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1.1 #FREER

S IX AL T 7 2R B e g Ve A (37°047 ~
38°10'N,106°30' ~107°47'E) , At T H K5, &1
P i) R D ) MY T IR A R
fig , AR 0 8. 4 °C AR TR 160 d, 4R 4
7K EE 250 ~350 mm, FEENLET—9 JI, LHELUK
B Wb+ B F X E B EKES L L,
DURLAEEE 50 O R A, /)N T ARBE B 0 A 10 3 B v
(Artemisia scoparia) 27 5T (Sophora alopecuroides)
K T ( Lespedeza potaninii ) | % JI 3k ( Cynanchum
komarovii) B AR MR & (Astragalus melilotoides ) ,
11133 ( Ineridium chinense ) 25 B A Fy 3K,
1.2 WMRAE

TEFTIE A LA |, T 2017 4E 8 H A K
I S 30 T R B2 A/ S i R Ty ) A, 368 LA ) e BB L
A7 AR R AL B UG B 3t 33. 34 b, 42 1R
RJZ0 ~10 em HIRCRREE (3R 1) #iE 3 A
FAIGESR, 3 ) e A CREAERT P RE TS, RU0E)
40 m x 80 m, REH B (JEAEEH 5 + FOARMBAR & T
V% RIEVME) 40 m x80 m, BEHR C (FHF + ZR
K+ B HE R, U1E) 40 m x 80 m, A BEHR A
B - 338 B K R 3 SR A 2 B i i kA, HOBE R
B> HEH A > B C; HIEHIAL A 0 ~ 10 em +
JERVBYRL & BRI N BE A > BRI B > KRR C,

10 ~20 cm 120 ~40 em + 2 &bk & & RN BE
He B> BEH A > BEH C, 4Rk & B SRR N 3
B A > BEH B > BEH C,0 ~10 em 2110 ~20 cm
R S R BEE C > BEER B > BEBL A,
20 ~40 em 4 JEAH AP R E BRI BEH C > BEHR
A>BFH B;3 25558 0 ~40 em +IHEFR A SRR
SRR, I A S B A A A, A HLAR
A SO & R B BB B > BEHe A > BEde C,
ABEH P A FE B A1 50 4~ 1 m x 1 m (1% i 2 W AE
T IHEATHET A [ A R T IR A, S gt
FEJT BB R 28 FR R MR L B 55 B A AR A
JER ALY A Bk v B DU, 55 5 R A A o vk

g
1.3 HiEabE

(1) JETHTT IR A%, TR A Y M 2E
(1) Wl F & (R) \FAK - 4E40 45 %0 (Shannon-
Wiener 5% : H) FJ5J 4580 ( Pielou 5% J) L%
JEAE % (Simpson $8%:D) o #ARHOTHRAXWE

[= (IR HE + FIXS R + MR 2 ) /3 (1)

R=S (2)
H=Y" (PhP) (3)
J=H/InS (4)
D=1-Y" (P (5)

Arfr: S RRFETT WY A8 P, R R Tr v
S i YRR SRR HA

(2) PrFp AR R o3BT : 3 F R i 5 “ ecospat”
FLATHT B I Wy 22 B ER e Ak W Rl TS A s
Hi[% ( presence-absence matrix) , % FF (fixed row-
fixed column ) 2. 3318 4 fh H A7 35 %K% C-score , [R] Bt

F1 AEHRREBRTIZERS
Tab.1 Soil properties of different patch types

DU AL % AHL 2R A B

. N | j:ﬁ%ﬁ%fg N N N =) A~ L =) ya
BEH em g1y g A b ks LR RL G2 o gy Ko
(<0.05mm) (0.1~0.05mm) (2~0.1 mm) /% /% /% /%

BEHe A 0~10 4.99 84.86 10.15 0.32 0.04 2.68 6.71
10 ~20 4.58 85.01 10.41 0.23 0.03 2.03 7.43

20 ~40 2.91 79.00 18.10 0.21 0.03 1.58 9.24

BHe B 0~10 3.77 63.43 32.80 0.36 0.04 2.75 7.35
10 ~20 6.85 77.35 15.80 0.28 0.03 1.29 8.49

20 ~40 6.70 81.12 12.17 0.20 0.02 1.28 8.93

BiHe C 0~10 1.54 38.08 60.38 0.38 0.04 4.39 3.23
10 ~20 1.20 29.27 69.52 0.28 0.03 1.13 4.45

20 ~40 1.28 31.68 67.05 0.25 0.03 1.07 4.91




T 5 KX

Wt

ot

B F B BRUER N & ( standardized effect size, SES)
oK HB A S B3 P 0 SES > 2.0 R4
NRFEWFA AR (FREEXR) , BEUIAAE
R B AR B384 SES < - 2.0 REIY AN 12
FERYEAEAERSC R, U B RO AN AT W i R
[ AHESE 4, SES 4 X B R/INAT DL S i v SR A
B AR, IR T LS B o LR A PR

2 #RE5HH

2.1 AREBREWEZEST

3 R BEH P AR A IE R Z(EOR T 10% HOAEY)
AT 22 Fofr, FUAEAS [T v RE D v 19 B 2 (R HE A
W2, EEYREAEE S AN R SRR A 2
Sk BEH A SRy 29.72% , BEHE B Sk 23.26% , Bt
e CWIRFEEAERT 550 BEd A WPRLAEST 5P 0
BE LB B 55 6.46% , UWABELR A hJEAEEL SRR
N TR BE T 23 BERE 770 T HEHR B 7 L1 FIE
BE A EEM LR FIOL S, HAEREH A BBk

B .G C iy & ZH 5l ol 14. 98% | 14. 26%
24.21% M 9. 33% 12.37% .33. 73% , Y. ¥ 5. T
BB TERE C (IR it 8 b oy EZE R 7, 3
TEBEHE A FIBESR B h a9 /e S e, 5 4b, B
ABRIREETE 3 D BEH () 8 ZEH 53 30 18.95% |
23.86% 18.86% , Yl W HEAMRAR 5 38 7L A0 AL 5 0
TR T 1 3 R B
2.2 AEEESEPIRYT SIS

XT3 2 BRI I DR W b Z2 R PSR B AT o0 A
(R 3), Bt A FIBEsk B g9 Fh 45 J&  Simpson 15
¥ . Shannon-Wiener F5%% . Pielou 38 %z 8] 2 5 A i
FH(P>0.05), B REER A 5Bt B Z M ¥ Fh 2
FEVE B S R B WA AR 3 e 1 SO R B B A A
[, BEH C 4 0 A 50 0T A 2 3%
PL(P<0.05) , UtEABE C b ZAEbE BG4
FEEE R A Aoy RO RE FE RIS T B He A FIBE R B,
AT UL, DU AR 20 R 324 4 R ) o B TT AT
M RASFAE IR IS AR ) B AERREE 2 O RETS 451

R2 FREBREMHBRSMEEZE

Tab.2 Serial numbers and important values of plant populations in different patch types

5 YFh - ¥ﬂ]§%ﬁ/% - e YFh - mﬂj;%@/% -
BEHCA BEHRB pEBRC HEHCA BEHRB BEIRC
1 B AEEL S Stipa breviflora 29.72 23.26 - 16 K 048 Gueldenstaedtia verna 3.80 3.92 12. 10
2 5T Sophora alopecuroides 14.98 14. 26 24.21 17 E K F Lespedeza potaninii 11. 00 15. 86 16. 32
3 ¥ B8 Artemisia scoparia 9.33 12. 37 33.73 18 %3k Cynanchum komarovii 15.13 17.59 24. 31
4 PR ZESUEAL Heteropappus altaicus 8. 19 10.91 11.01 19 24 Cuscuta chinensis 11.23 8.20 10. 84
5 WP . Oxytropis racemosa 7.82 6. 06 9.50 20 485 Incarvillea sinensis - - 18.02
6 Hi B Leymus secalinus 12. 89 18. 62 12.03 21 Vb A= K Euphorbia kozlovii 7.23 6.55 8.01
7 & 5% Peganum harmala 12.82 8.50 13.32 22 HEFS T 5 Cleistogenes squarrosa 9.26 10.29 -
8 R Setaria viridis - - 11.79 23 YBFTHE Astragalus adsurgens 9.87 - 9.15
9 EAMLIRIEE Astragalus melilotoides 18. 95 23. 86 18. 86 24 ST\ Lappula myosotis - - 10. 04
10 PR Tribulus terrester 4.75 5.57 15. 86 25 T TR SE Potentilla bifurca - 7.05 -
11 Hik M| Oxytropis aciphylla 10. 46 10.25 - 26 WP WE RISk Echinops gmelini - 12.51 11.19
12 Ph%E - #54E Thermopsis lanceolata 7. 62 7.29 13.96 27 SEIKIEAE Convolvulus ammannii  16. 26 17.27 -
13 2y H152 Corispermum mongolicum — 7.79 - 19.31 28 ZEVKFE Bassia dasyphylla - - 9.96
14 3% Salsola collina 9. 60 9.36 22.07 29 W5 Polygala tenuifolia - 9. 88 -
15 11783 Inveridium chinense 7.11 4.08 8. 41
*3 FEMREBYMHSHEEREHERER
Tab.3 Differences in species diversity indices of different patch types
TR A HHe B B C
PR E R E(R) 7.17 +0.27a 6.61 +0.21a 5.06 +0.25b
DB $8 B0 ( Simpson F5%0) 0.79 £0.02a 0.81 £0.01a 0.71 £0.02b
A — AN E (Shannon-Wiener 15%) 2.48 +0.06a 2.45 +0.06a 1.81 +0.07b
15 B HE % ( Pielou $5%%) 1.27 £0.02a 1.31 £0.02a 1.17 £0.04b

TE AR FER AR BRI YT S22 7 B3 (P <0.05) Bl FF- M = brifEiRaEs
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IR YRR
2.3 AEHEMREZVMTLEERBSH
XFIEEAY 3 AR 3% BE N 04 T A Y b i A T
TR I RIS AEAE S AT (3R 4 MR 1)
B A 7 A RS B 325 X AH AR FE X
YiFh, BEEFEAER 16 X (P <0.05) , Hp g 3 fH
A AR 4 XF, B3 EA AN 12 X, gl K
REEHABE e A F 22 R B 35 (0 Fh [a] 2o AR G R
o SRAFEALE 5 AT BT R KiE
1 BT R W EA AR, WS AR RS E
I M ORI 5 Ik B BEE
BEMTER LR,

DS B Y B) B A7 72 IEAH EAE JHOC R , U TE
FAHEAEHIC R, kB B ZKF (P <0.05) . H
Foft (B AHEL A I 2307 T80 BEBR B A7 276 X AH ELAF
PR FD , 25 A EAE B Fe A7 8 X, Horp (2%
TAHEAEHIA S X, B B EAE A 3 X, I
PREARMR B E 5K 4% B S8 B A R
SRR, SRR N ILA AR TIAh, BIUR
FRGEE SR Z ] BE R RO R, kO
TR BB SRR ARG R

PEH C AR K TR HIAT AR 567 X YRR, 2%
FEAE PR 7 X (P <0.05) , IEMEAEHR
YorhxtA 6 Xt , S E AR IO U 1 X, 3L

F4 ETERRTEBRRER R ZYIITSH
Tab.4 Pair analysis of the significant plant species in different patch types

B YA 1 YrFh 2 WL WIE  bRAERON R (SES) I
BEH A LV NN LR 0.026 0.322 -3.20 0.000
LVN N (SR 0. 040 0.267 -3.10 0.000
JIAEE S L 0.067 0.301 -2.64 0.001
RIAEE S We R 0.087 0.335 -2.66 0.001
JETEE S BRI TERE, 0.031 0.590 -3.12 0.000
JEAEET S R 0.061 0.209 -2.78 0.000
AT Fe 0.086 0.323 -2.34 0.005
223 V%5 EqiliEn 0.877 0.462 3.15 0.005
223 %5 T 0.052 0.260 -2.87 0.000
W S 0.132 0.408 -2.00 0.020
Fe 5L BRI TEAE. 0.120 0.291 -2.19 0.011
B BNk 0.672 0.397 2.93 0.010
BEE LeVixa e 0.676 0.217 4.24 0. 000
WEHE JeBUE 0.711 0.337 3.03 0.008
e E i 0.126 0.392 -2.36 0. 006
WEE 13 0.129 0.129 -1.96 0.045
BE B Be] SR 2 A e 4 VN SN 0.120 0.333 -2.53 0.002
BT 7R 28 kA I 0.585 0.418 2.90 0.009
TR E P EEN 0. 808 0.411 3.29 0.003
i VN N 0. 849 0.280 5.97 0. 000
I P EE 0.130 0.475 -2.68 0.002
BB HORBRAR B 0.796 0.323 6.85 0. 000
B i 0.032 0.272 -3.44 0.000
B Pl 0.568 0.467 4.10 0.001
Bk C AR S s 0.485 0. 808 -2.34 0.042
BN N 1y 3 0.500 0.815 -2.26 0.045
£ L 0.385 0. 856 -2.73 0.008
W EUIES 0.128 0.247 -2.47 0.005
WET e 0.116 0.080 2.23 0.026
L3 pPNEES 0.489 0. 600 -2.11 0.047
BEE BB 0.038 0.160 -2.49 0.006
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Fig.1 Frequency distribution of standardized effect size among the pairs of coexisting species
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Abstract; Clarifying the species co-occurrence pattern at patch scale is of important significance for understand-
ing the maintenance mechanism of biodiversity in desert steppe fragmentation. According to the degree of soil habitat
degradation at patch scale, this study contrasted and examined the species composition and diversity of different pat-
ches and the species co-occurrence pattern based on three typical patches in a Stipa breviflora desert steppe. The re-
sults indicated that (D) Patch A was a consociation and belonged to a community of S. breviflora. Patch B was a com-
munity of S. breviflora and Astragalus melilotoides. And Patch C was a community of Sophora alopecuroides + Cynan-
chum komarovii + Artemisia scoparia) ; ) In community structure ,the diversity of Patch A and Patch B was similar
and higher than that of Patch C where S. breviflora grew; (3) The analyzed results based on the null model showed
that the complexity and intensity of species co-occurrence patterns was in an order of Patch A > Patch B > Patch C.
Four of the 16 significant species pairs in patch A had a significant competitive relation,while the species pairs in
patch C were reduced to 7 groups,and there was only one significant competitive species pair( A. scoparia and S. al-
opecuroides ) in patch C. Therefore ,Non-desertified soil habitat patches were the important prerequisite for the biodi-
versity maintenance of desert steppe fragmentation. The non-desertified of soil habitat reduced significantly the com-
plexity of community structure within patches and the intensity of interaction between species, which was uncondu-
cive to the self-maintenance of the community.

Key words: desert steppe; Stipa breviflora ; patch scale; importance value; species diversity; co-occurrence pat-

tern; Ningxia



