATVD, ZHIZx L, BFERBUM TIHEMOBESFRMEITHE R THD Z L2
bhrtizol,

moMh W OHE

FRy FERIEBOEBEE S EMICEWT, Y7 OBRE 2 FREKKICEIT 55
HHOMEHRNE, MANERERS LOCEDBETFRELZHAOLNCTIZLE2AME LK,
Bt (WSP) Tix 378 (A 3B :6, v ¥ YV IYR S5, LEREAKR: 23,
AR :3) , BEKYM (CSP) TIT448E (AR :7, A¥YYVI¥HE 6, REREAE:
27, ¥EAR : 4) BB L7z, WSPIXCSP LB L, HEWfER, BEEREK HEIRE
¥ £ O Pielou W EEHREAME <, ffk R L OHE BB AEIZED - 72 (P<0.01),
HEBEMESIE, WSP (7-16 fE/m?) 23, CSP (1722 f/m®) XV b HBIZV b ol

(P<0.001) , F7z, FEMOBNHETHS A FEHEYH O EEHBFREIL, CSP X
D HIED - (P<0.01) ., WSP TiX K. humilis, L. nanum, P. anserina 73 ¥ DER M
&<, HBBIREOR VED S EBEORICELET IR >TWHDIZKL, CSP T
iX P. pratensis, E. nutans, K. capillifolia 72 EEBDOEWEM R EBEROKRIZELT S
BIZ2>TW, ZTNHDZ D, Y7 ORMICHE 3 BRERHOEWD WSP O
HHEA IRV R 52, BEREMNMETL, REMOA XBREEO# LIRS FE
BRADL, BELImELLLLEER N,
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Fig. 3-1. Warm-season paddock in August, 2005.
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Fig. 3-2. Cold-season paddock in August, 2005.
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Table 3-1. Species diversity of plants in rotationally grazed warm- and cold-season

paddocks in Potentilla fruticosa alpine rangeland.

Paddock! Richness Index Shannon-Wiener Simpson Piclow
addoc iversi
(No. of sp. by plant category) Diversity Index Diversity Evenness
Index Index
WSP 37 2.72 0.88 0.75
(Gramineae : Cyperaceae : forbs :
shrubs=6:5:23:3)
CSP 44 3.08 0.92 0.81

(Gramineae : Cyperaceae : forbs :

shrubs=7:6:27:4)

'"WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20

years.
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Table 3-2. Vegetation characteristics in rotationally grazed

paddocks in Potentilla fruticosa alpine rangeland.

warm- and cold-season

. ) ) . Number of species
Paddock Vegetation coverage (%) Height of community (cm) ) 5
(species/m”)
WSP 61.6+12.4%* 11.9+6.9%** 12.0£2.7%**
CSP 91.2+6.7 22.6+4.3 19.4+2.0

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20

years.

** p<0.01 and *** p<0.001.
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Table 3-3. Aboveground biomass (gDM/m?) in rotationally grazed warm- and cold-season

paddocks in Potentilla fruticosa alpine rangeland.

Paddock’ Gramineae Cyperaceae Potentilla fruticosa Others
WSP 4.1+1.4** 13.7+13.4 126.2+74 .4 33.0+£36.0
CSP 37.0+20.3 11.5+8.0 153.1+85.6 49.4+12.1

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20

years.
** n<0.01.
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Table 3-4. Floral characteristics of major species in rotationally grazed warm- and

cold-season paddocks in Potentilla fruticosa alpine rangeland.

Botanical characteristics and paddock by grazing season’

Species Frequency (%) Plant height (cm) Coverage (%) Importance
Index
WSP  CSP WSP CSP WSP CSP WSP CSpP
Potentilla fruticosa 16.73  9.31 1594 3057 846 10.63 2752 20.13
Kobresia humilis 2470  2.61 237 2.79 15.18 396 13.29 0.78
Poa pratensis 994 1822 7.48 17.62 8.76 . 2738 676 14.14
Leontopodium nanum 6.10 294 0.60 11.40 631 341 6.68 2.81
Potentilla anserina 659 253 0.63 2.08 7.11 1.66 4.70 1.51
Ptilagrostis dichotoma 030 098 55.16  44.86 0.10 3.4l 3.72 2.26
Elymus nutans 256 1127 9.49 18.38 333 730 3.63 737
Hippophae thibetana 1.08 0.16 6.44 10.75 083 0.10 3.59 0.52
Spiraea alpina 098 212 12,71 22.10 0.10 0.61 342 342
Koeleria cristata 039 3.19 1085 2033 0.10 3.96 281 2.85
Carex scabrirostris 699  7.68 222 7.91 143 645 2.68 4.29
Helictotrichon tibeticum 020 3.02 18.33 16.48 051 075 2.12 2.20
Lancea tibetica 4.63 1.23 0.29 1.89 197 0.02 1.82 0.44
Polygonum viviparum 2.85 0.08 0.26 24.00 1.54 0.10 1.31 3.67
Potentilla nivea 285 016 0.86 0.35 095 0.12 1.17 0.10
Thalictrum alpinum 256 033 1.27 2.13 099 0.10 1.15 0.18
Kobresia capillifolia 3.15 6.86 2.12 16.83 0.50 847 1.07 5.78

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20

year.
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BA4E FRy MRS BEG (Potentilla fruticosa) HEEFEMIZBIT S
R 3 i il & BB CDY 7 (Bos grunniens) M
KHREHMPLOERIZLIHEEOES

w1 B &

BRI L AHELIMBEEOEBHERD—>THY (NOoY-MER ef al. 1989,
WaNG 2001) , HEABEHEDAGERIZEEEYE5225 (BAHS 1999, £5 1999)
FHE DRBITFEHBEE OB L MO R OB I B L RITTH, B
BRMEDEIZL > THEOREIIR 2D (Noy-MER et al. 1989) , @EIR B TIX, B
HDOBAF BN M L (NoY-MEIR et al. 1989) , % < DM ELF T & (TiLMAN 1997) ,
FHNEY ORBEEREOHEMIZ AR TH 203, @A ERE2EH L FIRRE#RD
FEE SR L MR D 24k % i) X1 (HoBBS AND PATTERSON 1992) , B¥ 4G E A X,
RHLOBITERZFIEEZ L, Bl 2 mE I ¥ 2B biRAN2RE & 725 (GRIME et al.
1973, MILCHUNAS et al. 1988, WANG et al. 2002) ,

REREEBMOREITE L ERIOMIL, R, HBEOKBONME, RAEMHOELE
72 EORFZHEENC X Y E(L$ 5 (BAILEY et al. 1996, SENFT et al. 1987) , HBUIF
y FMRREOBBEEMTITOR TS ERTHFAFX THED, REOHER & BEMN
SRR RBELER Ch S (WANG er al. 1991, OSEM et al. 2002, Hou et al. 2003, Hou et
al. 2004, DONG et al. 2005, GANet al. 2005, WEI et al. 2005) , JL K72 E#CIX, H#iF,
K, HER, BN, BBbER (B, 7' — ) 2EOBERIZL > TELIHBE &R,
BEFE, BEME) DRI, HEAEOKRENERICEELZRITLEEZOLND,

M OBRFRD D \VITEERCE LR IR 2 RO A BT
HY, BICEERCESREIHEOEN SRR, BFECREHIIABROEN
REELHEELIZH T 2EENEZRTEREL 2P LBREINL TS (55 1999) , &
72, ¥ 7 OB BT 2 EREITEIOFHI L OHIKIZ X 53E\ > (HASEGAWA et al. 2006) ,
FBZESD & UG EE S B AR 1C RT3 %2 (MILCHUNAS ef al. 1988, ANDERSEN and
CALOV 1996, HUMPHREY and PATTERSON 2000, HART et al. 2001, Lietal. 2002, DONG et
al. 2005, GANetal. 2005, Lietal 2006) \ZB84 2 8EIX s T35, LiL, ¥7
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DI - 58 2 TR RBUZ BT D HRAEDERMER P EHNEAIZ 5 2 2B OV T
T L A EFFRD R IR TR,

AETIE, B - B2 FICHREKBEITo - &BHESEHICBSNT, Y7 OKME
Biih 6 DOREEE (WANG 1997) 12 X 2 BFREH OB, MAMER JUHEYEFRE
DEENZOWTHLNNZITAHZ EZERNE L,

B2fli MEBLIVOFH®

2.1 FEM, BB XUORSER

BLELEKRTH D,

22 WMEHE
22.1 FEHS

2006 457 A 31 A5 8 A 5 HIZ, WSP & CSP MHXKIZB W THRMBE Ny
~DOF— &R0 m (LLFBP) &L, BP o DEREZLY, 50 m LANZ iriE
(BAF CP) , 250 m Hi/2 % i BERfEHL (LU NP) , 500 m Hi= % PiEEREHL (BIF MP)
750 m #iR 2 ERRREM (LT FP) & L7z (K4-1, K42, M43) .

222 HWABIUVHREFER

20068 A1 H—5 B ® 5 AIZ, WSP & CSP NOFHRIZIBWT, £Eh 50
x50em* I RS — b2 50mMBIBT44, 3164 / Ry, ¥E 32 A TH4A L
EHBEFEOFBEEZIT, 2 KT — MNOHEEE, BERBLOEHRABORHE, M
YR ERE Lz, HPETXTHE»OXNRY, ORI L ICEEZRIE L%, B
FLyPERAVWTERIZRDECTHEL TEMERLHAEL, Brx0BOELYMER L H
EEBEFERE Lz, 2B, 2 K5 — MNP fruticosa (&FBME) BEEZ BT, BIEHA
W P. fruticosa BEE L ER -T2/ E, BERAMIZT O LTTEHEELTREL,

223 P. fruticosa DEEER X OHIW &

P. fruticosa DEEIZITA A L FZ—E 7L a VEIZE>TEBEX TS0 mBIR%E 6
EEED, ZOENEHOSFH % 300 TEH-EL L, EHEIIF0SmBLINIm T
HBE LZREREL, FHEERH LA, 223, WSP & CSP WX d CP Tk P.
Sruticosa (IR LIz o7,
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23 T F RN

BHX OGN R, EHER, HBRERERD, P fruticosa B X OEBXLHE
MR DHRRRE, FHEEEZ RO, Zh bOEED - WO BEE I L UES
BRAEZ LT ORIV L7z,
231 BLHE

W i OB SER2EOEZEM (Importance value, LA TFIV) TELT,

IVsi = (HTi’+Ci')/2

ZZ T, HTI', Ci'idB%EREDOHEYE HT) OB IUHE (C) naitex
NEN100% & Liz & & DHEMTE | OHEXETH D,
232 TBHRME

BIELFAKTH D,
233 HEHLE
T IXFHE + FERETRL, N Ry 7 EFR3RAEMAERELZER L LT,
Wilcoxon test (Z KX D AEEENTREINEBAIZ, UBRXRBOZEDKRE% Tukey-Kramer
test IZ & V1T 7z,

w3 & R

3.1 B

WSP & CSPIZIWNT, P. fruticosal¥ ¥ DR % L& THE L, EAMEMIC
DWTIHESHE, HER, BREEBLOH EHAFRORELZITo,
3.1.1 P. fruticosa BE B AEE DKtk

P. fruticosa DEZPE (X 4-4) 1%, WSP TIZ FP 2% 20.9% THR b & <, IR\ T MP (16.6%)
& NP(15.7%) DIETH > 72, CSP TIENP D 16.6% M b@< 72V, IRV TFP(13.3%),
MP (11.7%) DIETH 7=,

P. fruticosa OfEW)E (I 4-5) 1%, WSP TIZFP (33.0cm) & MP (31.2cm) 7% NP
(24.1cm) (ZHATEMP o7 (p<0.05) , CSP TiXFP (38.1cm) 2% MP (29.8cm) &
NP (31.2ecm) XY b E»n-o7 (p<0.05) ,
3.1.2 BAHEWMOWEEER, HEkm, BEEE

HAMEY OWEE (K 4-6) 1X, WSP TiX FP>MP>NP>CP DIET, KERE S
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Ry 76 DOBBEN/NE S RBIZHONTEA L7z (p<0.05) , CSP TiXFP (98.8%)
23NP (90.0%) LV HAEIZEL (p<0.05) , MP ¢ CPITIZABEENR D LT,
KRB Ry 7 026 ORI 5 HEEOEBMEM TR Tiiie s o7z,

BEAMY OEHREES (K 4-7) 1%, WSP TIXFP>MP>CP>NP DJEL 721, FP
234.1cm TNP @ 24cm XY b HFEIZE -7 (p<0.05) ., CSP TiZ MP>FP>NP>
CPDIETH -7, 4 HRHEIZIZZEIZ D o7z (p>0.05) ,

RERE /XNy 750 OEMENEAEY ORBEEICRIZFTHEEZR 41 IIRLTE,
WSP & CSP ORIz T, CP TiZ NP, MP B L U'FP X Y ${K52- 7= (p<0.05),
3.13 EREMOH EHBFE

BLAKEY) D Hb SR & (19 4-8) 1%, WSP TiX FP (169 gDM/m?) & MP (170 gDM/m?)
A NP (101 gDM/m?*) & CP (100 gDM/m?) XV b EEIZE I -7 (p<0.05) , CSP
TiX, FP>MP>NP>CP DJETH Y, FP (402 gDM/m?) 5 CP (259 gDM/m?) X ¥
LAERICEDI T (p<0.05) ,

3.1.4 EERERMEYOMAEZREL

KHEBE Ry 7506 OHEEE) WSP & CSP 2RI 5 FEREAEY O EIZRIET
HBERA2ITR LT, $REIL, WSP TIIRBIBE /NNy 7220 OEREN/NSL 25
\Z L7225> T E. nutans, P. pratensis, K. capillifolia, C. atrofusca, T. mongolicum 72 &
23¥> L, P. anserina, Plantago asiatica 72 ¥ 388N U7=, K. humilis O#5EE X ERBED
BANZ LB, NPETIX ER LA, CPTirbo & b o7, CSP THEEZER L
[RI¥kIZ E. nutans, P. pratensis, K. capillifolia 72 ¥ ¥ 7 \Z5F £ 5 EREOHEEE 13X FRREDS
INEL 2 BIT L7z >THA L72ds, CP TIiX P. anserina DHEEN 63%% D, FEL
<@ 2ot

KRB N Fy 702 bOHEEEN WSP L CSPIZBIT 2 X EARBAROESICRIFT
HEBER 43R L, EEILX, WSP TIXEEBEN K E < 72512 L7223 > TE. nutans,
K. capillifolia, K. humilis, C. atrofusca, T. mongolicum 72 ¥ 7 OREHENR B WBFELT
m< 22270, P. anserina & P. asiatica TiZ FP ZR\W T T L7z, CSP TIXE&E L iR
BEORIIZ—EDBEMB A NN T,

3.2 HEMREMRK

KHBE XNy 705 OEBENWSP L CSPIZBIT M ORI RIETHES

FA-4UR LTz, WSPIZEBWTiE, CSPLRY b1 FEHEMEEI D72 <, FPTIX BER
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DBEWERTH D E. nutans, K. capillifolia 55 P. fruticosalZ R O TEEENEL, K
humilis, P. viviparum, C. atrofusca, T. mongolicum D%\ =, F7=, FRBEN/NEL 72
BT LTt » THARmHED BN K. humilis A DEBOBOEREOESEMETL,
WA TRIEICHS, B2ETH L NI > AR, ¥ 7 OMFHEOERNERETH D P,
anserina & Plantago asiatica D SENEM 7=, MPTiX K humilis & P. anserina
DELEEDOBWER T, E nutans, K. capillifolia, P. viviparum, C. atrofusca, L. nanum
NENIZE S BRETH o=, NPTII P. anserina LK. humilis DELSEDOEWERE T,
E. nutans, P. viviparum, P. pratensis, Astragalus adsurgens BZ Il EETH 7=,
7=, Aster flaccidus, P. asiatica 72 XY 7 NEEBE LRZWAEERAOER LELENS
Mnof=, CPTIX P. anserina B HLELENE L, P. asiatica, Carum buriaticum H»%
NICRSERET, Y7 ORBEMMENVEZEZONIERITIZLA LA N 2T,
CSPIiZH\\\Tid, FP, MP, NPO3M# A TIXERHERICKE 223, Wi bA
X FHEMY LK. capillifolia, P. viviparum, T. mongolicum, A. adsurgens 77 ¥ DEREHED
BWEEZONDBERREMTH -0, CPTREMNRAIIED L, P. anserina
BLELSEOEWER L2V, E nutans & P. pratensis, C. atrofusca, P. viviparum,
K. humilis 72 ERRVTELSEOBVWEBETH o7,
33 ftEMEEOSERE

BRBEB ARy 7 0 b OBV HEMOBERMEIC KT TREER 45 TRLT,
WSP ([ZRWTiE, HEEZIINP 0 29 KR LEL, CP O 13 EEKR DRI 7,
Simpson 5% & Pielou #J% #5013 MP TR K{E% 7/~ L7243, Shannon—Wiener $5%i%
NP @ 2.43 D3 RfETd - 7=, Simpson 5% & Shannon—Wiener $5%(35 & 1! Pielou )%
ER#EITWI b CP At BB R & ek LKA - 72 (p<0.05) , CSP BT,
MREBIIFP D36 N HE L, CPD 16 I K H A 720> - 7=, Simpson $54( & Shannon
~Wiener §%t35 & Ut Pielou B EHEEIIWVTI G FP 2> 5 NP £ TIIEERER /<725
W L72AVWEM L7225, CP TiIEBIEVEZ /R L7z (p<0.05) ,

Bafh B 2

JERLEMTIE, #E, K, BEE, B, BEdEsR (B, 7—b) 2 EOZERIZ
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Lo THELBZBBE (RAE, BE, HE) OZMMNERIZELY, MAIZLERNER
BROLND, BEHBEERRIL, KEOBBEHFERLERERIZE > THEEELREL TE
W4 5 DN —IXHI T 5 (ANDERSEN and CALOV 1996, HUMPHREY and PATTERSON 2000,
HART et al. 2001, Liet al. 2002, DONG et al. 2005, GAN et al. 2006) , HFED LVVVEX
2R LIZBFE TR, B A O 3 5\ M E OB LA D> & O BEEE TR UK
EZHETDHE (B5 1999, YANG et al. 1999, WANG et al. 2001, WANG et al. 2002,
WANG et al. 2005, WEI et al. 2005) <, HHAEDOEBBIZ X > THBENIZHBBREDHE %
17725 Fik (ZHou etal. 1987, B 5 1999, WEI et al. 2005, ZHOU et al. 2006) MM X
T3, BBEEICL BB LBE, it L 0ERHIZ K2 EMTORES DL
REDE(LIE, FHIARERIZIT SHEMBEEOWHKR, FREMARE L OAEFICEER
B % 28> (GRIME et al. 1973, NoY-MEIR 1989, LIUetal 2005, & 2006) = & 238
HEINTWD, HRBOREIIHBEL IO AR, BE&EME, AEMERS LU HEEbE
HRICSESERRELRITL, BELBBUIEMOES Rt L OVEEME TR
M EXE20, BEEKIEEN L 2ETIE, EtoORBEL 5| & & 29 (GRIME et al. 1973,
MILCHUNAS ef al. 1988, WANG ef al. 2002) , FXv MRROFEKBHMTY, KK
BEDOHEMIZtE-> T, # EMRFREIIA XIEHEMB L O vV U I RHEMBMET LIA
ERANE L <ML (WANG and ZHOU 1991, HaNetal. 1993, WANG et al. 1995, Liu
etal. 1999a, ZHOU et al. 2004b) , EFEMERISHMIL TS (ZHANG etal. 1990, Livetal
1999a, ZHANG et al. 2001, WANG et al. 2002) , BIZ, HRWVEBOREIZ K 588803 H
REMEZ MBI EIREFNZEERTH S LHESN TS (WaNG and ZHOU 1991,
ZHoU et al. 1995, MA et al. 1998, L1U et al. 1999a, ZHANG et al. 2001, J& 2001) ,P. fruticosa
BEEMHTITo 2 Y POBBBEIZET 2R T, oKz, Kok
EREEBDIZLEN-T, P. fruticosa DEL Y VIHBIZEEINS X 51242V,
FESEAE 23180 L, i & RBE I SEITIER T L7 L B STV % (WANG et al. 2002),
AHFFRIZBNTSH, WSP TIIBEBENS /NS R BIZ L7735 T P. fruticosa DREY)E &
PRI & HITIET L7223, CSP TR—EDBMMBR oo, ZDZ LiX, WSP
Tix, BREBKOBEDBBRBRIRIZV R WEEEIZ, Y 27I2X Y P. fruticosa DEENER
BINEN, REBEAAFy 7 b OBEBIZ LV ERENRL-REBLEXILND,
CSPIZHRWTIE, ABEHIBRFENE L P. fruticosa PEFRBINT, ZOHROKIRDIE
TIZEVEIME LERTE R RD7D, P fruticosa ~DY 7 DIRERIZ L DB
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INED o Tt BXBND, Fiz, WSP Tif, BEARMEMTHEBES/ NS 2BIZLE
Do TH EBRFRENEA L, TRMEEOHEPEEIZ FP>MP>NP>CP OIET, B%
X FP>MP>CP>NP DIEIZEL ieofe, BHEOHMBOBLEELE/LL, P
anserina, P. asiatica 72 £ DY 7 OMEIFENMENEOBEENTOBLEENELS Y, ¥
I E N B E. nutans, P. pratensis, K. capillifolia 72 ¥ DESEIIET Lz, K. humilis
DEEIINP £ TIT EF L7223, CP TidE bIEN» -7z, ZHHD WSP & CSP X
A3 & ORI —KIX A TORZEHEEY T, BRREIC & - TA U722 BUE DR ZEH RS &
NEIERZINEbDLEEZOND, AREBRBEKTIE, S0 HETIIHRKL, #
HAEE LRESCEREZB 2D, BRI Y 7 2EBEFEON Ny JIZERETS, ¥
7 DEBATENZ DWW TR, FRilt & 5 HIREATORMEF IR BITBO Y -7 3H5 2
ERBBEINTVWD (BANG 2005) ., #iC, P27 I3KMICEBITEIZITZT, FAi
FIZIXERTH L DICERBEITENET L, BEIRFEI &G THRAERHMAIEL, B
EENELS TRENAS MRZ W2 EHBEINTVS (Kb 2006) , 7=, KHIR
ARy 7N OFAMAIERE L TR Y, SOKERICERRF CRETHTLERY
BOIRYT, ZhboDOITENIEREN /NS RDIZEZL DD, R—Fy7RIZE
WTHHRBEDOKE RARBER SN LEZXDbND, BXOEIRKIL, CSP TILKH
WH /Ry 7@ 263m, IRl 223m TIZFHAE TH 7223, WSP TIIRHBEE K
> 7133 164m, ALMIAS 591m DR L 2> TRY, ZOIRH WSP TA L7 BBE
DARD—RHEEZEZ b,

BB ERE OFRITHI MR CEERICRE L, B2 5HBORE TIIRE DEIR
23F72Y (BERENDSE et al. 1985, WANG 2001, SONG et al. 2006) , WM %) HE
DFEIT K > TEMBEREE L EYWER BT 5, A YD Y 7RO K humilis i3,
BEEHM TOBRBFEEDRRE LEBEICRVRERRETH 5, HETREILE ORBEMIZ
RESEEL, WHNLRARKIGFEEZRSDLRESIN TS (ZHU et al. 1994) , A
FBDE. nutans £ NT B D P. anserina IIEBBEM TOIEL R 2EELRFET, UK
BEBICRRARCERL, BEDPOBELEOCHEBOLEMOBBE M EZ/RT Z L1AHRE
XT3 (852001, Livetal 2005) . kbbb, @ELRBBULE nutans DRE
REIZARITH LD, @BEBIIERTRICL 2 GHEMEIMH T 572 OBSEMET
35, £, BREEHET COFEOHERITHEYTRMBFHFZIEB L, P. anserina DE
HEEZEOREBRE E AHEMET EICREL, BIZBLED LA 5729, P. anserina
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IRERMOBITES 2T EEEFERETHD L BESN TS (L et al. 2005) ,
ABFFETIE, WSP IZBWT, KHEBE ANy 7006 OBBEINNS<RBITLIR -
T, BRIREFE T B E. nutans, P. pratensis, K. capillifolia 72 ¥ OESEIIE L,
FEEDENK. humilis 12 E 0¥ U Z YR OFRERERE L T B D P. anserina D X
5 I A TESE ISRV EEOE SESE L 2 Y, BBUENEV CP Tid P. anserina
DELEBLSEOSWETHo/-, WSP TiX, BEBENKESRBIZLEN-T, FE
2FEM D E. nutans, P. pratensis, K. capillifolia, C. atrofusca, T. mongolicum 73 ¥ O#%
BENEEM L, P.anserina, P. asiatica 72 £ TR Lz, 2D Z LiX, BBz X v rgLF
PHEOEWER O RS HG S 3, BBEFEDIR P. anserina 13 X ) % < DR RZEM & %
BEBEBLLTRY, RREFEFVPES R0 B OND, FICKMHEREHIZHE
T5 CP DRE, Y7 ORERFR LT TERLRBEORESIH Sh, EEOR
EZ%ZT, £z, ZEOPRMDOOELS ZRIFIATE 5728, P.anserina MES L
LRl h s, BIZRHEICO > THREDOKBIEN 1025 &, HEHUIAERARE
&R B D22y “BAT” #iH (ZHou et al. 2003) (ZEM L, BET I8N
JARY. 2R

BWEDEEL R 2B EROEME TR TH DL, WSP TIIEMBE SNy
IO DORRBEN/NE 72 B2 LTS > T, P. pratensis, E. nutans, K. capillifolia 72 ¥
DRBERERZT T2 <, K humilis 72 EWERERIGERE L P. anserina, L. nanum, L. tibetica
12EY 7 OEFHEMENAERAL L OB L TH 2 KK P. fruticosa DREWIE
bk o, F, KEBEBARNY 7 D00EMR/NELRZZLER>TK
humilis R° P. anserina 7% S EREREOHEIIEL 722V, P. pratensis, E. nutans, K.
capillifolia 72 ¥ DEROEITIEL 720, EMOAEM L KEGH L L TOFRMEDE
Tli, ZhoDZ ehb, REIBREHI» ORBM~OM N EZ R R L L-FREC L5
TBUE DBV P. fruticosa DB LT 25 B RBURERIZRVEEE 5 2, CP B L U'NP
TREEOBITEBNVEZS THWDLZLBHLNE R T,

BB X5 HEELIIEREMOBE L ZEHICEEB L RITL, BEREOE(LITEM
DIBITEBIRNZ KT 5 (WHITTAKER 1969, (LA D 1998, &5 1999, J& 2001,
WANG et al. 2005, WEI et al. 2005) , AL L7 BE¥E TITABROLEMES ML,
BEOBMITIE Y Z OFHREL2EROMG L 2y, EHOARMMEISES Z
ERHHILTUVS (ZHANG 1990, YUAN et al. 2004, LiuU et al. 2005) 73, AHFIE T,
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WSP 2B\ TiX, HREEIINP @ 29 ) i H %<, Simpson $5¥ & Pielou ¥)% B 5
I MP THRAfEZR L7, Shannon—Wiener 353X NP ® 2.43 BN KIETH 7~
REEKED, BRSNS RBIZLEN>TERL, NP TIREKEZRLEZ, L
L, NP TiXP. anserina & K. humilis 338 &5 E OB\ EE 2T T, E. nutans, P. viviparum,
P. pratensis 72 ENFNIZRSETH 50 B EHENMKL, A flaccidus, A. adsurgens 72 £
YIRERLARVWAERROEBRLELENMP L FP LD &< 2o/, £/, NP
TREAEHOBER, MR, EAEHOM EEREFRT, Wb CP LY IiXE
Dol MP L FP X DIMEN-o7, AEDZ LD, HEOESFELTH N LT
VT LHEREMEZERLENEEXOND, ERALFEM LI, FEOEITENE
FERMOBVCEREOEENEVEMEET LEIOLNDN, BERERBUINELE
RTDEOE LIRS RET 2HEETH S, MEHRENEL TH, HHERRAIC
FEOEIHEOBVEND 2T, ZORMITARHEEILS 22, FEEENIM
RV, £72, REOBFEOBRWENRE THRAEIZL > THEEMES 2D LK
BEH# L L COFBMEIIRI T2, T0d, SHEFHLERBICANZEERED
REELEE L > THEEREFMTRETHI LB BN,

Bo5M W KE

BZFE 4 Ahm—10 Adf)) L&FE (10 APA—4 AFH) O 2F Y7 Ok
BETo7Fy FERILBOSEBHRE SFEMIZBWT, RERE Ny s (&
ABP=0m) 2>5 DOFREE (FHEMA : CP=50m LA, TEEBEH/S : NP=250m, o EREEH
/A : MP=500m, iRPFEEHA : FP=750m) NBFEHMOMEA, MMBRFEL L OESHRME
CRIETHEBIZOWTHRE Lo, BEREM (WSP) Tid, BEEEARE 2Dl
DI, P. fruticosa DFEEE L FEMEN & bIZWEML, TRMAEOHE LHERN L bIC
m< f2o7z (p<0.05) , WSPIZB\T FP TIX E. nutans, K. capillifolia 73 K E& D&
WEEREERFE Cho7en, HEMI/NILA2ZIZLER, WE TBEICH],
RELFEDE\WELFE T3 D P. anserina & P. asiatica DELSENE L 72 - 7-, K. humilis
DOHEITIFP 5 NP £ TIIHEM LR, CP Tidkk biE»-o 7z, BEMEM (CSP)
Ti, FP, MP } L UVNP & S8 13 P. fruticosa DEFE L HEWE, TIBHEA DR
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CERBLIVEBOMBE T —EOHEAARDLNT, WIhbA REBHEY L K
capillifolia, P. viviparum, T. mongolicum, A. adsurgens 72 £ Coh > 723, CP TIIHEME
HMNAIZEAD L, P anserina PERLELE NEN-T-, TEBHELAOEAEYDORFE
X WSP TIZ FP (169 gDM/m?) & MP (170 gDM/m?) % NP (101 gDM/m?) & CP (100
gDM/m?) L b %< (p<0.05) , CSP TiXFP (402 gDM/m?) 23% - & $%<, CP (259
gDM/m?) BEF b2 olz (p<0.05) , WSP & CSP OWTHIZEB W T, TEEE
B, Simpson $§%%, Shannon—Wiener f§%%35 X O\ Pielou ¥)%E5%UX NP TH K, CP
ThR/hE o7 (p<0.05) . Y7 DEEZE - BF 2 FigirBuiz T, RHEEE N
Ko 27025 OBEBEZ & o TE L2 BIEDEWNC K - THARERE, MYREFRBIV
BRI ER L, BEHRBUN L Y bEFHRBM TRICEDRZBIIREWV I EHHL
Neigole,
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Fig. 4-1. Layout of experimental paddocks showing points for vegetation sampling.

WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for
over 20 years.

BP: base point (=0m), CP: close point (<50m), NP: near point (=250m), MP: middle point
(=500m) and FP: far point (=750m) from the gateway to the night paddock.
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Fig. 4-2.  Warm-season paddock (left) and cold-season paddock (right).
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Fig. 4-3. View of warm-season paddock from night paddock.
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Fig.4-4. Coverage of Potentilla fruticosa in locations differing in distance from the night
paddock (NP, 250m; MP, 500m; FP, 750m) in rotationally grazed warm- and cold-season

paddocks in P. fruticosa alpine rangeland.

WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for

over 20 years.
.¢ 5<0.05.
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Fig.4-5. Height of Potentilla fruticosa in locations differing in distance from the night
paddock (NP, 250m; MP, 500m; FP, 750m) in rotationally grazed warm- and cold-season
paddocks in P. fruticosa alpine rangeland.

WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for
over 20 years.

b€ 1<0.05.

57



]
ab B WSP
[ 1CSP

Total cover (%)

NP MP FP
Measuring point

Fig.4-6. Plant cover in locations differing in distance from the night paddock (CP, <50m;
NP, 250m; MP, 500m; FP, 750m) in rotationally grazed warm- and cold-season paddocks in
P. fruticosa alpine rangeland.

WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for
over 20 years.

»b.¢.45,<0.05.
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Fig.4-7. Community height in locations differing in distance from the night paddock (CP,
<50m; NP, 250m; MP, 500m; FP, 750m) in rotationally grazed warm- and cold-season
paddocks in P. fruticosa alpine rangeland.

WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for
over 20 years.

b€ 1<0.05.
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Fig.4-8. Above-ground biomass in locations differing in distance from the night paddock

(CP, <50m; NP, 250m; MP, 500m; FP, 750m) in rotationally grazed warm- and cold-season

paddocks in P. fruticosa alpine rangeland.

WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for

over 20 years.
5 4p<0.05.
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Table 4-1. Number of species (/0.25m?, mean+SD) in locations differing in distance from

the night paddock in rotationally grazed warm- and cold-season paddocks in Potentilla

Sruticosa alpine rangeland.

Measuring point®

Paddock'
CpP NP MP FP
WSP 7.0+1.0° 16.0+3.6° 14.2+22° 14.0+0.8°
CSpP 9.3+1.2° 19.0+3.5° 18.7+3.2° 17.5+2.8*

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20

years.
% Close (CP, <50m), near (NP, 250m), middle (MP, 500 m) and far (FP, 750m) points from the gateway to

the night paddock as base point (Om).
*%5<0.05 by student-t test.
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Table 4-2. Coverage (%) of herbaceous plants in locations differing in distance from the

night paddock in rotationally grazed warm- and cold-season paddocks in Potentilla fruticosa

alpine rangeland.

Paddock' and measuring point*

Species WSP CSP
Cp NP MP FP CP NP MP FP
Elymus nutans 23 7.4 82 17.2 18.0 174 212 235
Poa pratensis 0 1.0 1.2 25 2.0 6.2 21.2 13.7
Kobresia capillifolia 0 0.1 4.0 7.7 0 5.7 8.7 11.1
Kobresia humilis 73 21.0 20.0 135 5.0 0 5.5 5.0
Carex atrofusca 0 1.0 6.5 9.0 42 4.2 0 42
Taraxacum mongolicum 2.0 2.1 3.0 4.7 1.7 22 21 3.9
Polygonum viviparum 0 2.0 7.5 52 3.7 8.7 5.6 15.2
Potentilla nivea 0.2 1.5 0.7 2.2 23 0.4 7.0 1.2
Potentilla anserina 36.7 340 17.2 9.7 63.3 85 1.0 14.2
Astragalus adsurgens 0 0.9 5.0 0.5 0 7.5 7.7 8.7
Plantago asiatica 10.3 54 1.2 1.6 2.0 0 10.0 0
Lancea tibetica 03 1.4 1.6 1.7 0.2 4.0 0 3.7

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20

years.

% Close (CP, <50m), near (NP, 250m), middle (MP, 500m) and far (FP, 750m) points from the gateway to

the night paddock as base point (Om).
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Table 4-3. Height (cm) of major herbaceous plants in locations differing in distance from
the night paddock in rotationally grazed warm- and cold-season paddocks in Potentilla

Jruticosa alpine rangeland.

Paddock' and measuring point®

Species WSP CSpP
CP NP MP FP CP NP MP FP

Elymus nutans 2.6 3.9 4.1 10.6 25.8 21.2 253 29.7
Poa pratensis - 4.5 23 4.7 25.0 27.0 25.7 20.7
Kobresia capillifolia - 55 7.7 11.2 - 16.8 209 16.3
Kobresia humilis 2.4 3.1 3.5 4.3 11.2 - - 9.4
Carex atrofusca - 23 42 4.6 11.6 11.1 16.8 14.5
Taraxacum mongolicum 0.9 1.6 2.1 4.0 8.9 14.5 15.1 214
Polygonum viviparum - 43 3.7 7.0 18.1 20.1 223 19.5
Potentilla nivea 0.8 1.5 1.2 1.9 6.4 5.8 4.5 89
Potentilla anserina 3.0 13 1.6 31 11.4 6.7 7.1 8.7
Astragalus adsurgens - 4.7 3.6 4.0 - 85 12.3 12.0
Plantago asiatica 2.9 1.3 12 - 1.6 7.8 - - -

Lancea tibetica 0.5 0.7 0.8 1.1 1.2 3.1 32 3.8

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks
for over 20 years.

2 Close (CP, <50m), near (NP, 250m), middle (MP, 500m) and far (FP, 750m) points from the
gateway to the night paddock as base point (Om).
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Table 4-4. Importance value of plant species in locations differing in distance from the night
paddock in rotationally grazed warm- and cold-season paddocks in Potentilla fruticosa alpine
rangeland.

Paddock' and measuring point’

Species WSP CSP
CP NP MP FP CP NP MP FP

Elymus nutans 7.47 6.08 9.38 12.49 19.84 12.48 1427 15.58
Poa pratensis 0 324 1.47 2.45 7.28 6.32 6.03 6.65
Poa subfastigiata 0 0 0 0 0 1.19 0 1.08
Koeleria cristata 0 0 0 0 0 5.68 3.88 5.08
Poa annua 0 0 0 0 0 6.66 6.26 1.04
Stipa purpurea 1.93 1.85 1.80 0 0 0.91 3.33 1.29
Festuca sinensis 0 0 0 0 0 3.34 1.43 241
Kobresia humilis 8.74 18.19 14.02 9.63 5.30 0 0 3.17
Carex atrofusca 0 3.11 7.38 8.14 6.64 2.83 3.83 1.78
Kobresia capillifolia 0 1.90 9.12 14.48 0 4.84 3.81 8.19
Taraxacum mongolicum 4.95 3.74 4.17 6.14 2.94 3.14 5.22 4.70
Polygonum viviparum 0 4.87 8.48 9.16 6.57 8.23 6.42 7.41
Potentilla nivea 2.03 2.28 1.57 2.54 2.20 0.71 1.25 1.01
Potentilla anserina 36.86 19.73 11.13 2.29 33.13 5.44 455 496
Potentilla bifurca 2.43 1.51 3.00 0.66 1.04 0 0 1.42
Plantago asiatica 13.69 3.56 1.78 1.91 2.85 0 0 0
Leontopodium nanum 0 2.67 7.93 6.08 0 1.97 2.32 2.16
Pedicularis kansuensis 0 1.31 0.72 0 0 0 0 1.70
Lancea tibetica 228 1.98 1.67 1.99 0.67 2.36 1.44 1.86
Anaphalis lactea 0 0.62 0 0 0 0.32 0 058
Aster flaccidus 0 3.49 0.65 0.53 0 3.62 4.29 1.65
Aster ageratoides 0 0 0 295 2.70 3.19 4.61 2.7
Saussurea superba 0 0 0 0.29 1.74 (0] 0 0
Artemisia capillaris 0 0.83 1.57 3.20 0 0.31 0 0
Ligularia virgaurea 0 0 0 0 0.55 0 1.98 1.23
Thalictrum alpinum 0 2.66 1.58 4.00 0.27 1.32 1.56 0.78
Trollius pumilus 0 0 0 0 0 0.99 0 0.69
Ranunculus spp. 232 1.29 0 0 0 1.40 1.85 0.81
Hippophae thibetana 0 0 0 0 0 0 0 1.05
Pedicularis longiflora 0 0 0 1.20 0 0.92 1.01 0.4
Dracocephalum heterophyllum 0 0.98 0 1.44 0 1.93 2.00 1.71
Notopterygium forbesii 0 0 0 0 0 0.28 0.76 0
Carum buriaticum 13.57 0 0 0 2.16 1.33 0 242
Polygonum sphaerostachyum 0 2.17 1.20 0 0 0 0 1.11
Polygonum sibiricum 2.94 1.06 0 0 2.35 1.36 4.02 1.32
Spiraea alpina 0 0 (0] 0 0 0 1.01 0.80
Geranium pylzowianum 0 1.02 0.31 0.45 0 2.72 3.96 1.32
Ephedra sinica 0 0 0 0 0 1.08 1.64 1.66
Astragalus adsurgens 0 4.47 5.83 1.21 0 4.64 5.28 5.94
Astragalus polycladus 0 0 2.49 0 0 6.08 1.33 0
Gueldenstaedtis diversifolia 0.79 3.18 1.34 1.70 1.73 0 0 0]
Gentiana sinoornata 0 1.70 1.41 5.04 0 1.85 032 051
Swertia franchetiana 0 0 0 0 0 0.56 0.3 0
Gentiana straminea 0 0.52 0 0 0 0 0 0
Gentianopsis paludosa 0 0 0 0 0 0 0 1.81

No. species 13 29 24 24 16 34 31 36
'"WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20
years.

% Close (CP, <50m), near (NP, 250m), middle (MP, 500m) and far (FP, 750m) points from the gateway to
the night paddock as base point (Om).
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Table 4-5. Species richness and diversity indices of plant communities in locations differing
in distance from the night paddock in rotationally grazed warm- and cold-season paddocks in

Potentilla fruticosa alpine rangeland.

Item CP? NP MP FP

Richness Index (No. species)
WSP! 13 29 24 24
CSP ; 16 34 31 36
D (Simpson Diversity Index)
WSP 0.777+0.047° 0.880+0.045° 0.891+0.020° 0.875+0.024°
CSP 0.766+0.026" 0.921+0.010° 0.914+0.024° 0.903+0.038°
H'(Shannon-Wiener Diversity Index)
WSP 1.68+0.17° 2.43+0.30° 2.42+0.15° 2.33+0.15%
CSP 1.82+2.71° 2.71£0.16* 2.67+0.22° 2.59+0.23°
E (Pielou Evenness Index)
WSP 0.865+0.031 0.881+0.040 0.915+0.017 0.884+0.028
CSP 0.815+0.010° 0.923+0.015° 0.916+0.032° 0.907+0.042°

'WSP: paddock grazed in warm seasons, and CSP: paddock grazed in cold seasons by yaks for over 20
years.

2 Close (CP, <50m), near (NP, 250m), middle (MP, 500m) and far (FP, 750m) points from the gateway to
the night paddock as base point (Om).

= bp<0.05.
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BoE REER

b= 7 VIULRDALMNZIED B F Xy F@RIZIX, PEOEMBEBEON=55D—%
L5 BREHPIE > TR, HESEMEEM (Alpine shrub of Potentilla fruticosa
and coarse grasses meadow) |XHEHEH DIES 3200—4000m HURIZ A < 45403 5 Bl
Thsd (A5 1986, J&2001), BTFEIZDO D Z DJARREEH TR E OBEFERBA
BRIZE D R ENTERD, BF, HEKERCOREIZL Y Ty MBIROKERL,
WEALHESTL (R 2001), @B EIZ K> THAEDRENES, HiEpOES
BRAECRIER R R EAERDET - BABMBRE SN TS, Eiz, I OHURITHEN,
RIL, A3 V)| ORBEICALE L, MAEDOMBEIZ X 2 BEHMBEOHLIITEDOLL DL
T, TOTRKEE, OWTITHERD KRR HUK ORI b K E R BEZRIELO>OH D,
PEBAFIC L 2 EBROEFEMBERIZE Y, BREBCBMHITERESE L BED 2 FIIHTT
WABBUC LV AEFHEIND Z L BEL R TE e, AFEBREZITo TV Ty
FRREDOE L ORM2EMOEM (FEEH) T, @RI K 2MEAEDRENAEL
TW3 (Lwetal 1999a, ZHOU et al. 2003, ZHOU et al. 2004b, GAN et al. 2005, WEI et al.
2005), & Z TABIRIZ, BRE 2 FmABSFEMARRCIEXIREL, BKY
7 DEBTHR LM OBBRE L BRFEPOGFEL, FXy MERARRIZET
LHEMOREIRME L BFREZHER L, EHOLLE BE(LOEITEZEHE, BEOREE
2EWMBI AT DIRODFHH R RS EEZRIAET 5B GTAORFTZIT O 129
DEBERLTDHZLZBAME LT,

B3R 2 Fim# B & B (P. fruticosa) B SE M (BRIFHUBUM - WSP, ZZFHUBM -
CSP) IZBWTHHY 7 OHREITE), HREHEVORIR, XFyI7RELZI 6 DK
HZEEIZ L DB NZ OV TREI L7z, WSP & CSPIZBW T, Wi P. fruticosa )3
BEEETH o 7=, WSP TIZ K. humilis H3§e\ N CTHE 53 AT, P. pratensis, P. anserina,
P. dichotoma, L. nanum, E. nutans, C. atrofusca 72 ¥ BFDRICE LT HEE 2o TV
=Dz LT, CSP Tix P. pratensis B\ CELTHET, 4 XBDS. purpurea,
E. nutans, 7% ) 73 B C. atrofusca, K. capillifolia 33 X 0% TE D P. viviparum
REEROBVEEBIEINLIZHRVCTELT M TH o7, REMEDIZ, WSP Ti
Kobresia spp (28.8%) & Poaspp (22.1%) P&Eb%<, L7 (B) OHEREIEIX
793%T, 19 (B) OHAE2HER LT, CSP TitPoaspp (35.9%) DHEENEK LS
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<, WRIZS. purpurea (14.1%) , Kobresia spp (13.3%) ?)§§< BExh, 6D
BRBEIEN 84.7%T, 167 (B) OB HEER SN/, WSP Tl Astragalus spp 235
bEFEN, HeV TS purpurea > A. umbellata > T. mongolicum > G. diuersifolia > Poa spp
DIBIZEFENT-, CSP TIXS. superba > Astragalus spp > A. umbellate > L. nanum >
Kobresia spp > Poa spp DINEIZ&F £47=, Carex spp, Potentilla spp, Koereria cristata,
Helictotricum tibeticum 1% WSP & CSP D)5 THET b, FRARIL WSP T 334
gDM/kgBW/day, CSP T 20.5 gDM/kgBW/day T, WSP % CSP &V %4>~ 7= (p<0.05)
B, ARI1FIEOY I B2FIZIELLPLTWRNI E0b, BFICEMICHER
REIIEMTE TV ARWVWEEZ b, FREITENX, WSP TiI Ny FRERRH &
Ry FHRBHFFRIZE HIZ AM 2 PM LY HR< (p<0.001), /Xy F N FS K& A
FMUIWTN S PM S AM £V $Z02 o7 (p<0.0001), CSP TIZWSP XY 3y F
NS M, SA MEEE, FSE L Ry FRBEN/NEL, Ny FRIBEITE» o7,
¥z, PMITIZ AM LB L, BAZRER S 72 0 3500 FH0T 1.9 fRISHn L7223,
Ry FRNERRFHE, /Sy FHNNAAL MK, FS £, /v FRIBEIRRE & 8038 Lz,
Yo7 ONREy 7 NALESAIL, WSP L CSPDO YL 5% P1 (WSP : 8:02-12:00, CSP :
8:32—12:00) {ZiE X Ry 7 &z m% L, BokiTEIDTToi 7= P2 (WSP: 12:02-15:30,
CSP : 12:02-15:00) (Zi3Buhi 5" — MHEIZ53A0 L7223, P3 (WSP: 15:32-19:00, CSP :
15:02-18:00) (ZiX WSP TiZ X Ky 7 &I%IZ, CSP TiX 600m LANIZ537i L7z,
FEDORABIIEIIFHICL > TRE KT D, R i&-HE BDICBET,
EE DWW T 5@ E L 25, XTIV OBRFENBA L, FREEFRIEIZ
(€< 725 (Zuao and Cui, 1999), F7z, HMORELTYE, HEFHRFE, WHEHOLEE
Fik LUOREKE, HE R EDPRBE S OEYRRIEIZEEZ XITT (HEaDY 1964,
Cook 1959, NAGY 1969, HANLEY and HANLEY 1982, O’REAGAIN and MENTIS 1989,
O’REAGAIN and TURNER 1992, OWENS et al. 1991), HE¥I DILER 2 & WM & 13X BEE A3
B, FURVEERLEFOBIME LIZIEOHBZRTH, HSHESE L ITAOHE
ERTZERMONTVS (Cook 1959), WSPTIIER LN TE U X EHEFEDE
IREEEARD Y 7 18- £, WSP & CSPOD[l) 5 TAstragalus spp, S. purpurea, A. umbellate
DEFENT=H, Potentilla spp, H. tibeticum, Carex spp, Koeleria cristata 73 ¥ D DFE
< THDODRVEBIZWSP - CSPOTTS TREG b, E7, HAENEROBIL &
ELHEA R S O MXE LR L ORIIZWSPLCSPTE HIZEWHBENRED 5
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ni=s, REHEMERBOEIS LB E2 R THREE O OHBIE o=, Znb0
ZEMD, Y7 OBREDOEVEY LB EORVEY L I3 —EE T, EfoRRE
REROEIHFNEET D Z EBHALNICR T,

BRRITEITIE, WSPIZRWT, HRERMH, Sy FHRNA MR, N1 FMEE, FSE,
Ry FRIBBIZTIZAM EPMBENZZE 2o 7203, 73y FRSEIZAMMBPME Y %<,
Ny FEIBEBFRITEN o2, REIIREBINTWS72D, Y7 IZAMIZIIRRES
Z LTEEZMEZZES &L, ZENHDIBERM SNIZPMIZIZ NNy FIZXT 558
REFOTWEEZOND, WSPTODO A FEEEIX1.2 bite/sec & %%"%Ciﬁﬁiofco
Y7 IXED DRI T TUIRBMHOB VI EOERUC L D AESHINT 555, £FIC
ITEHIZIR > T D RN B E TIZAMMBERI D ORE LB TE T, FEITKELS
B+ 5 (BB 1989), Y27 ixELKIIMIT TRES LT RAF—Z2FELTSAYF
AETORVWARZE-S72DIZ, N MEEZBRETHD TWZLHRAI N5,

A BIIWSP T33.4 gDM/kgBW/day, CSPT20.5 gDM/kgBW/day T, WSPASCSP X ¥
bEh ol (p<0.05), LA L, ¥YZIXARIEIEOEBYM THDIZbrnb b 26T
IELPLTE LT (Zi2003), BEIIIEFIIRD LIEKRELZREHEIE SO OKE
FERTETWTYH, FHIIRNT AT O+ 0RERBIIBEBRTE TV ARVWEEZD
iz,

RZHEBET DL, AIREEND2L< 20, MO AR < REM HIK
<72y, HEBIZFEH 205720, FRFEENES RV, RRFBIIRI 2%, &
BERIDER & & b, FENBENCME S =X F—3EmL, £EICHIATE 3 Tx
NF—ZBAOT 050, BOREATES OFREZEIRT 52 LBRFRFIZE > TORK
RS TdH D (VALLENTAINE 1990) , HENEZL TENBWVE &, FEOEARRIIX
B BN, BEOENRD R BAMENE ZIZITERFMMAEL 725 (VALLENTAINE
1990) , EENR DR 2D L, REITEERFHE & A1 FEEZEPC L TEEEOHED
PHELEIYIETE, LS P A XREBI/NEL DL, BEER LB L
T1 Y=Y ERENREAD TS (BURLISON ef al. 1991), WSP TIIFFEDOE &N
THREFERIID D21 o7 (Lietal 2006) 25, N4 MLEEEZHEPCLTREAELLLE
Z b, CSP TIREFIIEWVD, EXMELTEENMETL, RBEELEI-EE
z bz,

INHDZ EMND, Y7 ORBHEYVAERFIIBELEIZEEIN, Y273 Ny oL

68



REEIHAIC L VIRBITE L T ONMEBAEX TRBEBRZEKIZLE D & LTV, B
FLEFOMFBH L HIZ, +HRKBELEMTE TORWIREIZH Y, HEHDH{EH
Y7 DAERHIZHLEELRITL WD LHEINTE,

Y 7 ORI 2 i BIC 31T D LR, MAREHERES X OHEDBFRIZO
WTRE 21T o 72, HEBRREEII WSP (37 /) A5 CSP (44 78) L v H A EIZ4 < (P<0.001),
WSP (3 CSP &t L, fEWfES, BEBERE, FEIRERLKI XU Pidou HEER
BMEL, MEEBIOHESLSARICE o7 (P<0.01), T, REMOBEVA
IFRHEY O i EEBRAF &I, WSP 23 CSP X Y H{KH> - 7= (P<0.01) , WSP TIX K. humilis,
L. nanum, P. anserina 72 & DEEMEL, BEHMED @AY A & BRIV TES
FTHRRIZR > TNWBDIZR L, CSP TiX P. pratensis, E. nutans, K. capillifolia 73 X
BOBEVEM S BRICHRWTELTAREICR > TV,

HELIZB ROMEYBRIZ L > TR RABHEHERNTH Y (KBS 1999, OSEM et
al. 2002), HEMEXHERICKEELYEXD (AHD 1999, B5 1999), FXv» b
BROBMBEE IR~ REHELZ =T TE Y (Noy-MER 1989, JIANG 1998, LU ef al.
1999a), HHIZ LD REDPHRE LBEN T OXEMLHEILERTHS (OsEM et al.
2002, Hou and REN 2003, Hou et al. 2004, ZHOU et al. 2004b, DONG et al. 2005, GAN et
al. 2005, WEI et al. 2005), AFHEHII A Y HIZIZ WSP & CSP & b IZ[FER D B HiE
ATHY, 20FERMLL EIZ72 D WSP & CSPIZ43 i CTY 7 oz T TE iz, MK
Bt DFEADEWZIE, HELER L L ToOY 7 OBRER & BAHT DEA VORI
ZEHICLDBBNBEE L TWD LRI N,

BEHOBEBERIZ, TERHAROBRVICL > TRELE{L (MLTON 1940,
NoY-MEIR 1989) , W48 EE (ZHOU et al. 2004a, DONG et al. 2005) , FZHi (WHISENANT
and WAGSTAFF 1991, YUAN et al. 2004) 35 X K& D 3RIRELA (BERENDSE 1985, WANG
etal 2001, SONGetal 2006) BER L L TEHETH S, BEENIRED &L, Vi
BINISWERERERE LA CREICGRVEROBSEN LA T5 (YuaNetal
2004, L1U et al. 2005) , WSP TiX K. humilis 73 ¥ DG ETRIEFE » P anserina, L. nanum,
L. tibetica 72 ¥ DEFEMKEI G NREL 72> TEY, P pratensis, E. nutans B L K.
capillifolia 72 £ v 7 ORI OBV RERBEOBREIS XKD 57283, CSP TiX#HD
FRLIRO> TV, HAEBEZEBOEETR S L, WSP TIIRER KR/ Tl
<, HERIERE TV OBIEFENMEWILIERATSH S P anserina, L. nanum 3 X O L.
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tibetica L B EFETH DAY P. fruticosa DERZ BN -7, Fo, HELEER
BEREMNE L, P pratensis, E. nutans, K. capillifolia 72 EMEN 7= Z &b, AWV
BEEZZITTCNBIEBHLNE R ST,

HBUIE B 5T M OBS B ORBICE B L RIET, HWYRHK T,
BEHD A = A0 L (NoY-MEIR 1989, YUAN et al. 2004), %< ORI ILTF
T& (TILMAN 1997), HMIORESARMEZ & 53, @BHEEU: ENEY 2B HITE
HOFEHE R L M OREE R LK T X (HoBBs and HUENNEKE 1992, ZHOU et al.
2004b), MHHEMREEZ, BRAMEPREIEIEOBANRER L 2o T3

(Zuou et al. 2003, ZHOU et al. 2004b, GAN et al. 2005), Wik, FEEEERE T WSP A3
CSP LV bARITELS (ENEH p<0.01, p<0.001), BEEHEL, SHREHBESIV
BEERBLEP oI LI, BHORREOW L S 2K L, BWHRE CHALIFE
LEMORBSREDMET L2 Z 2 olz, Tt WSP TI3EM DRI & S
272 BWIRE THDM T =728, ¥ 7 ORIRER (Song et al. 2006) 12X D,
AXB R CENROERORWVENERIIERIN THELBEEN L HIZIETL,
BYEHEITOWMDMEBD Lz BExbND, TLT, BBRINIKLKBEAE
L OBSEMEDE\ K. humilis 72 £ O RBEFE OFEMSC P. anserina 72 £ OHEEIHNE
MOBLELZES L, EYMOBESHRELETI®EEXONE, —F CSP Ti,
F @GATR) »oik (10 A £ TORIZYZ OB ITONE > 727 DI
OB EFANTTREL 2 Y, M BIRN THLRBEIT S OB FEMEZIT O Y
~DBRBDOEEIITm NPT EZ DD, £z, RON-EETOBRBIZELY ¥ 71
RWEEFEZHB I I, BEREENARTBHIZON Y7 OBIRERENHI ALY,
I L&D TP HER E TRENIZESRLS ENT, FEOHEMEOE LML
b, F-RBIIBALEFOTF ¥ AN EZ2 6N, BHEOERWEOAFEAIREIZ
L, CSP TOMMOBEERRMENEL Rofe & E X b,

BRE 2 v 7 Wz T, KRBEEH (R BP=0m) 7L DR (I#E
HiAL : CP=50m LAPN, ITHBEE#AS - NP=250m, EEEfE#S - MP=500m, i3 PEREfEHN A :
FP=750m) MBEHOWHA, EMRFEL L OESHREICRIETERIZ OV TREIL
72o WSP TiX, BEBES K& K 2 B2 LD\, P fruticosa DHZEE L HEWIE NS & H 121
ML, TEMEAOHKE LBEERNSE BIZE 2572 (p<0.05), WSP (2B T FP TiX
E. nutans, K. capillifolia 72 EEBORVERPERLETH o720, I/ S <72
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BIZ LIz, AEETEEICES, SHEOEWEROELENE 2o/, CSP
TiX, FP - MP - NP F R IL P. fruticosa DHEEE LHEM®, TREMEADOHE L ER
BXUOEROMK TII—EDHMARBD bd, CP TIIEBENIIIBP Lz, T
JBHEA DAY DBLFRIT WSP TIZ FP (169 gDM/m?) & MP (170 gDM/m?) #3
NP (101 gDM/m?) & CP (100 gDM/m?) £ ¥ %< (p<0.05), CSP T/ FP (402 gDM/m’)
BHok b, CP (259 gDM/m?) A& b 7eh -7 (p<0.05), WSP & CSP DV
FTHIZBWTY, FEEE, Simpson #5844, Shannon—Wiener 533 X X Pielou ¥)% B
FBEII NP THRK, CP THR/hEL72o7 (p<0.05),

IER2EMTIT, #, K, BE, BW, BBfER (B, 57— ) 2E0ERIC
Ko TALZHBIE (BRE, BE, PEtt) oZMPHERIZEY, MAICHERWER
BROND, BERS L 2ERLBE, St L OENLIC L 2EMTOREF DS
TREOECITEHAERE S X T AP OEMBEE OWRR, BEREMAREG J OEEEICEHE
72 % 28> (GRIME et al. 1973, NoY-MEIR 1989, Liu et al. 2005, 7 & 2005),
SREE I BCE B DREAE MR, RESARME, AEMRS LOTEEEEMHRICIZTIERE
BERIFL, BERBBIIEMOBELRME JOEESELZ MR -m X E 25235, @K
BiZEN O 2ET ¥, BEHOEY 5| & 23 (GRIME ef al. 1973, MILCHUNAS ef al.
1988, WANG et al. 2002), F~X v b &R OB BB T 6, BBGRE ORI - T,
H EHBRERIIA FIEHEDB L O YV U 7S RHEDAME T LAEREARANE L <
AL (WANG and ZHoOU 1991, HAN et al. 1993, WANG et al. 1995, LU et al. 1999a, ZHOU
et al. 2004b) , BEREERR A3 BAMI{L L (ZHANG et al. 1990, L1U et al. 1999a, ZHANG et al. 2001,
WANG et al. 2002), @I EEREMERES EIBRANRFRTHS LBEINT
Y% (WANG and ZHOU 1991, ZHoU et al. 1995, MAet al. 1998, LIU et al. 1999a, ZHANG
etal 2001, J& 2001), P fruticosa @ EEHTITo7= Y P OBBIREICET 2B T
X, EOBBHIZBWT, BEBCRENBE DI LN - T, P fruticosa DERE Y Y
WCHEBIZERIND X 512720, K53 L7z P. fruticosa DRR L BEE N L, e &
BEIXIETLELHREINTWVWSD (WANG etal. 2002), ABFFEIZEBWVTEH, WSP
TIIBEBEN /N E K R BIZ L= o T P fruticosa DHEWE LI & bIZIEL Ao e
2, CSP TR—EDBMMBRLNR o7, ZiuE, WSP TiE, BELBKOKE
DEPRBEIZD2VREIIZ, ¥ 712X 3 P fruticosa DEDRRIIITONZ), KEE
BMNRRNy I PODEC L VEBENRRR -T2 EEZ NS, CSP IZBWTIE,
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ANBEFIIEENEE T P fruticosa PEREINT, ZOHRKIBDETIZ L FEITH/EL
BAETERL 252D, YIVOBEBIZLDZEEI NI PoEEXONDE, £,
WSP TiX, EAEMTHEBMEIN/NS S 2D L2 THE ERRFESBAL, T
JEHEA ORE#EFRIL FP>MP>NP>CP DRT, B¥%E&IX FP>MP>CP>NP DJRIZ
K lpot-, BEBEOEBEREOELSELEIL L, P anserina, P. asiatica 72 ¥ DY 7 DL
REAEBNEWVEOBRENTOEEENGE LY, Y72 £ 3 E. nutans, P. pratensis,
K. capillifolia 72 LIXME T LIz, A— X Ry 7 ATIDO LI BEEF R Lz,
BB L > TAEUEHRBIEDBENNZLZ EEX BN, Y7 OBBATENL, FaidL
8 HIRBATOR B ICERRITHOY —27 23H 5 Z L RBRI L (EA)IH 2005),
Y7 RIRMBE SN 2D, FRIPICIIZERE CTRETEICEP L, BERFHAEL T
RARBIR, T, BREENEL T, HB/NA MIAEZW RD 2006), 7z,
NOBRAR A bRERE R 7 ISEE L TEY, SOKRT%IZEERIF CRE THRIT -
BRT D, ZhbOITENIIEHEN/NS K 2512822570, M—XFy7HNIZE
WTHRERBBEOARNPER INZLEZIOND, £, HXOEIKIZ CSP T
IXRERE Ky 7§l 263m, JLfll 223m TIIEWAF TH o724, WSP TIiE, &M
RE ARy 70 164m, LA 59 m OFH L R->TEY, ZOFIKRS WSP TAEL
=HBECARD—KEE X BT,

RS ORBITENIEEICHYBRICE L, B2 HHBORE TIIFRS OBRM
®/2 v (BERENDSE et al. 1985, WANG 2001, SONG et al. 2006), M Z i} HHEBDE
[Z & o THEHBEEEEG L EWER b EILT D, 7YY 7Y BOK humilis 13, &
B COREDHBIRBIZHMEMONRKRETH 5, BBHREILZ DORBEMICKE
KEEL, MR ARRICFEZROLBESN TS (ZHueral 1994), 1 XF
D E. nutans &£ /NT B D P. anserina (IHEEMTOERELRET, BRIZH LTIXER
HEISERL, ZTOOBEDOEEEOHBIEMOBB HNERT Z L NRES
T3 (A5 2001, Livetal 2005), EEERBAKIL E. nutans DRBREIZEFRITH
50, @HREITE OFEER L IH T 5 OB EEMET T 5, P.anserina [IHEE
HOBTEBOBREZ AT EEEERETH Y, BHEKEE T TORSORAIIEDE
B EEB L, P anserina DRERE L AWERME L bIZED D 2HZ OEHEH
ER¥5 (Lweral 2005), ABFFETIE, WSPIZRWT, KREIRE XKy 7 »b0HE
BER/NILS RBIZLEN->T, ERAREF T B E. nutans, P. pratensis, K. capillifolia
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R EDEEEIREDY L, v ICRESAIC VK. humilis 72 8%V ) 7 BHOEE
B L NTRD P. anserina O X 5 2B THEICHEWEREOE LEIIE 2o
72. CP TiX P. anserina W bELSEDE VVETH -7, TELFHEYMDOHKLEIL, WSP
TIIREBEMR K & < 72 512 L7288 o T E. nutans, P. pratensis, K. capillifolia, C. atrofusca,
T. mongolicum 72 £ 388 L, P. anserina, P. asiatica 72 EW3B/Y Lz, T, Bk
(2 KD RBEFEDO BB E DR I S L, WA DR P anserina 135 Y £ < DY
REMLFBEBELLTRY, RREEFLFEL RoLEXOND, KFERHY
Hihs bt ~DH N & B A L U= BEBEC X ABUEDZED P fruticosa DEST 5
B RBBE RN B 52, CP I LUNP TIREEDBTEBSREE TV L
BHALNE RoTe, BICRHIMICOI > TEEDKBIEN 15 &, BRI
8 & BRI REE D2 “BER” @1t (ZHou eral. 2003) IZEBL, WEILT D
BhbdLEL LN,

BB X 5 EELITEBEMOER L RERICKELZRITL, BEREDOELITEH
DIBITEBRILE KBT 5 (WHITTAKER 1969, ILAD 1998, &6 1999, J& 2001,
WANG et al. 2005, WEI et al. 2005), ZAR{L L7-BEE TIIAERT R T ADREMED M
L, BEOBMILY < OFAFTRELRERZ4E L, EhoABHMENSES Z
EBRHMBN TS (ZHANG 1990, YUAN ef al. 2004, Liu et al. 2005) 7%, AHFZE T3,
WSP IZBWTiX, ¥EEIINP @ 29 fiK %<, Simpson {5E & Pielou WEER
i3I MP TRKfE% 7R L7243, Shannon-Wiener 3533 NP D 2.43 BNEKETH -7,
BEEED, BHS/NEISRBIILENR>TERL, NP TiHEKEZRLE, Lo
L, NP TiX P. anserina & K. humilis 758 5 BE D @&\ =B /2 f T, E. nutans, P. viviparum,
P. pratensis 72 ENENIZEEL B THHINELEEIMEL, 4. flaccidus, A. adsurgens 72 ¥
YO BRELZWVEEEAOERLELSENMP L FP LY bB 2o, iz, NP
TIREAEVORES, KR, EREYO EHRFEIE, Wb CP LTS
Mol MP & FP XV IFEDo7c, BlEDZ Linh, BEORESRENRE N LA
LT LOEHPERRZLEZBRLARVWEEZEZOND, BRAREH L IIFEOELFHE
DERBHOBOVERBOFSNEVEMERETLEZ LN, BERELE TYH,
HUHREOLRNCFEOFOENDRITIE, EOEMITARBNMEIZSH S0, K
BAEEMMEITE, £z, REOFEEHEOHVEN L THREIZL > THES
PMEL 725 & EL L L TORBMEIRBY T 5, T0i, SHEFEEZZE L
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AR EROBFRE &R TREEE AT NE THDHLEEXLND,

FAEE O BRI, EHhORGRIFIRN 2 TRBICT 2ERRBFEORIGZ&ESTIZ
&, TLTHHORBEEIE 2R ETHZ & THD (MCNAUGHTON 1992), LA L7243
b, WSP Tii, Y72 X 2HE/EH A T Gramineae, Cyperaceae 72 K DER /2 BFE
AT -OOEEHMI 2 <, FICRRIZIZL, EYBRFEND RV IZOFEIIEN
&<, EVIEREDIDOREOITREN ZHEL, EORREENIREREEY
BELTWE LRI ND, Ty MERIEEICK T 5B HBELSEMTIE, Y270
BB EH OBEVSEHEEIZIROEE Y B 2, BRFHBUE TIXE BRSO AS Bl
fLL, EMORBESHRMENMET L, Yol EHRFENFICERZRBETED L TR
BRESEATWEN, BEHRBM TIIEDORBSFEMERIB RN THNEZ LALLM,
Liole, BEBBHOEYRELERME L OERBRE RIFIIRD, REDOEEL
HOIZHER? - I ES ¥ D 7DITiE, Z OFERED, 16RO 4FH L<IE3 FTHK
% o CREERT 2BITHRRFIRF» G, BFEKRERELEFO 2 F |0
FTRERBRIAT 2 5RICED>TVE 2 Ehb, RECH-AHRE LT, BuE
DFRE & /NXH T OE MBI D 2 VISR E B0 AN 7= imisioBor X & sgtd
5T ENMELEZ DN, IWREERY AN E O/ N E#RBEB (FRSINA and
KEIGLEY 2004, PENG and WANG 2005) |Z & Y RZEOKBATEH K B#EEE H 5 RE =
vyihr—nL, REOHYOMMRELICI T 2 EME OB EZ BT, WIS
DOER L BAEOHMZRIES 5 Z L5, EHORKAIFIE &M OBESREDRE
ZoRBBDLEZDBND,

UEDZ Linb, ¥7 ORE2 FWBBBIZENT, BEEHEHR Y7 OREITE L
EHWEAIZ R E 0B L 5 2, REEEHN O OEBSEARE, EY O BT
BRLOESREICKREREBLRITL, BERBMTEZOEBRREVI EDBH L
nEigote, FRy FMRERIZIAD 2 BEBBHOLL - WBALZEE, #HHOELkR
HEBEEICHERF L, ABRERGICRD, REOEELHER - M LI ¥ 572D,
BATOBRE 2 FBBIIRO 2 HFXORFB BB TH Y, £BEOt % /NXHE I 55
L ToEMEmBIE, KEEZID ANTBEST AR EDOBRED, 4%, BIZKNET
hdLEZDONT,
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REWE

FRy PRRTIRERZBFEMEZFA LTV (Bos grunniens) - & 7 V72 L OB
PATONTE A, IF, HEERCCEBEL S X D4 - HBOMREE - H{bh
BEINTW5, BEEOKFEERD 1 2L LT, PEBIFOBEKEREFELBEFRIZLY,
WKkKiT4ZF F H, % X)) LT3 FE (FK, H, L) oG TIIHI
TE MR, 2 FWMBEBIC L VAR END L5 IC R ERBT o TV DA,
ZOFMARERBIIBHA SN TORY, KR TIE, FNy MEREMAERROREE
BlLEmNERMBOEBRER B L2 BB L L, ¥ 4&ER (Potentilla
Sruticosa) BEEMICBITE Y7 OBRE 2 FHBRKKT AT A%, BEHREM

(warm-season paddock, WSP;4 A ] —10 A ) & ZEH B (cold-season paddock,
CSP; 10 A f—4 AhH) 21T 5 Y7 ORAITE L REHY, MY ORBEIRNE L
BFRIZH &SV L 72,

9, WSP & CSP IZBIT 5 Y 7 ORRITE, REMYORR, THEL X
N o DOBEEEHIZ L DBENTHOVWTHRE L7z, WSP & CSP 2B\ T, Wb P
Sruticosa D3MELFETdH o 7=, WSP TiX K. humilis H3%e\ N TE 53 58 T, P. pratensis,
P. anserina, P. dichotoma, L.nanum, E. nutans, C. atrofusca 72 & NBNFDRIZELE TS
L 72> TWEDIZx LT, CSP Tii P. pratensis Bf\WTELETHET, 1 X8O
S. purpurea, E. nutans, 71> U 7 HE D C. atrofusca, K. capillifolia 3 X % TH D
P. viviparum 72 FEEBOBVWEERZORIZELTI2ETH o=, HREMIZ, WSP
Tid Kobresia spp (28.8%) & Poaspp (22.1%) D"EbH£<, E 78 (B) OHAE
BIX793%T, 19F (B) OBARZMR L7, CSP Tid Poaspp (35.9%) DB K
H %<, KIZS. purpurea (14.1%) , Kobresia spp (13.3%) NELFRENT-, Efi6
ROGRRBEIEGD 847%T, 167 (B) OEBVPMIB SNz, WSP & CSP TL bITK
AR DRI 72 h> > 7=, WSP Tid Astragalus spp B bIF £, ¥\ T S. purpurea >
A. umbellata > T. mongolicum > G.. diuersifolia > Poa spp OIEIZEF £ /-, CSP TiLS.
superba > Astragalus spp > A. umbellate > L. nanum > Kobresia spp > Poa spp DNEIZ i F
N7z, Carex spp, Potentilla spp, K. cristata, H. tibeticum }3 WSP & CSP D ijJ5 TilitiT
b, V7 ORBIEMEEOE AT FEHEAEEEOHXTE L & OFIC WSP &
CSP T& bIZ@mVVABIZ/R L2y, MEafE 2 Ry 4Rk & OFMOMBIMES, BiED
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VY L EFE OB VED S IZ— B L2 o AEY Y BERARIZIWSP T334
gDM/kgBW/day, CSP C20.5 gDM/kgBW/day T, WSP 23 CSP L D $ £ 5> 7= (p<0.05),
LOLARIEIEOY B 2FRICIELP LTV L0 b, BEICEMICLE
BRERBIIERTE TWRWEEZ b, RETBIZFAEI (AM) &% (PM) Tl
T2 &, WSP Tty FHRERAERRE &y FRBEIRMIZ L bIZ AM 23 PM XV
HE< (p<0.001), /Ry FANFS LA MuIWTNLE PM B AM LY b AEILE
o7z (p<0.0001), CSP TIXWSP LV Ny FHNAAL MBI, N MEED
B, FSE LRy FHRSENDRL, Ny FRIBEIILI »72, £/, PMIZIT AM
CHBE L, BATRRRIY 72 Y 360y FEIX 1.9 SN L2 As, %y FNERARERIE
0.57 1%, 7Sy FP A F¥0.56 {5, FSEK 034 fHI2BA L, Ny FRIBERM & 55K
bR Lz, Y7 OBPMIELSMZREFICI VTS L, WSP L CSPOLEL DL
% P1 (WSP : 8:02-12:00, CSP : 8:32-12:00) ZiZHEK IRz HoAm L, BKAKITEIDOTT
i P2 (WSP : 12:02-15:30, CSP : 12:02-15:00) (Zi3HcH > — FMHEICSM Lz
2%, P3 (WSP : 15:32-19:00, CSP : 15:02-18:00) (Z{X WSP TidHX £k, CSP T
X 600m LANIZH A LTz, ZTNHDZ &b, Y7 ORKMMERIIIELEICRE
N, YZIIBREFMFIZLIVRBTE L ZOMNELZEX TRERREYERICL K
5 ELTWEN, BELEFOMBEH L bIT, HoRFBEBRTE T 2WREIC
HY, BEHOLHLNEY I DEEREICHEEBEZRIFLTWD LRI,

&KIZ, WSP & CSP (21T DHEM DSk, MAEHERE X CHEMBRFRIZD
WTRE L7z, WSP Tix 378 (A xF:6, p ¥ YU IVF S5, LEEEAR: 23, &
A:3), CSPTix44fE (A3 :7, A¥ VY TVHE 6, [REHEK: 27, EKR:4)
DB L7, WSP 13 CSP & L L, famfEs, BEERE, MEREHEEIS L U Pieou
BEEREMEL, MRS JOHERIERICE) o7 (P<0.01), HEEHIT,
WSP (7-16 f/m?) %%, CSP (17-22 fi/m®) LV bABEIID o7 (P<0.001), ¥
7z, REMOBNHETHA A XRHEDOH EEBRFRIL, CSP £V bE1 o7

(P<0.01), WSP Tl K. humilis, L. nanum, P. anserina 72 ¥ ODEEMNMEL, KHimE
DOBVED N EBEORIZEBETAIZ>TWADIZX L, CSP TiX P. pratensis,
E. nutans, K. capillifolia 72 EEEDOEVEVAEBHBORICE LT 5RIT2 > TV,
TRLEDIENE, Y7 OEHIC bR BRI OB A WSP 0 E A IZ R
Bhhz, BEFMENMETL, ERZHEOH EHBAFENSEBY L, ZELIMELE
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EEZ LN,

&2, WSP & CSPIZRBW\T, KEBE XKy 7 (AR BP=0m) » b OHEE (I
B : CP=50m LAWY, UCPEEEMIA : NP=250m, REEEHS - MP=500m, &R
#R : FP=750m) DSEFEMOMEA, HYRFES LOESHREICRITTREBIZIOW
TRt L7z, WSP Tid, BEEEREL 22212 L72d\, P fruticosa DFEE L HEWIR
EHiZEmML, TRHEADOHEE LHERD L BIZES 2o/ (p<0.05), WSP iz
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Evaluation of two-season rotational grazing of yak (Bos grunniens)
in Potentilla fruticosa rangland in northern Qinghai-Tibetan Plateau :
Grazing behaviour, floral diversity and biomass in warm-season and cold-season

paddocks

Summary

Domesticated herbivores like yaks (Bos grunniens), sheep etc. are grazed in the vast
alpine rangelands of Qinghai-Tibetan Plateau. Degradation of rangelands has been caused by
overgrazing with increase of domestic animals following rise of population besides global
warming. Two-season-rotational-grazing system between warm-season and cold-season
paddocks have been spreading in Qinghai-Tibetan Plateau as accompanied by the decline in
nomadism with three- or four-season grazing system under the ‘permanent settlement’ policy
of Chinese government. The purpose of this research is to obtain the fundamental data for
concerving biodiversity and sustainable utilization of rangeland in Qinghai-Tibetan Plateau.
In this study in northern Qinghai Province, the effects of rotational grazing of yak in two
seasons (warm: mid-April to mid-October, and cold: mid-October to mid-April) for over 20
years on vegetation, floral diversity and biomass of rangeland in addition to grazing behaviour
of yaks were investigated in Potentilla fruticosa-dominant rangeland which is distributed
widely over Qinghai-Tibetan Plateau.

Firstly, grazing behaviour, diet selection and trackings of yaks were investigated in
warm-season and cold season paddocks (WSP and CSP, respevtively). P. fruticosa was
dominant species both in WSP and CSP. Subdominant species was K. humilis followed by P.

pratensis, P. anserine, P. dichotoma, L. nanum, E. nutans and C. atrofusca in WSP and was P.

pratensis followed by S. purpurea, E. nutans, C. atrofusca, K. capillifolia and P. viviparum
which were tall in height in CSP. Portion in diet was greatest in Kobresia spp (28.8%)
followed by Poa spp (22.1%) among grazed plants, that of upper 7 species was 79.3% and 19
species (or genus) were grazed in WSP. In CSP, that was greatest in Poa spp (35.9%)
followed by S. purpurea (14.1%) and Kobresia spp (13.3%) , that of upper 6 species (or
genus) was 84.7% and 19 species (or genus) were grazed. Astragalus spp was preferred most
in WSP and then S. purpurea > A. umbellata > 1. mongolicum > G.. diuersifolia > Poa spp,
and the rank in CSP was S. superba > Astragalus spp > A. umbellate > L. nanum > Kobresia

spp > Poa spp. Carex spp, Potentilla spp, K. cristata and H. mongolicum were avoided by

86



yaks both in WSP and CSP. Correlation coefficient between the proportions of plant species
in diet and in paddock were significantly high both in WSP (=0.909, p<0.001) and CSP
(r=0.934, p<0.001), but that between the proportion in diet and the indices of selectivity were
low. Proportions of plant species in diet did not consist with the values of selectivity indices.
Intake was greater in WSP (33.4 gDM/kgBW/day) than in CSP (20.5 gDM/kgBW/day)
(p<0.05). It was considered that yaks could not have sufficient intakes both in WSP and CSP
because yak cows calve only once every two years even though body weights of yaks
increased in warm seasons after having decreased in cold seasons when the intake would be
under maintenance level.

On grazing behaviour, in WSP, foraging time within a patch and moving time between
patches were greater in morning (AM) than in afternoon (PM) (p<0.001), numbers of feeding
stations (FS) and bites within a patch were greater in PM than in AM (p<0.0001). Number of
bites within a patch, bite rates, number of FS and steps within a patch were smaller and steps
between patches were greater in CSP than in WSP. Number of patches visited per minute,
foraging time and number of bites within a patch and number of FS in PM were 1.9, 0.57,
0.56 and 0.34 hold of those in AM. Yaks were distributed over the whole areas in P1 (WSP :
8:02-12:00, CSP : 8:32—12:00) and near the gateways to drinking points in P2 (WSP :
12:02-15:30, CSP : 12:02—-15:00) in WSP and CSP, and in P3 (WSP : 15:32-19:00, CSP :
15:02—-18:00) over the whole areas in WSP and within 600m from gateway to night paddock
in CSP. It is considered that yaks could not have sufficient intake both in WSP and CSP even
though yaks tried to maximize nutritional intake by selecting plant species, changing foraging
behaviour and distributions in paddocks.

Secondly, species diversity and biomass of plants was investigated in WSP and CSP. In
WSP, 37 species (Gramineae : Cyperaceae : forbs : shrubs = 6 : 5 : 23 : 3) appeared and 44
(Gramineae : Cyperaceae : forbs : shrubs =7 : 6 : 27 : 4) did in CSP. WSP was smaller in
values of Richness, Shannon-Wiener, Simpson and Pielou Evenness Indices than CSP.
Vegetation coverage and community height were significantly lower in WSP than in CSP
(p<0.01). Number of plant species was significantly smaller in WSP (7-16 species/m?) than in
CSP (17-22 species/m?) (p<0.001). Aboveground biomass of Gramineae was significantly
lower in WSP than in CSP (p<0.01). Subdominant species in WSP were K. humilis, L. nanum
and P. anserina which were short in height and grazing-resistant, while those in CSP were P.
pratensis, E. nutans and K. capillifolia which were tall in height. It was considered that

long-term rotational grazing of yak in warm and cold seasons decreased floral diversity and
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biomass of plants, especially in Gramineae in WSP as compared with those in CSP, and the
deterioration was going on in WSP.

Lastly, spatial variability in vegetation (cover, height, biomass, species diversity) was
evaluated in WSP and CSP, focusing on the distance to a night paddock (CP, <50m; NP,
250m; MP, 500m; FP, 750m). In WSP, coverage and height of P. fruticosa and the coverage
and community height of the understory increased as the distance to the night paddock
increased (p<0.05). E. nutans and K. capillifolia which were tall in height were main species
in the FP. The dominance values of P. anserina and P. asiatica which were prostrate,
trampling-tolerant and avoided by yak increased as the distance to the night paddock
decreased. Coverage value of K. humilis increased from the FP to the NP but was smallest in
the CP among the measuring points. In CSP, the coverage and plant height of P. fruticosa and
understory did not show significant differences among FP, MP and NP. Floristic composition
of understory was Gramineous plants, K. capillifolia, P. viviparum, T. mongolicum, A.
adsurgens and others. In the CP, number of plant species decreased steeply and dominance
value of P. fruticosa was greatest among the plant species. Biomass of understory plants in
WSP was greater in FP (169 gDM/m?) and MP (170 gDM/m?) than NP (101 gDM/m?) and
CP (100 gDM/m?) (p<0.05), and that in CSP was greatest in FP (402 gDM/m?) and smallest
in CP (259 gDM/m?) (p<0.05). Both in WSP and CSP, the values of species density and
Simpson, Shannon—Wiener and Pielou evenness indices were greatest in NP and smallest in
CP among measuring points (p<0.05). It was indicated that the distance to the night paddock
caused spatial variety in vegetation and the influence was especially greater in WSP than in
CSP.

From these results, it is considered that alternative grazing systems to two-season
rotational grazing just like rest-rotation grazing system or rotational grazing among paddocks
of smaller areas should be investigated for sustaining botanical diversity and an ecological
system of rangeland, besides enhancing efficiency of animal production in Qinghai-Tibetan

Plateau.
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