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FNEEL, Xy FHN AL REEIL WSP 28 CSP LW b A EICKE o7z (p<0.001), 3y FRIHHK
X WSP 28 CSP L v 4 IV 7o 7- (p<0.01),

INHDZ ENG, Y7 OBMEOZ Y LELFED @ VIEY & 1T—E8 T, BckT 2R
BERERER DB L > TEBNT 5 Z L AWLMo T, £72, Y2ZII Ry 7 (FE) LRI
FOREBITEE ZOMBEEZEZ T, MXAEEZFHT L L TREERELZRRKICLELI LTS
EEZLNT,
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EAIR - EE SRS - Tk 15 4 8 1 A FPRIR - 240 - PRk 16 45 1 ] G

TR - RS - SRk 16 45 8 A A HE TR - RS - SRR 16 4E 12 A A
PR IR « BELIdl - SRk 17 4F 8 A& FRJRIR « IR0 - "Rk 17 45 12 A A
FAJRUR « BRI - SRk 18 4F 8 A fAZA Hh FRTR IR « BLORHR « SRk 17 « 18 45 e B 3R

4. REMBPETEHE,
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F_Ry NERICEEER (Potentilla fruticosa) B 5FEHIZBIT 5
B Z= oo & KB T O
Y 7 (Bos grunniens) DR EITHB L OBEEBHEY

BR)IMEER" - o' -2 EHf’- w9

2 K

W58 2 FRlmi e @&t (P fruticosa) 18 &M (WEZRHC « WSP, ZEZ=HUHH
CSP) (ZRWTHHY 7 OEREATE), REMBOEIR, N F vy 7 AME L 2D DR
FEIZ X DEWITOWTHRE L7z, T ORGSR, WSP & CSPIZBWT, W iLd P fruticosa
ST T o o 7o, WSP Tl K. humilis 359iN T 3 2FE T, P. pratensis, P. anserina,
P. dichotoma, L.nanum, E.nutans, C.atrofusca 7% ENEOWITHE ST HH L 7p-> Tz
DITxt LT, CSP TIL P, pratensis H3e\ N CHE (ST 25T, 4 REBD S. purpurea, E. nutans,
HX YV VRO C oatrofusca, K. capillifolia 3 X O TRLD P viviparum 72 £ B O
WHFENZ OWITE ST 5 ThH o 7o, BEHEWIX, WSP Tl Kobresia spp (28.8%) &
Poaspp (22.1%) »Eb%<, EAL7F (B) OREEEIX793%7T, 195 (B) DO
B MR LT=, CSP Tl Poa spp (35.9%) ODHEN K H %<, RIS purpurea (14.1%) ,
Kobresia spp (13.3%) WM& LB EINTZ, FAL 6 OBREEIEMN 84.7% T, 161 (&)
DERE PR I Tz, WSP & CSP T& bICARAMEY DRRIT/R D272, WSP Tl
Astragalus spp N bIF £, VTS, purpurea > A. umbellata > T. mongolicum > G..
diuersifolia > Poa spp ONEIZAF F 4172, CSP TiX S. superba > Astragalus spp > A. umbellate >
L. nanum > Kobresia spp > Poa spp DNAIZ4f F 4172, Carex spp, Potentilla spp, K. cristata,
H. tibeticum |3 WSP & CSP Ol J5 Tt HiLiz, V7 OB A FEOEIE 1L F ik A4
HERCFE O AR HEE (5 & DRI WSP & CSP CT& bIZE WM Z /R Lizns, B ER~d
R ORI OMBEITIE S, HREBOZWVEY &L EBFEDOEVED &1 E—E Lo T,
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REX 7D HEA 1L WSP T 33.4 gDM/kgBW/day, CSP T 20.5 gDM/kgBW/day C, WSP
25 CSP LV b Eh o7 (p<0.05), LALASK 1 1 EOY 728 24EIT 1 ELALTY
RN END, BRICBEIHICLELRRRIIERTE TV RNWEEZ 2 bk, RETE%
FHT (AM) &% (PM) THEST 2 &, WSP TIE Sy FRERARRE & Sy FRIB B
I E HIZAM A PM LV HE< (p<0.001), /Xy FHNFS e 1 MuIWFive PM
NAM X0 HAEEIZE) -T2 (p<0.0001), CSP TIXWSP L0 &3y FHNA MDD
2, N NHEENELS, FSEE Ry FWNBEN DL, Ry FRBRIEE o7, &
72, PMIZIZ AM L Mg L, BAZERFEYS 72 0 3AR /S T 1.9 B L7208, Ny
FNERERMIT 0.57 1%, /X> FHA M0.56 fi5, FS #1034 (512 L, Ny FHBE
BREE & BB Lz, V7 D8Ry 7 NNCE A 2 R AT K 0 92 &, WSP
& CSPOELBE P (WSP : 8:02-12:00, CSP : 8:32-12:00) (213 K 7 &I /5A5
L, fKITEIOFTHI72 P2 (WSP @ 12:02-15:30, CSP : 12:02-15:00) (ZiZHHt 7 — bt
W23 L7243, P3 (WSP : 15:32-19:00, CSP : 15:02-18:00) (21X WSP TiI/SK>
2312, CSP TiX 600m LANIZ 4346 L7z,

INHEDOZ END, Y7 ORBMEYEEIIIESEICEESh, SRy 7 LRI
FVREITENE ZOMELEZ TREEREZRRICLE D & LTV, BEFELEFD
M2 & B2, TR BLEBITE T RWIREIZH Y, EHOSEI Y 7 OAFENE
IZHREE RITLTND LRI,

)

1. &

HERBMIC L 2RI R ITHREITEHCREE AR O O Z2BETH Y, Hidk

ARRFEHIEDIEAR RBEDO — > Th H 5, FHEOBRRER & TS 5L KIS
WCIEREM 223wl 2372 ST % (ARNOLD and HILL 1972), XS #EC K D RE) D 3EIR
REICETLHERN L UTE, MO, Z2RHEE, BUFEE, KENSD, THERE
Bk LBV, EEFHIE AT ER DY, DL < DER DD > TS (BLACK
and KENNEY 1984, O’REAGAIN 1993), UG &I ERE DIEHE T —E OFEYSEIRNE 2R3
ZENEL, FRCHEHOMMIER N ST, MAESMPEMET, FIATRER SN S E
IRHFIC 8 OB BAEYRINE X8R 2, B AR A LR R T H T, FE I
WIZERME L2V S 720 (ARNOLD 1966), T4, JARAEREEOFERIZ LV K & 01 TH)

il

I
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BT DIIZEN L AT TV D03, BHWEA & BUY 7 OREAITE & ORIRICHT 5
BEHIWEZZITDA TV Y, £ 2T, AW TIE, B 54 505 2 Tl
BOEHIZ W T, Y 7 O EATE), SREMY), BIXHALE L 2 OFEHIC L HEH %
HOMNCT A 2ERE LT,

2. MEIBXUOFHE
2.1 FEAHL, HiHids L OFEEEH

FAEHONLEZ B 1 IZR Lie, AL, PETFy b s AR LR S URmE )
(37°35'N 101°25'E) (ZALE S 2 T E FHEE MIRIER B 16 R S350 o 54 f i SUcho <,
TR 3280—3340m, AEREIREK EIT 509.3mm, KiRIZ-31.5—275CThH 5, BRI
IX P, fruticosa (& &ME) 73N 5T C, Kobresia humilis, Poa pratensis, Elymus nutans, Kobresia
capillifolia 72 £ SIRIZHE ST HFETH 5,

SRy 7 (RIX) BLER ZK 2 128 Lis, ABEHCIXim s 20 4EHILL Rich
=0, BEBPS Ky 7 (WSP) Timfd 31.9 ha 12/ 50 BHOY 7 & 4 AR5 10
AHRIETKR 185 A, ZEHRMM/SFy 27 (CSP) TIXMEAL23.2 ha lZKI 45 BHDOY 7 %
10 AR bEED 4 A E T 180 H IS 2 Bnta i M Tod, I L 0 B &
DEFBIZHE > THIAYIMOREEIT> T D, E&1T72<, RETERICITET 58
Ry 7Y 7 28E L, by FECEMICKM Lz, fOKIZAFR 1-2 BENRy 7
R 21T 7o, BEARIER 8 Kin D 19 KFE T, AR 8 KF 30 o0 D 18 I
F T EIT o T,

22 AEAERRA

WSP {25\ T 200548 4 6—10 A, CSP BT 12 H26—30 HIZ, 50m DT A >
NZ ot 7 b 24 KREL, ZHEMEHRA 2 MEZL->T1 m#ECHIL L 72t
LB XOESE (F2138R) Ziek L, MH D & OMBIEE S &2 ki, £z,
XRy 7250 cm x 50 cm D3 R T — MNETHY ORI X OFERI O & KD Tz,
R i O 5E 2O EZEA (Importance value, LA : 1IV) (fE 1998) TH L 7=,
IVsi = (HTi'+ C i'+ Fi")/3
22T, HT, Ci, FiSREMERFEOM Y S (HT), #E (C) BIOMHBIEE (F)
DEFHEZNEI100% & L2 & ZOYFE i OFXHETH 5,
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23 DREMY L REROPHE
23.1 BREWHEY

YO ITEAL DR BEE LI W e, BREMEMITEOTMSTC X DAL (SPARKS
and MALECHECK 1968, SANDERS ef al. 1980, VAVRA and HOLECHEK 1980) % HWNTHEE L
7o FEIF24RFRIOPEEESE 2 BE L TG L7z, 7233, Kobresia spp, Poa spp, Astragalus
spp, Polygonum spp, Carex spp, Aster spp, Potentilla spp, Gentiana spp 72 £ OIEWIZ D
WO B HLAL TR LT,

P i ORBEISIILLTO X Sk,

tRAEIE : PDi (Proportion in diet) = AT 1 DRMLEER 7Ky 4l ol o BERL A
232 fEAERME

FEMIRE i DY 712 K 53R M % Preference index 38 5N Ivlev’s electivity index (Ivlev
1961) D 2 DDLU LV FHAMH L 7=,

Preference index : Pli = PDi/ IVi
Ivlev’s electivity index : IEIi = (PDi — IVi) / (PDi + Vi)
233 A=

FRERIIEEREIUC LD AN HRAEIKS (AIA) HEIC X > THEE Lo, SREMEWIE
B 7Y U BRI L O ERL, LU EHOCTERIC/AR D E TS L THONNC
fit L7z,

AR = PR < P AIA SR / B AIA G &

REY -V REERAHTET 72010, Y27 O L AELZHIE L, L TFOR (3 1989)
VAT 2 #EE LTz,

Y7 OERE (W) : W=(HapE* x {£F) x0.75/ 10800
24 ATEFHA
24.1 PREATHIRAA

WSP TiX 200548 H 8+9 HD 2 HIE, CSP TIX 2005412 A 27 -28-29 HD 3

A, 3 BHOY 7 ORBITEOBE AT o712, BEIIHOBBIAE ITRETEN L E
LTBATY, 9B —12 ReZ Rl (AM), 14 R—17 BiZ2 % (PM) &L, 1BHICOX
FRTE PR 20 MBS Lo, BURIRERITIZIE, &3y FITBIT DERERIA & #& T
M (EREFREHE), A M, B (RT v 7)) BEIOT7 4 —FT 47 AT —2 a3 (FS)
B, 6Ty FRIOBEIRH & A8 aiiek LT,

-20 -



Fig. 1. Experimental site in Mengyuan Prefecture, Heibei State, Qinghai Province,

China.
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Fig. 2-2. Layout of two 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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242 ATEMLE A
WSP T% 2005 45 8 H 8+ 9+ 10 H 8:00—19:00, CSP Ti% 2005 4F 12 7 27 - 28 + 29 H
8:30—18:00 (2, ¥ 7 5 EADTHES 1112 GPS 525 #% (BGDL-1I, (¥k) SLFERERT) (f&H 2002,
FUKUDA et al. 2003, #&H 5 2005) Z#E L, /SRy 7 N TONEORKE « B2 ek L
Too T DORKEE « BRET — X 2\, WSP BEX O CSP OEMEEE K v 7 ~D 7 —
K236 DY 7 OEAREREZ LT O Hubeny OB HE . (Hubeny 1988) % W CEHE L
720 TARRERERIAEFS JOYN AR A SRR, [ SR Y A R L S YL U 7 SR SR 2
O WEEITAFE 22D 2 IZED HFEMEROMHEIZ L VER L,
DST = + ((M x dLA)* + (N x cos(aLA) x dLO)?)
ZIT,
DST =2 sifH BR#fE
aLA =2 ROEJERE (F 27 V)
dLA =2 ROFfEEZE (T V7T V)
dLO =2 RORER (TVT V)
M (R ERYAR) = 6335439/ Y (1-0.006694 x sin(aLA)*)?
N (UNPERRHREES) = 6378137/ J (1-0.006694 x sin(aLA)%)
TH D,
2.5 HrEtALE
T2 IXEHE £ BEEFZETRL, NRy 27 £ 2 Z K & LT, Wilcoxon test
Z RO ERBENRENTZHEIZ, W XHOZEDORE % Tukey-Kramer test & 721 student

t-test (C K VD T 72,

3. % R

3.1 Ak

HBIAEL L WSP Tl 24 J& 37 1, CSP TIX 30 & 44 H T, Wb P fruticosa 73
HFETd o 72, WSP Tl K. humilis D3 RIZHE 53 558 T, P pratensis, Potentilla anserina,
Ptilagrostis dichotoma, Leontopodium nanum, E. nutans, Carex atrofusca 73 & 73 DIRIZIE
HT AL 72> TWaDIZx LT, CSP TlX P pratensis NIRIZHE ST 5T, 4 xF D
Stipa purpurea, E. nutans, 71-%> VU 798D C. atrofusca, K. capillifolia 3 X % TFD
Polygonum viviparum 72 £ G5 O R WFEDNE OWRITE ST 2 Th o 72,
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32 YU OREMY

WSP & CSP 2RI DY 7 OFBMEZFR 1 IR LIz, WSP & CSP TIZZNZI 19 B
LN 16 OEAFEDOR R DR S 7=, WSP Tl Kobresia spp (28.8%) & Poa spp (22.1%)
Db EBIN, HWTA 2B D P. dichotoma (7.0%) , E. nutans (5.5%) , ¥7
B L. nanum (5.4%) B L~ ABO dstragalus spp (5.3%) BNELHESNEZ, Zhb

(A XFLD S, purpurea (5.2%) Mz T BAL7FE (&) OBEHEGIT793% L o7,
CSP TlX Poaspp (35.9%) OEENHRHZE <, KIT S. purpurea (14.1%) , Kobresia spp

(13.3%) , E. nutans (8.3%) , L.nanum (6.9%) , Astragalusspp (6.3%) DIAT, Zil
5 ENL6FE (&) 23 84.7%% (Hdiz, 723%, WSP -« CSP & bLICAAMWEM OHRITA LI
A/ oY
33 Y7 X ARSI

Preference index & Ivlev’s electivity index (3 1) (ZX 2 &, WSP Tl Astragalus spp 7>
b FEI, i\ T S purpurea > Androsace umbellata > Taraxacum mongolicum >
Gueldenstaedtia diuersifolia > Poa spp DONEIZAF £i172, CSP Tl Saussurea superba 73 ¢ b
If-F£i, #eWTC Astragalus spp > L. nanum > A. umbellata > Kobresia spp > Poa spp, S.
purpurea ONETH-F 7=, )5, Carex spp, Potentilla spp, Koereria cristata, Helictotricum
tibeticum X WSP & CSP O J7 TElT b7z, T mongolicum |5 WSP TIIAF E7273,
CSP TlItkE oz,

PRRAEY) OFERHE 5 BE, $RAEIA, Preference index 35 & TN Ivlev’s electivity index [ D
FEBIMRE A £ 2 1R LT, Y7 OREMEYAFEOEIEG & BHAE A=A R 4 - 58 o FH o 8
5 L ORIZ WSP (1=0.909, p<0.0001) & CSP (=0.934, p<0.0001) T& & &\ HBE

NRO Lz, L L, BB & FEOE|A & Preference index (WSP: 1=0.184 35 JX (8 CSP:
=0.188, p>0.05) & DI DOFHEIIFL <, Ivlev’s electivity index & IX WSP T r=0.288 (p>0.05),
CSP TiE r=0.488 (p<0.05) TH o7z,

34 Y7 OBRRBE

WSP & CSP IZBITH Y7 OBRREEEZEK 3 IR LT, Y7 OBEEIXZ WSP Tl 5045
g/head/day T, CSP TlX 4274 g/head/day ThH -7z, 1 BHY 72D O E TIEHILX DFH

CHEBZEPRBEO N o bOD, KEXZY OF AT, WSP TIX 334
gDM/kgBW/day, CSP TiX 20.5 gDM/kgBW/day G, WSP 73 CSP LV ©, %~ 7=, 1t
REEYS 720 OfRAE T WSP>CSP (p<0.05) &72-7-,
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Table 1. Selection by yaks of major herbaceous plants in rotationally grazed warm- and

cold-season paddocks in Potentilla fruticosa alpine rangeland.

Proportion Proportion Preference Ivlev’s
Species (genus) in paddock' in diet index electivity index
WSP* CSP°  WSP  CSP  WSP  CSP  WSP  CSP

Kobresia spp 22.67 7.55 28.85 13.26 1.27 1.76 0.12 0.27
Poa spp 13.94 24.07 22.09 3592 1.58 1.49 0.23 0.20
Ptilagrostis dichotoma 6.99 2091 695 228 0.99 0.78 0.00 -0.12
Elymus nutans 5.61  8.60 552 8.28 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 1.11 529 6.33 2.70 5.70 0.46 0.70
Stipa purpurea 225 945 521 14.06 232 1.49 0.40 0.20
Lancea tibetica 2.81 0.56 3.20 0 1.14 0.00 0.06 -1.00
Polygonum spp 225 577 3.11 191 1.38 0.33 0.16 -0.50
Carex spp 417 7.04 287 254 0.69 0.36 -0.18 -0.47
Potentilla spp 929 279 279 136 030 0.49 -0.54 -0.34
Androsace umbellata 1.20  0.65 250  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 .23 1.25 1.48 7.69 0.19 0.77
Taraxacum mongolicum 0.62 0.88 1.21 0 1.95 0.00 0.32 -1.00
Helictotrichon tibeticum 392 3.67 0.80 1.15 0.20 0.31 -0.66 -0.52
Plantago asiatica 3.92 0 0.41 0 0.10 - -0.81 -
Gueldenstaedtia diuersifolia 0.23 0 0.41 0 1.78 - 0.28 -
Thalictrum alpinum 1.86  0.40 0.21 0 0.11 0.00 -0.80 -1.00
Draba oreades 0 197 0 1.15 — 0.58 - -0.26
Ligularia virgaurea 0 1.40 0 0 — 0.00 - -1.00
Aster spp .13 3.21 0 0 0 0.00 -1.00 -1.00
Anaphalis lactea 0 1.87 0 0 — 0.00 - -1.00
Ranunculus brotherusii 0 055 0 0 — 0.00 - -1.00
Pedicularis kansuensis 0 1.25 0 0 — 0.00 - -1.00
Dracocephalum heterophyllum 0 041 0 0 — 0.00 - -1.00
Notopterygium forbesii 045 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 0 175 0 0 — 0.00 - -1.00
Oxytropis ochrocephala 0.87 0.87 0 0 0 0.00 -1.00 -1.00
Gentiana spp 0.07 093 0 0 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. 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.

Table 3. Herbage intake of yak cows in rotationally grazed warm- and cold-season

paddocks in Potentilla fruticosa alpine rangeland.

Body AIA' in AIA in Herbage Herbage Herbage

weight of Fecal output feces herbage intake intake intake
Paddock  yak (kg)  (g/head/day) (%) (%)  (g/ead/day) (g/kgBW/day) (g/kgBW""*/day)
WSP?  150.3£6.9"  1666+269  10.47+0.12 3.45+0.13  5045+767 33.4+3.7° 117.0£14.2°
CSP®  212.0+22.0  1493+86  10.33£0.06 3.61+0.04  4274+247 20.5+£2.7° 77.7+8.6°

Values are expressed as mean + standard deviation.
! 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.

3.5 YU OREBITH
By 7 @ WSP 35 X TON CSP TOREBATEI Z R 4 (TR Lo, NNy ZRHTHERT S &,
BN 72 D EIR S FH8, Sy FREREFREHE, Sy FHRAT v 7THlE, Sy Fg
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Table 4. Foraging behavior of yak cows in rotationally grazed warm- and cold-season

paddocks in Potentilla fruticosa alpine rangeland.

Paddock' and period®

WSP CSP P value
Item 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
0.9+03  0.9+03®  1.0£0.3" L.0£04  0.7£0.2°  1.3+0.4° ns *
Foraging time per patch, sec/patch
55.9466.3  62.6+£79.3"  49.7+£51.3% 52.4452.6  71.963.7° 41.4+41.5° ns ok
Bite number per patch, bites/patch
67.4+76.4  71.7+81.2°  63.471.9% 37.2436.2  51.74#43.9°  29.1+28.1° ok ok
Bite rate within a patch, bites/sec
1.2+0.4 1.2+0.3* 1.3+0.5° 0.740.2 0.7+0.2° 0.7+0.3° ok HHE
Number of feeding stations per patch, FS/patch
7.1+7.7 8.2+9.0" 6.2+6.1"° 594169  10.1£27.2°  3.5+3.6 Rk Rk
Number of steps within a patch, steps/patch
6.1+7.7 7.2£9.0° 5.2+6.1° 2.543.6 2.5£3.7° 2.5£3.6° ok Rk
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+18.0° 13.0£17.9° 8.6£123  13.8+18.2"  5.8+58" ns Hrx
Number of steps between patches, steps
4.4+5.9 4.145.9° 4.6+5.8° 5.849.7  8.8+14.6°  4.1+4.6" ok ok
Step rate between patches, steps/sec
0.86+1.02  0.86+0.79 0.86+1.20 0.85£0.96  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.

abc

(p<0.05).
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BRI L OV FRIA T » THEIIZE TR Do 7o, 2Ny T U720 3 8 45(67.4 vs.
37.2 bites/patch), 73w F 7=V FS % (7.1 vs. 5.9 FS/patch), /3> FHHE (6.1 vs. 2.5
steps/patch), /%> FPN/NA RIEFE (1.2 vs. 0.7 bites/sec) 1% WSP 78 CSP L ¥ b A EIZK
o7z (p<0.001), 1T, 73y FRAHEIT WSP 28 CSP L0 L HEIC D727 (4.4 vs.
5.8 steps, p<0.01).

AM & PM %I 2 &, WSP ClE, BRI 72 0 a5l Sy 78, Sy FNER AR
M, Ny FHUTD A ML, Ny TFHRAAL MR, Ny TF YD FS K, Ny TFHNART
v T, Ny TSR, Sy FEAT v THEIZEIZ R o7, AM B PM KD b
Ry FINHEL (7.2 vs. 5.2 steps/patch) (XA EIZE < (p<0.05), /3> FHIBENEEH (7.7 vs.
13.0 sec) 1IAEIZEN -7 (p<0.05), CSP TiX, AM23PM X 0 %, BANZHFRHEIY 720 35
/3> F4& (0.7 vs. 1.3 patches/min) 13472 <, 7Ny FNEREKH (71.9 vs. 41.4 sec/patch)
&Ny FREIBEFRH] (13.8 vs. 5.8 sec) 2R, 7Ny F U720 1 M (517 vs. 29.1
bites/patch), /3> F%47-10 FS % (10.1 vs. 3.5 FS/patch) LUV F A% (8.8 vs. 4.1
steps) DHEBEIZZ -T2 (p<0.05), 7Ny FHAA M, Ny FRNBE, Ny TFHAT

HWEB LUy FEAT v THEIZITZET R o T,
3.6 Y7 ORBATENEE & 7

312 WSP, X412 CSP TD 3 BMOY 7 5O KBATE I 2R L7, 3 L b
WSP CIL PRI R £ 72 TR B N Ky 7~ — h & @ > T, CSP TIImimdD
BB NNy 7 ~D 7 — N &iE-> T, WEAHCEEET )T 1 BT 1—2 BlOfKE
1To7,

# 512 WSP & CSP (28T D & & ORMEBEE /NNy 7 )b OEBEERECOY -
DONLEZ 7R LTz, FHIEEEEIL WSP 2% 449.2m, CSP 7% 334.2m T -7z, R 2 &I
BEAZ LT 5 &, WTIORRy 7 4 Pl B3R b REL P2 B b/ E Do 72 (p<0.001).,

512 WSP & CSPICH T D KMEMEE /S Ky 7 035 OEAREERE 100m Z & DY 7 Off
BEOAEIAZ PL - P2« P3 ORI Z L IR LT, 100m & & OAEIAIX, WSP Tl
P1 78 1.6-22.7%, P3 2% 2.0-31.2% T, @MKo LAy, BAKITEIO TN 2 Rl HE D
P2 TIE5 — M (325m) ¥TfED 300-400m 735 76.8%% (58, 500m LA L HSIZ X457
i L7ehodz, CSP TIE, P12 0.3-16.0%DHiPH CTRIKIZ /A L7243, P2 TiE 500m LA
TIZ 4.4-30.0%, P3 TiX 600m LA FIZ 7.0-30.4% DAt &7~ LTz,
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Table 5. Distances of yaks from gateway to night paddock' according to time periods in

warm-season and cold-season paddocks.

Time period’

Item All P1 P2 P3 P value
WSP?
Distance’, m 449.2+223.9 545.24229.4° 356.7455.7° 431.9+273.8 ok
(4950)* (1800) (1575) (1575)
Csp?
Distance, m 334.2+185.6 436.3+213.7° 211.3+106.5¢ 338.0+131.1° ok
(4275) (1575) (1350) (1350)

Values are expressed as mean + standard deviation.

'See Fig. 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.

abc

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

4. & %

Fa DIEPER BT FHIC L > TRE ST 5, BIIMIDRRET D720, I
NIRRT, RO 2B b E< 2D, LT OBAFEN D5
—HThHLND, REBERIEBIKS 25 L ENTWS (Zuaoand Cul, 1999), £72, f#
Y ovgartk, TERRFERIRE, MW OB TR LUK, HIER ENAEGE Ot
PMEIC % &IF T (HEADY 1964, COOK 1959, NAGY 1969, HANLEY and HANLEY 1982,
O’REAGAIN and MENTIS 1989, O’REAGAIN and TURNER 1992, OWENS et al. 1991), W& D
VIR 8 2 W IAE IR DVELIFPED B WL N KB IR S LD FERD @, DAL
TR L VEAAE SR E <, X U HE R & OBRIRWYE L ITIEOMRBE A R,
HLMHE S B & (TR OB Z R Z ENMmbN TS (Cook 1959), AHUEHITIZ WSP

ICRBWTERE SN AEWIT 19 (£72i138) T, B 78 (B) OmREEIT79.3%

-31 -



E CSP/P1 (%)

T T
«
s

16.0  15.6
110 128 138 128

12.3

80

10 55
0

O WSP/P1 (%) |

214

Naaals

22.7

21|
I} — |

1.6

2.7
[} — T

(%) aeyq

10 6.0
0

20

008<

008-00L

00£-009

009-008

00$-00%

004-00€

00£-00T

002-001

001>

006<

0067008

008-00L

00L-009

009-008

00$-00%

00-00€

00€-00T

00Z-001

001>

Range (m)

Range (m)

E CSP/P2 (%)

008<

= | 008-00L

=1 00L-009

> [ 009-008

80

70
60
0
0
0
0

76.8

O WSP/P2 (%) |

14.3

6.9

1.2
===

0.8

80

70
0
0
0
0

20

(%) aeyq

00s-00%

00+-00€

00€-002

00Z-001

001>

006<

006-008

008-00L

00L-009

009-008

005-00%

00-00€

00€-00T

00Z-001

001>

Range (m)

Range (m)

Q

L2
<
I
=™
&

L | A&

w)
8]
I
~
1 1 1 1
> =3 =3 =] > =3 = =)
) ~ w - L] N —
(%) aeyq
T T T T T _m
— -
*
=S -
<
gl =
& %

Lo =
z ﬁ
= =

&
o B
-
o
L]
-
~
.,.._H
o
L2l
e
3
<
<
=
o
1 1 1 1 1
> =3 > =3 > > = =)
) ~ w - L] o~ —

(%) aeyq

006<

006-008

008-00L

00L-009

009-008

00$-00%

00-00€

00€-00T

00Z-001

001>

Range (m)

Range (m)

= | 008<
<

= 008-00L

~

ol 00L-009

wi

H CSP/All (%) | T

= 009-008
%

005-00%

16.5

00+-00€

20.2

% 00€-00T

00Z-001

15.7

N
= 001>

80

006<

006-008

008-00L

W WSP/AIl (%) H

00L-009

009-008

005-00%

00+-00€

00€-00T

002-001

001>

(%) ey

Range (m)

Range (m)

Distribution of yaks by the distances from gateway to night paddock in

Fig. 5.

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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ZHD TN LTCSP Tk 161 (&) T, LfZ 6 (&) T84.7%% HH T\
72o WSP TIL Astragalus spp, A.umbellata, T mongolicum, G. diuersifolia 73 £ 25 0><
TH NI EEEDBWIREREARN G FI, IRWT Poaspp 72 £ Th o723, CSP TiX
S. superba, Astragalus spp DIENZF 7 BHEM D L. nanum D34 Ei7z, )i, Potentilla
spp, Helictotrichon tibeticum, Carex spp, K. cristata 73 2050 < THED /D72 VEWIX
WSP & CSP Offi i Tl Hiviz, T mongolicum 1% WSP CTlI4FF 7=, CSP Tl
RENlehote, E£7o, Y7 ORBHEYAFREOEIE & FHRE AR RO Y4 FE O FE cHE 5
FE L DORIZ WSP & CSP TE HICEWHBERRED b, UL, REMDSFEOES
CREMEE R TRE & ORI OB 5T, TRHDZ END, Y7 OEIREDOZ
Fi LB PED B OHEY) & 1T — g, EHO R REEEROEICENEERTH Z L
MH BNz, CSP TIRRIEFEARDRE N D72 o728, L, ¥ 27705 CSP IZ
10 H 16 HIZ AL T Hali&RED 12 A 27 BETO 2 5 A NS, JRIER AR HIHESE
L, Y7 OHE, BT LR T EEHNDR D, 8 TEGHEDIRNZED I
DS TN Thid EEZBND,

BRITENC OV T, WSPIZEBWT AM & PM & & d 5 &, SRIEH, Sy FH
NA N, S NEREE, FSH, Ny FRIBEUTIZZEN o T2y, Ry FHRAEIT AM
MPM LV H%<, Ny FHBEFMITE) -7, UL, WSP TIIEEITEINFEXITY
(22 E LTINS D, FRICITFATE D by FORRPR o7 2 L AR LTWND
EEBEZDOND, o, REITEE INBEETE W), Y713 AM ITITIREEEZ %<

THEEZmMIZE D & L, ZERH DR Sz PMIZIE Ny FITR 5@ A &
DTN EEZXBND,

WSP TO/3A FEEEIL 1.2 bites/sec & FHFHITHmM o7, WSP DEFFLTE VDS, b
STHRAELSLTWED, A MEEREP-TZEEZ LN, Y 7 I3 O 572
LCAERE SN TS, KRELFHICL > TRELSETBHT D, ENOKITNHTT
(TR O @ OB OB XV RESHNT 223, AFITITHEHIZE > T D87z

TIXAEMMER D OFE LERTE T, KEIIRE BT (3 1989),
ENORKICNT TRES EZXNAVFT—ZIrE LTS5 AR E TOEWAZB I AEY
HIZRARREN S, A MEEZMRE TRHTWD EHEHlSh D,

CSP TiX WSP & ElR L/Xy FN A RIS 0.55 fi5 & A7 <, 3o MEEDSE S (0.58

%), FS#k (0.831%) & v FWEEK (04115 07, Ny FRBEITL< 1324
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Tholc, £72, CSP TIELPM IZIL AM &Il L, BAAZRERHIYS 7= 0 GRS T80% 1.9
FRZEIN L7223, 73y FINEREERFRNIZ 0.57 £, 7N T3 R420.56 %, FS %00.34 f%
WD L, Xy T BN & A Lz,

Y7 DRy 7 NALESAIFREFIC LV B> Tz, WSP & CSPDOEL LY Pl
(IS8R 7 RIS L, fRKITBI O T oA 7o P2 IS ITHU 7 — b AHT A0 L7223,
P3 1213 WSP TIE A2 /0 Aiix L7228 WSP & CSP Ofi#[X & 12 300m 7> 5 500m (2%
<A L,

B ETWSPT33.4 gDM/kgBW/day, CSPT20.5 gDM/kgBW/day T, WSPZ3CSP X ¥ %
%otz (p<0.05), L22L, YZIEARK1IF1EOHH THLIZ LN b LT 24121
FELMNLTELT (Zi 2003), BERIIIEFICHD LIARLZRESE 5720058 1T
FERTETWTY, B DT DT O RREITEIRTE TWirnet B bhi,

B EAREIET D &, AR EN DR Ao THRAMMER I T R 232 < e

D, MO G BN R  RBM O 20, THEHIREFEIA DD 7280, B HE AT
<72V, RARMITEL 2, RERHOLER L & HIT, ZEPBENIML S =11 ¥ —
IHINL, AFEICFIHTE D= XX —ITHD T 2000, BN TE OB REAE
B35 EMFHITE > TORIEEIE TH S (VALLENTAINE 1990) , EENE L THED
mWE &, ZEOREBRFRIIEL 250, HEEND R EMEWE S IZTBRERMNE
<7¢% (VALLENTAINE 1990) , HEN D725 &, A M A XRHIREND, FE
TR BIFE & A PEEZHEP L TREEOHDZMELL Y E+5, LiL, 1§
YA XNIHITNESL b &, FEODHRITIHEY, HAKM LB T 5720 1 %47z
D EIEIXRED T 5 (BURLISON e al. 1991), WSP TIZBFE DO EE ML THAAFARITD
2ol (LI et al. 2006) 728, /NA MMEE AL PRHELHPL L TRELIZEEZ BN,
CSP TIEEEILEWD, ENMEL TV EEMET LT, REELE -7
X HAVTz, GILLINGHAM et al. (1997) HREDFAE TRIEEDOFE R LWL L T\ D,
INHDOZ LN, Y7 ORBMEYFERIUIE SEICREIN, RN Ry 7 LRI X
DEREATENE ZOMEEEZ X REELFIT 22 L TREBREZRRICLES L L
TV, BFICITEFICRTERELBESED 2 LI TE THEIIC L EREST
BT, ERIIMEFEREDMIT I ENTE TN ERHLNE T,
MER L EFMBR & HIT, P73 H0RREBELZERL TWRWREBICH Y, BB
FHHLAUC X D OB 7 OAFEMIZ B REE RITL T\ D R Iz,
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TEEFEBERT Ny bEEO
Y7 BB O ERE & LB EEHIT OV T

HFEFH =+

[H]
HEET Xy hEFICALE T 2 FHEE 121X 480 HEEDO Y 7 B STV D28, A
M & b7 ) BEFEEOMK LGN 2D S L, BFIIY 70X REOFESEOMKHE
B L TRY, WHRIC X2 FHOTREMNRE SN T WD, 2078, HBOEHIC
BT O —E)— HERICRB T 2WEREZH O NI 5 2 & & BRI —#EOMFFEAN
T TRY, RE T AE & FEIEFEIC OV THRET 5,
[FR A ]
HEFEE L, PEOELS, Ty hOJLHEEICALE (g 72 5 km®) L, BT
FEXIE, VRS KO TH 5, FRAHIE, ALEBo PJREE B iR RO 234K
Yy L FFR O ERINTF > MREIRINOFE S 36 Z OB D 3 SORGITBWTTT 2R
272,

CZpESSEROV AN

ALEOFAIE, 2002 4 8 AIZHET X b &R ACERmRE (LRAE SAREEG RN AL &3 2 P
TR B (Ranch A) 1T W TR LA Fo it & LTRSS -0 E
I DT 720 T WO 4 10 » BT CHEAE AR 2 520 L 7=, THREUT,
B TIIARICY 7 MR SN D8 Ry 7 bk oRE LoMEf 28R L, BRE L7
B HER LTz, 2Bt EHT 5 ST 5 R 0-5cm & T 5-10cm (2531 CTHREL
L7z,

FATROFRA L, AHBOPEET LV MK 850km (2 D RN T~ MEEIRINIZIB W
TiT72 o7 (K¥2), 2003 4 8 HiIfE=H35 (Ranch B) (23Tt 5 - Ay, R4
3, FTOE8 T (X13), 2004 48 AIZIZRYYS (Ranch C) DK 7 4 Pr, Ebcih
1 7Dk 8 77T (K 4) IZBW AN AR L O HEmHEELFZm L, eI &l
OINTREH A BRI L 7z, 7o, BEHE A ARICRE B IR 0 FiE (HEE 0 EEZ B4 1987,
THEEREEOATIEREZ B SR 1997) 12X Lz,
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Fig.1. Experimental sites in Yushu (Ranch B and C) Prefectures, Qinghai Province, China.

B1 B2 B3
B4 B5 B6
B7 B8

Fig.2. Profile of soil at the yak grazing pasture of the Qinghai Province, China in 2003
(Ranch B).
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C4 (O8] C6

C7 C8 C9

Fig.3. Profile of soil at the yak grazing pasture of the Qinghai Province, China in 2004
(Ranch C).

[ 5L L B2

JEE8  Ranch A) ZEMMiO B LIE, 22.6em & HBHIO 11.9cm 1T~ @V MEZ 7R LTz,
O N7 — b2 AWTHA Lo BREEE, ATk 16 fE (CFEy 12 f6), BT
TRk 22l (P19 1) &AM TE < Ao T, Bidids KO L B2 ST RO

& HME (Potentilla fruticosa L.) <2 k7Y )% 31 (Potetilla anseriva L.), 2T F-D
Polygonum vivipaarum 73% <, % OMIZF 2 R 7B O Thalictrum alpinum L., A FFBD
Poa spp 72 EA bALTZ, £T-, EEMHCIEZE I G OEFEICHNZ T Stipa spp, Anaphalis
lactea Maxim 72 & 23MFAE U7z, 1288 pH 1%, BB T 7.3 087 v 1 U 1k, 25801 0-5em
BELO5-10em TiXENEN 7.1, 7.2 OFHEEZR LT, KEMHEEHEORE 2~ ERs
& (EC) 1%, HBiT 154.2 4 S/em & A8 (121.0 u S/em) IZHERTEL 2ot Ez,
TIZEET LY BOF THMEPFIHT L2 &N TE LR Ve ElY, 254
HD 0-5cm 3 KTV 5-10cm TIXZ 4 2.5 mg/100g, 2.2 mg/100g LIEKVMEE R L, Jik
W Tl 14.6mg/100g & &< 72072, ZAUE, BB IR Y 7 2 BB 53Ky
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JAHED AR L2720V 7 O EENDL Y UREEL TVWDLH EBX N
Do
FEES  Ranch B) A M OFEE 1 3825-3860 m DO&IPHICNALE L TV =, PG o E I
HNZPHEN TR Y, BT O OR E TEfi S 41, ST ElicRE ST
Wiz, THEEOR S, Ao T 25.8cm, AT 61.0 cm, ZEHHITIX 32.0 cm & 72
VAR ONEIL 369 cm E72 0, WO S TEIITEEOHR N b, Mk
R BT, S o0 S, A S K OV M T E L E . 83.5 g/m?, 167.3 g/m?, 183.6 g/m’
ERR Y B ORI CEBM O Z N E BRI ST, ZHUIAN TR O&EM (Potentilla
fruticosa L.), ¥ XF} Salixcuplaris Rehd. K> > U FD Rhododendron thymifolium Maxim.
7 EBFBEOLNWARNPFE LT TZDTHY, D OKRAMHEPIIREIZIB N TD
WO BTz, EREHIE, HEBHORE THRHZ <, WO THREO M, FBHO)E
Elp ot RO R TITAEBHNIT AN THE O LI I BEBMES RN TE Y,
NZFD Potentilla anserine L.72 £ DB L DR EFE DO ITERE S TICABF TE
Tl R EIND, 1 pH O 7.1 O EE R LA, o R o ik £ g
TIX 89 DT VI U MEZIR LTz, ECIE, FHIO B & B oD 2 iz bR, &8
Wi b < EERE R T IC O T Lz, AIfGRE Y Ve E &1, 20.1-2.1 mg/100g
O#iFZ R L, EC &FAFRICKIE TH < 72 2MEMR A b,
FES  Ranch C) & 1% 39704037m DOFIPHIZ& YV, Ranch B (T~ TEAR G ITALE L
Tz, HJEIL Ranch B & [RIARICHE P 2 [LIZPHE AL TV 22y, SEo RS, Lo
AbH 2 PO FEE S A T ie, HEEOE XX, BT 36.9cm, ZEHUHIC 30.0cm
THY, FTRBICITENA LN, B FimEIL, 1148 gm’® TH Y, Kk
TIE 14.4-158.8 g/m* L 72 0, i Tl S LV e EOMEIT R E < B b Lz, 1
D pH OY)E 7.8 DFFT NI YV MER LTc, ECIX, 69.3-735.0 u S/cm OFFHZ R L,
D 2 MR A PR TR E Kb m <, THEEREETIZON TR T 2ma R L
2. AIFREEV VPR G EIE, 0.3-7.4 mg/100g DO#iPH % 7~ L, Ranch B T~ TV Vil 27~
L7z,

[F2 0] KFEICBNTUITEDOE S 40cm R L <, B L OEToO VT
OHFIZENTH HE pH X 7.0 L EDEE R LTz, TERSESEOHEE L LI EC B X

Orlfafe ) vigasld, RETE< TEIEEBD RN Z ENOARD LRSS
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BEIENE O EHEER I,
[ 51 k]

TEERE S MTRAE L B (1997) LEEEREEAHTE. A, HOL, pl195-273
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Table 1. Soil depth, soil color and Dry matter yield in Yushu prefecture.

Land Above sea Soil

Ranch Site utilization level depth Soil color™ Yield
(m) (cm) (g DM/m?)
B B, Grazing 3825 19.5 5YR2/2 164.8
B, Grazing 3830 16.0 7.5R2/1 54.5
B Grazing 3855 42.0 5YR1.7/1 31.3
B4 No grazing 3855 30.0 10R2/3 301.2
Bs No grazing 3830 35.0 10R2/3 156.4
Bs No grazing 3830 31.0 2.5YR3/2 44.2
B Grazing 3860 48.0 7.5YR2/2 108.2
Bs Grazing 3860 74.0 10YR2/2 259.1
C Ci Grazing 4020 54.0 7.5YR3/2 743.6
C, Grazing 4031 35.0 7.5YR3/2 47.2
C; Grazing 4037 20.0 5YR2/2 152.4
Cs Grazing 4018 40.0 5YR3/3 158.8
Cs Grazing 4037 66.0 7.5R2/3 131.6
Ce Grazing 3985 27.0 7.5YR3/2 40.0
Cy Grazing 4003 39.0 5YR1.7/1 48.8
Csg Grazing 3980 14.0 5YR3/2 14.4
Co No grazing 3970 30.0 10YR2/2 114.8

* Soil color chart.
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Table 2. Chemical properties of soil at the yak grazing pasture of the Qinghai Province,

China.

Ranch Site Depth (cm) pH EC' (1 S/cm) Av-P % (mg/100g)
A Ay 0-5.0 7.3 154.2 14.6 *
B B, 0-2.5 7.7 190.8 11.5
2.5-12.5 7.1 50.8 3.1
12.5-19.5 7.2 28.5 3.0
B, 0-7.0 7.2 25.3 2.9
7.0-9.0 6.9 22.5 2.5
9.0-16.0 6.6 153.5 8.8
B; 0-3.0 6.8 130.8 12.8
3.0-18.0 7.0 48.0 5.7
18.0-29.0 6.8 43.9 5.2
29.0-42.0 7.3 22.2 4.7
B, 0-4.5 7.1 315.0 20.1
4.5-18.0 7.0 146.5 6.1
18.0-22.0 7.6 24.7 4.7
22.0-38.0 7.6 33.9 4.5
38.0-48.0 7.7 22.3 35
Bs 0-2.0 8.9 150.3 10.8
2.0-14.0 7.2 146.0 53
14.0-31.0 7.0 101.8 10.9
31.0-57.5 6.8 32.0 3.7
57.5-74.0 7.1 20.3 2.4
C C; 0-18.0 6.6 194.3 0.5
18.0-28.0 6.7 147.2 0.5
28.0-54.0 7.1 124.6 0.5
C, 0-5.5 7.2 129.1 5.8
5.5-13.0 7.5 735.0 1.2
13.0-22.0 7.5 141.9 1.0
22.0-35.0 7.7 108.0 1.3
Cs 0-10.0 7.2 352.0 1.2
10.0-20.0 7.9 69.3 0.6
Cy 0-5.0 6.8 275.0 2.3
5.0-32.0 8.8 100.2 1.3
32.0-40.0 9.0 84.9 1.0
Cs 0-3.0 6.9 146.6 5.9
3.0-6.0 6.9 304.0 5.2
6.0-16.0 8.0 144.3 1.3
16.0-46.0 9.0 111.0 1.6
46.0-66.0 9.2 77.2 1.6
Cs 0-4.0 8.2 202.0 1.4
4.0-17.0 8.8 79.0 1.1
17.0-27.0 8.8 74.6 0.7
C; 0-4.0 7.1 385.0 2.7
4.0-9.0 7.2 123.5 1.3
9.0-11.0 8.5 90.0 0.7
11.0-15.0 7.9 135.8 7.4
15.0-19.0 8.7 100.0 1.1
19.0-39.0 8.8 103.3 0.9
Cs 0-10.0 7.8 499.0 1.0
10.0-14.0 7.1 202.0 0.8

"EC: Electric conductivity.
? Av-P: Available phosphoric acid (Troug method).
* Extracted by Bray No. 2 method.
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Table 3. Chemical properties of soil at the yak no grazing pasture of the Qinghai Province,

China.

Ranch Site Depth (cm) pH EC' (¢ S/cm) Av-P % (mg/100g)
A A, 0-5.0 7.1 120.7 2.5 %
5.0-10.0 7.2 128.0 2.5 %
B B, 0-3.0 7.1 173.6 16.3
3.0-7.0 6.8 138.0 6.2
7.0-16.0 7.6 37.8 4.7
16.0-30.0 7.6 44.7 4.5
Bs 0-3.0 6.3 94.2 5.9
3.0-6.0 6.8 84.9 5.1
6.0-16.0 7.1 48.2 5.9
16.0-35.0 7.2 43.2 5.8
Bs 0-5.0 7.4 143.9 9.0
5.0-20.7 75 31.6 4.6
20.7-31.0 7.1 197.3 43
C Co 0-5.0 6.7 363.0 3.2
5.0-10.0 7.1 143.1 0.5
10.0-20.0 7.8 103.1 0.3
20.0-30.0 8.7 72.4 0.4

"EC: Electric conductivity.
* Av-P: Available phosphoric acid (Troug method).
* Extracted by Bray No. 2 method.
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Rumen Protozoa of Yak in Mengyuan Prefecture, Heibei State, Qinghai Province, China

N37°37°E101°25’, 3400m in altitude, August, 2005
R e IR - BKHE B oK (fR - REJIMESE

Rumen Protozoa (x100)  5.0x10° cells/ml  Entodinium (x1000)  67.5% Entodinium in conjugation (x1000)

Isotricha (x600) 6.1% Dasytricha (x1000) 10.0% Epidinium (x400) 6.1%
Ophryoscolex (x1000) 4.0% Diplodiniinae (x1000) 6.7% =AY 2 — A
YT DN— R JL— 2 U NEWY) =k o NEBERR R
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