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TR P A S R 5 2 R S A A A S AT )
PO (L REUREE, 2017), AT ALK . T AR
BRGUEY S A% R SRR, PR AN RAE
ANFER RIS 23 [ Jey i AR A A2 i 52
(Martinez et ., 2010). {HE F| 20 g 80 4L
W1, ZHESFEIEIR AR R G e s R ) i, Hop—
AR, FETF R T RERNZE 5 5 FE 25 R 3 45 [A] i
A, TV SEAUAR B RS A (RS R TR R 2 BOK.
TR 2 P 2 R A S N BT A5 . B
TR S [ R B S 7 VR S 5 60, 25 1a] 4
¥ SR AT A B AT R 2 (RS SR ik, HAR AT
T B A SR 5 AR R P AR A S, TR
IR PR (1) 25 (RIS ey, AR = A A e )
fEiFE (llianetal., 2008).

A TSNP 23 (A% JR T B S5 284k 2 )

P A4 . FHARRIAIDG 2R A9 HiOT 2K
AR T NS B K SR R AR HAE 25 R
(Suetal., 2022; Zhangetal., 2022). W5 KN,
H ARG AT T DR 52 ) AR AN R AR 2%
B, 2 2R (R, 2012). 1
T AR R ME— B9 HUAE TR B A I8 HOR
W A A A A 9 A 52 W A R A TA) S ) A B DR R
(Muller-Landau etal., 2008; Wiegandetal., 2009).
Rodriguez-Pérez et al. (2012) #f 513 WG B 113 Bl
Y B A B AS [R] R 73 BRI BE % 51
LRI S A ARTRE,  JF AT RE IR AR A AR
H Ak Jm e RN 2 TE R, Bl 73 BORIg G
T TR E HE DRI AT R /N B SR B R 1 (Wiegand et
al., 2009, X YIREIE AN ) 28 R BoAT B (B
545, 2023), H.Aefe 5| AR AR RIFE R
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fE EreA R (Getzineta., 2008). R, &
A3 O P A0 2 a0k = A i s B+ B
PR E

H A = JE B HL R R ) A 2 (R S R Bt T i 22
ELTE TBURORT v 3 Wy R R ) b A 25 1A = 1R 2 il
A A BRI T 1. B N B 3 AR 1
R T, O YT s 2 AR T e
— ({Exk%E, 2023). CHFARFEHESSEESN
oK B b 2 AR /AN N B A (Shroff et
a., 2008), TEVRATHUET KA ST HEA R RS 5
7o R RS (Fraser, 2018), HAEA 55 F HHE
T STABG 28 b 2w i R )AL R A A7 i AT 1
EVER (ESEIN, 2018), #MBUE B IR E. fit
SEAT NN e FE AR A P B (1) 2 R A SR A7 A B B
P Nl 2 N T =T L L e A
(Carex alatauensis) 5 2 EZ:[% 5% (Potentillaacaulis)
TR G, W A A b AR S OO B R AN [
TSR B 0 T 2 [ A Sy e o [) 2 1) S I 1)
o, DUHARIZ 3 /M3 D BT BAEE SR
BB A 7S (A SR e s s 2) My 9 BieR
W& ] BEAE /N R EXT AR S B 5 B B RS R
MR AR R 3) BB EREE SRS
SE B ZRBE SE P ) 25 (] I = AR AR A

1 MREREE
1.1 HREXBR

TBUCBCR S X A7 T 5 AR Mg b g 2 B P g
TR —FXERGENEFEEAREG, i
36°92'N, 100°93'E, ~“F-J4i#ifk 3050 m; Jm & Ji K fli
PRSI, BRI M IR, AEEKmEAT
e, FEHEAN 15 CHEA; FHIRNECN 2.58x10°
—2.75x10%h; ZAEPIROKE N 400mm 4, [
KEZHEHTES—9 H, 2452 FERKER 80%LL .
AR T e m R i, L8y s a -+,
PV TG PR (85%LA ). BEIE SRR I, —RE
REREGER, WA IR . AR AR A
NEAGEMNEBRER, RINAFFE L T4EE
. (Carexaridula). 164> (Sipapurpurea), &
FLAE A PP AL HE R PE B E (Elymus nutans) . i
(Leymus secalinus) A1 H & & & (Ajuga lupulina)
% (B HAE, 2023).
1.2 M

TR T R ) B ) R R, R €
P A FIAR 250 R 2F 2 AR AR v R R B A
W, MR, BEFRRSEERNFE, NS,
T A, A o S R fa H [X A S R BRI FE A A A
(X355, 2022), BREZEFRRZEKTILYER

WA FE Kmnlithay, 2244, MR KR
AR, BRSNS N R U, R AR S R SR
TR EIR (554, 2023).
1.3 Rt

AT SR FE -y — B A X, A
BE b, A 20 ) 25 R 50 /N X 2 B S R 2 5
H 2014 &8 Hh—5K & RG0E NS B HART
B, — BEAR BT LR USE LR, BRI
Wi B Ay FE R A ) AR K2 (6—10 D, [ H K
WS T 297 10 d, LR A [ADHE 5K &8 55 4% 48 Il 5
BT OGRS R I BEAL X 58 it T
TIPS AL B PR TS FEE 350 R S TR . (BB R
N 11.6 DSE-km2), HEF|FH %A 50%—55%;
LTSRS T A 2R R BAT NS 58 A KA Fh
Me, HEBBRESMERTE RN MTERT,
S AL RO NNV PSRy O G N N B G e =)
HERIBA 6 Mk, BPFEA (YO, HE
B (SG). HBAEIE 1:2 IR (MGL:2). 4B4-5#
2 L4 R (MGL:4) #E4- 5 1:6 14X (MGL:6).
AT CRHBD kb3 (CKD, Bk WEE 1. AN
WA IANESR, A 18 MR/ X, A BHUNX
(350 1 1.20 m & PRI I BRLAS 0 B o TSR TR AS AT 4 B
T, B2 REI— KKK

F1OBHEEET
Tablel Grazing experiment design

A3 Y PR H EEERE DXTA/hmM? XK
YG 1 0 0.26 3
SG 0 2 0.17 3

MG1:2 1 2 0.43 3

MG1:4 1 4 0.6 3

MG1:6 1 6 0.76 3
CK 0 0 0.05 3

1) CK: AEAabi®; SG: MERMAIE; YG: FEAfaliib;
MG1:2: HE48 2 1:2 R A AL T ; MGL:4: S22 1:4 IR HE
MGL:6: JE4-JRF 1:6 AL HTL

ARAERIG ) —E0 P, PR A S A AR A
WCE, BEAAERSN 1.5a, BN (100£5) kg, &Sk4E
42 3ANFEHAL (DSE); JRFEFI N La JHEAH
(30+2) kg, HFRKFEN 1 ANFHA, FMFEFTE
(%) R TR AR = AL AT U5, DARIIE T A Ab B
(R TBCAAC R B e — B ) o TR R & AT T #25 K
o, DU RS & 7R BUCBOH ] ) 1E 5 R B RIS 30
1.4 B

KFER[R] 2023 4F 8 H 1 H, fEREAN A AL HE
W BEHLE £ 300 cmx300 cm KA RE T, DARE
T7 B — AT AR FRJE A (0, 00, RIRICSRFE T
SR L R BRI AR A (AL E
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1.5 BBAHTGE

NS A D=8 9 o T 50 NP O R T = o5:
IR MRS M —R S S R BRI MRS
) 4% J5y B Fobr ) 2 ) o0 B 1 AT 0 A . B ACR A
Monte-Carlo &k, FEHLIUA 199 Ik, B
(P2 5 N AR ARMEE A B P . dni
LY S G B AR AR 2, T2 H 3 25 &
R B IG B o A B B O B A A AE RO
Programita2018 i 17 (Wiegand etal., 2004, 2009,
2013),
1.5.1 #4535 52 2 £pE 0T N BT

R T B DIFR PR A (8] A SR, FRAT
KH T EA RN 3 BAEIE PR O-Ring BREL

XA v B R T 2 I S AR A TR A = AT 43
B, WAz (3):
_ A n n Ir(dij) . .
K(r)—FZi:le:1 " ((EN)) (L
g(ry= KO oy 2)
dr
O(r)=4g(r) (3
A
r SN
A—FF FUREHiL ) T AR 5
A— i PR B

ohj —— R | FIHAh R ] 2 TR AR R

Iy fEFRRE, R dj<r, 1(d)=1, N
|r(dij)=0;

Wi —— R IE T SRR AL R ¥
1.5.2 RA BT HE L EpF A E F A XM
oM

B AN 0 ) Ao ) 2 B] SC I P B 7, A FH A
A AE B AR AR O SCHR B AL gD NI S St
BEOREN R BRI S R, DU &R E
M E SRR, WAL (4):
dK,(r)
drg

9, (r) = 2xr (4)

1.6 FREFEE

N2 FH A% = 73T R R 2 B S PR R BREAE T
MRIEHE I A bR A& TR, JERES SRR
S IMBHE 5 F BRI . — MR R AR
RS AR RIL RN, AEYIFREN 2 R R 2
MR RS ISR R RA R T, Sa
o AiRE MR SE e I REA LR . FE S R R DL K
ST SRR SE 3 N TRRDRIATRLS . XA

BRI, RAMEBAAE TR,
1.6.1 A AR

SEABENLA AR (CSR) 2 5 A7 BA L J5 o FH 1)
TR, MR AR . — o i 5842 [
8 WA 7Y T A S DR SO 320 28 SR AG 56 A e B P A
JHZ5H (Jbcome-Floreseta., 2016). H o sfk fisg
FEA GEEE) , B S E bR LA AR, 2 58 4= [A] B
MU RIS T RIEE . BT 2SR R R 44,
AS3E Ik 5 4 2 [ Bl ATLASE 2R 4G 560 5K 23 AT R AL A% S e
M DL IR 5 e () A ST R
1.6.2 IGHER

FE 5 Wi A 2 — R X 7 B ) R R A, A
TR 1) 52 B A B AR B A2 s S 8
A, HEUE B IE T3 B SR W B R R SR
(Jacquemynetal., 2009). F&I5 Hitsi R ) S %] LAF
A EVBAE R, TR A %% 31 A AR AE ) 7 v
iR, Gl RFMINE, VRN TR AT
I FE . 5 S s A 54 5 M B A i fU At
ITHEL, WA S T AR P 2 AR R & 7
fEE S sz (ERESE, 2023).
1.6.3 FM{zA%

AL R AEAS 5 TP RS S AR B i — A
[ I BENLIN &, SRR R AL R R E— TR
FEFAESE, im0 ERE RN, R
PR 2 (RS SR B AR AN AR, (BT R 1 e AT T8
FEHR R (Pereaet al., 2021). HEBALIREE T #4L
& JR N R 43 B s TR BE S, BT 2 2 A SRl AL T
UL 1 ) B AR B A (] 254

2 R
2.1 BYESEMNFEETEIEFBEHE

R EpEYE R A o R, 6 A
Ao B AR A i PR 1) SR S AT 3 Tl B ML 2 A7 T
MR EH 1.14—1.35 5, H SG 4b#E (0.52) )R
ARk % R R AL 2 A TR 2>, CK (0.36)
5 MGL:6 (049) ibEiEmRE k2, D . &
[ AL Oua(r) R th 2 b R IR, BIAR
BT Rk, JF Harg M EREE RUE 20—35 cm i
Ou(r) BRI LRk TP, #IE BENLKE R O T
M YG AFEAE 15em RER #EETF2% (KD .
6 /N Ab B IR AR T R A R AR R LA R A R
&, o A PRAFAE — E RE VSR B L AR (B D o
AL B LA R B, B MGL:4 A oA
Qb BRAE KR SR R A7 v 5 B (1) /N R 4R T
JE& T EXNERZ MR- 2. HA YG 5 MGL:4
S5 2 ANREBRAE KR FE b H I B R LA R 2R T BRI
0. [ CK ALFRAN, MGL:2 AbH A o Bph R
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#2 ETE2TEMIER, EEFERNRREDHERNETE 0
Table2 Univariate analysis based on CSR, Thomas process and Inhomogeneous Thomas process
y e 407 Al AL T FE 5 gAY
] PREL
AbEE D e 3 209 pAd
BAERY BERMCE BRAERY EBRESE BRAEERE BERME  BESY EBEERME BAESEY  BETEERX
YG 1457 2444 0.40 0.68 3.14 2.77 6.27 5.53 320.54 342.16
SG 1638 2621 0.46 0.73 3.46 6.21 6.93 12.42 606.06 157.26
MG1:2 1404 2207 0.39 0.61 6.41 2.18 12.82 4.37 60.53 441.40
MG1:4 1316 2401 0.37 0.67 0.85 2.37 1.70 4.75 1250.20 720.30
MG1:6 1313 1689 0.36 0.47 2.64 2.63 5.28 5.25 249.47 101.34
CK 995 1561 0.28 0.43 9.43 6.47 18.86 12.94 29.85 31.22
D BEFTEURE L 2 A SERUERE, HERE. 3) o EFRESH (B cmd. 4) 200 WRERMILLERE (B cmd. 5) A:
FEJF AT (300 cmx300 cm); pA: EEBEI%E CRA: D
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RE/em R /em % /em JUE/em
(a) AR YG AbHE (b) BBA W 5 SG AbFE (c) BBA R MG1:2 A (d) BBAEBFH MG1:4 4bH
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0.55 045 0.85 0.85
0.501 0.40 0.80 \
S \ = o ! T 080\
< 045 T 03SEN_ S 0T5F\ & -
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JRUJE/em RJE/em RPE/cm R /em
(e) BAEEH MG1:6 AbFE (f) BBA 5 CK A (g) EERFEN YG AbHE (h) RBEBEN SG AbHE
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0.8
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\ 07\
) \ z E B 06F N\
07 = 070 N < 06F N\ =
3 \ ) ~_ S) = oz o B
E—— —— 0.5 i B ==
0.6 0.65 i G
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RJE/em RJE/em REE/em RJE/em
() JEBEEERN MG1:2 4b3 () HBEENN MG1:4 4b8 (k) S BZEREIEN MG1:6 4bFE () JEBZEEESEN CK AR
RIS & UK 1o P s RoR s, SafERRERN S, TH

[&] 1

ETeexEpEiERN R0

Figurel Point-pattern analysisbased on CSR

PIEEREEAR (12.82) K, SRR (60.53) f/b
(R 2 . HWEHR RS ISR ETIER, FTh
AR AR A SR L IR, A YG. SG 5
MGL1:6 %5 3 AL BRIE B /R 1E KR R A7 1 T
FINREERGES (K3 .
2.2 EEZMREHITEEZT A4S BYFIE

BT e MENER A o kI, 6 A
Ab TR A R B R SR PR I = AT 8k % BE LU B AL 43 A
TR 1.12—1.57 £, Hd SG 4b#E (0.82) 1)

Je EB AR % B A AL 23 A T $E = e 2D, CK (0.68)
5 MGL:6 (0.73) % 2 MbHEfEERE (K 2, K
D o AFEAEFE) Ou(r) ek £ th &b & R 35K,
BRI R T Petass, SRPIERERE 25—35 cm
W&IE T2, BB RS, i MGL:6 4k
PRYE 55cm R 4 &L T2 (B 1) . 6 MbE
(1) A T P R 2 (R SR T A AR B A o, 3
Iy MEBRAFAEBENL AT (B 1) o 3B 2 A AL
AR, B MGL:6 M A 4b 3 R EE S35
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Figure2 Point-pattern analysis based on Thomas process
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Figure 3 Point-pattern analysis based on Inhomogeneous Thomas process

https://www.cnki.net



1402

HESIRE AR 5 3355 9I(20244E 9 A

TEEH BN REERES, 8 TIRENER W
M (B 2) o CK b B BRI A R KME
B (1242) 588%E (157.26) , Hik2E SG
WEE (R 2) o TR S W A AT A R, AR
YG 5 MGL:6 % 2 NMEHERLELE /NS I EERES
O, (HA TS WA LA, AN REERET R
FEVEHE B B4 (F3) . TR DR 5 %5t
T AR IR BT A Ab B AR R H I e S AL L IR 2R R
FREER (F2, |3 .
2.3 BESESEERRIENMIETE KB
ST AT AR, X S TR FE R AN A
BRE BHAK 6 MEH P EAEE SR EREE
[ 8] 2 ] G PR AT SR R i (B 4D, 76 YG
Fedbdr, 7F 25—11.1. 60— 100 cm Y& [ P i 25 1540
FLIRLE T R RIS 7 OCHS, AERAEAER. 18
11.1—60 cm ¥ [l P9 A TR i 28 Y S BLIE R B,
£ 22.6—60 cm i [ N L PR AR A I 2 T IR .
7£ SG keHbdr, fE 2.5—17.5 cm 3 A i B R
LR PR R IR 3 GOCKE, AAAE A EAEH . 78 17.5
—100 cm U [ P Ak TR AL R 2 N R ELEREK, 7R
17.5—32.5cm U P L Han B s L TR . 75
MG1:2 B, 76 2.5—8.1 cm a4 fh B AL
LR PR IR 3 ORI, AR SAHEAER . 7E 8.1
—100 cm i [ P Ak TR AL R 2 N R ELE KBk . 7
MG1:4 FEHbr, 7E 2.5—16.6 cm Y6 [ P {25 4Dl
LR PR I 3 ORI, A TE A BAEH - 7E 16.6

1‘4{
1.2

1.0

1.4

1.2+

1.0

08k | N

—100 cm u [ P 4 T AL 2R 2 9 2RI OCEE, fE
16.6—32.3cm Y [ N LT B s 2L R R . 7
MG1:6 FEHbAr, 7E 2.5—14.8 cm Y6 [ P ki B A 40 f
LT PR 230 2 4 OCEK, 7E 52.5—62.6 cm Ju [H A
i BB R R R 281 PR S A 3 IE ORI, fF(EIEAH
EH. £ 14.8—52.5. 62.6—100 cm i [l P &b T4
PN N R BTC e, 1E 42.4—525, 62.6—72.4
cm JEE WL FEGE AR FRR. £ CK Ffth
W, 7E 2.5—6.9 cm Y [ P B BRI B R 28 T BR 2
WEARE, FAEMME/EN. £ 6.9—100 cm 5
] P AR ROV EE 2k N R I T DRI

3 it
EFesREIENKMEERER (K
L, PIAC AR 23 (RS R 75 /N R B35 3R 30 4
B AT, ELAERER SR ZURE FE Bl R A8 K 2 R R
P, X GXAESE (2024) SR8 WFhdEN
JUBE W BE T 3 AT S A AP EERR T4 BRI () #1405
AHF TR R BOR S B DU B R D BB
Pk (FRESCEE, 2017). P17 RHA A2 & Ji5m
AR, BT R Bl R, BRI
EEATHAEMAK. 2) P L (Chang
etal., 2016). K& LK MM FER Y T&
1, SRR TR, BAWE MR TS
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Effects of Grazing Livestock Combination on Spatial Pattern of Dominant
Speciesin Alpine Grassland around Qinghai Lake

XU Wei, DONG Quanmin, WANG Fangcao, ZHOU Qinyuan, SUN Caicai, LU Weidong, YANG Xiaoxia,

LIU Yuzhen, LIU Wenting”
Academy of Anima Husbandry and Veterinary Sciences, Qinghai University, Xining 810016, P. R. China

Abstract: The spatia patterns of plant communities are a prominent ecological research area This study utilizes the adaptive
management technology platform for the alpine grassland-livestock system established in 2014 to systematically analyze the effects of
moderate grazing intensity livestock assemblages on the spatial patterns of the dominant species Carex alatauensis and Potentilla
acaulis using spatial point pattern analysis methods. The results indicate the following, 1) Based on the complete spatial randomness
model, both Carex alatauensis and Potentilla acaulis exhibited clumped distributions across all treatments, with the degree of clustering
decreasing with scale. Under different grazing treatments, the local neighborhood density of Carex alatauensis and Potentilla acaulis
increased compared to the expected random distribution, but to alesser extent than that in CK (enclosure). 2) According to the Thomas
and heterogeneous Thomas models, Carex alatauensis under the CK treatment exhibited a clumped distribution, whereas treatments
with yak grazing (YG), sheep grazing (SG), and mixed grazing of yaks and sheep at aratio of 1:6 (MG1:6) demonstrated a nested
double-clump spatial pattern. For Potentilla acaulis, the CK treatment showed a nested double-clump spatial distribution pattern,
whereasthe Y G and MGL1.:6 treatments did not exhibit small-scale signalswithin large-scale clusters. Compared with the CK treatment,
grazing led to a reduction in clump radius and an increase in the number of clumps for the spatial patterns of both species, with
heterogeneity observed at small scales. 3) Based on the ring displacement null model, the interspecific association between the two
species showed a significant negative association at small scales, which transitioned to a significant nonassociation with increasing
scales. Grazing increased the range of the negative association between the two dominant species at small scales, with sheep having a
greater impact on the interspecific relationship than yaks. These results suggest that grazing regul ates the intensity of intraspecific and
interspecific neighbor competition by altering the spatial distribution of Carex alatauensis and Potentilla acaulis individuas, with
mixed grazing of yaks and sheep at a 1:2 ratio to maintain the relative balance between dominant populations and grazing pressure.
Keywords: Carex alatauensis, Potentilla acaulis; combination of grazing livestock; point-pattern analysis;, spatial pattern;
interspecific spatial association



