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Size structure and spatial association of different species of an evergreen
broad-leaved forest in Jiulong Mountain, Zhejiang Province
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Abstract: [Objective] Different plant species and groups, with dominant species, common species, occasional
species and rare species included, often demonstrate various ecological characteristics. Therefore, this study,
with an investigation of the size structure and spatial pattern of different species and groups, is aimed to further
explore mechanisms of species coexistence. [Method] With the long-term monitoring 1 hm® plot of evergreen
broad-leaved forest in Jiulong Mountain National Nature Reserve of Zhejiang Province, China selected as the
subject, point pattern analysis was conducted of the size structure of 24 common species and different groups
and their association with other groups and habitat factors. [Result] (1) The size structure of 15 species and

common species, occasional species, and rare species was mainly distributed in an “L” shape with more small-
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diameter individuals. The size structure of 3 species was distributed in sporadic type and 3 species was
distributed in unibar type. The size structure of 3 species and dominant species was close to the normal
distribution; (2) The spatial distribution pattern of most species (21 out of 24) or groups was in aggregation and
was affected by habitat heterogeneity; (3) Dominant species had negative spatial association with occasional
species and rare species, and common species had positive spatial association with other groups whereas the
significant spatial associations of 24 common species with other groups were mainly positive. [ Conclusion]
Most species and groups in the community were affected by habitat heterogeneity. At the same time, niche
differentiation weakened the competition between species or groups, playing an important role in their
coexistence. The community is temporarily in a stable state. [Ch, 3 fig. 3 tab. 33 ref.]

Key words: size structure; spatial distribution pattern; spatial association; groups; dominant species; common

species; occasional species; rare species
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Table 1 Spatial distribution patterns of 24 species

SE42 3 ] AL SR
Yk RYEEH
RESM N YWSaM p RESG B B0 0 P
K-8 Rhododendron simsii FAAE Y 20 5 0 0.005 21 0 0.045
AR Vaccinium carlesii “L” # 1 24 0 0.040 0 25 0 0.010
% JE BRI Itea omeiensis “L” # 5 20 0 0.005 1 24 0 0.005
2544 Eurya muricata “L” # 24 1 0 0.005 6 19 0 0.005
VAR LU Symplocos heishanensis “L” #l 0 25 0 0.545 0 25 0 0.240
4118 Machilus thunbergii “L” 25 0 0 0.005 3 21 1 0.005
JEfaFLES Rhododendron latoucheae FE S 21 4 0 0.005 0 25 0 0.060
WA Loropetalum chinense “L” A 19 6 0 0.005 11 6 8 0.005
448 Rhododendron ovatum “L” 1 20 4 1 0.005 18 6 1 0.005
BAEELEZS Camellia fraterna “L” 25 0 0 0.005 6 19 0 0.005
PR Choerospondias axillaris [i] A A 19 6 0 0.005 0 25 0 0.095
WA Alniphyllum fortunei “L” # 9 15 1 0.005 7 16 2 0.010
H X Quercus glauca “L” 18 7 0 0.005 3 22 0 0.040
WM Albizia kalkora FE il 0 25 0 0.480 0 25 0 0.365
2K Cunninghamia lanceolata “L” # 19 6 0 0.005 10 14 1 0.005
FBEAR Rhaphiolepis indica PR 1 24 0 0.005 0 25 0 0.490
fikk Lithocarpus glaber ] K 25 1 24 0 0.005 1 24 0 0.005
fAARZETF Litsea elongata var. faberi FAREAY 4 21 0 0.005 1 24 0 0.010
fith# Castanopsis eyrei ] k25 2 23 0 0.040 0 25 0 0.985
MEBAS Eurya hebeclados “L” #l 22 3 0 0.005 13 10 2 0.005
YitiHs Eurya logquaiana “L” # 17 8 0 0.005 19 0 0.005
INRATFE llex micrococca FE il 0 25 0 0.305 0 25 0 0.330
FEFLLTMGHS Eurya rubiginosa var. attenuata “L” # 25 0 0 0.005 14 9 2 0.005
WHH KZET Neolitsea aurata var. chekiangensis ~ “L” #I 1 24 0 0.050 0 25 0 0.475
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Figure 1  Size structure of different groups

EEA MR R S BTN AREUE 2 WRIVE ], 10 2 FoRIARTE DY 0~2 em, 4 FORINARTE N 2~4 em, JAt R B HE



602 LA 3 Nl N =+ 2023 4E 6 H 20 H

22 AEEBFEHNZEIER

mE 2 s : fEERsS RIFEIUEEALT , bR T RAMIERE, HAb 3 DR RI RE S TEHEER
ARG, HFE<10m MRZHRE FURESGNE, 7£>10 m R LA RIE) 5010 ;
B LR TE R ZHONE LRI RE A, LA RIFG A R BRI BENL 0 . BLE IR R IS R (A 2)
Won s AR ZS ARG JRAE 0~25 m R 3 B 38 R 25 5 s I B ALAL RS, RBUNRENM,; ER
JEPEAS T FE T, OCBFRRN 5 WD 3 B A, RN RS, iR W IR A PR AT SR, R
RBEAIL A

Al A2 Bl B2
‘3‘2 r P=0.005 ‘3‘2 r p=0.010 30 P=0.005 30 P=0.005
2o b So b 25 | 25 |
—~ 25 2.5 2.0 20 |t
< 20 2.0
s 15 L5 15
1.0 f---=ooooooe D 10 ey 10 W Memarea g e -~
05 K 05 ¢ ' :
1 1 1 1 ] 1 1 1 1 ] 045 1 1 1 1 J 0.5 1 1 1 1 ]
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
1 c2 DI D2
6r p=0015 6 p—oos0 T P=0.020 9T P=0.065
51 51
L 14 14
4 4 |
E3 31 9 9 1
<%}
. &f . W
\ 4P 4
1 k- oS = ] 1 B 2 = - 2 "
1 _] 1 1 1 1 J ---~I 1 I- --I ]

0 ; lIO 1I5 2I0 2I5 0 5 ll() 1I5 2I0 2I5 0 5 10 15 20 25 710 5 10 15 20 25
JRFE/m R /m % /m R /m
— WM — ik --- B
A RSFR; BB LR, CBILFN; D.FAF. | A5E A2 FBENUE FIOLE, 2 NSRRI R F 5 5.
B2 KRREEFGTRBER T
Figure 2 Change of spatial distribution pattern of different groups
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Figure 3 Change of spatial association between each two different groups
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Table 2  Spatial association between different groups and 24 species

AN RUEE 2325 2= [ CHR A ROnS o S hox (9 L sl /9%

LS PS S 0~10 m 11~25m 0~25m SR
A TEAHE A TEAEE YIS A

PRI 24 R A4 0.00 25.00 12.50 4.17 12.50 27.08 48

B ILRR 5 24 AE 4 0.00 16.67 2.08 4.17 2.08 16.67 48

WA Rh 5 24 AE 4 0.00 2.08 4.17 4.17 4.17 6.25 48

24T 2 5] 1.63 9.96 1.99 7.79 2.90 13.41 552

AT 24 FAEY) Z I IEAR G 5 b el . ASRIZEREZ ] 09 TAHDCAE hfE R RUEE (11~25m) |, fAHSC
07 He AR A AR 5 24 FidE Y, HOR MFA R 24 ALY, (0 IR S 24 R LA K 24 R 22 18]
8 B AR G o AR AR o
24 AREHFHSEBZRFEIEXES T

ANFEERES A BN A PEAFE 22 57 (R 3). AR 55 AMER R Z M 2 B E ARG, Sik& &
(8 TEAH DGR B0 2% W 35K o 8 WLRP S5 0 i 2 W IEAROG, SA AR R UM DGR B i 4 10 2K
oo ABULRR S A EARDG, SRS R BEHC, AR SRS R R E A,
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Table 3 Correlation between different groups and environmental factors

NGBS E RIS AL A FrifeiR P AR B HEN(AIC) R P
AR 32.056 13.688 0.030
R 0.847 2.160 0.699

P Fp | -1.915 1.676 0.267 170.128 <0.001
AR —4.143 1.987 0.050
ki 3.915 2.194 0.090
R 294.240 54.339 <0.001
b 353 0.777 14.567 0.958

B WL I i) -15.223 12.143 0.224 244.723 <0.001
AR R —26.870 13.016 0.052
Wit 33.214 13.896 0.027
i) 9.612 1.049 <0.001
i 3.451 1.078 0.004

{H3 DL , ’ ’ ’ 148.895 0.001
HAREER -1.294 1.020 0.219
Wi -2.532 1.122 0.035

. ARG 2.120 0.407 <0.001

A P 110.297 0.005
ik -1.252 0.415 0.006
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EFBIAS T LS B ARG . LR AN AT AR RS R RIES S, XS R0 0 A ARG rh e ) 2
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