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Spatial distribution pattern with fractal theory for Carex kobomugt
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Abstract: It is very important to study the application of fractal theory to further explore the spatial structure
of herb populations, which applied the significance of fractal theory in the spatial structure of herbaceous plant
populations. Fractal characteristics of two herb populations, Carex kobomugi and Parapholis incurve, on Tao-
hua Island of Zhoushan City were studied using the contiguous grid quadrate sampling method from pattern re-
search and the box-counting and information dimensions from fractal theory. Adjacent grid method to take four
random quadrats for quadrat area 1 mx1 m in transects C. kobomugi and P. incurva populations. Results showed
that fractal dimensions could describe the distribution pattern of the populations with the box-counting dimen-
sion ranging between 1.454 2 and 1.745 6 for P. incurva and between 1.318 1 and 1.614 1 for C. kobomugi.
Both populations had means greater than 1.500 0, and both had strong ability to occupy the space with P. in-
curva being stronger than C. kobomugi. The information dimension for populations of C. kobomugi ranged from
1.027 0 to 1.263 4 and of P. incurva from 1.022 7 to 1.381 2 with the mean of P. incurva populations greater
than C. kobomugi. Also, the cluster index was higher. Thus, P. incurva population space had a more complex
pattern but the difference was not significant. It is great significant to study the application of fractal theory for
further exploring the spatial structure of the herb populations. [Ch, 3 fig. 2 tab. 14 ref. ]
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Figure 1 Spatial distribution patterns of eight Carex kobomugi and Parapholis incurva populations
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Figure 2 The InN(&)—Ine curves of the box-counting dimension of Carex kobomugi and Parapholis incurva population

i, PR ERE RS, RS R BT AR . Qi~Q, VRN 2 FRNE Y T & 4R B /IMKIR Q>
Q:=>Qu>0Q, , Qs~Qg B 45 il R FPHE (1 31 & A B/ IMRIK R Qs>Q6™>Q;>Qq, 8 MHFEJ DAl 2 w0 AR 27
R AR B T 4 BRIV N Qs>0Q6>>0Q5>Q,>Q;> Qs> Qs> Q16
32 EE%H

5 B 4E % (information dimension) ZFAE T ANFEIREE [ RE L5 E At Z M B R FLEENE, BT &
Giahi M RO AL AR B, B RIT &S0, HANVA S BT Us 7 < ik e dE s, %
JETORE AR 23 4% 7 T SR A 10 05 B KU/, DT B e R R 2 (8] o0 AR A AR 3 S0 R AR B . R 1 B 4 K
(Heil 2) R WIRNREAR Jm i B RO AR AR B, MR AN 5 Bl W IN RUBE i B R A% Sy 43 A S 7l
2 B B A AR AL

AR 2, #FHRIEME Ine 5 EA5 B & 1(e) Z [0 9 ELL LA A 5 R A9 7E 0.950 0 LU I, 28
PEC R B, IR B 3 A SEKOF (P<<0.01), 26 BH ELZE 815 1) Rk 56 BB AR G- Hh R A1F 5 B o 1 235 0] 285 440 11
HEYEEC, AW T 8 Bk M fE B4R R 1.027 0, 1.257 3, 1.263 4, 1.209 4, 1.284 5,
1.381 2, 1.246 4, 1.022 7(K 3), H Q~Q, WAL ASZEFFHE, HAF B 4550 1.027 0~1.263 4; Qs~Q4
oM E AR LAE B4EHON 1.022 7~1.381 2, MAE B AEB IER A, AR A $ERRDRE & T D Al 22
B ULHME A MR LD AN S AP R R A A MR, WURFMVEEREMI, MES AR, SR8
BB, RZ, MMEREBAR, BEIEHE, SRS 0T, ks RERERAL, WIE B4R BUR K.
Ik, 5848002 RIR 48R T F
ﬁﬁ%{.%mg@%ﬁo B{HJHSU\%I%'* %E 1 m‘ﬁﬁ%ﬁ*ﬂﬁiq:ﬁﬁﬁwgi#‘ﬁ%E‘Ji‘]’ﬁiﬁ?ﬂ
) Uﬁ i : {F-iﬁli ﬁﬁﬁﬁﬁf () % J2h Table 1~ Box-counting dimensions of the distribution patterns of eight Carex

L kobomugi and Parapholis incurva populations

JE R T AR A B TP AR

TP o] 5 Iy e 7 LIPS %7

4 Zw5it Q, y=-1318 Ly + 0.813 5 1318 1 0.925 5"
S EEI W paas % y=—1.596 5x + 05482 1.596 5 0.967 4"

b B A A B 1 H D 4 Qs y=-1.614 1x + 04842 16141 0.979 0~
i B HE R BRI (1 A fBL R £ 0 y=—1511 lx + 06453 1511 1 0.953 3
(AL o SO PR SR PS Qs y=—1.746 5x + 04447 1746 5 0.969 9~
WRARRL, SRR, 3R W) A Qs y=—1639 6x + 0.5376 16396 0.964 5~
AR RGeS S, ke sy MR 0 y=—1.574 4x + 0.606 1 1.574 4 0.951 7"
MRS, 85 R M IFR 55 % Qs y=—1454 20+ 06007 14542 0.968 8"

A FARE AL B A BRI 4

P . e FoR P<<0.01 B W #AH 6



224 1T N SO NN S 4 2013 4£4 A 20 H

Qi
5 5 5 5
4 4 4 4
%3 3 o3 3
= 2 =2 = 2 = 2
1 1 1 1
0 0 0 0
5 5 5 5
_ 4 _ 4 _ 4 4
©i 3 I3 S © 3
<2 <2 <2 \‘\ <2 \\-\
1 1 1 1
0 0 0 0

Q~Q, J FHP Al 25 R & AU BAE B (o) 5% T KB —Ine BHEE, Qs~Qg AR MY [(e)—Ine HHZK ]
B3 BrkEFABAFEAREAL RS YRR [(e)—In(e) XA

Figure 3 I(g)—In(e) curves of the information dimension of Carex kobomugi and Parapholis incurva population
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