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Abstract; To analyze the community characteristics of tropical monsoon forests with different succession stages, four
different plant communities named A, B, C, and D were investigated in this study, respectively, in a typical monsoon
forest of Ehuangzhang in Yangchun, Guangdong Province. The species composition, biodiversity and spatial structure
were analyzed, their maturity levels’ differences were detemined, succession direction was predicted, and suggestions
for optimization were put forward. The results were as follows: (1) The forest layers of the four communities were
single. Small diameter at breast height (DBH) class trees and lower forest dominated these communities, owning 1-3
obvious dominant species. (2) The Shannon-Wiener index ranged from 2.72 to 3.74, Simpson index from 0.90 to 0.97,
and Pielou evenness index from 0. 74 to 0. 89, suggesting that their diversity characteristics were significant
differences. (3) Their dominance ranged from 0.49 to 0.51, uniform angle from 0.56 to 0.61, mingling from 0.54 to
0.83, forest spatial structure index from 60.57 to 71.44, forest spatial structure distance from 53.15 to 68.53. (4) The
analysis of community basic characteristics, diversity characteristics and spatial structural characteristics indicated that
the maturity levels in all community ranked D > A > C > B. In conclusion, four communities are currently in the pre- or
mid-term succession stages and the development space of DBH and tree height is large. The four communities are in the
moderate growth state. All trees show a slight aggregated distribution, and the tree species are moderately, strongly or
very strongly mingling. Besides, there is a distance in spatial structure between four communities and ideal forest with
the development of maturity levels. The four communities continue to succession with intolerant tree species as the main
dominant tree species, and gradually and preliminarily have the typical vegetation characteristics of the district forest
climax community. With the development of maturity levels, the four communities’ biodiversity and mingling will
increase, the spatial structure will be optimized and the stability will be enhanced. The results of this study provide
scientific basis for community construction mechanism and forest structure optimization. In the future, Ehuangzhang
tropical monsoon forests should be more regulated and protected, while the ecology of vegetation and biodiversity
conservation in the area should be widely monitored and studied in depth.
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Table 1 Plant density, average DBH and percent of each diameter class of four communities in monsoon forest
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Fig. 2 Tree DBH structure of four communities in monsoon forest
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Table 2 Tree height distribution characteristics of four communities in monsoon forest
W2
Forest layer
TR 2 A LR TR
eV Lower forest Middle forest Upper forest Average
Community h::ri;it
-4 15 S 4 15 -4 1
FTEME g wwm TS e e THIRE bl (m)
verage verage verage
! No. of Percentage ! No. of Percentage : No. of Percentage
tree height tree height tree height
(m) plants (%) (m) plants (%) (m) plants (%)
A 4.84 672 87.61 11.48 93 12.13 16.00 2 0.26 5.675a
B 4.47 1288 92.86 11.03 99 7.14 0.00 0 0.00 4.934¢
C 4.78 745 95.51 11.07 35 4.49 0.00 0 0.00 5.063b
D 4.85 713 83.20 11.75 129 15.05 17.63 15 1.75 6.113a

e F =P AR NG FRAER A R R 2 MR 8%, TR,

Note : Different lowercase letters in the same column indicate significant differences between plots. The same below.
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Table 3 Number of families, genera and species of

four communities in monsoon forest

BEYE Community

432 Classification

A B C D
A} Family 32 35 36 38
J& Genus 49 53 57 68
Fih Species 57 59 69 99

F 4 FSSI J FSSD %5 5L 3R B, 7 1a) B AR MK 43 45 14
B HERE L D BV S 5G, SR G IR IOERETS AL
C.B,
2.5 EWMHAREBEENHAEESIE

H 3R 7 AL VR BE AR IE | 2 RE R RR AR A A
[ G5 A R AR HE 2 FEACER S D>A>C>B, MR B
A, AT\ o ] — 8 2 B B R, DB T L B
L, SR JE UG A LC B,

it

3.1 #8 L UE 2= W #K 3F = i6) 45 49 4 4iE BE B 2R Y
T

IS [R] — TR i B A [ I3 3 T 1 A 9 A
MR S5, A Bl T 580 1 fifk B v 19 4 & BOIR A
T 7 1], ASBIETE R 4 eI Ak TR Y
B i 30 M2 O B — R R ARG /MRGUR

3

FETE R b A, HP R 8 AR 43S 2 K/ L i B 4
FEI% 1O B o 0 B A2 A 30 R R R s ) ( o R I 5%
2022) 5 SR i kL B B AR R BH P A AR G B A
ST N = I NI 1 e ol = o
T I SR T AR R DRV I 2T LD R
Pk SFE RN, MR kB R, R D R
T o v, AL o B 3 e T AR A A
— It BB o T AR ARE VB B (5K R IR A, 1999) .
DKL, 0T P 4 Tl i % 810 15 4k 252 L) BH M A o oy 28
— H B — TR

L5y T AR TR, #0280 AR R A 4 I S 1
PEBFR (N7 785 ,2009) , ABFTEH, 7E B B
IR B BEVE A 3 RS b B B 4 B, LRI
NEEE N R AR, AR R E A BB HEA
9= A FEE A ATLEME T )2, A5 B 4 K
e v VT T RS /I, b 8 TR i A B ( R
L5 ,2019) X HHAE A FEE S A7 A 2E L
Bl 2 B R B =, A BEVE RN COBEVE T Ih Hh R
B S P AR A R RN RS 2 e i D RE S R
ALY ELE A B B, DA 5 1 1 A 4
T 2 B vRC b T /N G R B ) AR T R AR
ANRFON 5 3= 5 A, Dl I AR G 2 P R R
BETEVE I B ALK S I BB (E A
4 2022) .

P IR Z 40 A T 25 A0 R R T 5 e S A B
S 22 0 KB (X 0 184, 2009) , B R BLAE
(2021) HWFFERWAAESE B EH WA YA AK, [
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Table 4 Importance value of dominant species of four communities in monsoon forest
BETE 9y *ax?@ﬁ@ *EX»T@%EZ* LD 3 %:%{E
Community Species elative Rel.allve Relative Importance
frequency prominence abundance value (%)

A B Sinosideroxylon wightianum 7.04 21.06 5.11 33.21
A K% 28 Heprapleurum heptaphyllum 4.56 15.98 4.26 24.80
A RIEFA Camellia cuspidata 13.69 3.36 5.11 22.16
A M EEFM Hancea hookeriana 8.74 3.20 4.26 16.19
A INEEAK Microdesmis caseariifolia 5.74 1.58 4.26 11.57
A KRB Homalium phanerophlebium 4.43 3.67 3.40 11.51
A MBI Gironniera subaequalis 3.26 4.21 3.40 10.87
A B A Ardisia quinquegona 5.35 1.10 4.26 10.70
A S MLAR Macaranga sampsonii 3.52 3.37 2.98 9.87
A AR ET Litsea variabilis 2.74 2.71 4.26 9.71
B B Sinosideroxylon wightianum 9.52 25.04 5.31 39.87
B FUil Itea chinensis 10.24 19.42 4.87 34.53
B RIEFA Camellia cuspidata 19.11 5.66 5.31 30.07
B K% 28 Heprapleurum heptaphyllum 9.59 12.45 5.31 27.35
B B Machilus foonchewii 9.44 3.50 4.87 17.82
B INER Microdesmis caseariifolia 9.44 3.14 4.42 17.01
B IEFE 1T F Garcinia oblongifolia 3.53 5.60 3.98 13.12
B #AT Engelhardia roxburghiana 0.65 8.59 0.44 9.68
B B Ardisia quinquegona 3.75 0.95 3.10 7.79
B P55 Carallia brachiata 1.37 0.59 4.87 6.83
C G2 58 Heprapleurum heptaphyllum 8.08 23.11 4.71 35.89
C INEER Microdesmis caseariifolia 12.56 3.48 3.14 19.18
C BRI Machilus foonchewii 9.62 3.80 4.71 18.12
C IEFE 1T F Garcinia oblongifolia 6.03 7.70 4.31 18.04
C S I Macaranga sampsonii 7.56 6.64 2.35 16.56
C YHEALYE Elaeocarpus nitentifolius 3.97 2.67 4.31 10.96
C Y% 44 Eurya nitida 4.49 2.58 3.14 10.20
C B Sinosideroxylon wightianum 2.95 3.50 2.75 9.19
C MEEFH Hancea hookeriana 2.69 3.88 2.35 8.93
C HHEARZE T Litsea variabilis 3.46 1.50 3.92 8.89
D AL Engelhardia roxburghiana 1.75 15.44 1.98 19.17
D JH AT Lithocarpus corneus 4.90 8.63 4.14 17.67
D BEH] L. glaucus 4.67 10.44 2.34 17.45
D IR Syzygium rehderianum 6.18 1.24 4.50 11.93
D AKTF Schima superba 2.10 6.28 1.98 10.37
D LA Madhuca pasquieri 2.68 4.07 3.06 9.82
D B Sinosideroxylon wightianum 5.48 0.41 3.78 9.67
D HEHIE Elacocarpus nitentifolius 3.73 0.59 4.14 8.47
D B Gironniera subaequalis 2.22 3.96 1.80 7.98
D K8 3E 88 Heprapleurum heptaphyllum 1.63 3.88 2.16 7.68
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Table 5 a diversity characteristics of four

communities in monsoon forest

- i 5]
YR Shannon Pielou %) &

" Simpson +
5 e Wiener §§ e 5%
peE Rar VienerHEC Ty ki
. . Shannon- . Pielou
Community Species . Simpson
S Wiener . evenness
richiness . index .
index index
A 57 3.14+£0.21b  0.94+0.02a 0.87+0.03a
B 59 2.72+0.11¢  0.90+£0.02b  0.74+0.03¢
C 69 3.21+£0.03b 0.94+0.01a 0.84+0.03b
D 99 3.74+£0.05a 0.97+0.00a 0.89+0.01a

R 6 FWM 4 FEET HSHMEFE
Table 6 Spatial structure characteristics of four

communities in monsoon forest

T4 T4 Mapasial bhoras ]
B N SUR o T
e MRRRUN O MARUE T o .
HEVE % RACHE  Forest Forest
. & Average . .
Community . Average spatial spatial
Average  uniform Lo
) mingling  structure  structure
dominance  angle . .
index distance
A 0.49 0.58 0.63 64.65 61.94
B 0.50 0.59 0.54 60.57 68.53
C 0.51 0.61 0.64 62.89 63.12
D 0.50 0.56 0.83 71.44 53.15

IR 7 A SR X T Y A= Bl 4 e VR . B
HEE AT, BB OKRR (b SCE,
2013) , b A B v HL 2 ) S A T I T
T PP Tl 3 0 3 TS i 0 A e BB (IR 4 7 55
2019) , ARWFFE Y, FE A AR B REIS b, o
WA | B G 5 0 Bl L AT S T o L P
PR Sy S ol G i RV L ok RS U R LAY
TR AL R R R R B, B BETS W20 B B B
B R AR, A BETE o A T8 R i 26
8N OIS IR I o N < N R (S SR I
Fofr, B 1B I R A T ) ol 2H U R ) A
BT A BETE AL SR XS K S B A BR R Y 3 N
(B LA 2021) DU T R (49 7K 0 I 3 sk 20
T AT 7K 88 B A A2 77 25 18] ( Punchi-Manage et
al.,2013) . B A 8, D fE 5 vh B 2(E
R R B BT 22 AR WL AR B 32 S RETS R
FrE A DAL ARS o AR S| AT Ry S AT R A A £ R i
B 2 AR o 58 TR R S5 E BRI, S 1 BE K

®7T ETWHRAMBERAEERHES
Table 7 Maturity level indices’ rank of four

communities in monsoon forest

4

b Rank
Index

1 2 3 4
FEy Mg A D A C B
Average DBH
T R ARA L 1 D A C B
Percentage of trees in middle and
large diameter class
PR D A o B
Average tree height
T EEAR S D A B C
Percentage of trees in middle and
upper layers
LREE D o B A
Species richness
Shannon-Wiener $§ %% D C A B
Shannon-Wiener index
Simpson Fa% D A C B
Simpson index
Pielou ¥ 5] FE 8 %% D A C B
Pielou evenness index
TR D o A B
Average mingling
R3S 1) 25 B D A c B
Forest spatial structure distance
Mar 2 [ S5 A0 1R 4L D A C B

Forest spatial structure index

B2 B0 A T A2 B A5 B s T VR ) i 2
T AR BIH St 7 I bRORE o AR KR AR U I AR B
— PRI RN B ( B BEAE 2021)

AW A B, Wy oF B AR e A AT T
Ak, B, 5K 54 (2021) BF 5T 3 BH Bl 2 7 R
MHEAT , I AR JZ B9 W) Fh F & FE | Shannon-Wiener 5
. Simpson 15 £ H Pielou 4 &) B $& % 1 32 iy 14
K. Howard #1 Lee (2003 ) #1 Chazdon ( 2008 ) 1A K
—SHEVR ) Bl T R B R R R, s HG n &=
W TP S AR A . ARBESE Y 4 Fh 22
BT MRIE S 30 ~ 40 A HE A Kb TV 25 i v 0
Be, BRI AR T o 48 T 22 0 A2 A 6 LATE 78 43
FHBA GEIR, Wy Z2 FE PR E AN B B (R R A
2021) , BVE T 4 FEVE AR AL T 9 Fb 22 R 1 B 1R
HEATT B TR B, 7 G 22 R M B T R AT 1Y A2 Ak
FRIE . SR, A BF V& A= S5 A7 7 /0N T AR B 2 I ELAR
TR RN G BRI K 43 55 1 A 320 A6 1A I A A
4l SRR ) T AR G (R IR AR R T R 2001 )

A
it
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PRI A BEVR B EE = T C VR o IRIEE ) 8 0 A9 7
TE—ERE L /b T AR i i 2 7 2 [R) B AR
T AR R B S A AR, A, R
545 (2011) WF 5% 15 1, Shannon-Wiener $5 %% k.
Simpson F&HO P Fh =F & B S AU, T Simpson
0 H. Shannon-Wiener 35 550 %) ¥ Fih ¥4 57 J 4855%
I, C #E7% 1Y Shannon-Wiener #8804 A FE7% iy 1M e
A ER A BEEIRH B T C & B m ) A
W,

G s FAGHT 2 FR PR 4 iR v 1) 22 A R BOdE
ST o = N1 1 = v I N =8 N
2007 ; JR2L4E4AE 2018 5 #E K E 45 ,2020) . Zhang 55
(2016) BFFEF W], 47 [ K & F0 IR B2 FoE M =2 W b
ZREVERY 32 S5 ) PR, A [m] A= A b 3 X3 ) 32
S 78t ) S R R N i I B ES it s e s 9
AR RS T 52 W), 3 ) R i 8 2 A B K S i
T AR T WA AR Ly g i 4 ) R A A Y e B 4
AR 2 B AR B T D SRR A R A 2
PEAREAE 5.0 DAL (I IE A2 55, 1998) ;7 469 J s 4
A 2 TR PR LA DI B A A B K e ] Il 3 ) e 5
SEFFNEEE BRI NV 2 F it AR T R
LB REAP A6 (A [R5, 2003 ) |, 31X AT AEJE RS Sl
P ZERIAR 4 M TR 2 RE RO R R A
3.2 BBEIEFEMM T B A ERR R ERNEN

GG s A G5 M Ok o3 M RE T 454, A5 B T 48 R
AR ZS R GU U LA, O 6 O AR bR 4 4 10 Ak 32
W, BEVR TR AC B4R 7R 25 (R 25 0 550 Y 1Y ) A
PR ESFEIE . AWTSEh, BE R B B, e TR R
SEPE BG5S (2016) R AT I LR
MH—2, X, BYTHEE(2019) NN 1R I 2
BN AR T A B 3 N A A T Y ] M
BT BEIR AN TE R TERR A BRI AL B
TOCIES IR B B A L4 X (A5 T BE B P [a] A
AR P EREVE Y )T O AT, A AR
TR, B ERARCE AR EE R R, )
Z K Ay AR R 5 B M 59 52 0 ( Lundholm & Larson,
2003) . PRI BEF AURARE A B e, 68 S 06 2 AR
Ve 52K 43 B IR A B AT RE R T b BE 4
ARG AN [+) 7 0 1) FH 5 s A B o e & LA 2 it K 3
(X HHRAE,2016) , MM $2 5 1 #f v AOTR K
—MIA Sy, R AR AR B I BCRAR Y S T £
T E T AROR 7 188 0 400 2 52 WA SR AR )
Afi, 76 58 4 Bl TR R AT SR g R e

MR BEAIL 3 A0 A% = & R (BER B2 ,2007) . A&
WEFE T 4 Fh 2 W MRHE VR M RO A 22 50N B 2 g
TR AR, i oK & BRI S R | 5 S ] B XA 34
BB RUBE 1) 22 50 50 A0 o0 B R TP IR A5 (2 &
HAE,2022) 6 JEIE 0T 25 B9 PROPR 4325 (8] 25 44 45
BB 2 1 3 T 2, 2 B R E MR 2
R AR A BN 0 2k B b B AR B
WO | S R N PR R S R R R T
FE BRSSP TR M (S 55 AF,2013) {0
SRR 25 R S5 A AP A AE — 8 2210, VR i AR TR
B R hR e A (2 45 ,2020)

AN ARBEGE R D BETE YRR 2 AR AR B TR A
J& FSSD Al FSSI it & T B %, 1 R 46 HAth 35
PRt T B RV, UL A R AR 25 2 (8] VR P
ML R MR R 22 R H R — 2
APEAPE (5K R AE 2021 ; 4K 5, 2022) , ELA
TR, > R G B AR AR AN R L 5] 32 v T A
G, 45 S R PR AR i 20 s sk % 30T BB AL PR 43 (O
ANBE,2014) X TR A o s 32 A 2B A B, AT O
TR/NEE AR KT 0.25, fi 2 BFHEA K KD
IS NG iy ST = o R A
2013) o XF T BRS84S0 43 A i MoK | 228 i
P B BEAL A RS (B P AR5 2013) , tAh, iE
AT DAIE 5] A R B R R o B T R A P B
R N 7 4 ol | it 5 40 o 22 A 1 1) [ B ik 3 4
HETE 1] O 1 5 (BR 4 #55,2019)

25 Ak, G R eE 7 W AR B VR A A R ) —
R, A Al S P T R R oy S5 R BEVR
JSC AR 1 R0 43 % et A R R 10 L A AR 9 LA
B S, SR AS B 5 AE LB 08 R 43 3k Bk
B B AETE R R, R — 25 R AR 4 45 48 br
B G| AR S5 [ B0 58 43 75 R IR B IR il
PRAFA R AR IEAE YT KA M B, i — PR
HBETR AR e B SR AT A A T R,

4 ik

CEAREVR MY SR AR | 2 B MR AR A S ) 4
FAREAESEAT 73 M7, 45 4 F e V% Al 24 8 HE 44 1R Ik
H D>A>C>B, U 2= TR ARRE 7% 17 65 1 — i)
A A R S P T A Ry S5 R, B 4
TR Vi #00 A T T8 T 0 s e B e A AR o kR
23 B BT B AR A T b i A 2R RS, MR 3
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