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Abstract; Community assembly and succession are focal points in community ecology research, serving as the fundamental
drivers in shaping community structure and maintaining biodiversity. Thus, we conducted a series of experiments to explore
the characteristics of plant communities and the spatial distribution patterns of plant functional groups ( PFGs) in micro-
patches, aiming to analyze the factors influencing plant community assembly and the potential relationships between plant
community assembly and ecosystem stability. The results showed that the alpine K. pygmaea meadow was assembled by plant
functional groups and constructive species in a mosaic distribution at a micro-scale. The characteristic plant communities of

micro-patches were redistributed by polygonal landforms formed under the influence of abiotic environmental factors,
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resulting in a spatial distribution pattern with K. pygmaea as the primary micro-patches and various types of micro-patches as
secondary. The dominance of K. pygmaea micro-patches was closely related to its physiological and biochemical
characteristics,, morphological structure, and resistance to interference. The micro-topography of cracks and collapse formed
by freeze thawing could provide resource for the plant community migration at low grazing intensity, which could improve
system functionality. However, these micro-topographies could increase the risk of ecosystem function decline under
overgrazing conditions. Therefore, the formation of the mosaic distribution pattern of micro-patches in the Alpine K.
pygmaea meadow was the result of the interaction of abiotic environment and biological factors. The mosaic distribution

pattern was the basis for resisting certain interference intensity and maintaining the stability of system components.

Key Words: Kobresia pygmaea meadow; plant community construction; micro-patch ; ecosystem stability

1 SR /N e A 2 T G AR 3200—5600m 3 T P LU il B3 Fr) — b by PEARC R o (ELSE 399 00 55 70
o SR/l e R AR AR A A A B, A L Rt | L b B S B 2 B 2 A A, IR A R L A
D3t 30 S T R 23 IR S A BSOS PE L IR 2 DB B 1 BE A BT, FLSRARZS T AR 42
A5 - SR AR S R A AE B X R DC R o H H T 3 300 TR 3% 43R AT 1 A8 AL 3R AR T A TS 5L
TR DR 7E S IR PSR T, 2 S B A T A R E R 510 A A R R TR, AT 11
AR A 25 2 G0 T A REVE S R (W) L 3 ) T AN 35 A3 FEAE A DL B4

S PEIA N TRAE RIS B4 ] 5 AR P R A AR A9 A2 10, ORI 28 JUE B, SR <
A 8 A 5 AR YR8 R R E BSOS AR AR 8 VRS 1) 4 IR 7% /N I 28 RUBE 17, A6 sl g
AR A ST A R R S ST T A A R A AR AR Y 20 5 T L FRT 2 IR A I e FEE A B ) |
IR ALV A i) RAR - 6 ) 249 T LA Ao B RO A R R O /NS R Y L TR
A TR 185, — e IR H I RS I A1 PSR A e 1 8 A2 S 2 b Ry i SR e ) AR A
R OCEER BE Y A AT A 2R R R A o R ORI R B AT O /NS R
FE/IN e R AR 1 RO T R A RRE PR AR R e 2

THCHACR i 85 e ) A TR R S AR T T RIS M) () LA T 0 R B RS RIS IR [ 97> |
TEFBATC A e . 2 B BUBON EE SR PSR EE AR 50 2450 ROt AR 7K 8 37 43 45 e IR AE 45 8] 143 T
SRR S, #05 TE /N R A 2 R G R S E R [ BB (B AR LB A LR ) X R BB A LR 1T
DB T 380 52 9 1A T R 2270 0 T fh K 3R 8 LA BRI e Ay v % T 300 DX SR A 77 A e S 1 20 8
AT 223 ) RUBE AR 25 B GEAR AR R AR R B I, R0 1 B 2R SR PR AR AR A/ N ROBE S R AR | R R 1R A
XEE RGO, Z B REE AR R TSRS > K R G DR TUAR BE 2 S i 2 ), 76 T
FEARARJ  ARLE AT 1o HE T4 A e (R 2 () AR e o B, 5 R A M s e 4 | ELAT A 25 o) S R PR A AR S R
GERRFHEE A S i ise 0 . L, ST AE S RGMLL, 5 R AE S RERW IR SRR E A S
AR RS AR PR R TR

MR 25 2R G R B BEROT - HE B o 137 5385 17 S e b oo R R A ) AR S U R AR R, B S S B
JCE T M T A MRARRR  EHIRIZFFEE MR MR R KRR B R TR
BORE Y 25T T A0 TR R 235 3 K 43 BsR S A T , R 28 06 1 B SR ZR BOHLARRL (e Ty s > 1> 2
1 S e ) T A DX AR AR R R A T, ) R R TR 5 5 0 B 8] S (T R 3R 2 e B T B
Bey , DufE IR EE R Se i 2 e A, B2 A REEIT AR Ab 23 tH B S SRR A R Pl e, 3 o SR AR R ol B A R
JK | SRR SR BE OB ETR , 28 5 S BOR AR M TR AR R, R G S WA R 2 B, R et — 20 1R Ak
U1 57 {EL— 7 i B 1) LA RIS o 70, A7 B T A AR 2R 200 A1 J2 R /R - B Y R IR 3
J2 RS NP IR Iy NS e IERh T AR B iy e e - S A i TR 0 BB AR HEBR AR 4 R 0 1 e R 4R
Fh 0 TR TE /N R R A R BT R AL RS e MR AR 0 R v TN R ) E R

http ; //www.ecologica.cn



9 4 ARIN 45 T RORE DR A o /) il e e ) AL T 5 A SR A 0T 4345

R R IR B0 SR DR S R S5 AR T R GRS PR D AP e — B WY TTR . AR 23X P 7 Rl R JE 1800 el
B (BB R R o B R T B MR BT ROREER ) 25 A AR BRI R AT e AT R A v
B FEB I Z AR R AFAE2E 57 LICENTTKP 23 AR A AN 2 S5 A 50 X o ofe A Bl A4 285 2R G e 14
FtLl b A2 25 R e 2 A E i HoA B MR R

Pt AT LA o T/ Vi BB ) SIS R N R R A ) D RE RS R Zh RERE AN R K -
23 ) 3 AAR SR BEAT AT , PR AL T YRR HIE A IR DR R 75 R LB Sl ke 0y A 7 i R AR A 20 e | DA S BURE
BRI 2R 1) AL AR A 1T LK g FE DN e B R ) D RE SR T R R

1 #R57FE

1.1 FEHBAERE
AN, 08 722 L) 2R B o R T T v I v 9 e b A 2 R 0 R R B A LI 5l < 2 R B b o N SS9 Bl i) i

537 (37°40'03"N (101°10°37"E , 14k 3239m) , 45127 & MUAL/ N & R B S A sE A st R S8 AF M A
WIRE T 25 AVRRIE 2 B S AR EL25 [A] 1P B LAYS BERHAE 4 S BN 04 B SR 2548 5 2EKSE D7 ) b R AR )
RERE 5 /N /NS R (K. pygmaea) , AR ZNIEMBEHER IR M A6 Sy . TRBEER A (Ch 7 (B0 5%, T B B
F B2 Y WA LR 3R 2 FR IR AT A 44 ) TR B0 FE - 0 38 )2 S0 B T BRE e | 4% ol Bkt R R ) ol T R B
Horp | SARETRBE L rp O XU — 2 P TR 1 24 4% |, 445 R AU B o A B T AR 5% , L850 X
S EA F P R HRRAE | 2455 S0 DX IAT) PR A5 R B 3R )23 0 B PR HRURRAIE | 2 — b e 5 B 3R 2 S8 R I B B
AN ST S BEB R A A 3 P RSB 1) K X 2 s FE K ik R R R R 2S5 3 AR MRS g V6
TAG IR ST, R PhGTIEEHIE B2 H) B T4 T FRER 78 R B R AR R T R 221
HRERD DA BN 3 R B T, F TR B E T A DX b 341G, /KA 2 Ry, S BURARL 5l il

PR R Z IS ABE I 1B R RS T B RAS R} 5/ FIE 75 50 2 A TR TA A R AIE R b 22 4 7 249 Tl i
41(8.50+0.35) 2B i/ hm” | HUHRASE] BR4E 2 A 2 5 A AR E EE A, WA /D8It
1.2 JEEFE

FEY) DI REREAS SRy FUASE 3 A 2 B I o < SRAE I [ 2 em
R 2021—2022 4F (A RRAE Y 8 H |, P Ram B AL E R 1 J2 3 [a s [6 [7 I8 $250m
WEE AN I, B S A X 1B A Thm? 2R 9 [wo|nn]2]i3]uia]is]ie
FEH, E R A Il b AT ) A I AR T 28 50 1 IX B 17 (18 | 19|20 |21 |22 |23 |24

3 /> 200cm % 200em B RAETT, FFRE AL T7 73 511 4] 73 1 25 |26 |27 |28 129 |30 | 31 | 32
64 4~ 25cmx25em /NEE TS (1) & BEASRE T T A
R 5 BE (1o ARG I3 ) (b BE (AR AR LA
SYEERTTECRAL , B A AW LI RR R 1B ) el
AR CRABREOIRVE  F A b 3840 55 i 0 %1 5
BB, 60—80°C ML T 2 AH m, FRE) MpE A (E

33 (34|35 |36 |37 |38 |39 |40

43 |44 |45 |46 |47 | 48

51|52 |53 |54 |55]56

57 | 58 [ 59 |60 [ 61 [ 62 |63 | 64

% 200 cm
B BN
5| &
wn ~
(=] (3]

< 200cm ——>

Fook FVARTEREE ), D% 45 RO o RO E R ( G R A B1 RHTEE
FE SRR BRI ) 3 (TR . A Flg.1 Samplng diagram

WF5E B R D) BB I 32 BALFE /N B (K. pygmaea) Fil
(K. humilis) , BT X PIFEYITE R G0 g e e M2 R S A TP R IR RV | IR e 7 A 52 T A
KPR DI RERE > BT
DB L i AR A 0 e A TR I 5 7 A SRR DX el o BBOAE  AR X 2 20 8 10mx 10m () 3 A4~
INKAE MBI FE /INVEE M, R LR 95 (B 2) | BE ML BCR AR 2 AR KB E SemxSem (A) \Semx 10em (Hf
A F B AIE) . 10emx10em(CFF A B Fl C &) 15emx10em (¥ A B .C F1 D A3F) 15emx15em (FF A B .C.D

http ; //www.ecologica.cn



4346 JAE = 45 %

ME A9F) 25emx25em (B A B.C.D . E Ml F 53F) .
50cmx50cm (¥ A B, C.D.E.F Fl G &) .100cm x
100cm (¥ A .B.C.D .E .F .G #l H &) .150cmx150cm D
(% A B.C.D.E.F.G.HAFHIAEIH) .200cmx200cm (¥
A.B.C.D.E.F.G H.IMJ&EIH)ANRREHFT, & E
FAEF R 4m? o W8 B35 TG A b i B (T .
FUR I ) AR A i (bR ligic) T (| 2)
AT ) DI REFFRRE B9 5E - 75 LR RAEIX
e PRI RN SRR X — B0 X 38, Ry Tkt il 2% H
(TRCBEHRAE b 2 18 ) 3k 98 DX 8% ) %508, SR 25emx 25¢em .
VA SR B B T R AE RAEAE D TR, I REAL1E
B30 AN 25emx25em (IRE DT, 36 HE M AR,
S35 TIRERE ( EEAIERAR BE R NS E 2 RHREE
BERZERD) S50 SR % B A AR i (DU vk Fig.2 Sampling diagram
W2 AT . 2022 AEF (S HP R ) g FHEAT AR AT
30 NE N Th A T 2R IV R FNR L IR
SEP NG RE . b AWl B S BT e R A e (— MO B AL B ) MRS Je (— My BBk A
L) FIEBELE R
1.3 b st
M AVABEHAG Y REVR FRE DAY RV B R A — S8l T 5 B A SO e B (K. humilis ) /)
L (K. pygmaea) AR GRVIZ SR T RERE/ B RN B FEAE (B AR AR X 9 BE AR 55 B AE X g B AT
XA ) I AR R s , L O AR R xRy R T IR R AT Y B R 4L
T[] — D REREAS [ Rh 2B 85 A o B 22 AR, G vt IRl — 28 D RE A i R FH AR AR B | 2 BH R 2
BEFRR B RS — SR  LARE D7 iz T RE AT AH [R]85 R ey B2 Sfe AR RN ISR LARE D iz D e i A 235
JE 2 FE R i D REREE R A SRR

2 (%, X,)
_ i=1

PIE?

Forb HARRIDRERE R L, « AAFZINRERE N M I I B2,y AAZA ) BB E | n AR TT i)
RERFAAI TP AL

Tt VR D T R S AR B v 2 R e TR 0 22 < SR PSR RE D TR0 43 30 A O T
b B R A v 2Ry 2 ) 4 [ T il LT U gt 2 — 5 3 e a0 L A A D i AR g b A AR 5 T
BV R s AR s R T AR, AR (1 2 — B S X000 0, DR FH 1T 24— B S 5080 s R iz
AR D7 T AR SR bR A D T AR SR AV B2 i A AR D T AR,

T DIRERE I A Y . LIDIRERE (B RE /DR RARE RIS R M AR i A O R, R
FEV R B 880 ( D 22 39ME L) TSR T e 2 1) 43 A 6 A0 Y

Y DIRERE I A AR A

et R A H

(X0’
Y-

N -1

V=

http ; //www.ecologica.cn



9 1] PREN 2 LT RRBE b A 1 S /)N o B e ) A ) TR ) R A A0 BT 4347

Y x
N

X =

Horr, v D5 25 X RFRTME, N ARFREA S,

VX =1, WDRERERBEAL G, 24 V/X> 1, WD RERF AR ;29 v/ X <1, I RERE 2950 00 A

FE YD REFEAE Jm AUBLRRAE . AR 7 h DD RERE (R B /N B RARE | ORI 2R R ) 36 5 B RS ALY
N FEREEE R EYOr 2Tk H R A R

TR F 64 D IELEFE T e E ra, vay oo gy s VAR — XA BERE B A, IR AR, B

K1, Y X2 =a+al + - +d

K 2: Y X2=(a, +a,)* + (ay +a,)’ + -+ (a,, +a,)°

géﬂ4; Z Xi = (al ta, +a, +a4)2 + (as taq ta;, + a8)2 + .- + (anf3 ta,, ta,, +an)2

MU,
TR X F- 7 F0 SS
X X,
[Xéﬂl SSI 227 - 2
1 2
X xn XX
H 2. = -
X4 2 88, == .
MU
TR X FETT I 7 ms .
SS,
MS o, :7f

T odf I A B EE X DI RERE SRR P R R AE

A BB T (ms) LR, DL AL A AR AR 4 JR KIASE Ay DX 2 WA AL JOT T o7 1) 8 A0 A TR AR 7 320 4 1)
PR

K FHER R 2R 5 22 0 i AN M A 0 7 D e e o B2 s B V8 b B Wi | SR B (EEE N DI Re A
AT 5 B AERT 8 B AR 285 B FARD AR ) R SR P 80 ) (244 BT e I v FE SR TR | IR 4t e
Pl A 26 B S B R AE

et oMt SPSS 19.0 \Excel 2007, 75 223 A1k H] Duncan Z3#Hrik, B 3EERECH 0.05,

2 ZBREHSH

2.1 (= TN i R R PR Ry AR
2,00 TE N R A R TR R R VR b L AR e AR R T AR A

MR 1 FE /)N i 7 ) A - TR T 0T Y 2 50 BT, A e IR T AR (4™ ) 3 161 P 40 o 50 B At 0 % 1 I
Yy it 24 B TR RRURE S XS Al a3, DI TR1 U i 2458, S BRORE T AR 24 8 2390em” B (AH >4 T3 K 48.9em
B IE T TR THAR) , PP 5Bt SR A T FRUAR £ 194 [l U il 8 T P A (1B 3) o MAAEL RV - A W i — 1 BRUAR £k
BT SRR FRZ08 1068em(FH S Fil1 K 32.7cm MYIE I TETE R ) B, A 40 R E v Ml b A 40 0 s SR A T
At 2ot TRUE (8 3) .
2.1.2  SFE/ N R R U)6E *E%ﬁ%ﬁ

SR I 25 22 B85 v T /N R B D R 23 [R50 A0 R AE , AT REREAS (R A RR IR A S A 5 s 15 7 v 25
%ﬁﬁ%@ﬁﬂ@ﬁ%ﬂUﬁ&ﬁ%;MRﬁ$ﬂdﬂﬁ%%ﬁw%ﬁu%ﬁﬂﬁﬁﬁﬁmﬁﬁﬁ%%
s 5 R B /IN T Dt A Wy Sy BRI TS O 25 R A5 YR R R D B ( 3 AR /N R RO R ) DA

http ; //www.ecologica.cn



&t
B

4348 *+ £l 45 %

14
o= y=—4X 10715+ 1X 107103 = 2 X 10762
E 12 + 0.0073x+ 1.0224
< ®W.E 10 R2=0.9104
3 £
f’é CR = 4.9799In(x) ~16.894 ’g g 8
R R>=0.9742 8 ¢
5 s 3
5 Rz 4
e 10
zZ s 2
0 } 1 1 1 1 1 0 1 1 1 2 3 I
0 10000 20000 30000 40000 50000 5000 10000 15000 20000
300 60
50 y==5X10"1x*+2X107'% - 2X 1072
250 +0.0075x + 22.477
40 R=0.0381

200
3 =23.087In(x) + 6.3635

M bR
Aboveground biomass/(g/m?)
M B4R
Variation of aboveground biomass

150 R=0.9148

100

50

0 : : : : ; -30 - : : -
0 10000 20000 30000 40000 50000 0 5000 10000 15000 20000

A7 H A Sample area/cm?

B3 FER &Y 8- EmREHE

Fig.3 Change characteristics of number of species and variation of aboveground biomass along with the increasing in area

o HE A Wy DAy BER A 5 B i 2 2R /N T A R O R RS T B 1) O B AR, X B TR 2R
AT A AR (3 BUAE VS SRR 0 AR AR D BERE ) () S AR AR ) ( 32 28 H B R AR 0 e e e
DIRERErh) MARZE AR Y GO RABLIIRERE ) 765 BE R RG220, o S T A AR v 4 b = Te) A L 4
JEE B (R 2 A Wi ARG R LA A A7 SR, (BTG R MR AR A0y Ak v 5 AR i Ay R il el 530 Ot 5 2R
FAEH> 1, Ui A BOTAh A Y DD e 2= (Al A O SRR A B (R 1)

R1 BEMEINGERETES M

Table 1 Spatial distribution characteristics in species and plant functional groups

INESEL K pygmaea v K humilis AAF} Gramineae X% Leguminosae 25 EL Forb
i 5 2 Kk t (TEE ¢ i 25 2 Kk t i 25 25k ¢ i 25 2Kk '
T Coverage 7.6 37.1 13.4 69.5 9.8 49.2 6.6 31.7 3.8 15.9
& Density 45.1 247.7 19.5 103.6 15.6 82.1 6.5 30.6 15.2 79.8
’ =X
o b 8.2 40.6 17.1 90.4 82.4 456.9 25.1 135.4 34.1 186.0

Aboveground biomass

2.1.3 R FE/ N R D REREAK R RS AR E

K FHAF T 22 53 W 120t 1o FE /)N il R B 4a) D) RE A 25 A0 A JR KA 2R A7 43 B 2 3, 45 T e B AE SR A T AR N
(4m*) 25 A48 R A AE 2 NIEAE , P /NS H (K. pygmaea) B (K. humilis) RASFL  GRFRIZA2R 71T
RERERYEE —ANEE A% JR ALK YK A 10em 1 40em 20cm A1 80cm  Sem Al 40cm 40e¢m Fi1 160e¢m . 20em F1 80cm ,
BRI [FRE SR A DO RE R A — A8 SR UAAL T 40em 75 [l N, 2545 P — T FRARL RN 1Hh S R ) 4 v - 2B ) 1 -
T FRRSE 2R 6 % 18, = F8/ N TR Al AE P DI RE R R AR S K 48.9em BV AT 2 AR B 7% 1l - 2B Wy i L)
BRI FRXS R E (18 3—1&81 4)
2.2 TR R R fa) MUY SR W T R

PERRRIEFEAE M P30 H 50 Thm?® XSRS I8 AR A DX, SR FH R REAS SRV | BEHILTE 12 DX e B

http ; //www.ecologica.cn



9 4 ARIN 45 T RORE DR A o /) il e e ) AL T 5 A SR A 0T 4349

2 600 4 20000 £ 1200 4 1600
£ 1 18000 £ L { 1400
B 500 | 1 16000 B 1000 |
B B 1 1200
o £ 4 14000 &g
g3 400 | 2 gg 800y 1000 5
S % {12000 Z 55 1 z
82 300} 110000 8 S 600} 1800 A&
il £
< 18000 = m< {600 =
Wy 200 T Je000 % g 400 ¢ | 400 &
100 14000 T 200! 200
4 1 2000 4 1
20 0 = 0 0
. . 1 2 4 8 16 3
& 8000 | 4 1600 g 7000 4 600
£ £ 28
=] ]
5 7000 1 1400 ‘5 6000 - 1500
el o
S 6000 | 112000 g £ so00 | w0 Pz
% 5000 | {1000 §Z & ] g3
s g o 4000 | z B
Z 4000 | 1800 SA E 000 1300 Sa
< 3000 | 1 600 %Kg < 1200 M%
ﬂé“f 2000 400 = @ 2000 =
ﬂ 1000 | 1 200 ﬂ 1000 . 7100
S 0 E=I — " 0
1 2 4 8 16 3
% 10000 X4 Block
g 9000 |
£ 8000 |
el
o 2 7000 }
22 6000 | i
% g o 5000 | —— i BAEYE
[a S B
B2 4000 | - EE
R
2 ¥ 3000
8 2000 +
ﬂ 1000 |
20
1 2 4 8 16 3
X 4H Block

4 AEIHEERERTER B MBORE T LA
Fig.4 Pattern scale of plant function groups under different grazing intensity

BEAR AR XA, K2 ATHEE A 0L 1.3 A S BE R AR SR MU AE

30 MRETS, I IC SR A& FE A IR B R, DA R 7 DR B BCR RR AR A T BRI 26 0 M, a2 SRR
BEHLIEHAY 30 AHETS 1, 63.3% BIREJr LA/IN i B Ry (AR | 3 S GO o7 0 b 35 PR T oAy B 3R )23 e B T
HL310.0% FIRE 7 AR AS BL R i 5 Sy g A A sl 7 g A A, 33 28 BIERE R X 17 19 b 35 B O Sy 3] ok T AR B e
16.7% IFE T ThAFAE 2485 W R Z A A BER (K 5) , 2 550 HRIRE T b RAEERE T B8 80% L I,
MAFFERE i AE Y RE T8 SRR S |, R RIS R i B AN ], Hoh R B R 2 DURABL D RE#E b 32, 4
KMy HERZERE P AREE R 6—ld4em; T HJZ U E 5 (K pygmaea) | /N i 5
(K. pygmaea) \GRVRIZISFDIRERE N 2, A KSR YIRS B 28 548 A AR S B30 1.5—6em (1 6)
AR BRE D) BE BB AR, RASRFE i R AR 7 R H 38 J2 8 S T B B v S5 A1, 7 2R e Bt B ) oy
Ui 2 AR E . /NS (K. pygmaea) 155 AN [ RCBE B A) 22 S5 AN 5 2 {00 g Al Bk e o /) g
(K. pygmaea) % J¥ | 55 5 FN L LA b 24 4% fCBE B 1) X B 48 A5 K IR B AR 89.3%—157.1%,83.3%—149.2%,
55.7%—171.2% . 5 (K. humilis ) 50 FAAE T 5 FUHL )2 50 B TMORE S 2L A TR HR RN 3 Db e f B e HE 51 e
Jy 2R b SRR R (K. humilis ) "B SRR B SR w50 BE 7R 2448 TR0 S A ) il e SO e i) 22 0 B 3 (0 g
TR R Z TR, Je R R AN RO ) 25 SR W 3 (RS R R M A kA R ol
Yt b i 25 1 T OE R 2 S B B, 1T A% T A ) T VR AR R A ) A R B B 22 RN

http : //www.ecologica.cn



4350 B % M 45 &
BRI ERR ARG
Re-adjusted distance-based clustering merge
0 5 10 15 20 25
6 [ T T T T T
8 —
19
9 —
10
3
4 —
5 —
l L]
7
15
. 21
§ 2
s U7
& 16
o> 25
£ 5o
E 11
14 —l
28
29 —l
K
22
30 —I
23
26
13
18
12 _I
24

B 5 FEMABIER S HHHE

Fig.5 Classification of mini-patches

R IRE TR R o v (B B R DL B R | SRR BRTE W 2 S R B e s M b A e v (A
PABERYEE | S AT HE BAE R 2R 23 e B T e 0 L 5 8 0 % 88 A S R) e e ] 25 S AN 12 (RT 6)
2.3 [ TEN G R ) SRR R SR A AR

TF 5% DX I 28 485 B R A 205 7 0 A AE T 0 98 22 50 JE TURE M R 2R A T B e ) S84 A1 B IX 3, ISR IXC
BRI M (AR ) R b A &5 B (L BE) 35 8 2 R R B /MR IR R /N FEBEHE (25.2+3.4) % B4 4E Tl B B
(15.0%3.6) % FIRI PR HTMEBESE 0% , H X Wi Ff -5 A= P45 B AEAS R BE B [R] 19 25 53k 81 T K, T+
Bk B R IR B SR AR IS () S P FEAE ) BB AR T 300 , TSI A v S e ) A XS R | R R
BT R RM T A HONELE], PICAIFFE T HAHE 32825 By (PR BE) MM AR 25 12 ( LB ) 78 FE B 3R 2 58
AR R R S 4 TR R TP ) A A S D

FH 2 SR BB NS B (K. pygmaea ) TN 25.8%—33.0% , i & T HALSh RERE 55 )8, B E
JZE SE R BES TP R IR BOPE T2 A 25 B2 (T BE) 1Y 5 BE R (4.0£3.6) %, 95% & A DX 8] 1 36E 55 8 742 1k 1 il Ky
1.5%—6.5% ; PRERBEFE T 32845 By (BBBE) 35 85 h (25.2+11.0) % ,95% &5 X 8] B BE 75 B A8k 31 0 17.3%—
33.0%,

SEE BT B BT 7T X R P S X, A8 0 3R 1Y S0 A (4.7 1.1) em, 2 18 -2 56 B
H(3.4+0.9) em , HEEF- TR HF (4.0£0.6) em , HEEMBEE O RARL D RERE 0% B | 55 8 i BE A 1 2k 9 i
i R TR R 2 B (B 7)

http ; //www.ecologica.cn



9 4 ARIN 45 T RORE DR A o /) il e e ) AL T 5 A SR A 0T 4351

—— RARE = REH e DR BB e K

250 70 ¢ ab b
60 |
200 .
LN 550
= on
‘Bﬁ(g 150 §40_
#2100 S 30|
(=]
| %20-
50 b
10t
0 0
160
T »
E 140 £
3 120¢ =
B2 0} 2
) jus)
ﬁﬁ 80t =
_‘_]"U
5 I iE
o 40} %
2 fm
2 20 +

TBEPLAY Micro-patche type

6 AEMBELRAEYI ) BEBEEFAE S AT
Fig.6 Characteristics of plant functional groups in mini-patches
CIRFBEHR)ZEEMBEY, CC RFRGEMBEY:, G RFRIMBTRBE; AR /NG T BEARFRAS W) A ) 1 7% B R 22 Rk B L 2
K-

B7 BRI R AFAE

Fig.7 Characteristics of mini-patches

3 e

3.1 S/ i ) R B S A LA AR A N A 2 R AL
3.1 /N R ) LARE R R S B IO D AR R (Y T ML

R MBWTFEXT R KT H Y, AR S R GRS T R R LRI 23 i 5 AN 8890, Hoh 23 ] )RUE < 100m” ARBR R
JE < 10 AR Y B B — 8 09 28 B BE B F 5 RUBE ST R g R B, v JE D e RE R ) LA R
(K. pygmaea) JEERERD U B FERE SRR SE B BORE D o | 848 IR Bl LB ) oy B0 FA R R DAy Al ) AL ) BE A

http ; //www.ecologica.cn



4352 xR 45 4

e S5y, ELASTRI R LR e 22 18] B R R P R T AR ] 200 57

e PRI B GR A i PR 3 S (] o S /D i T ) Gl SR DR T A A A 0 5 DAL 1 R H A R A AR ) R A
IO e MR 1o TN R RSB R TR O RHIE AR AR IR R R R R SR OO
RFA A AR EAE AT LAS A £ Lt B SRR X5 DR R AT A T 3P G2 st | LD b B
BRI 7K 53 AR FE RO FE R I X8 TR A A TR RR B 26 A0 iSSR0 )2 130834 5 2
/By (0 L HAEVRB T MEVRBIE R, T AT AR 22 B v 58 DX Bl 2 i S0 T T 8 14 v )
DX PR WS i A S B BR b Z PER DX MR 22 T S X e A S B TR (8] 7 A T —
FERERY 22, WL AR 1O R CERAE BRI P20 C , DAy e SR8 e ) DR R B 5 4 T B2 T AR A
P HERE

MR 2 T /i e ) SRORE BRAB WU RV A A A A LR 7R, B SRR E B RO R Ry i A /N i
(K. pygmaea) ,iZAEYI N T 3NS5 00 SRR S BT, AR BAE AL 25450 SR B Rk 25 8 2
JTREAT TRERAERCE o S A b IR R MR TR AR R P HL R, M T R ARRR X
3, AR T LR RO 7 6 720 S04 05 2 A0 2% 1 B BB S I R ST 0 R A
SR e BRI FR S R TR T TR R B R R A F A T RO A P AR R . 5 = A
Wy el L3 i 3t T AR 2R [R] 0 B S A 5 R R M XS BIR ] 1 77 A AR, L 7 e it X 3 PR i 4 5 3
FIARJEN ST S R T SRR AR SR AR AR I O T AT AR D SR KA BRI
PELAAS T 55—, A A R T BB ) S T Sl g TR R SR S R AR A K 1 B T
ST AR R R AR R E
302 T ) R R P T RO R R R TR AR R PR AL A

1o /N ] SR TR LT P SO RORE R AR ) R R S R 4 B S o T i ) 22 00 ML S RS
GEURPE T BC A AE SR I I A [+) e ) 2 ORI R —— N R (K. pygmaea) FEWIFHRIE B DIMG . B

KOTSRS E TR 255 S BOR R R 2 SR v, b K-S S A SR T, R 2 L
SR W46 B o) AR 0] R IR AR e T AR IR - L R G R A SR A ) B R e R A
ETEDIREM KA T AR R TR B 22 500 b3, AT LA s o il S AT AR Ao 7 T G — 5 R 11 4 4
ARG, — 75 T AT LA R0 8 v L SR B A e S 4 B R O OB AR AK S0 0B A B TR B U
R, T35, AR O B o 22, % 00 b ISR 1 5 BB (5] 49y J5 1 ik 140 % B sl A, AN MEL
AT RO A P RE T MA ZS T RE YRR , A R T AERF S A5 T R G AR RHIE AT E

DRI, et SR /D i e ) Gl SRR B 45 A AT TR 2R 80 75 T v A8 4 B S5 R J] S0 44 I g e 75 38
SERGAEY S ARA Y I T ILRIVEHIB AR A B T AN [R) S BE A =2 18] ) JSORN BE B2 (0 e 2% sl e £k, R 445 &
GitaE HAHET L,
3.2 T ) ORI AL R A e s AR ST 2 (8] B T A O &R

1o ZE /)N ) 22 S0 A0 B DR B A FCVE R I T LARE R 3R S8 B IR O A, LA S R i e Sk
Rl P R s B A 2 IX RS R R GUAGE PSR MR S AL R BB X

G, RN ) L RO R B R R R AR DR AR R AT 2R — R R ) S I I
YU, X LR IE i TR Z (R A R 22, S BOLXK IR0 AR AR BEIR AT 1R S, A T RO T R -
KT -AEE G IR A SRy 40 T M RLRE B2, J 0 1 R A AP T RO RE ) BRI TR R B S,
BT RSP AIB3 BE T R il K BE 7, 390 1 BRI - SR A 5 i R R R (K.
humilis ) BEAE T RAF I AR IREE I 1 AR AR 6 A T RE R R R R OB (6] (132 B LA RS
16 A= 7 R 3 B o (4 AR AR - i B e AL B T R

DRI , FE AR BB B R, 3B B TT L4 B T R G0 A OB RUBERIR 5 0 I3 0o R 22 2500 ol o

http ; //www.ecologica.cn



9 4 ARIN 45 T RORE DR A o /) il e e ) AL T 5 A SR A 0T 4353

JEA RERE R 2 T A S R | SR AR A R AR S T RE AR T

/I ) A CPCR: R S B N, R G AR L 2 R BN S R UM R N
) OO B I — R B X, 2 S BRI R )R B N R R R 2K AR T 2 S84 R R
FERERFLEA R, e 2 /)N i R A R 2 R SRR 43 ) IS X el T e B TS K S vy b S 2R A
SRR MR ISR | Y IRES R AL Y IR R A RE T R AR R 1
AR, R ot /i e e ) 25 IR R 2 (B B 22 57, JOR A 25 R T BV AE RS DL A9 TE S B8O, AT R eI B Bk
(B BE IR B RS 2 B, BR SR IR RS e PR RFRE ) PRI R R e S AL (181 8)

 ;

N AR
SBWEH<— W; 5\/ L%W’Fﬁi

HELE RSB > B

!

N\

P,

¥ ”&%’ LS

8 BRI ETEE
Fig.8 Formation process of mini-patches
PRI, LB T WA S0 00 1 2 —FE XU TT ], S 8 4 T Ao B A RRE I 1] 90 5 958 425 T B A2 L, 5 B8R4 4 TR ol 370 B 25 ) 8 32 AUk A 7K
Tl R ANEL R 0 B S BE A S T | SR T R G0 U R E TR R 44

4 Zig

o TN i R R R ) D RE R A SOR B B A SRR A AR X, 1 T8 /)N i ) D) B AE B — A% R RS — i
INFEEET 40em REVEHE, AP REE R - M EA 2390em® (A2 T 1K 0 48.9cm WIIE IR ) M RETE
Hhy 1A e R ) B/ IVEE DT TR R 1068 em® (AH 2 F i 32.7em MIE B ) 256 % L LIEZ R K, /NG
R A YIRS R 2390em’” () RAE AT LLGHIEY Rl AR AR RRUE |

R TR 2S5 M i 5 1 S /N i B ) 809% LA BB il LA A 3 28, 2 i ksl i e b b s 3R 2 58
BT DL SR B, AN R TBES A  E Is R A A TR 0 5 B A T DAREE 3 2 S8 B ol
A, A FIERE R Ay 4 B A e o A X, R SRS R D b BB R AL T35 B BCHGR R A B TR NS
R ) ) P PR R R R 0 ) el A BT AR G A 7 R T R RN ) g ) B 5 (H T SR RS R
TSRSk BE R, 25 2 IR S b i — 20 1R AR A IXURS:

5% 3k ( References) :

[ 1] J¢ER. hEE R [ M]. Jbat. Bl2Ahadt, 2001
[2] LinL, Cao GM, Xu X L, Zhang ¥ W, Huang J J, Fan B, Li B C, Li Y K. Kobresia pygmaea meadows as disclimax communities in the same
geographic and climatic environments in Qinghai-Tibet Plateau, China. Journal of Plant Ecology, 2023, 16(5): 1-15

http ; //www.ecologica.cn



4354 JAE = 45 4

(3]

[4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

MG, 2R, 2R, WAL, B SR, ZRRIRE, )R, BN SR AR R ORI . AR, 2024, 44
(22) . 10178-10188.

SRR, R, WM, AR, KM, FRINEN. PR A IR R MO TL. B4R, 2016, 61(2) : 165-177.

AR i FE R A AN R RS TF A | SR RO BE A 3 558 N[ D). 2290 HRROl R, 2017

Roopnarine P, Angieleczyk K. Community stability and selective extinction during the Permian-Triassic mass extinction. Science, 2015, 350
(6256) : 90-93.

Liu HY, Mi ZR, Lin L, Wang Y H, Zhang Z H, Zhang F W, Wang H, Liu L L, Zhu B, Cao G M, et al. Shifting plant species composition in
response to climate change stabilizes grassland primary production. Proceedings of the National Academy of Sciences of the United States of
America, 2018, 115(16) : 4051-4056.

FIR2E, WTTR, ERE. SR AN R SR W B U AR B IR E. AR, 2007, 26(7) : 1002-1008.

FR2, BB, ERE, BUR, REAE. IR R ) LIRS TR FOCR TS, T E R AR, 2010, 32(3) : 51-56.
BUR, FRES, BARE, TR, ERIE. ISR DS EHNR M SRR ML A AU, AR, 2007, 25(6) : 641-648.
Wang C, Zhao X X, Liu Z F, Lippert P C, Graham S A, Coe RS, Yi HS, Zhu LD, Liu S, Li Y L. Constraints on the early uplift history of the
Tibetan Plateau. Proceedings of the National Academy of Sciences of the United States of America, 2008, 105(13) ; 4987-4992.

Li Y K, Ouyang J Z, Lin L, Xu X L, Zhang F W, DuY G, Liu S L, Cao G M, Han F. Alterations to biological soil crusts with alpine meadow
retrogressive succession affect seeds germination of three plant species. Journal of Mountain Science, 2016, 13(11) . 1995-2005.

LinL, CaoGM, Xu XL, LiCL, Fan B, LiBC, Lan Y T, Si M K, Dai L C. Changes and relationships between components in the plant-soil
system and the dominant plant functional groups in alpine Kobresia meadows due to overgrazing. Diversity, 2022, 14(3) . 183

AREE, ZEACHE, BEM, 22 R, RIS RS B R R BRSO T AR A S R SR . P E B, 2022, 44(9)
19-30.

TR R D S R AR ALY R AR S LRI D] =N HOR AR R A, 2010.

TERERL, sk, EWAE, 2R, T, Bk, R - PR, BBCTI0F Rl Jbe b Bt Y D sERE R SO 5 R R B 1K 7
MR, MY, 2024, 48(6) : 701-718.

Hewitson L, Dumont B, Gordon I J. Response of foraging sheep to variability in the spatial distribution of resources. Animal Behaviour, 2005, 69
(5): 1069-1076.

REE, ZEANER, ZEACHE, R, WAL, sk, ZELIRR, TR, SR ARG (L 7R B me A i S e B A VR R AL S S R IE O
BHHUWICR. LEA¥IR, 2024, 44(22) : 10106-10118.

Searle K R, Thompson Hobbs N, Shipley L A. Should I stay or should I go? Patch departure decisions by herbivores at multiple scales. Oikos,
2005, 111(3): 417-424.

Wang L, Wang D L, He Z B, Liu G F, Hodgkinson K C. Mechanisms linking plant species richness to foraging of a large herbivore. Journal of
Applied Ecology, 2010, 47(4) . 868-875.

Grace J B, Anderson T M, Seabloom E W, Borer E T, Adler P B, HarpoleW S, Hautier Y, Hillebrand H, Lind E M, et al. Integrative modelling
reveals mechanisms linking productivity and plant species richness. Nature, 2016, 529(7586) : 390-393.

PR IR, TIRRGEM H &0 B EE?XJ‘}?LB'Z?K 1994(4) . 1-7

XUYRE , ZH0E. HARER T RN 2 AT AR RS, 2005, 29(6) + 1020-1028.

Bueno A S, Peres C A. Patch-scale biodiversity retention in fragmented landscapes: Reconciling the habitat amount hypothesis with the island
biogeography theory. Journal of Biogeography, 2019, 46(3) : 621-632.

Scheffer M, Carpenter S, Foley J A, Folke C, Walker B. Catastrophic shifts in ecosystems. Nature, 2001, 413(6856) ; 591-596.

Levine J M. Species diversity and biological invasions: relating local process to community pattern. Science, 2000, 288(5467) : 852-854.
Schnabel F, Liu X J, Kunz M, Barry K E, Bongers F J, Bruelheide H, Fichtner A, Hardtle W, Li S, Pfaff C T, Schmid B, Schwarz J A, Tang Z
Y, Yang B, Bauhus J, von Oheimb G, Ma K P, Wirth C. Species richness stabilizes productivity via asynchrony and drought-tolerance diversity in
a large-scale tree biodiversity experiment. Science Advances, 2021, 7(51): 1-14

Pandolfi ] M, Staples T L, Kiessling W. Increased extinction in the emergence of novel ecological communities. Science, 2020, 370(6513) .
220-222.

Thébault E, Fontaine C. Stability of ecological communities and the architecture of mutualistic and trophic networks. Science, 2010, 329(5993) .
853-856.

Lin L, Cao G, Guo X W, Li Q, Qian D W, Du Y G, Huang J J, Fan B, Li B, Lan Y T, Si M K. The process of soil nutrient stabilization in
micro-patches in alpine Kobresia meadows. Diversity, 2022, 14: 656.

WUR, eI, SKILAR, ZELARE, BRI, SR/ME, WRIE G, 2R, TR TR e S R A B0 A T . A AR R, 2010, 30

http ; //www.ecologica.cn



9

ARIN 45 T RORE DR A o /) il e e ) AL T 5 A SR A 0T 4355

[32]
[33]
[34]
[35]

[36]

[37]

[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]

[52]

[53]
[54]

[55]

(23): 6591-6597.
B MR, BRI, 2RI, AT, SONME, 2R, SRS, T, FEI. AREERE T mAE R e B B S A
HRARMAMIRER. A&, 2020, 40(7) : 2300-2309.
T EE, TRAEE, AL, BREM, SR, MROP, BRAEYY. e VS I A i VR DT TR R e/ VEE DT BT AT, RS RERE ) 2020, 40
(4) : 40-46.

gl BodEAsA M. it BRI AR, 2004,
l%‘é%}a, W, RN AR A R SRR M A RS SR M LRI B e 2rid. AR, 2021, 42(7) : 552-560.
AR, BRSNS, ARUE, e IR, ORI, BLINE, JRIARIN. TRBOn s S N R BB K AR R E R S RS
TR, 2021, 41(4) . 143-153.
Moradi J, Mudrak O, Kukla J, Vicentini F, SIMa¢KOVa H, Frouz J. Variations in soil chemical properties, microbial biomass, and faunal
populations as related to plant functional traits, patch types, and successional stages at Sokolov post-mining site-A case study. European Journal of
Soil Biology, 2017, 83: 58-64.
Li J X, Li X L, Gao J, Kazhaocairang, Ma G L, Qi X Z. Micro-scale fragmentation of the alpine meadow landscape on the Qinghai-Tibet Plateau
under external disturbances. Catena, 2021, 201: 105220.
Rlite. P s M]. Joa q:mmmi 2002.
LR, BGRLL. AN IR R R BE L  im = R R AR A A L. T Al (A ARBRERR) L 1999, 29(1) @ 63-68.
Lipson D A, Schadt C W, Schmidt S K, Monson R K. Ectomycorrhizal transfer of amino acid-nitrogen to the alpine sedge Kobresia myosuroides.
New Phytologist, 1999, 142(1): 163-167.
Lipson D A, Raab T K, Schmidt S K, Monson R K. Variation in competitive abilities of plants and microbes for specific amino acids. Biology and
Fertility of Soils, 1999, 29(3) : 257-261.
Xu X L, Ouyang H, Cao G M, Pei Z Y, Zhou C P. Uptake of organic nitrogen by eight dominant plant species in Kobresia meadows. Nutrient
Cycling in Agroecosystcms 2004, 69(1) . 5-10.
XSE K, WIEFy, FIR AL, SRR e TR e SRR R BEAR X SR AT, W S R A, 2001, 7(4) ; 332-334.
ALK, BB, MR %%ﬁ@@ LA BRI, AR ARER, 2001, 20(6) : 68-70.
AL, WHEE, MR, TR R )/ S mh i SR A AR . PUALA i, 2002, 22(2) : 344-349.
BT SRR LA R AR A A KR AT SRR ST D] 2N 22 HRAE, 2007
SRR, SN, A, OO R AR AR R AR LRSS, 2024, 44(8) : 3492-3501.
Shang Z H, Deng B, Ding LM, Ren GH, Xin G S, LiuZ Y, Wang Y L, Long R J. The effects of three years of fencing enclosure on soil seed
banks and the relationship with above-ground vegetation of degraded alpine grasslands of the Tibetan Plateau. Plant and Soil, 2013, 364 (1)
229-244.
Vasl A, Schindler B'Y, Kadas G J, Blaustein L. Fine-scale substrate heterogeneity in green roof plant communities:; The constraint of size. Ecology
and Evolution, 2019, 9(20) : 11557-11568.
Wubs E R J, Bezemer T M. Plant community evenness responds to spatial plant-soil feedback heterogeneity primarily through the diversity of soil
conditioning. Functional Ecology, 2018, 32(2) : 509-521.
Rossignol N, Chadoeuf J, Carrére P, Dumont B. A hierarchical model for analysing the stability of vegetation patterns created by grazing in
temperate pastures. Applied Vegetation Science, 2011, 14(2): 189-199.
R, RS TR T R AYRRUE P R E FRAEREILE. PSR, 2009, 30(4) : 553-559.
A, AE Ty, SRR, SME, SR, XIME, B RS, R AR 2 Al m SE R A K IR I SR D RE B . REHBAEHR, 2012, 20(5)
836-841.
Dai L C, Yuan Y M, Guo X W, DuY G, Ke X, Zhang F W, Li Y K, Li Q, Lin L, Zhou H K, Cao G M. Soil water retention in alpine meadows

under different degradation stages on the northeastern Qinghai-Tibet Plateau. Journal of Hydrology, 2020, 590; 125397.

http ; //www.ecologica.cn



