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Spatial distribution patterns and associations of tree species in typical natural

secondary mountain forest communities of Northern China

YAN Haibing,HAN Youzhi* ,YANG Xiuqing, WANG Liyan, XIANG Xiaoying
Forestry College of Shanxi Agricultural University, Taigu, Shanxi 030801, China

Abstract: Analyzing spatial patterns of species can provide many important clues about the underlying processes that have
generated these patterns. Natural secondary prince rupprecht’s larch forest, spruce forest and poplar-birch forest in Guandi
Mountain are representative forest types of high altitude area in Northern China. In this study, the three typical natural
secondary mountain forest plots narrated above were established to analyze and compare spatial patterns of dominant tree
species populations. In the plots, all arbor species at least 1cm diameter at breast height ( DBH, 1.3m above ground) were
mapped and identified to species, and their geographic coordinates were recorded following a standard field protocol. The
pair correlation function, univariate O-ring statistic of the point pattern analysis, was used to analyze spatial distribution of
tree species in each community, while bivariate O-ring statistic was used to analyze spatial associations of different species
in each community. The change of population spatial pattern and association for same species among different forest
communities was compared to explore inherent formation mechanism of spatial patterns. We found that: (1) Most
populations in three communities showed significantly aggregated distributions at relatively smaller scales and random
distributions at larger scales, and the degree of aggregation decreased with increasing spatial scales (2) There are large

differences among the spatial patterns of the same species in different forest communities. Betula albo-sinensis,

E&WHE: HE HRBEEE W BT H (30670338) ; HZK HRBHFEIEE W BT H (30972349) ; 1L PG KMy K #BH A% 5450 H (200517)
7% H #7:2009-12-18 ; f&1T H $#1:2010-02-06
* W iRAE#H Corresponding author. E-mail ; hanyouzhi@ sxau. edu. cn

http ://www. ecologica. cn



2312 g & ¥ ik 30 &

B. platyphylla and Populus davidiana were significantly aggregated at smaller scales in deciduous forests, but randomly
distributed in conifer-dominated forests. For Larix principis-rupprechtii, The young trees were aggregated in mixed
broadleaved secondary forest, while the old ones were regularly distributed at small scales and randomly distributed at large
scales in Larix principis-rupprechtii-dominated conifer forests. (3) Spatial associations among tree species in the three
communities were mainly found at smaller scales and gradually disappeared with increasing scales. In broadleaved species
dominated secondary forest, there were significantly positive associations among the young Larix principis-rupprechtii and
Betula species. However, in Larix principis-rupprechtii-dominated conifer forest, there was no significant association among
them. In summary, spatial pattern and associations of tree species in the three communities varied greatly with tree age,
size and community structure. This study result aims at providing a theory basis for going deep into a cognition for the
formation of spatial patterns, the maintenance mechanisms and dynamics of the populations, knowing further about

biodiversity and species coexistence mechanisms of mountain secondary forest communities of Northern China.
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Table 3 Spatial associations of species

=3 Y 1 Yifh 2 R Scales/m

Plots Speciesl ~ Species2 0 2 4 6 8 10 12 14 16 18 20
Plotl BEPL BEAL r r r r + r r r r r r
Plotl BEPL LAPR r r r r r r + r r r r
Plot1 BEPL PODA r r r r r r r r r r r
Plot1 BEPL SAWA r r - r r r r r r r r
Plotl BEAL BEPL r r r r r r r r r r r
Plot1 BEAL LAPR + + + + + r r r r r r
Plot1 BEAL PODA r r r r r r r r r r r
Plotl BEAL SAWA r r r r r r r + + r r
Plotl LAPR BEPL r r r r r r r r r r r
Plot1 LAPR BEAL + r r r r r r r r r r
Plot1 LAPR PODA r r r r r r r r r r r
Plotl LAPR SAWA r r r r r r + + + + r
Plotl PODA BEPL r r r r r r r r r r r
Plot1 PODA BEAL r r - r r r r r r r r
Plot1 PODA LAPR r r r - r r r r r r r
Plotl PODA SAWA r r r r r r r r r r r
Plotl SAWA BEPL r r r r r r r r r r r
Plot1 SAWA BEAL r r r r r r r r + r r
Plotl SAWA LAPR r r r r r r r r r r r
Plotl SAWA PODA r r r r r r r r r r r
Plot2 BEPL PIME r r r r r r r r r r r
Plot2 BEPL BEAL r r r r r r r r r r r
Plot2 BEPL LAPR r r r r r r r r r r r
Plot2 BEPL PIWI + + r r r r r r - r r
Plot2 PIME BEPL r r r r r r r r r r r
Plot2 PIME BEAL r r r r r r r r r r r
Plot2 PIME LAPR r r r r r r r r r r r
Plot2 PIME PIWI r - - r r r r r r r r
Plot2 BEAL BEPL r r r r r r r r r + r
Plot2 BEAL PIME + + + r r r r r r r r
Plot2 BEAL LAPR r r r r r r r r r r r
Plot2 BEAL PIWI r r r r r r r r r r r
Plot2 LAPR BEPL r r r r r r r r r r r
Plot2 LAPR PIME r r r r r r r r r r r
Plot2 LAPR BEAL r r r r r r r r r r r
Plot2 LAPR PIWI r r r r r r r r r r r
Plot2 PIWI BEPL r r r r r r r r r r r
Plot2 PIWI PIME r - - r + + + r r r r
Plot2 PIWI BEAL r r r r r r r r r r r
Plot2 PIWI LAPR r r r r r r r r r r r
Plot3 BEPL BEAL r r r r r r r r r r r
Plot3 BEPL LAPR r r r r r r r r r r r
Plot3 BEPL SAWA r r r r r r r r r r r
Plot3 BEAL BEPL r r r r r r r r r r r
Plot3 BEAL LAPR r r r r r r r r r r r
Plot3 BEAL SAWA r r r r r r r r + r r
Plot3 LAPR BEPL r r r r r r r r r r r
Plot3 LAPR BEAL r r r r r r r r r r r
Plot3 LAPR SAWA r + + + + r r r r r r
Plot3 SAWA BEPL r r r r r r r r r r r
Plot3 SAWA BEAL r r r r r r r r r r r
Plot3 SAWA LAPR r r r r r r r r r r r

" FORIEMR, T R, - TR AR
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PR , LLMES AN A B BB R A s () SRR , T e A J e A o DS BT I ARV, e 5 BB
BRI 2 E]_ERSRBRYE . 78 LA DL BB i A I e AR v /MR R A JL e AR S REARTE— 2 R |
EIEFIEMK XBIREHARIE DR A SCER T, RS AR, 72517 7 e A AR i 5
B A RANE T R RKBIENE , SBCR AL AR/ NS S AR 7 A SHEAR 20 A B B i 2 o) SRk . (B, 7E
PASEAG T AR D L B B AR P BRI 5 R G Y A2 JL 9% AR 3R B HH B I8 A9 2 [A] S BB, 3
TE— R LRI AR H A T AL L o 25 (B SRR X 26 R AR MRl A et — PR o

FRARI 23 VRS Jo s 1) RUBE SR ARG 2 o ARG v 3 R 2R 4 AR WK A AR , 45 M AR AR 7E A
XE/NBRUBE | 3B BUIR AR T A AL , Bl RUBE S AR Al 7 360 3R SR M DB 55 - ¥ R B L BB L0 A 4R AIE , 3X 5
ELA SCERIRGE M4 RIS o MR IR A3 (B % JR 33K o RUBE 28 v 32 2 TR R TR0, 2B B/ RUBE |, R 2
(4% JR4RFAAE FT B AN [ 2 B Ao P Sl ) 5 5 o B BR A <5 PR 2R B B8 T ZE B RUEE L, S R 25 1)
A% JR T B A B SR B PR BB , DA AR AR W3R8 (W3bTE | R 48K 4 13 pHL fH  135R 00 55)
SR EPE

XU PR B SF TR A, AN RV o 8] A9 IE S IR a0 SR IR 3 B e AR 7R /N RUBE VL, 2 1] SR Tk A o R 938 K T
WES IR T ARSI o AT RE , LAHE S DR S5 A (g B bk o, £ 55 4600 98 AR 9 43 A 7E /N R
JBE B IE S 6] SR s DL AZ ISR T Ak, Z0ME S AR R B /N R B9 IE SRR s AR L% i A
HACHA TS AR b e dLTE iP5 SRR /N RUBE b B BUIE A2 8] SERR I s FE R RBE EARSEEA I, (A B
TRl IR SR B RUBE RIS > A A AR B4 LR P R A — i ROBE 2 IRIVE LAY, 5 X SV B, A
YA~ AR [B) AR LA PR R ORI o ELR: , LA i ] B SC R PR S M 28 R I A S8 245 & A _E LA, R B[R]
KIidZHERR (IEHESE) BRI ERE FHRE,

He A5z [ R B B U ROBERHE , S ) Ay A8 RUBE S ROAS [F) 2 T B AR 24 AR E o AR SURF U R 20
BT O-ring Geit, AR O-ring S T A BN R 2 6] 0 A A% R , FIAUAL B O-ring Z3-HT ELAEAR AR A
T[] B P ) SRR A o X A A7 D 12 0 RUBE AR ABUR, BB WL T A 2550 3 S AR ol ) 23 18] 23 A A% )R , 20 ELABEAS [
BV WO ACRIRE 22 I8 5 1B SGIE e , PRSI bkt )R S R AR A S e A S e B R R o Bt
VRS S PR M R R R BT SEA BY T 47 3 T A Ph A 4R 5 Sh AL ML, (E RT3 [H] Y R R B R
7%, SIEFM AR R A W A L, T BRABTIE
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