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2 K

g (4 AA)~10 AHA) - 28 (10 Af~4 Adf)) 2 ZRICY 2 (Bos grunniens) @
WU AT o Te Ty bR AGE O @& (Potentilla fruticosa) 1B f5 57 BHIIZ 35U T,
R B ) B e~ A D (GE:BP=0m) 75 ORFEE G - CP=50m LI,
UTFRBEH AT NP=250m, T EREfEH AT : MP=500m, EREEHIA : FP=750m) 238 & H oA
4, HEMBAF RIS L OREZ MO ZZ M E BN KT T RBIC OV THRET L7z, BBEFRR
#H1 (WSP) TiE, HHBENE S ZRDIT LM, P fruticosa DHEFE & FEMIE S & S ITHN
L, FEHEAEDOHE L KRN L HIZE < 72272 (p<0.05) . WSP (23T FP TlX Elymus
nutans, Kobresia capillifolia 73 £ FE O @\ RN LE R Th - 7228, /NS <72
HIZ LT, HEMECTEEICE <, A DIRWEFED Potentilla anserina & Plantago
asiatica D& 5 FE N E < 72 o 7=, Kobresia humilis DWEFE T FP 235 NP £ CIHIHIN L7273,
CP Tldb o & BiRD o 7o, ZEHdH (CSP) TI, FP+MP - NP & # s il IZ1X P fruticosa
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DYLRE L FiE, TEREAOYE L &R L OEROMEK Tl —EDBmAR 5y,
WG A RBHEY & K. capillifolia, Polygonum viviparum, Taraxacum mongolicum,
Astragalus adsurgens 72 & T - 7273, CP TIXFMEENRUIID L, P anserina 73 14
DS BN T2, TR AR O FANEY) O BiA7 B 1L WSP Tl FP (169 gDM/m®) & MP (170
gDM/m?) 7S NP (101 gDM/m?) & CP (100 gDM/m?) £ ¥ %< (p<0.05), CSP Ti% FP
(402 gDM/m?) 23 - & %<, CP (259 gDM/m?) 23 b 727 - 7= (p<0.05), WSP
CSP DWW U WTH, FEEHEE, Simpson f5%X, Shannon—Wiener 54535 & 8 Pielou
PIEFERRBUL NP TR, CP CThuhk7eoTz (p<0.05), ¥ OBEZ « %5 2 Figiiit
Bz BT, W SRy 7 025 O K> TAE L 2 BHREDENT & - THEZAE
i, MBI R L O SARIEN 22 MAIC 88 U, ZEFHC X 0 b BRS¢ 2
DFEBIIFFZRE N ERH BN E 720, BRSO S50 % B TR OFE SR % #E
Fr LKBERICRI R 2 720121, e 2 BT ROBRF BRI L E 2 b,

F—U— N dmis, v, BREE WA, SmRiE SR, Ty hali

1. &
HREIC X DRI YREEOEBERN O —>TH 0 > BEEHE- BT &
(CEBE R .2 5 24P FE O NI B YS OAE AR X OE R O FE S O HERS IZ 5
Ba RAFT N, HBORE DI X - TRHEBOREZR/ 2 2, Wi cik, #ho
BUFESHML >, < OMPRENFTE Y, B ORMSEEEORINCA I TH
D8, WA AR R L R X B OREE R LR O SR A D S 1Y,
PRS2 2, HHOBTIEB A5 S L, HHA TR S5 K IRAN AR &
% &2
F_y b E BT E OB R EE ORI =450 —% 5 5 HARBHD LN > TV 5,
ZOHT, EnEmIIALE T 5 EHO I 0.7 /8 ha TF Xy b E RO R mAE O
49%% HD T\ 5, mELSFEHER (Alpine shrub of Potentilla fruticosa and coarse grasses
meadow) X HEE DOIEE 3200~4000m HIKIZ A < /349 DA CH 5 >0 Z o
FEMOEWEEER A2 B E I RS E O BN SRS EORE L 2> TR Y 9, ¥
TAEIZ DT 0 INK IR BB CTY 7 (Bos grunniens) + &7 Y « Y X 7% & OWBAEKIMN 72 &

)
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NTET, Ll I, HEREB(LOREIZ L DT Xy ME o, whEib sk
Fr, Fiz, FHEOWBBCREFIC L HHAEDTRFEN A,  EHIAEY) O RO RRET)
BREEEFEMEDORT - BRABBEIN WD, E£7, ZoMddIEn, L, 2=l
OWEFEEIALE L, THAEDOIRITERIC L 2 BHIEREOSITPEOL 2 5T, HERRE
DEEICHRE B RELO>oH 5,

F_y MEROmERM (Alpine meadow) [3F 2+ BV Y - R & OO HK LR
B, BUREAR LICE e RBELZZ T T g 2020 i m R b T
D E e FHFIAGT R TH D03, FHOFE L BTN KEA 2B ELER TH 5 > 12132638
W ERBYOREITE) & RSN, BB, HEOKGONME, e oR g
7o EORFEEENC L 0 B e+ > KRBT, HF, Kk, AR, B, Rk
gk (i, 77— b) 72 ORI k- TEU D BUE BRE, BT, JEi) o,
REAE DR ZENE R B2 LFTLERAOND,

FRy MERTIE4A4FE B &, MBLOX) b LIF3%F (B, EBIUX)
Fct & 53, K & FA R TRFERT 5 00 B RO TR 2R G Th - 72,
LrL, TEBIC K 2 ERROEFCESRIC LY, BEEBHIIET & R0 2 5
ST TCTRERBRIASND ZENEL eot, 2O L5 2AAFRTIE, ZHIXERL
PRI S, K EZ VOB CHE TITOE L7120, ZEOHRE - BT
B EJE OO MR O IR LR Y, M50 0 D 5 b il < BRA & BT
), EHOHENETT 2B 2615,

TEBEE OFE S Z DEFENZ OV T L O EEIC L > THEA SR TE >
212809 KRR O BUT B & D IR SRR IE IS 2 RS U B AR BRI 20 iy
PETH D 2, FRCFEMRSCHEZREIIRE OB X 2R L, BHFESCREMETAERRO
BRI & HELCH T 2EE N2 RTHE L 22 Z ERESRTWD Y, £72, Y7
DI RT D EBATEIOZMEiF L OMRIc X 580 > 10, T & o BE 23 B
A KT DA S 16D e g i I e STV D, LnL, Y7 OlE - %
2 ZERH MBI BT DR B EN EHINE A~ 2 DR BIZ OV TIRIE L A LR EN T
AVAJAN

Z ZCARRIETTIE, BB - 58 2 IR AT o 7o B BME (P fruticosa) B 5 FEIHIIZ
BT, ¥ 7 OFEBRZ A D OHEE Y8 IF O SEME, MAME R X Oy HE
BICKIETHBICOW TR L, RAEHICI T % B 5ot A RE R D20 i 7 R 20
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e FIEHM 2 WL SE L2 OB EREEE R 2155 Z L2 AL Lz,

2. BB LUOFHIE

2.1 A A

AT P [ v AR B R INFIRE R BRI I TH D, T v b ERALE
OMRE L ARAL SCAREE ] (N37°357 E101°257) OFERME AL E 3 2 B E ot ©, AR s
3280~3340m, 4FMFEKEIL 509.3mm, RiRIE-31.5~275CTh D, FrEgBHIL P
fruticosa H3ME\5FE T, Kobresia humilis, Poa pratensis, Elymus nutans, Kobresia capillifolia
REBKIELETHETH D,
22 ZEDOEH

AT I3 2 20 £ 72V, BN R >y 7 (WSP) TidmfH 31.9 ha 13K
50 BHOY 7 & 4 A5G 10 AR E T 185 AR, ZEHFMHNFy 7 (CSP) Tl
W% 23.2 ha (I 45 BEDY 7 % 10 A A HBED 4 A A £ TR 180 B BT i
BRAT O, FICE Y BEOAE RIS > THIAMBOFE AT T\ D, &8I
L, WMITERICEET S Ry ZIcY 7 2B L, §1n6 4 £ THMIDHE LT,
HOKIZAH 2 BN Ry 7 BT )1 CiThEz, BB (S A~10 H) (398t 2 [V
7L, WY 2 IMERES OB E TR SNy 7 I LT,
22 HETGIE

WSP & CSP MHXIZ W TRIFERA N By 7 B It ~D 75— F 2 Hm 0 m (B
TBP) &L, BP2OLOMEREC K Y, 50m LI ZEHM (LLF CP), 250 m #im & 3fr iR
it (LU NP), 500 m 2 thagfEt (LLF MP), 750 m iRz BREEH (LR FP)
Ll (K1), 200648 H 1 H~5 H® 5 AR, WSP -« CSP /8 K v 7 & HiuSIC kB
W, 50X50cm” 2 K7 — K% 50m HFE T4 5%, 5116 578Ky 7, #Eh 32 S CHA
L FEEHRAAROREE LTV, 2 T — FNOREHER, FEE B L OB OHE (0),
W (HT) ZH5E Uiz, W% 3 CHIEED HAEY , f)fE = L cER 2 HE Lz
%, BTV YERAWTHEHREIC/ARD TR L TEMELZAEL, Hx OOy E R
i EEHAAE (W:gDM) & L7z, 728, 2 K7 — M P fruticosa BEVR Z0E T, JIE
WSS P, fruticosa BEVE & i~ 126, A FMICT O L CTMEMEAZRHAE LT,

P, fruticosa DREFEIL T A A X —& 7L a LRI X » THEHX T 50 m | R % 6 [E]5E
0, ZOWEWEREO A4 300 TEISEEZE L L, MEIZE 05SmBEI O Im T

- 48 -



FP B L
WSP
mp L | ., . FP
* * * *
NP CSP MP
*
} -4
5 e, ¥ NP
& )
*
m % % % . ** CP
£:4
(ox¢ = — 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

e
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.
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HEL U7 R 2 00E L, B EF M L, 723, WSP & CSP Mi4[X.?> CP Tl P. fruticosa
ITHEL L7207,
23 T —H AT

FRX LN, SEARE S, MBI ERYD, P fiuticosa 3 X O BIX &Y
FEOSVYILRE, P EEZRDTZ, 26 ORAED b SRR O BB L OFE S
Z LR O UTTEWE I LT,
2.3.1 LR

TR @ O 5E 2O EZEM (Importance Value, LA T : 1IV) THE LT,

IVi= (HTi"+Ci") /2

Z I T, HTV, CUridHEEMAMEOEY)m (HT) ORFHRB LTHE (C) o&aitzth
ZAL100% & L7z & & OffE i OMXITEHEZEN TH 5,
232 FHEZERM
1) BEEREHC: S=n

2) Shannon-Wiener FEZARFEFEEL : H = —.72? Pi X In(Pi)

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

4) Pielou #5555 - E=H’ /In(S)

ZITC, n (MR, P XSO HEMEE A 100% & Lz L & O i OAHX
fBfcH s,
2.3.3 fEaHLER

T 2P E R ETRA L, N Ry 7 E R AE R IEREAE R L LT,
Wilcoxon test |2 XV AEZEDRINTCHEID, W XEOZDRE % Tukey-Kramer test
X 0iTo 7,

3. S
3.1 HEAEREERRE
WSP & CSPIZI\N T, P fruticosalf ¥ OFFE AL & iEm THA L, FAE®IZ DN
TITREYEER, BEYEmE, MR X O LS BEOREE LT o712,
3.1.1 Potentilla fruticosa FEVEAE 1 D FFME
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P, fruticosa DHEE (K2) 1%, WSP TIZFP 73 209% Tl b <, KW TMP (16.6%)
& NP (15.7%) DNETdH -7, CSP TIL NP D 16.6% 0 b < 720, kW FP (13.3%),
MP (11.7%) DIETH > 7=,

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.

b€ 5<0.05.

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.

b€ 5<0.05.
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P, fruticosa OREYE (K13) 1%, WSP TIiZ FP (33.0cm) & MP (31.2cm) 78 NP (24.1cm)
2R TE-o 72 (p<0.05), CSP TiXFP (38.1cm) 7% MP (29.8cm) & NP (31.2cm)
LU bEmnoTz (p<0.05),

3.1.2 BEARMEYORE#ER, BEke, RIS
EgE=ZR (M 4) 1%, WSP TIZFP>MP>NP>CP DJET, KEBE ARy 7150 0HR

BN T DIz o T L7 (p<0.05), CSP TIX FP (98.8%) A3 NP (90.0%) LV %
AEIZE < (p<0.05), MP & CP M TIFAEZENROOLNT, KHEHE XKy 70160
PRHELC X DR O 2T TlE 2R o 72,

BN LY RE R (K 5) 1%, WSP TIX FP>MP>CP>NP DJIEE 72V, FP 28 4.1cm
TNP D 24cm LV LA EITE -7 (p<0.05), CSP TiZ MP>FP>NP>CP DJETH
ST, 4 HRRNTITZEIT D> 72 (p>0.05),

YRR SR > 7 03D O FRREAS EARREY) O FEEUR B RF T B E R L ITR LT,
WSP & CSP [ [X {23 T, CP TIEZNP, MP B L OFP LV H{K0 7= (p<0.05),

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.

» 04 p<0.05.
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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.

&b ¢h0.05.

Table 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

Sfruticosa alpine rangeland.

Measuring point®

Paddock!
CP NP MP FP
WSP 7.0+1.0° 16.0+3.6° 14.242.2° 14.0+0.8"
CSP 9.3+1.2° 19.04+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.
*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).

*2p<0.05 by student-t test.

3.1.3  EAEY O AR

B AR (K6) X, WSP TIZFP (169 gDM/m?) & MP (170 gDM/m?) 75 NP
(101 gDM/m*) & CP (100 gDM/m*) XV L AEICE -7 (p<0.05), CSP TiX, FP
>MP>NP>CP DJETH Y, FP (402 gDM/m®) 7% CP (259 gDM/m*) LV L HEITE M
27 (p<0.05),
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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.

0.6 dp<0.05.

3.1.4 FERBEANEY) ORAZLAL

Y7 RKMBEANF 7 b OIEREN FEEARFOKE I RIETHBEL R 21T LT,
BEEEIE, WSP TlIv 7 W XK > 7 025 OFEREN /NS < 72 512 L7223 > C E. nutans,
P. pratensis, K. capillifolia, Carex atrofusca, Taraxacum mongolicum 75 £ D3§/V L, Potentilla
anserina, Plantago asiatica 7% £ 3HN U=, K. humilis O#EELE, FEEEORAZ L7230
NP £ TIX EF L7272, CP Tidb o & bikd o7, CSP THEES & [FIERIC E. nutans, P
pratensis, K. capillifolia 72 & 7 \Z4F £ 5 EFEOHEEITIERENS /NS < 7251 L7zhi -
T U722y, CP Tl P anserina DREED 63% % 5w, FL <@L o7,

WIRIERE N B 7 03 b DREEEN FERBEARO R GIC T T B2 L 3ITR L, B
mlE, WSP TIZIEEEN K& < 2512 L2 > C E. nutans, K. capillifolia, K. humilis, C.
atrofusca, T. mongolicum 72 &Y 7 OVEIFMEN @ W TE < 2> 7203, P anserina & P
asiatica TV FP ZBR\WOCTIE T L7z, CSP Tl & & Bk M —E DB AR H 5 72
>7,

3.2 FEMTEME AL
YRR SR > 7 D5 OFFBERWSP & CSPRIZ$3 1 2 E ) O AL M F 8k
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R AR LTz, WSPIZEBWTIE, CSPE Y & A REHMEMFEL A D72 <, FPTIX FED
B Coh BHE. nutans, K. capillifoliad>P. fruticosalZ IR\ CHEE SN E <, K. humilis,
Polygonum viviparum, C. atrofusca, T. mongolicum® i\ =, £z, HBEN/NEL 7251
L 7223 > THUBMHE O @K, humilis A D B O i@ W AR OB S E MK T L, HEME
BEIEICTR <, ¥ 7 ORI EDIRWEFE T o 5 P anserina & P. asiatica D 5 D3N L 7=,
MP ClK. humilis & P. anserinah>E &5 € D &\ T, E. nutans, K. capillifolia, P. viviparum,
C. atrofusca, L. nanum?>ZUZHE< B CTh > 7=, NP TILP. anserina & K. humilisH3 & 5
FEDENNEFET, E. nutans, P viviparum, P. pratensis, Astragalus adsurgens’s & 75 1UC
WSEMCH 72, F£72, Aster flaccidus, P asiatica’s &Y 7 DNERAE LW ABERADE
B EBEENE N2, CPTIXP anserina i bE L ENE <, P asiatica, Carum
buriaticum?s E 3 ZF UK SEFE T, ¥ 7 ORBEEDREHWERITIZE A LR b ho T,

Table 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 8.2 17.2 18.0 17.4 212 235
Poa pratensis 0 1.0 1.2 2.5 2.0 6.2 212 13.7
Kobresia capillifolia 0 0.1 4.0 7.7 0 5.7 8.7 11.1
Kobresia humilis 7.3 21.0 20.0 13.5 5.0 0 55 5.0
Carex atrofusca 0 1.0 6.5 9.0 4.2 4.2 0 4.2
Taraxacum mongolicum 2.0 2.1 3.0 4.7 1.7 2.2 2.1 3.9
Polygonum viviparum 0 2.0 7.5 5.2 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 34.0 17.2 9.7 63.3 8.5 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 0.3 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, 500 m) and far (FP, 750m) points from the gateway to the night
paddock as base point (Om)..
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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

CpP 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 20.9 16.3
Kobresia humilis 2.4 3.1 3.5 43 11.2 - - 9.4
Carex atrofusca - 23 4.2 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 21.4
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 8.9
Potentilla anserina 3.0 1.3 1.6 3.1 11.4 6.7 7.1 8.7
Astragalus adsurgens - 4.7 3.6 4.0 - 8.5 12.3 12.0
Plantago asiatica 2.9 1.3 1.2 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.
*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).

CSP IZFB\W\TIE, FP, MP, NP @ 3 Hi A CIXERMRIC KX 22172, WIhb A
X BHEY & K. capillifolia, P viviparum, T mongolicum, A. adsurgens 73 ¥ OEFEMEDE W
EEZONDERLEMETH 7208, CP CIXHEMN U L, P anserina H3 e b8 5
FEDOEWEFE L 72V, E. nutans & P pratensis, C. atrofusca, P viviparum, K. humilis 73 £
DRNTEEEORWETHH- T,
3.3 fHOFESENE

YU RMBERE SR Y 7 6 OEBES Y OFEZERIEIC R T EL K5 IR L,
WSP IZIBW T, AL NP D 29 F 3 i H % <, CP D 13 f A3 i b D 72 2o 72, Simpson
825 & Pielou ¥ EHREE MP Tl RfE% /R L7245, Shannon—Wiener #4513 NP @ 2.43
D KA T & > 7=, Simpson ¥§4% & Shannon—Wiener %5 & O Pielou Y% E e i3 9
ALt CP Mo FEREHN A & bl LKA o> 72 (p<0.05), CSPIZERWTIX, #FEENIL FP

- 56 -



Table S. 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 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+40.15° 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.
*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).

Pp<0.05.

D36 R H <, CP D 16 FN Kb D727 > 72, Simpson 54 & Shannon—Wiener &
B X O Pielou B AT VT H FP 225 NP £ TIREEEERN/ NS DI L - T
L7223, CP Tl bIRVWEZ R L7 (p<0.05),

4. B £
IR RIQEHCIE, HE, K, HEE, JEN, Bttt (B, 77— ) REDERIZL -
TAU D (B, B, HEt) OZ=MPERICEY, AL ERNERENES
MDD, BUBGREERIL, ZFK&E OB L REEIC X > THBIEZRE L TERT 20O
Wi 5 LI T ERE O IR A R R LTERFZE T, A B B
WNE S ORI B O BREE TR & HEE 5 2 J5ik 35 4048400 A 0
B2 & o TR L OHEE 24T 5 J73E P2 9GS h T b, IBESIC &
HERE LT, PRtk X OENDIC X 2 EMTOERSOSMIREO LT E A S
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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
CP NP MP FP CP NP MP FP
Elymus nutans 7.47 6.08 9.38 12.49 19.84 12.48 14.27 15.58
Poa pratensis 0 3.24 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 3.14 522 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 2.20 0.71 1.25 1.01
Potentilla anserina 36.86 19.73 11.13 2.29 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 2.28 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 4.29 1.65
Aster ageratoides 0 0 0 2.95 2.70 3.19 4.61 2.71
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. 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 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 2.42
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 1.85 0.32 0.51
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, 500 m) and far (FP, 750m) points from the gateway to the night

paddock as base point (Om).
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Spatial variety in vegetation of Potentilla fruticosa rangeland
rotationally grazed by yak (Bos grunniens) in warm and cold seasons
on the distance to night paddock in northern Qinghai-Tibetan Plateau

Guomei L', Nobumi HASEGAWA?, Rende SONG?, Youxue XU® and Ning xu!

'"The United Graduate School of Agricultural Sciences, Kagoshima University, 1-21-24, Korimoto, Kagoshima,
890-0065, Japan

2Faculty of Agriculture, University of Miyazaki, 1-1, Nishi, Gakuen-Kibanadai, Miyazaki, 889-2192, Japan
3Mengyuan Prefectural Grassland Station, 2 Quanwanlu, Haomanzhen, Mengyuan Prefecture, Haibei State, Qinghai
Province, 810300, China
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Summery

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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