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Cleistogenes squarrosa population at different restorative succession stages in Inner Mongolia
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Abstract ; In this paper, the spatial pattern of Cleistogenes squarrosa population in different restora-
tive succession communities of the typical steppe dominated by Stipa grandis and Leymus chinensis
in Inner Mongolia was measured by photography orientation, and analyzed by complete spatial ran-
domness model, Poisson cluster process, and nested double-cluster process. In severely degraded
community, C. squarrosa population fitted well nested double-cluster process for all scales, 1. e. ,
high density small clusters existed at the centers of large clusters; whereas in 5-, 8-, and 21-year-
old restored communities, C. squarrosa population fitted well Poisson cluster process for all scales,
i. e. , high density small clusters did not exist at the centers of the clusters. It was suggested that fa-
cilitation was the dominant interaction in severely degraded community, while competition domina-
ted in restored communities. The differences in the spatial pattern of C. squarrosa population during
the restorative succession could be induced by the shift from facilitation to competition along the gra-

dient of grazing stress.

Key words: Cleistogenes squarrosa; restorative succession; point pattern; complete spatial random-
ness model; Poisson cluster process; nested double-cluster process.
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. WFFE R FiRE2S AR Jo 5 A A ad B 2 (] A7 A 2
DR AR gk PR s )RS Je) 14 43 A, AT LA AR
R JRTE U AL 2 Rt F 5 R e R R A
SRy B ARAG AT B TR LR e JGR AR Ak B
HLER. AR SCREFEAS [R) PR 52 T8 i B ) o1 5 ol A
XSG oM R AR R IR S ML, DU it —
A5 B SN SR AR (PR A2 TR ML SR (e il
BER

1 HRREHARFGE

1.1 AR5

ARG b S BAE N ST IR X AR i B Ay v
Pl e e it 2 S 2R 8 S A 9 il (1T PR A7 3 )
BBl B AORE D (43°38" N,116°42" E, 3K 1187 m) N,
FE A T B 3 B i 2 55 B PRIT 4R I 1 2 ] 1) i
RURE JFHT | AR, Fe A4 | 39 Sy LY
DR 2 M X @ i R Rt TR AR A 38
BT B 2R . AR 0. 18 °C 4R
KK i 349. 6 mm, FFIJF K I 728 & 7 1641. 5 mm;
AEH H IR 5L 2533 h, =10 °C i Z4E R K
1983.3 °C.

1.2 FEHbBESRE S

ARWFFE R 3 A FIREAE

A EH. 1983 4F [ 1 0 18 AL HE I VK 52 A . A
b T Ry Ah ™ AR AR AR A Ve B B
7% 8 T B RSP R 7 R A AR A TR
600 mx400 m.

B FEHE . 1996 4 [l 35 A 1R AL 7 VK 52 4 b
iR PR b — R b A 1Y) A i 1) B ZE A S0 m [l 3
A, 55 b b 1y S A B s A A B2 AH — B, Bl 3 it
MRS WAL, TH AR 50 mx400 m.
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TEAFEH R R RENT 5 mx5 m BRETE F B,
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THIf , R BRISVE D RIS ALY, DMELERAR A SR e
T PN RE ) ) o B 20 g R A ) M 2 6. 5 — AT
T BRS¢ 5, 4 Nikon D100 EUSARHLE Sk 58 F 6] T 42
TE = AR 0 S 2= 5 [ AR LI Hb 1 ) i
HEE N 1.75 m, 55k AR FEELE 50 mm Ab, £
TH] 5 O AT NS — AT 2 o — LR T TH G, 8
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HEABURAS 058 T AR i) 5B AT
56, W R ES ZATHYUR 5 W RIS AR TR AR AT IR
WEHE 1158 5 mx5 m YRS B BRI sE 1Y
100 5 50 cmx50 em KW AL B 74 F A E
Bl HEATH S5, 5 1.

KELHTH S mxS m BEE A B 100 i 2
FEDT BT REARAE R2V BRAF T, 3 o i A 428 7] A A A
G — A [R)—Ae s 2 T B2 RPRE B R
B NS AT A bR e o (BB AE ) . Z IR f Bl it
HUE B RGN WS R A T 8 XAk, 4k
TR EZ 00 Tt 2, RIS B3 7 R AR IS4 AR . Bpax
SEAR BRI A B Excel B, 15 2R EARS 5 1 LAl
Hdhs.

1.3 srbrorik
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([ pair correlation function, g(r) ] N H. Ripley
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g(r)=(2mr) "dK(r)/dr (1)

FESZER Y, N Ripley K pRELEE g (r) PREL, Kt
SEMAE JR 5 5 52 B9 Z2AR A (null models) 3 13 Monte-
Carlo J5 2l A5 DX AR S A A oe 25 ) A Jey . A B
e R g(r) PREL; Monte-Carlo #1499 WK, B A5
IR 99% A IX. [B) e Aot i e I AB R I /M AR
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cluster process) IR 2 B R B A A ( nested double-
cluster process) ',
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2.1 FOBERARAI SRS 43 AT 0,

AR 52 TR B BORE B 7 HE A DG T SR e
TR i OO B AR 0 ) TR AR S H L2 1,
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2.2 HT5E A AR HLB R ) 2 A R o b

H & 2 oTLUE e ER AL B R BT
FERPRELE R URE R - SRR A ; ERE 5
SRR RS BT BRI 2 DA% SR 26 B A RUEE A7
TEEXNZ FR2RREN; ERE 8 EHE
h RERE TR RRELE 0 ~0.45 m I BN, 2
RE>0. 45 m B EEA B ; 7ERE 21 4F
IR RERR TR EAE 0 ~0.35 m RN RE
O3, Y RES0. 35 m AR SR BEAIL > i
2.3 BLTIAAA R PO A 5 i 2 NOR HASE R 1) A5 A
JRi 53

TE/ IR TR (R VR ) b BB 7 7
FIEERSJRITE O ~0. 14 m 2Z (Bl BSIAFA R HAR A 2R
FES0. 14 m FFEIAM RBAR (& 3A) 5 T HAEBEAS
B R L S5 ERCRYIERIAAY) & (K 4) . KR
5 4F 8 AFAN 21 AR ARV H R e B AR R AR A DU
AN FE PR IAM R RI (K 3B ~ D).

2.4 [FIWKEE SR BORE B - RIS R 1) LR

T SCHE 53 BT AS [R) P 52 12 B Bkt B S A e 2
[EA% JR I, BEBR T 58 425 [ A AL TR TP R SR AR Y
FE DR B AL 260 52 4272 8] B ALAR Y ) 46 56

Table 1 Univariate analysis using the Poisson cluster model and the nested double-cluster model

WAL B FRSRNIT ISR R
Restoring stage Pattern of compound larger-scale clustering Pattern of small-scale clustering

n 71 Ap, My T2 Ap, Mo
A 1185 0.53 8.596 137.855 0.05 565.927 2.094
B 716 0.46 38.939 18.388
C 63 0.36 9.408 6.696
D 50 0.31 8.622 5.799 .

A TR HEVE 0-year-old restoring community ; B P& %2 5 4EBEPE 5-year-old restoring community; C: K& 8 4EEEVE 8-year-old restoring community ; D

KA 21 SEBEVE 21 -year-old restoring community. n: 4% )5 H £ 8940 H Number of points of the pattern; A : B 55 KIH AT FL(S mx5 m) Size of the study
area (5 mx5 m); p, ,p, : FEARKE R )% & The intensity of the parents pattern; Ap : fifF57 X 38k HHR:AA 9 %505 The number of parents in the plot of size A
o B R EEZEL Parameter describing the cluster size (m) ; ﬂ:n/@;%*%i}%rﬁ FRSF- 24 5588 The mean number of points in a cluster; FEFR 1 F02
4338 KB FINUBE Where subscripts 1 and 2 referred to the large-scale and the small-scale respectively.
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Fig.1 Mapped points pattern of Cleistogenes squarrosa at different restoring succession stages.

A TR EZ HEVE 0-year-old restoring community ; B P& %2 5 4EFEPE 5-year-old restoring community; C: K& 8 SEHEVE 8-year-old restoring community ; D
R 21 HEREVR 21-year-old restoring community. F[6] The same below.
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Fig.2 Point pattern analysis of Cleistogenes squarrosa at different restoring succession stages based on complete spatial randomness
model.

I . SEI%HE The observed data; 11 . {5 [X[8] The confidence limits. I [A] The same below.
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Fig.3 Point pattern analysis of Cleistogenes squarrosa at different restoring succession stages based on Poisson cluster process.
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Fig.4 Point pattern analysis of Cleistogenes squarrosa in a de-

graded community based on nested double cluster process.
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