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B N AWE0oEMIL, FEARSMBEES CHT - EBNT -y OB TH S, TEHEEEMRESE
MOBRZE - BEHPH (FNEFNWSGPBLUCSGP) TY 73EOITHER 2T/~ FRKEMIE, WSGPTIL
20094E7H (W09) 12590.24r/H, 201048 (W10) 1Z511.843/H, CSGPTI3200844H (CO8) i2468.0
53/BT, WOOMEHEM- (P.05). KEBFEMIZZFNZFN373.5, 419.8, 195.3%r/HT, WSGPHCSGP
LB EM- (PC0.05). XBHTHTOHBE/BRIIBRAICLIZ25EEZERL (P.001), WMEERE
CSGPMWSGPL D i - 7 (PC0.05). FEFH TIIWSGPACSGPL D H/31 hEEIL#EL (P€0.001), /¥
v FRESERIIEN o7~ (P.00D). RBRREY/ 71 —F 4 2 FAF— 3> (FS) BCOSHWIILDBESL
(P€0.05), N+ b/FSIZCO8HWI0L D &b o7z (PC0.05). HEKRHMOBEELEHEROESICLBEN
MY OITBICEEL TR EEASN, HiAAoRENBEEER SN
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®
Y%  (Bos grunniens) &, FXv MERZHD
CHABTINTVWEERSETHD, BLWLWES, EKEH
CHBRSEICTH A 5N 5 E R IS @I U288 T
»5 (Durmowicz 51993 ; Hann2002). HE®
EE2500—5400 A — ML OF Xy NEIRICJENS
HAREFEMEIZIE, BEF140077EMNERD 20T
BBICEDEBFINTVWS, Y7IRERERRKEICES
THW, Vo, 7> b, BE, #m%, K#EkE K
MY ZEDTERWAEBMOCEEFRZRETS
KETHD. Lhl, iiF, HEEBCOEEICX
DFNXy MEREOERL, WELLOET, X5ICK
FEDOFEFEE, 8RR EDASHNEROESH
BREEBTIZ2EROME, £EREIEEOBHENE
ZMEL T35 (Ding52007a ; Yuan®2004). %
2, TNOS0BERIY I ORE, EHMICbRELE
BE2RIFLTWS (Yins 2007 ; BE/)II52007).
BIC, BEFXy MEFEO IR T R
EEFRANFIRL, EANEHANEEEINZ LD
IZixolz. 2Dk, FEREOZEHOREVHRE
FHOARERIL, REORBTHEBEGIELI LN
TERLRZY, ERIZBUISWMBEOLEML & 4B
HERRERIZETL, #kic &k - TIIEESE &
EIINTWE I EMSAERFRRIKE S LM

o

UAREOHEELE > TNS (Sunb2011). 78
R B R EROR THESE - BICHEE I
HEHEDO1DTHY (LiukLong 2009), KoxHICH
T5EOTEORIEIX, FORBERECEMORH
REZMNOIRERMERZITO L THEFRARERER
5. El, BHBETIBWTIRESIWORE, K
B, KEEWo RTENIEEEE M ICE BN
LTWw3% (Hasegawa®™ 1989 ; #1985 ; £ &K
ENE1998) T EMnG, REOTEMSTIE, HIE
B AT LDORELICES> TEETH 5.

£ T, FWERIIF Xy FERFEHE A ORS
PRI HICH L T, B REREERANR- T4
BEHEREZHSMITEIEICED, £BRES
BMWHZHYTH—RELT, X—FEBHREHE
HMERE O R B FRICBT3Y 70
BETEORHEEZENELT, YIVOFH2ESE
RECBHEL, WEMOFEHZANERN RSO
HETHHLZ SERRESRRBOMEILIC T 25
BT — Y 2B T 5 2 L2 REENELTVS,
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HEERGOBREREMTH S (FHMEI6° 517 55",
1b#33° 03 53"). E®I34000—4500 m, FREK
#13349.6 mm, 4 HIEKRI2459.680, £¥BER
i14.1°CT, #YOERMMIISAFANS8ATAE
T100-110H/#ETH 3. AENLHAHIIZT
Kobresia parva, Leontopodium nanum,
Elymus nutans, Taraxacum mongolicumis EH3
EL5E (F52011) THHAHELUBEMTHD, Th
PN RBICAA I NN TH - 7208, 19974
NHBEKAM CITWSGPET3) L ZEEH
(LAFCSGP& T 3) LicpiFT2&;:igh (BR)
KOF|HEN~., WSGPIZHFM T, HFE345 haiZ
#1200— 12508V 7 #4APHANS1I1IA A ET
230HM, CSGPRFRlicHEIFIHEn, HELAZK
X Ti3mfE15.5 halcf150—1608HD Y %2 12H 1
NS HEDOLAFHETHISHMBME N, &
FEHIE, v OEHRERBRIR G AL &
PHEZBRECRIZIHEEZRU AR (F52011)
ERICRETH 5.

2. BAEAE

HEREYIIRME Y 7 GEIE3~4i%, HEAED
200 kg~280 kg) T, BMIIMTHPZN, &R,
Y OWAEREEF AN IR I DEBENSFE20,
FREEDICHEY 7 e EN IESICHEICE -O—
JIZEEE N/, CSGP (15.5 ha, BMAD) IIH
WT, 200844H8H—10H (BAFCO8&$ %) iZ3
HF5388, WSGP (E#4345 ha, HHiZzLl) T80
T, 200947H30H—8H1H (BIFW09&E93),
201088H12H—14H (LAFW10&9 %) Z3HM
D24 TR 2170 2. FEKHOBEY
ZIXRBAERTH o, TEIIEHRIEICL D246
MEmEE TITW, &, KE KBE2E5L43HEE
WAL, EBEIMEHEAICRAILT, 20MRT

Kl FRy ' ERENG LT ERMEBIT S Y7 OTH)

- E R

&L T EBROY 7 OEEKBERIRE
Rk ICEHEED B EBEKIIR# /2720, v/ 35HICHE
BH3IN, RBEHELADLAN—R T3 12 A D4R H]
RRTHE2To7-. HHEIZBRYEBMOE IIRE
LT RAREDBEELE. b, BHEHCYTIZ
Bo3wic, BERRABMHICTHEZH2— B
e, RBTEEZEZCO81I24BTEIBR L H—
H (2008%#4H8H—10H), WO091X200947H29
H—8H2H, W10iZ2010€8H12H —15HIZfr\,
BEOHERL NS F £ TOHEBRHpRME & NHmg
E¥REFHEIL A £, BRCHRAETHEZZ2C08
1324 B LW —H (200844H8H —10H),
WO09I32009E8H2H —8H3H, W10iX201048H
15A—-16AIfio/k. Y7IEGHEEL THFHLE
BTAETOHEBELSNyFEL, NyFHNTHITE
TRBELEEGE YV —F T RXT—2a (B
TFSET3) &L, Xy FBXUFSIIBITEHE
BAGA LM TRER, NS MBIy FNBH, &
SNy FRIOB B & b5 E i L /.
3. et

TSR PEHEEERERETRL 2. 24RFRIfTE)
HANOVA, REAFAHLELEETH R
Wilcoxon/Kruskal-Wallis Testiz &V 8l&2#i 2 EK
ELULTREZTY, AEEERLEZEEIC Tukey-
Kramer TestxHWT, RBREHMOTEEZRE
L7, &7, &8 & ICWilcoxon/Kruskal-
Wallis TestiZ K D EAZERE L THREEORE 2
To7=.

s/ R
1. Yo D24KMITE
F1IZWSGP & CSGPIZ BT B Y 7 D248 178 2
AL VU ORERRMIZFEET, W09 EW10id
FNEN590.24r/H, 511.83/BTH-o=DiTxtlL

ANOVA-P fE?

agw e
A BEY B
Cco8 w09 w10 ) CO08 W09 WI0
BREX 3 3 3
BBREK 3 3 3
TEIRE, o/H
e 468.0+62.0° 590.2+31.2° 511.8+37.4° ek ns ns *
=45 195.3£57.6° 373.6+41.2° 419.8+36.0° *xx ns ns ns
e 650.074.2° 352.0+56.6" 330.4+46.6° * ek ns * ns
7 62.9+25.3° 86.9+19.5°° 101.6£16.5° * ns ns ns
AL EBEAY, %/A 66.6+ 4.3 69.3+ 5.3 69.2+ 4.3 ns ns ns *x
RB/ERL 0.43£0.14° 0.64+0.08° 0.83+0.11° X ns ns ns

T ML CO8: 2008E 4 H 8 A-10H, W09:20094 7H 30RA-8H 1 H,

Th .

‘ns: p>0.05, *:p=0.05, **:p=0.01, BLU***: p=s0.001.

SWBRE S - LA PA=100%.

WRTFECEEICAEEH Y (p<0.05, Tukey-Kramer Test).
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T, CO08i3468.0/HTHY, CSGPHWSGPLD
LAEZBICEN N> (10.01). RHEEEI ETEZA
TW09 &W10ik#Nn+Fh373.54r/H, 419.84/H
THh->DITH LT, C08i2195.34r/H TWSGPA
CSGPL O bEEICEN D2 (0 €0.05). /-, X5
BTN THRARM I D Eh-> 7/~ (0 <0.001). {k
EERIZICOSHIWOIB L UWIOL D B HEEICE, D
7= (D €0.05). BETTEIRFRIIIWO09 &W10IZFNE
$86.9%r/H, 10165 /HTH-/=0izx LT, CO8
1362.94r/A T, CSGPHAWSGPL D BERICEN D
7= (p <0.01). Fiz, MMUESIZEKMICLDED
72< (py0.05), 66.6—69.3%TH 7.
RE/BAEHIE, W09 EWIoIRFhFNEH0.64,
0.83TH-o>7HDITKHL T, CO8IFIFH0.437T,
WSGPIZCSGPL D B EREICE N/ (0<0.001).
WOSTIIRETE), WIOTIRRETE B L UL
LBESTHEEABICEEEZR2RLE (ZhTh

p<0.05, p<0.0538 X TUp<0.01) %3, FEZHOMmD
FEICIEEEBZEAR L (00.05), CO8TIATART
OITHEAB TREERZ N> 72 (00.05).

2. REBARIRERREITE)

K AT E 2 & 21Kk Lz, WSGPIc B
BW09, W10, CSGPIzBITACO08TORBITHD]
BN D EHBEIXENEN47.1E/&S, 53.4[F/
A&, 50.1E/RBHUT, FEHERIIL2ENH-> L
(p €0.05). BBUHMWBFGEREIIW09, W10, C08%
NEN46. 78/, 55.1%/F, 4728/ETH - 7.
HSEERRU < FNFN1.046/%, 0.98H/#,
1.08[E/#T, CSGPDIES NWSGPLD HEMN - -
(p €0.001).

BRERWICBITZ TR TREHERTEEECH
BRERMEZRLE 000D,

3. YOOREATH

FITHBHIZ BT BT ORETEERL.

2 FRY MEEBEABALUTFHEBIRT Y 7 OXBHAREABTD

Bam

Wilcoxon/Kruskal-Wallis Test-P fii?

®m A — 18 -
o8 w09 w10 Co8 w09 W10
BBRER 3 3 3
BEEK, AKR 300 716 540
R MR, [El/f 50.1£19.7°  47.1+18.8°  53.4+16.2° xoxx *E o ook *xx
B HMB R, B/ 47.2+19.0°  46.7£20.3°  55.1£17.3" xowx *or ok x *xx
R EE, B/ 1.08+0.24*  1.04+0.19"  0.98+0.15° e *x i o

VB SRR 1L CO8 : 20084 4 4 8 H-10H, W09 :20094 78 29H-8H8 2H, WI0: 20104 84 12 H-15H

THB.

tns: p>0.05, *:p<0.05, **:p<0.01, &L TF***: p<0.001.

PCEITRXFEMCHAEEDH Y (p<0.05, Tukey-Kramer Test).

K3 FRy PEAEBSLBEHMIBY Y2 0RBITH

Wilcoxon/Kruskal-Wallis Test-P f&?*

®H H bl RS
“““ - BBy - "'*
Cco8 w09 W10 Cco8 W09 W10

BREK 3 3 3

BEANyFK 521 200 234

NA R, A RNy F 65.4+90.0 62.3%59.0 64.1+103.1 ns  F** i ns
REHEE, ~1 MNB 1.0+ 0.4° 1.5+ 0.4° 1.3+ 0.4° *okox *oxx *xx ok x
N F B 5.2+ 8.6" 7.9£10.8° 7.3%11.6° o ns * ns
Ny FREE BRI, 11.9£27.3 10.4£11.6 9.5+15.0 ns ** ns ns
Ry FN FS, FS/Ity & 9.5+14.6° 6.2+ 5.3° 6.3+ 8.1° *xx *rx o ns
FS R & WF ), #/FS 73.7+174.3°  40.3+36.3°  52.0497.1%® FEe kA x ns
FS/SA h¥&, ~3A h/FS 9.1+12.4° 10.1+ 6.3 14.5434.4° Frx o wxk * ns

TR HIMIL CO8: 2008 44 8 H-10H, W09:20094 85 2R-8H 3 H, WI0: 20104 8 A ISA-16 A T

»5.

*ns: p>0.05, *:p<0.05, **:p<0.0l, L L***:p<0.001.
SRS : T4 —F 4 VT ATF — 3 v,
CETRCEHICEEEZED Y (p<0.05, Tukey-Kramer Test).
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ISy FW G D INA NI &N TR B RV T B
WEICEREET o7 (0 20.05) 2%, HARE,
Ny FEEE, Ny FNFSE, FSRERBMBXLU
FSNA FERBEEHORBTEEZR2RL -
(P€0.001)., BREEITFNTNWSGPTIZIW09IZ
1581 /%, W10i21.3)N1 M/#T, CSGPTIZ
COBITWSGPXL D B HEITENVWLONAS /B TH-
7= (0€0.05). /Xy FREBEEIZCSGPL D HLWSGPD
FESMNEMno = (p €0.05). /Sy F %A DFSEIT
CSGPAIWSGPX D HZEI2£< (p €0.05), FS¥%/
DERARKEIZCSGPOIES MEM -~ (p €0.05).
FS¥7= 0 )81 MIIZW09, W10, C08%FhFH10.1
N1 N/FS, 14.5)N ~/FS, 9.1/N1 r/FST,
WSGPTOWI0BHRIZEZN >/ (p<0.05).
CO8TId/S w F R4, WO9TIZ/Ny FRIBEHE
HER<HHEBHOITNTORBHFYEHATHER
fEARRZEER L (0€0.05). WIOTIIEAREETH
BlzEsEEE2R L2 (00.001) 28, FOMOEA
TIEEE T 2o 7.

z =

FRy NEROBEEFTIZ, KFLEHORE
ENREL, BEHTORYRERS, EYRER
7 EVEEEICRAE - TWS (Songn  2006). &
WMRTY I OITEHEHEETT > 20, EhiEENH
FELUEMBEGERN B DR WK TH 548 & —BE
EREHTHABTHESATH D, WmBMTOTE)
DEEICENEE ITRD 5z,

WSGP & CSGPIZ BT 2R ABMMIIWSGPLD
CSGP DIEs> 238 h-o 7. WPt EENDirns
REZIDZ<OREZELINIEZGAV, HE
MELSTHENEWEE, XEOHRABRMIIES S
M, BENDREREN & ZITREABHNEL
BHE BABL972) WESINTWSE, Lirl, &
HRDCSGPTIE, £#—FFETOEREIIWSGPLD &
Wiz, REFEIIEL R Z &R, BIROH
HrRARRIERE . UVREENDEL L
5&, BABRZEETSIEICEST, BHLE
S5ETEN, FHEOHMBTIE, £-—BFOEL -
BOARI AL E#kE T 5 72 DIZCSGP TIIERER
BO-DHEPOEREIIEIELTHEL, YIIZL3
BADIREZEDEEBICID, YIOUARERD
iz zs (EA)NB2007) Z&n5, CSGP
TOWAKEEN, WSGPE BT 2 LM bie
BoTWhwhkEEZONS, TAHEEBNS BHEELT
3B EEBEBIIRERICRD, REBEBED
T35 EHHES1969) ZEAMEINTHD, BH
IRNF-EHRBITHICEST IR F— L OHM
MAELBZ0, BAEMIIBDTSEE2 505,

YU ORBERIL, 24 FEIE TERETNCOS
T1213.6%, WO9TI325.9%, W10TI329.2%T&H 1,
CSGPTEWOIEWIODIFIFLENIUUT &o. K
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/AL, FhFNCO8TIZ043, W09 TI20.64,
W10Tid0.83&7a D, EHMTENH -, RUE
HITHBIWOIELWIOTIRENNS Mo ZDITHL
T, BR5FHOCO8E THEMNKELIRDZ I ED

5, HEAETIIXKEREIEAD L (Welch & Smith
1969), EHOREBIZFRARB LD b KEREHEICHE
<KBR (BhAKB1972) THE-DEEXLNE. KB
BEBEWZIERFREBEOENVWI EERL, £k,
CSGP T AERBIADREVWDT, (KEEBIEL R
STNW5, BEFEIIZCSGPOIIE S ASWSGP & D KiE
8o/ (p <0.01). EEOWSGPTIIHEY DR
FEE TR FEVN, BEROLDIELZDOD
BEERERELAEZENS, VYORBABE2HRAETS
O RARBEENEY, REUNOTENTZED
LisEZOND, —HFERLAELDIICEA-FFD
CSGPTIX, MEEAR> THENBEIC DRIV
F-HmnaLhrso, BREBNEASL, KB
BEAENLEZEEZSNS. FABICKIIMELM
B ST 2291, Y7 OBBIRRMNDRNT
EBHRERBRINE<S< R E—HREEZ SN £—
FETOCSGPOEBRERFLEETHD, D
O RBHAEROEL VWY NS R, Hto
BRI XD EEROM EZHITF5RRKOERIC
BRoTWwWabEEZONT.

R EREBRTEICBNT, 1&a5YA »EBK
ERBEHGEEREIT VTS, COSIZW0IL D FENAS
WI0L VIR, EHICLIEENBLSNRNDICH
LT, HEEEIZCSGPOE D ATWSGPL D H#h >
. INSIKIEREEEMAERERS B X THRBED
Bl ENERLTNWE EEZ 5N, SEORFN
WHETH S,

WSGP  (W09BLUWI10) TORAEEIICSGP
(CO8) XV BHEMD. E/-, COSTI/Nw FRIHE
¥EW09, W10k 0Dk, Ny FEBEREIIE
ol ZCHESAHEL, BTRERTIINSR
Eizkp, AIREENDRLIEST, Y7 IFEeHE
MERTRMNZ <A, HBICRERMINDZD,
REFEMNELLRD, FSTORABENEL S,
BERADRIBDE, N1 REIFRENS. v7
BREBEZESINA MNEEZED THRAROMR
LEHELIDETS. LAL, N1 RENI B
INELTBE, MECHRIBED ZLNLRAH
EELSBD, RARMBELT 22D, 1A%EY
BEEIZHA T2 Burlisond 1991). Y 27Ii3EMH»
SRITHITTHRES EIRINF—2FELT, SAF
AETOEVWAZ2HEBIHLEHHURERENS,
WSGPTIENA P EEERBRETHED TS EHHR
EThad (BRN52010). BES (2005) 134
B2 EREEROME 2T, 8AL12A
Or—YH V) OFPEHERIZIZFNFN339.0
(984) g DM/m2, 65.9 (15.9) g DM/m2THD,
HAMOEMBHERICEZERENH D L2H/EL



BRERERBHTOY Y OITH

TWb, CSGPTIRENHEL T BEMET
L, FEEHCOEZ2EZAFICEDIRELRLZE
NTHD (F52011), REENMEI-EEEZXDS
nrz.
CSGPTIIKEB LI UHEETHICEEKRENALN
2. YRR BTENFICEAMEREZKERDLZ
CAERINA, AU ERTH DEEITE—
Tid7<, Z0ROICEAEYE S REENEIRE
WCRRD, BRIXKBITHOEAMELZ>TVS
CHEBEIEND., SHREMES R EITHE
CHEBERATAVEND D EEZ SN,
PEQZEMNS, YZOTENIRESREHICL S
TRELBLTDIENHENERD ., VIO
BIIBHHRREROERRUEZH B S SH
% (Ding®2007a). WSGPTIIHMNRET 57z
W, BERIZCSGPEILE LHMMICEETH 548,
+ohEEBRT 5-O0RBUNOTEI 2RI E
T, BaEME2EELIE TS, £-FFDCSGP
TRERHEET S ZOERBIMIKICARETS. 20
EHEEGEERODELWVWT NG VANY I OITE
CEEBLTWSEEZLONE. B, £-FF0D
CSGPTIIEENPRL, EEHETTHHT, v
OEBEREAEITRENWI &, Yo AHENS T
SR¥EEFBRLTWAENVWIEEZRLTVWREEX
5Nh5, BEREMOLIEBLOVY I OEERICD
BEE2REFLTNS EHEIN (Dings2007b
#52007a; 252007b). Y732 -3FITIEL,
LTHE5T, BRRELEMEL TS, REZK
W OATRAZIZHBFAROHK SR TN TRV,
ZOBMICEEICMEAREGED Z&ickD, v
DIRE - BlzREL, BEMAOAMEENTS
ZEMTEBEEZONDG, HHOREEVIOA
EEMENCERLN LIE520I121E, #IERK
PR AR L, FHENZRBBREESRIERD AN
R RERXFHYFAHOEERRERFTTIL
ENHDEEALNE.

EHEOERTICH0, THHWEEWEBEE
WEERBEEENSHREL >y - B L UEME
Bt ¥ —0WEgLI2ZDH 2 &, EMIBEERS
BEDOREHEERICEBHT .

APEIZ, TAERREZBEFNEREX TR
ZERIC BBRXZFZEMABERBET IV FR
2022 EL MM REZEBMAYRBEICLDERL
o, £, —HREHBERETAMEEREERS
2008-N-117 TEREREHE LR EFsEME
BoR [ CXAFEEZTE. ZIREHD
BEXRT 5.
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Abstract

Behaviour of Grazing Yak in Alpine Rangeland in Warm and Cold
Seasons in Tibetan Plateau
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This study was aimed to obtain fundamental data to establish the grazing system for sustainable use and ecological
preservation of rangeland in Qinghai-Tibetan Plateau through investigation of yak behaviour in rotational-grazing paddocks
between winter-spring (cold) and summer-autumn (warm) seasons.

Behavioural observations of 3 grazing yaks were conducted in warm season paddock (WSGP) and cold season paddock
(CSGP) in Yushu Tibetan-Autonomous State, Qinghai Province, China. Grazing time of yak was 590.2 min/day in July 2009
(W09) and 511.8 min/day in August 2010 (W10) in WSGP, and 468.0 min/day in April 2008 (C08) in CSGP. It was
significantly shorter in CSGP than in WSGP (P<0.001). The rumination time was significantly longer in WSGP (W09: 373.5
min/day and W10: 419.8 min/day) than in CSGP (C08:195.3 min/day) (P<0.001). The chewing number per bolus in
rumination was significantly different among the observation periods (p<0.001) and chewing rate was greatest in C08 among
the three (P<0.001). The bite number per patch in foraging behaviour was not significantly different among the observation
periods (p>0.05). Bite rate in a patch and number of steps between patches were significantly greater in WSGP (W09 and
W10) than that in CSGP (C8) (p<0.001). Number of feeding station (FS) per patch was greater in C08 than in W09 and
foraging time per FS was greater in C08 than in W09, but bite number per FS was smaller in C08 than in W10 (p<0.05). It
was considered that the differences of vegetation and biomass influenced on grazing and rumination in yak behaviour and that
new grazing system should be investigated.
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