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Small-scale point pattern analysis based on different null models for detecting

spatial patterns of dominant species in Sanjiang Plain, China
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University, Lanzhou 730000, China
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3 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Marsh was the major wetland type. The soil of marsh is oxygen-poor due to permanently inundate which has
formed a special environmental conditions and vegetation types. The Sanjiang Plain is one of the largest freshwater marshes
with area of approximately approximately 10400km’. The dominant plants are grass species which both have cloned habits
such as Carex lasiocarpa, Carex pseudocuraica, Deyeuxia angustifolia and Glyceria spiculosa. To study the spatial
distribution pattern of plant populations in marsh is supplementary for spatial pattern theory because the distinctive
environmental conditions. Meanwhile, it is very significance for revealing plant populations characteristics in marsh
environment. Thus, we analysis the spatial distribution pattern of main dominant species ( C. lasiocarpa, C. pseudocuraica,
D. angustifolia and G. spiculosa) by point pattern analysis based on different null models. The study site is located at the
Ecological Experiment Station of Mire Wetland in Sanjiang Plain, Chinese Academy of Sciences (47°35'N,133°31'E, 56m

above sea level ), Northeast of China. In September 2012, we mapped a 4X4 m representative area in the permanently
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inundated marsh community which the surface are smooth and have uniform physiognomy. The plot was divided into 256
contiguous 25X25 c¢m quadrats, as the basic unit of vegetation survey, using the bamboo pole and the white rope. The
relative position of each plant individual or plexus projection of grass was expressed in the coordinates which represent the
distance. All analyses were conducted using the grid-based estimators in the Programita software package. Nineteen Monte-
Carlo simulations were used to generate 95% confidence envelopes. Our results showed that; The four main dominant
species mainly depart from complete spatial randomness ( CSR) and shows aggregation in 0—200cm scales, but have
varying degrees of deviation; The C. lasiocarpa, C. pseudocuraica and G. spiculosa depart from poisson cluster process ( NS)
in small-scale, except D. angustifolia; The C. lasiocarpa and G. spiculosa depart from nested double-cluster process ( DC)
in a very small-scale, but not significant. The C. pseudocuraica accordance with nested double-cluster process in 0—200c¢m
scales, completely; The measured value of population farther departed from complete spatial randomness ( CSR) are more
likely accordance with poisson cluster process ( NS) , and farther depart from poisson cluster process (NS) are more likely
accordance with nested double-cluster process ( DC); The aggregation of 4 species in 0—200cm scales is caused by
vegetative propagation which could help to adapt the perennial water environment. Much ramet system can form a cluster in
large scale, while the one ramet system forms a cluster in small scale. On the other side, the aggregation intensity of

population would reduce due to strong intraspecific competition in has formed cluster.

Key Words: spatial distribution pattern; poisson cluster process; nested double-cluster process; marsh; Sanjiang Plain

e 2 (1R Jr 2 Rl RE P A A 042 () A Oy Xl e e o, R AB A BEZE RV oA 6 8 ] DU Al A
WA FEARFEZ — IR AR 7R B E P 254 | BN BB AL LA B T A B e R ) ) R 4y
B A= 5 R G R 0 25 (8] 53 A5 4 Ja A B T TR OO 7 1 A 28 2 1l AR (CAnh 9 Bl Fh N RRR ] 52 4 L T3
S5) RURER AR R (AN T SRR 0 L A ) RS R DA 2 ) B AR LG AR (/RS RS AR
K2 A B R ESE) 50 Gl K2 AW R R, 725 140 Aii A SR B 5 J J THAS 8T 1)
HEATRRHE | SR JR T I 5 LA AR R (5 BB A% 7 14 221 RO R4 T, XI/MVE T S5 35 F Ripley's K pREUR
H— Bl SR P AT )7 1%, Wiegand ™ AFH T 36 FASIRI AR AL 1) 25046 JR o7 7 ik, AR Oy i L A8 2% R 2
AT LI 25 18] 23 A A% SR HEA T IR A TR T ) 20 A o DI 38 X6 9% 8 R RN A2 E 58 RO R 302 BLAT B I A 42
HIVEF  WFSE P34 1] 53 A1 b Jo A 00 T4 7 T v P 35 22 K R0 e A AL A, Xt = 2 g A 0 A B i i
23 [A] AL R R B

TR i RS AY | i T UK S TR B b Il A, ELAA R IR (0 R BT SR A AR 2 1
VPR T T AR R IR K TR PRI A vh o A X 2 — A TR e VLA R, HALHA M R E BB 5
( Carex lasiocarpa) | % 1% & W ( Carex pseudocuraica ) , /N 2 ( Deyeuxia angustifolia ) F1 5% M8 52 ( Glyceria
spiculosa ) % HLAT TElE > VeI FEAEAY 1O L TRl T AR ) R AT LR 1) PR B A A VR A ) B
T2 (] 31 M8 Jmy () RIS 6] 725 () 3 AT 4% Jmy B 1 5 38 0 72512 (] st 6T 48 7 T 356 0 s P 5 R ) R e A
BA B SR X ST IR PR A YRR 00 25 18] 3 A A SRy BIF 90 0 R WLAREE 38 T it AR SCHE TR R AL (Y
SRS RSB BESE T =V TR PR O SRR 9 25 (8] 43 AT 4 Jm |, 485 T 23 [ 4 A s R B iU IR R B AR
7R W AR BUR PR I8 2500 T TP F2 SO0 SRR 2 RIS Jad 19 70 A B B JHC X PR3 1) 3 o7 4 1IE
1 H|RFGE
L1 AFFE XA

WFFE DA T B VAR rh I RR B =V I R A A0 0l (47°35'N, 133°31°E) |, Ak i F it 559
VLRI TR] T . 32 DT il R Bt 1 2 XU, 4P iR 1.9°C AR K & 600 mm 72y FERI 2 5P T 6—
9 Ahy, i AFERK TR 70% VL F, MR LSRR PR A 6 3 7RSO HE MR i) AR BUK X Z= Ty
PERBUK DRI R 3 ARl i A ) SMEYI R — R DL B B R N B - E FIR G R AN B

http ; //www.ecologica.cn



74 FIREIC A TN R AR B = VT BT N T S RN RUBE SR R A 2031

VR FEG) ST TS 70%—95% , T ARG et SR L FARE L RE T,
1.2 FEHE SR T

FES BRI 2 0k R ERN L, T 2012 4 9 H SR A8 11 A0 MR 3 M T 13 14 5 AR BRUK X, I T
EHEE FEE PRI N 4 A B A2 R A A% SR, BRI E AR B e TEH AR AR
KX BERE RT3 b —19 1 A 4mxdm FFEYE B, AT T HBLRATFERE BEAS 4mxdm IORERS 20 #) %
256 /> 25cmx25em WMEAET5 5 Hivk, F 25emx25em B9/INEETTAE , BE 7 HE N /N F- B9 TH AL R SemxS5em , $#8 AE
F47, N BB B CE: 256 WA TIURE | 10 SR AE J7 P 3 AR AR AR > AR 3R A 1) il T 452 532 FRE X A7
B DARFRE SR AP E BRI B s 5 B2l 1 BT — @ BT 1 256 B/ 25emx25em 19 FE J7 50
MRS AR, AT T 405, AME = AL,
1.3 HdEabr
1.3.1 SR

SRR AT IS B Ripley' ™ 2 B ok Y, 28 Diggle 451 K JE5¢ 3 | N BB 8 B A 4%
Foft RURE T AR REAS SRy i o A A 2R R T2 AT Ripley’s K BRECH .

~ 1 n wi].
K(r) =1=21 ; Pl(di}. <r)

A FRFETT TR s A7 N s PR 5 i 2R 0 A B A HAA AR R RRAE (8 s 0 5 d 35 PR HIL
RIS 51 PR /R R, M dy < BT = 1.0, dij > r BF, 1 = 007 A ST S AL SRR RS
VRS 500, R FBONAB IE AR, 45 F LA i IR, RA dij A2 43 00 TR 76 FE D P 0 IR R 3 A T3 K
HefH.,

3 H (X KRB TR RN 25 R e A A 5 A S R I 2 A i U R A S B o A et
B L(r) pRZE"

L(r)= m -r

M L(r) = 0B, AMEG M BR Ry oe RS MBI T, L(r) > 0 B REESMG ,L(r) < 0 BI85,

TESTRE T, L L(r) pRCHE S0 R 553 19 A (nuall models) 3 32 Monte-Carlo J7 142 il £
X RIS A BT R e as [ A% Ry . 7RI, BEE IR A /N R 1 emx1 em, Monte-Carlo 4808 20 ¥, ‘{3 X ] i o feff Fi A
PG B KAB A B/ ME RS, BB KR 95%
1.3.2 FHARIEEE

AT iz F Ripley's K PRECAI T FIT B A DR (14 A 28527 W) 50 %) S B2 2 43 A5 005 0 A AL, O L RE A5 & B b i
PRSI A 5 Z R (e B, TEARTIURISE of R T 87 5 AR BUK IR BT 25 A4 T VR RN 2 B 3R e 25 [R] 4% )
B A A RRAE , BEFR T 58 425 [ BE LA IR TP 0 SR BB AI I ik 25 DR BB Y
1.3.3 a2 [AIFENLE A

SE4%s (] B ALAR AY (CSR) J& B ] 5. B W FH A — B, 52 5 02 35 55 73 A 4 F2 ( homogeneous Poisson
process, HP) . 7EX AR H LA — 5 (B FERFFE DXIR PAT AT — A7 B B (0% A4 ) AL 2 2 A1 [H]
(4 5 DBt o ) (SRR TR] ) S A B ST ), bt a0, A AT A (R Y R e AR A AR . % VR A R (null
test) A IR Y 25 A1 43 A A6 R 1O CSR AR K pRIR] SR S
1.3.4 JAMARIUEIA

TAPA BRI (NS) |, A B IRFRVE S FE S 72 (homogeneous Thomas process, TH) , ‘& Fr i i i J& —
BHALG], HABE B DL 58 42 [ BEA L R & A | iR — AR R 7E L Bl — a2 AR R 0 A 7 A B AL
B AN X S ARANMRAE 23 A1 9 43 A0 b S5 SR F A58 % B pR B, A SR AR i Bt AT ¥
v g3 A H AR 23 8] (0 57 8 A 6T BRI 35 49 6 0UAS &t 8 37 40 A, I8 4, FARAN R B & A2 A5 6 T i SR B i
FRU2020 N R AR R K PR A N

http ; //www.ecologica.cn



2032 JAE = 3545

1 - exp( - r’/4c?)
p
Ko, r R p Rizad B BHA B B o s i AR i 22
1.3.5 REXCRIAA
R E SR PR A ( Nested double-cluster process, DC) &I AR ) 2P 1P BEd B oy 18
A H SRR, TEAIAYHE IR S LR SCEk P i SR MUY KRBk R
1 —exp(-r’/40?,) , 1 ~exp(-r/40” )

+ + 7+
P> P>

2

K(rop)=m +

2

k(r,op,,0,,p,) =71

H,o
MZE r p Al o? Y TE SCIRNARS SR BABAL, Forp R fbn 1 ARSRES 1R, IR 2 RS 2 18,
1.3.6 Akt
K JH GetData Graph Digitizer 2.22 #FA T8 AL bR SRS BB T HAE Programita ™ #4452 AL, 18 P 1 i
WAETUK X S A A A AL B 1, AR BRI S RO R 1,

=0, to,

1-Carex lasiocarpa (n = 7188) 2-Carex pseudocuraica (n = 206)
4 . — a0 4 >
BeCT %, PWIR TS S B o000 0B 3 - A
5 7 ®
SRR REY R " ooee o 0 T0IH o
iy o op B8 008 e B ® % oo ola
I ) ® © %o @0 9% ¢ ° 0% © ° o
Pan & : @ H e o ® ° oo
o o oo 00g ° @
o5 o s oo 8 ag o
3 ; 3 B Bwe o %t 1 L.
%o @ 000028 8%, © &°
,,,,,, ° o® % @ ®° o o
oo °% o B %"; GB:G L @
° ®o0 o czn: 00 ® °
§ 3 coo g ) © © o o
2 2 r ® B B e P % sosp o
°c® 9 ' 8, & @ °
° 00 o o
oo ° mc"’é) . @ QDOD
%0 % o & ° %0l
o ) o o8
. 2 P @ 5 o 000
° o
1 1 pe Dooo" e 09 o DOch
o o
og o ° ® ®° ® °
» P , & Swa 6 o0 o g:’o"c
% °
r "o, 0" oo .
9] 3
2 8 % o0 < o
® 3 s 0 [a® a0, /AT S
m &
=3 0 1 2 3 4 0 1 2 3 4
%
= 2 3-Glyceria spiculosa (n =117) 4-Deyeuxia angustifolia (n =14)
f
£ 4 4
b=
=} o °
4 °
o
v 3
o
3 e o @
o
°
., ?
° o ° 0 8 2 r
o
2 r o & °
<, P
: R L
o >
& °© LY
1 k. o o
® )
o & o 0o F
0(9 o ©
@B o -
° o
&
°
L o&o ‘o 8 : I I 1
0
0 1 2 3 4 0 1 2 3 4

Z3-VaBE 85 East-West direction/m
BE1 AEMENNMEYHRE

Fig.1 Mapped points pattern of different populations
1. & ( Carex lasiocarpa) ,2. 75458 B ( Carex pseudocuraica) ,3. M E (Glyceria spiculosa) ,4./NW 35 ( Deyeuxia angustifolia)

http ; //www.ecologica.cn



74 FIREIC A TN R AR B = VT BT N T S RN RUBE SR R A 2033

F1 ERBMRRERMHEENRRERNETESH

Table 1 Univariate analyses using Poisson cluster process and the univariate double-cluster model process

HARRIERYUH )R INRUBE SR BRA S5y
%Jﬁl n Pattern of compound larger-scale clustering Pattern of small-scale clustering
Species oy 100p, 4p, Er 0y 100p, Ap, Er
EHH C. lasiocarpa 7188 50.794 0.02466 39.45 0.00077 3.116 0.57562 920.99 0.00241
BAEE L C. pseudocuraica 206 19.903 0.00374 5.99 0.00991 2.510 0.03401 54.41 0.00946
PR G. spiculosa 117 18.991 0.01975 31.60 0.01316 3.019 0.04857 717.70 0.02601
/NMEE D, angustifolia 14 3.309 0.00131 2.10 0.02053 — — — —

A BH5E Eﬁiﬂ/‘lﬁﬂl( 400cmx400cm ) size of study area (400cmx400cm) s M R S A H number of points of the pattern; o, Fill o, SRR ES
$( parameter describing the cluster size;p, Fl p, : FEAAKE 5 [1)%5 BE the intensity of the parents pattern ; Ap ; fifF 57 X 38k HH R:A B9 %0 the number of parents
in the plot of size A; Er; AL 1A% 2% (em) fraction of the total sum of squares of the empirical g and L function not explained by the fit (in

centimeter )
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Fig.2 Point pattern analysis of different populations based on complete spatial randomness
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Fig.3 Point pattern analysis of different populations based on Poisson cluster process
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Fig.4 Point pattern analysis of different populations based on nested double-cluster process
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