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BB 4 Adag—10 A$4a) - (10 AFa—4 B¥A) 2ZRIZ¥ 7 (Bos grunniens) OEgHAEREL
EiTolF Ry NEBEALEOE&BEHE (Potentilla fruticosa) B SEFFEMICIBWT, KHEBREHNS
BBEHA~DOHA R (R BP=0m) 75 ORERE G : CP=50m LA, JZEEREHLN : NP=250m,
ot EEREM R - MP=500m, JEEEREMUN | FP=750m) HSEFEMOMEE, HEYBTFEL L UESRED
ZRNEBICRIETRRCOVWTRN L., BREHKEH (WSP) Ti, BHESEIRDIZLEN
W, P. fruticosa DELHEMBEHR L bICHML, TREADHEELBEENLbIIEI 2ok

(p<0.05) , WSP IZF T FP Tl Elymus nutans, Kobresia capillifolia 73 PEB O/ VWEENTE
REThHoTN, EEENSNEIL 22 LENY, AEETHBEICHRLS, BHFEORKRWERED
Potentilla anserina & Plantago asiatica D 5 E )38 < 72 o 1=, Kobresia humilis D E L FP 2> 5 NP
ETIEML2, CPTidbo L &I o7z, EFHBH (CSP) TiX, FP + MP - NP £ Hit i
IZIX P. fruticosa DRRE LHEWE, TRHEAOEE LERB LI UCEROMER TII—EOHER AR D
LT, Wb A XEBHEW & K capillifolia, Polygonum viviparum, Taraxacum mongolicum,
Astragalus adsurgens 72 £ Th - 7235, CP TIXEEELBIIHA U, P. anserina B3 LELEEN B
ot, TREAOEAEYOEFRIT WSP TIZ FP (169 gDM/m?) & MP (170 gDM/m?) 75 NP

(101 gDM/m?) & CP (100 gDM/m?) L ¥ %< (p<0.05) , CSP TIXFP (402 gDM/m?) 3% -
EH%<, CP (259 gDM/m?) MEbLARM->7 (p<0.05) , WSP * CSP DWW FhZB W\ TH,
FEUEE, Simpson F8#(, Shannon—Wiener 543 X O Pielou W& EE#II NP THKR K, CP THR/h
Lol (p<0.05) , ¥ 7 ORRFE - 2 FipgEKEBHICIENT, KEBE NNy 716 DR
WX o THELZHBEDBVC X » THAERE, EYBEFER L UCESFRENEMMICESL,
HEHBH LY CVBRFRBEHTEZORBIIFICREWVWI LALLM E 2D, FEEBMHOLIE
B EHEM DRELARME 2 HERF LAKBEICFIA T2 72D121E, BRA2BBFRORFTPMLELE XL
niz,
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FRH/)-R-EHF R R

HEHOBITEBZSIEREI L, B2 REIE
DR LRANRER L 25 53

FRy FERRICXFPEOEHGEEEOH=
DO—%EDHEREHMPBER>TWSE, 2D
HC, BREHIALE T 2 EHOERILIA 0.7
fBha TFy FNEREOEHMBEED 49% % 5
HBTW53, RESBHEM (Alpine shrub of
Potentilla fruticosa and coarse grasses meadow) I
HUEE OER 3200—4000m HUIRKIZIE S 3T
HEMBTHD >, ZORBMORVEFE
BRRZBBEIIR OELEHOEMNH RS E
DERE2oTEY O, BFEITDELYIEX
72BPEHTY 7 (Bos grunniens) - &Y - %
Xl LOBEKRBPRINTE R, LiL, i
i, HIREBRLOERIZL2F Xy FEROE
b, BELRER, T, EEOBBBELER
FIC L 2HEDOTKENEA, EHEY OEEER
R R FE S EEROET - BASBE X
hTwa, 7=, ZOMBIIER, RiL, A=
VINDOPEGFEBIZALE L, EHEDBITERIZL D
EHBEOLLIIFTE OS2 6T, HEREED
REICORELERBZRIELSOH B,

FRy MEREOBEZEEH (Alpine meadow)
Y7« VTP - X EORBRKERE,
BHRELRLICIVFRARBIEEZZIT TS
0240 BB EEm TIThbh TSRt
HAALFRTH 28, FEOHR L BENIE
AL BEER TH B +>1213263%4) | magmmy
DOFREATE L EMBS AL, B8, kG
DONE, RBEHOR L H i L ORZEMEBIC
LV BT B >, BB TIE, #7Y, K,
AE&, AW, #cEsk (B, 77— 1) o
BERIZ L > TAECIBBE (BE, BE, dEit)
DIRFHD, HEDRKENERICHESRITT L
Zzbn5,

FRy NERETIE4ZF (B B, #BLW
&) b LLIX3FE (FK, EBLTR) K
HEs3iT, KL EE2RD CTHEEKRT 20N H
REHOBEITORAASFR TH-, LhL,
FEBFIC L 3 ERROEEIBERIZEL Y, B
BRI L EBEO 2 FiHT TRER
BRIREND Z L BB Role, ZD X 5 727
AATIE, R IERLIERICEEBRE S,
KK EWVOLRE LHIATITORED 2D, K
BORE - BETENIEEH-CHK HR OFHE
WEFLTRY, FEMBEDOERPFE DML
B LEEL ST, EHOFRESETTEEE
Zbhb,

HEYHEOBERERZDEENIZHONT
L OFREICI>TEREEhTER B
TRED | EOBREOBRERED DV ITEER
RLRMEITHE 2 RO 2 ERBM R RET

Hy Y, KICREERSCRESREIIEEOE )
SETL, BERCEERIIAEBROENRE
CRELICHTAIEE SN RTIEEL 2B L
BRESNATVWSE ® , &, v7oBucs
T AREITEIOEE B X U HRIC & 2EW >
10 BB b HUBCRE DS E A I RIFTR
ELASEILIGIL BN B WEE 2 SR TV
B, L2 L, ¥ OB - 22 ZRBHBIC R
ZEAENEMBEAE~EZ ZREBIZHOVTIX
T EAEHFFEIN TN,

2 TAETIE, B 22 BITHRBKIK
®17 o 1-&BHE (P. fruticosa) B HEEHMIZBW
T, Y7 OREBEHH» D OIER >V
DRELEEME, HARES L EDSRERICRIT
TEEBIZOWTKRH L, EARHICBITAHE
B AERRR OB R REEEE L RFEAR
EFEMIEIEDOREMNEBRER 2B
LEHEIE LT,

HHELUAE

1. FAE AL

FEM TP EFEE EALEE B BN FERE
BREBREBH TH D, Ty MEEILHOLE
BILARAEZARREE R (N37°35° E101°257) g4}
BIZMNET2HEKRKM T, EHIT
3280~3340m, FRKEAEIX 509.3mm, XURIX
—-31.5~27.50Th 5, HEREHIL P. fruticosa
23 57 C, Kobresia humilis, Poa pratensis,
Elymus nutans, Kobresia capillifolia 73 ¥ M3 IRIZ
EET2ETHD,

2. FEOEH

B CIEE 20 ERIChb Y, BEK
B Ry 27 (WSP) TidkmEM 319 ha 2% 50
BEDOY 7 % 4 ARAH»S 10 AHAE TH 185
AM, EEKEBIFy 27 (CSP) TiXmEHE 232
ha IZH 45 BHEOY 7 % 10 A RN LBED 4
AFaETH 180 R FIKBT 2 Wk BT
b, BV BEOAETRIIK > CTRIALIRM
DREEIToTVE, TEITEL, KEIER
\GEETH Ry 7Y 7 2REBL, Hhb sy
FECEMIZHKEE L, BRKIZEF 2EARy
BT B ) TIThY, BE (5 A-10
A) EE 2 By 7 2EERL, WLFY i
FERES DR ERBRB ARy ZITHE LT,

3. WEHE

WSP & CSP i KIZR W THRERE Ry
7 BB~ D 7 — &2 E A0 m (LLT BP)
L, BPOHLDOEEICL Y, 50 m AN X T
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# (LLF CP) , 250 m i % EiERER (AT
NP) , 500 m #15 % FEEBEH (LLT MP) , 750
m #1852 REERE (AT FP) &L (K1),

20064£8 H1 H—5 B 5 AEIZ, WSP - CSP
BZBRRy 7 BHSIZEWT, 50%50 cm® 22 RS
—h% 50m B T4 .8, 168/ Fy7r,

M 32 M CHEA L ERBEFEEORELIT,

a RS — FNNOEHER, BEERS I UCEHEE
OHE (C) , #EHE HD) 2HELE, ED
T ARTHIENOAERY , RS L ICEEY
BlELE®, EF Ly U2AVWCERICRSE
THELTEYERLZAEL, @4 OBOEHE
EXM EHRERE (W:gDM) & L=, 228,
a K7 — NI P. fruticosa B 2T, HIE#
RS P. fruticosa BEE L B o258, ERF
MIZ$ s LTTEEELRE L,

P. fruticosa DEIITA A vV F—& T
g EIZE > TERXTSomBIRZ 6[EIED,
ZDOIEBTERED &3 % 300 THl - HELHE
LL, EYMRIZIAEOOSmBLXY1Im THELE
HeREL, EHELEHLE, 2B, WSP
L CSP B4 X D CP TiX P. fruticosa 1XHI L
ot

4. 7 — Z AT

FHRX OEEGER, FHEES, HEREK
%K, P. fruticosa ¥ X OB B XL HEHRED L
BIE, LHERE2RDE, ZHOOKEND
BSHEDEOEEMB L UOELBEHEEZUToOR
WREWEH LT,

41 BEE

EYE | OBSEZ2EOEEM
(Importance Value, LAF : IV) TRL T,

IVi= HTi'+Ci") 2

TZT, HT', CilridBEEEBRECES &
(HT) OEHBLUTHEE (C) nAEtEZENTE
L 100% & Lz L X0 | O ESEM
Thb,

42 RN
1) BEEEREEK: S=n
2) Shannon-Wiener FE L A% EFEEK -

H'=~3PixIn(Pi)
i=1

n
3) Simpson Diversity Index : D=1-X(Pi)?
i=1

4) Pielou ¥JEE 84K : E= H/In(S)

ZIZT, niEHRER, PIIBEMEOEE
fiE#%E 100%E Lz T i OEEK
THD,

4.3 HEFHLE

T I IEHERERETRL, N Ky
JELIIREMASER>ER & L T,
Wilcoxon test IZ L W HEENRINTEHES
1z, AAFR XD ZEDORE % Tukey-Kramer test
X viTo7,

B R

1. FEARE et

WSP & CSPIZI\NT, P. fruticosaB¥s O 114
BEE LY CHRE L, EAESDICOVWTIT
MR, BES, EEEERIUVH EHETE
DREEZIT- =,

1.1 Potentilla fruticosa B ¥R D Rt

P. fruticosa DFEE (K 2) X, WSP TiX FP
25 209%THEHEL, KWT MP (16.6%) &
NP (15.7%) DNE T - 7=, CSP TIINP D 16.6%
BELEL Y, KWT FP (13.3%) , MP

(11.7%) DIETH 7=,

P. fruticosa DHEME (K3) X, WSP Tix
FP (33.0cm) & MP (31.2cm) %'NP (24.1cm)
WZHERTHE»> 7% (p<0.05) , CSP Tit FP

(38.1cm) A MP (29.8cm) & NP (31.2cm)
XV bE»MoTe (p<0.05) ,

12 EXMEY OREE, %S, BREE

R (K4) iX, WSP Tit FP>MP>NP
>CP OET, KEBE Ny 70D OFERES
BT >0 TR Lz (p<0.05) , CSP T
IXFP (98.8%) 23 NP (90.0%) LV L HFEIZE
< (p<0.05) , MP & CP Bl TITHEEZMNED
LT, KEBE ARy 705 OFEREC X 21
BROEITHAR TII o T,

BAEMIEHEEES (K5) 1X, WSP TiX
FP>MP>CP>NP DJEL 721, FP # 4.1cm T
NP ® 2.4cm XV bFEICED» > 72 (p<0.05),
CSP TiX MP>FP>NP>CP DJETH - 7273,
4 #SRICIEER 2oz (p>0.05)

Y RKEBE ARy 7056 OEMNEARME
MOBBEEIIRITHELR 1 ITRLE,
WSP & CSP @ XiZ8\ VT, CP TiZ NP, MP
BLUFP LV bEho7 (p<0.05) ,

1.3 EXREY O EEHBRTRE

BEAMEHRFE (X 6) iX, WSP TiX FP (169
gDM/m?) & MP (170 gDM/m?) #% NP (101
gDM/m?) & CP (100 gDM/m?) LY HEEIC
o7z (p<0.05) , CSP Ti, FP>MP>NP
>CP DIETH Y, FP (402 gDM/m?) A3 CP (259
gDM/m?) LV bEEIZE)»- 7= (p<0.05) ,
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—_— s *
FP | *
WSP
FP
Y — .,
t* - 4
NP CSP MP
*
}\ *
CP . " NP
K )
k-4
*
B A . cr
. “ vk :
* T BP

= Gateway (base point)

Night paddock

¥  Sampling point

Drinking point in the river along
the west side of paddocks

Route of yaks moving from
WSP and CSP to drinking point

ﬁ House

Fig. 1. Map of investigated site in alpine Potentilla fruticosa rangeland.
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 night paddock as base point (=0m) with distance in each of
the paddocks.

- 86 -



¥ 7 WS > b O FERE & fEAE

25 | 2 E WSP
LICSP

20

bec
15

10

T

NP MP FP
Measuring poin

Fig.2. Coverage of Potentilla fruticosa in locations differing in distance from the night paddock
(NP, 250 m; MP, 500 m; FP, 750 m) 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.
Vesaald Y.

50 [

ab E WSP
[JCSP

20

T

10 -

MP ¥P
Measuring poii

Fig.3. Height of Potentilla fruticosa in locations differing in distance from the night paddock
(NP, 250 m; MP, 500 m; FP, 750 m) 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.

&0.¢5<0.05.
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Fig.4. Plant cover in locations differing in distance from the night paddock (CP, <50 m; NP, 250 m;
MP, 500 m; FP, 750 m) 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:¢9p<0.05.
25 ¢
a
20 + a i a N WSP
at JCSP
10 +
<] be o be b
O | | | |
BP NP MP FP
Measurin;

Fig.5. Community height in locations differing in distance from the night paddock (CP, <50 m; NP,
250 m; MP, 500 m; FP, 750 m) 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.

2b.¢5<0.05.
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Table 1. Number of species (/0.25m2, meantSD) in locations differing in distance from the night
paddock in rotationally grazed warm- and cold-season paddocks in Pofentilla fruticosa

alpine rangeland.

: Measuring point®
Paddock
CP NP MP FP
WSP 7.0+1.0° 16.0+3.6° 14242 2* 14.0+0.8*
CSP 9.3+1.2° 19.0+3.5° 18.743.2% 17.5+2.8

"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, 500 m) and far (FP, 750m) points from the gateway

to the night paddock as base point (Om).
%%p<0.05 by student-t test.

600
( a
500 - a
= WSP
400 | b T
b [ICSP
w0 T b J
200 *
3 d
0 L J
BP NP MP FP
Measuring poin

Fig.6. Above-ground biomass in locations differing in distance from the night paddock (CP, <50 m;
NP, 250 m; MP, 500 m; FP, 750 m) 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.ed500.05.

1.4 EEREAREY OEAEZEAL

Y/ REBEE Ny 2N DEMIEER
AEOEEICRIETHEBLR2IIF LI BE
X, WSP TRYZ/KMBE S Fy /b0
BER/NEL R BIZ L7228 > T E nutans, P.
pratensis , K. capillifolia, Carex atrofusca,
Taraxacum mongolicum 7 ¥ 53> U, Potentilla
anserina, Plantago asiatica 72 ¥ 388/ L 7=, K.
humilis DRI, BEREDOWANT L7253V NP %
TIXEF LA, CP Tixbo & biEhoTe,
CSP THBRZE & RIFRIZ E. nutans, P. pratensis,
K. capillifolia 72 ¥ 7 \Z8F E 05 EREOHE

IXEERBES /NS 2B IZ LTad o TR L22S,
CP TIX P. anserina DHEED 63%% 5, EL
K@ ol

KEBE NSRRI Db OEMPFERER
BOERICRITTEESZR IR L EEIL,
WSP TIIEREARELS RBICLIEB->T E
nutans, K. capillifolia, K. humilis, C. atrofusca,
T. mongolicum 72 ¥ ¥ 7 OWEFHEREHWEFET
&L 2o 1=, P. anserina & P. asiatica Ti¥ FP
ZBROWTIET L7, CSP TiXEH & EEREDORIC
—EDHMB IR LI o T,
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Table 2. Coverage (%) of herbaceous plants in locations differing in distance from the night paddock
in rotationally grazed warm- and cold-season paddocks in Pofentilla fruticosa alpine

rangeland.
Paddock’ and measuring point®
Species WSP CSp
CP NP MP FP Cp NP MP FP
Elymus nutans 23 74 82 17.2 18.0 17.4 21.2 23.5
Poa pratensis 0 1.0 1.2 25 2.0 6.2 21.2 13.7
Kobresia capillifolia 0 0.1 4.0 1.7 0 5.7 8.7 11.1
Kobresia humilis 7.3 21.0 20.0 13.5 5.0 0 5.5 5.0
Carex atrofusca 0 1.0 6.5 9.0 42 42 0 42
Taraxacum mongolicum 2.0 21 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 15 0.7 2.2 2.3 04 7.0 1.2
Potentilla anserina 36.7 34.0 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 14 1.6 1.7 02 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, 500 m) and far (FP, 750m) points from the gateway
to the night paddock as base point (Om).

Table 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 fruticosa
alpine rangeland.

Paddock® and measuring point®

Species WSP CSP
CP NP MP Fp CP NP MP Fp
Elymus nutans 2.6 39 4.1 10.6 258 212 253 297
Poa pratensis - 4.5 2.3 4.7 25.0 27.0 25.7 20.7
Kobresia capillifolia - 55 7.9 11.2 - 16.8 20.9 16.3
Kobresia humilis 24 3.1 35 43 11.2 - - 94
Carex atrofusca - 23 42 4.6 11.6 11.1 16.8 14.5
Taraxacum mongolicum 09 1.6 2.1 4.0 89 14.5 15.1 21.4
Polygonum viviparum - 43 3.7 7.0 18.1 20.1 223 195
Potentilla nivea 0.8 1.5 1.2 1.9 6.4 5.8 4.5 89
Potentilla anserina 3.0 1.3 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 29 1.3 1.2 1.6 7.8 - - -
Lancea tibetica 0.5 0.7 0.8 1.1 1.2 31 32 3.8
'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).
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Table 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
Ccp NP MP FP CP NP MP FP

Elymus nutans 7.47 6.08 938 1249 19.84 1248 1427 1558
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 874 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 1448 0 4.84 381 8.19
Taraxacum mongolicum 4.95 3.74 4.17 6.14 294 3.14 522 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 2.54 220 0.71 1.25 1.01
Potentilla anserina 36.86 1973 1113 229 33.13 5.44 4.55 4,96
Potentilla bifurca 243 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 0.58
Aster flaccidus 0 3.49 0.65 0.53 0 3.62 429 1.65
Aster ageratoides 0 0 0 2.95 2.70 3.19 4.61 271
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 0.27 132 1.56 0.78
Trollius pumilus 0 0 0 0 0 0.99 0 0.69
Ranunculus spp. 2.32 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 04
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 L.11
Polygonum sibiricum 2.94 1.06 0 0 235 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 5.83 121 0 4.64 5.28 5.94
Astragalus polycladus 0 0 2.49 0 0 6.08 1.33 0
Gueldenstaedytis 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 0.32 0.51
Swertia franchetiana 0 0 0 0 0 0.56 03 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

TWSP: 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, 500 m) and far (FP, 750m) points from the gateway to
the night paddock as base point (Om).
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Table 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 by plant family)
WSP' 13 24 24
csp 16 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 1.8242.71° 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, 500 m) and far (FP, 750m) points from the gateway

to the night paddock as base point (Om).
®1p<0.05.
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Summary

Spatial variability in vegetation (cover, height, biomass, species diversity) was evaluated in two
seasonally grazed, daytime paddocks (WSP, warm-season paddock; CSP, cold-season paddock; >20 years
of grazing history) in Potentilla fruticosa rangeland in northern Qinghai-Tibetan Plateau, focusing on the
distance to a night paddock (CP, <50 m; NP, 450 m; MP, 850 m; FP, 1250 m). 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). Elymus nutans and Kobresia capillifolia which were tall in height
were main species in the FP. The dominance values of Potentilla anserina and Plantago asiatica which
were prostrate, trampling-tolerant and avoided by yak increased as the distance to the night paddock
decreased. Coverage value of Kobresia 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 were Gramineous
plants, K. capillifolia, Polygonum viviparum, Taraxacum mongolicum, Astragalus 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, in P. fruticosa rangeland rotationally grazed in warm and
cold seasons by yak, the distance to the night paddock caused spatial variety in vegetation and the influence
was especially greater in warm- season grazed paddock than in cold-season grazed one. It is considered that
alternative grazing systems should be investigated for maintaining floral diversity and preventing grazing
rangeland from deterioration in Qinghai-Tibetan Plateau.

Key words: rotational grazing, yak, vegetation structure, spatial variety, Potentilla fruticosa rangeland,
Qinghai-Tibetan Plateau
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