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Reserve

ZOU Shun'*, ZHOU Guoyi', ZHANG Qianmei" ", MENG Ze', CHU Guowei', XU Shan', XIA Yanju'”
1 South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China

2 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract; Monsoon evergreen broad-leaved forest (MEBF) is the climax vegetation type in the subtropics of China, and its
structure and species composition have been shifting in the last 23 years. However, we know little about the dynamics of its
interspecific associations. Our objective is to investigate the long-term dynamics of overall and pairwise interspecific
associations in this forest community. In each community survey of the 1 hm” monitoring plot in the Dinghushan Biosphere
Reserve, we recorded the species name, diameter at breast height (DBH) , and tree height of every tree with DBH = 1 cm.
Up to now, seven surveys have occurred, in 1992, 1994, 1999, 2004, 2008, 2010, and 2015. In this study, we selected
29 dominant species according to their importance values, and studied the overall and pairwise interspecific associations by
using variance ratio ( VR) analysis and Spearman’s rank correlation coefficient test, respectively, on the data from all

surveys. From 1992 to 2015, the MEBF communities showed significant positive association; the VR values of all surveys
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were significantly > 1. However, in this period, the VR value of the community had decreased significantly (R*=0.93, p<
0.001), and the total significantly positively associated species pairs decreased significantly, while the total significantly
negatively associated species pairs increased significantly. These results indicated that the positive associations in the MEBF
community weakened over time, and the stability of the species composition of this forest had decreased, which possibly
changed the ecological process and weakened the resistance of MEBF to biological invasion. The positive associations in and
between vertical layers in the plant community were also weakened. In addition, we found that Aidia canthioides, Syzygium
rehderianum , and Ormosia glaberrima had significantly positive associations with many species consistently from 1992 to
2015. This indicates that they could be of importance to community assembly and, potentially to restoration and afforestation

in this area.

Key Words: interspecific associations; dynamics; variance ratio; spearman rank correlation analysis; monsoon evergreen

broad-leaved forest
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Table 1 The 29 dominant species and their important values in the monsoon evergreen broad-leaved forest monitoring plot in Dinghushan

Biosphere Reserve

HEZH Important value

S
i e  veu
1992 1994 1999 2004 2008 2010 2015
AR T Life form 1
#E Castanopsis chinensis Cch 9.3 9.2 8.5 9.7 9.0 8.6 7.9
FIEIR Gironniera subaequalis Gs 3.2 3.3 3.8 4.4 4.8 5.1 5.9
BBk Syzygium acuminatissimum Sa 4.7 4.8 4.7 5.1 4.8 4.9 5.1
KA Schima superba Ss 4.6 4.6 4.8 5.6 4.7 4.1 2.9
AE M2 Prerospermum lanceifolium Pl 1.5 1.6 1.7 2.1 2.3 2.3 2.8
JE5EHE Cryptocarya chinensis Cr 2.5 2.3 2.4 2.3 2.9 2.1 2.2
WS Canarium album Ca 1.0 1.1 1.4 1.7 1.8 1.8 2.0
FI#k Mallotus paniculatus Ma 0.2 0.2 0.4 0.7 2.1 2.1 2.0
#IRLESEHE Cryptocarya concinna Ce 10.2 9.9 8.4 1.0 1.5 1.6 1.8
R Pygeum topengii Pt 1.7 1.7 1.5 1.5 1.7 1.7 1.7
P SER Sarcosperma laurinum Sl 1.9 1.9 1.9 1.9 1.7 1.7 1.5
WA Michelia odora Mo 0.9 0.9 1.0 1.1 1.1 1.2 1.2
1B Machilus chinensis Me 0.9 0.9 1.0 1.2 1.1 1.1 1.2
K555 Schefflera heptaphylla Sh 0.9 0.9 0.8 1.1 1.1 1.2 1.2
#HC Engelhardia roxburghiana Er 1.4 1.4 1.7 1.7 0.8 0.9 1.0
LD TF Meliosma rigida Mr 1.2 1.2 1.1 1.0 0.9 1.0 0.6
I~ ZR4&MF Craibiodendron scleranthum Cs 1.0 1.1 0.9 0.9 0.7 0.8 0.6
HAEVERITT Life form 1T
T Aidia canthioides Ac 2.6 2.7 3.3 5.1 8.4 9.5 11.0
S Macaranga sampsonii Ms 1.4 1.4 2.8 4.6 7.7 7.7 8.3
HIBLA Blastus cochinchinensis Be 5.5 5.4 5.0 5.1 5.4 6.1 8.1
SRS Aporosa yunnanensis Ay 15.1 15.3 15.1 13.6 8.5 8.1 7.2
WS A Mischocarpus pentapetalus Mi 1.8 1.8 1.5 2.7 3.3 3.4 3.5
LIRHBE Syzygium rehderianum Sr 3.3 3.4 3.1 3.1 2.7 2.6 2.7
HeMLL5 Ormosia glaberrima Og 2.5 2.5 2.6 2.4 2.1 1.9 2.1
FIHW Xanthophyllum hainanense Xh 1.7 1.8 2.0 2.0 2.0 2.0 2.1
B Ardisia quinquegona Aq 2.5 2.4 2.3 1.8 1.5 1.5 1.6
FBAME Ficus esquiroliana Fe 0.2 0.2 0.4 1.1 1.2 1.2 1.5
SHIEIRE Lindera chunii Le 1.6 1.4 1.1 1.2 0.8 0.7 0.5
I Psychotria asiatica Pa 3.7 3.7 3.7 3.1 1.7 1.5 0.2
HiAth Others 11.0 11.0 11.1 11.2 11.7 11.6 9.6
At Total 100 100 100 100 100 100 100
2 R

2.1 BEVERRARTT 2 R ROLARE

I 2 AT, A 1992 4FE 2015 4F , Sl LU 2= KUMKRESS VR & 35 (P<0.05) KT 1, BF % B 5 35 I I
ZEHF BRI, 1992 AEREVS VR 1 2.18, 5] 2015 4E /MK 1.40, VR Sk S 5 R RE#H (R =0.93, P<0.001),
REVR TF eSS X 20855
2.2 BEE BB RR RIS K AR L

FH % 3 AT, 1992—2015 4F | i 11 2 XUbk 29 A 32 B F i 25 1E BR 25 Fh X B0k 1992 4F 1% 68 Xk 2>
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17 3] ARG 25 1992—2015 4T ity ) 1L 20 JXUHE Sk ] i AR 5 Ao ] S Ik 23 25 5

2015 4F 119 50 X, Sk 3 TR (R =0.82, P=0.02) , i3 FUBCAS RO B HT 1992 4R 20 X34k 2015
AERY 25 XF, SRR 2 EFHEHE(RT=0.69, P=0.01),

F 2 1992—2015 S LS UMK B S B AR L BRI

Table 2 The overall associations in the monsoon evergreen broad-leaved forest monitoring plot in Dinghushan Biosphere Reserve from 1992

to 2015

4iE JrZEE K g xS ELES
Year Variance ratio Statistic ® xz threshold value Result
1992 2.18 217.84 [77.93, 124.34] 3 IRt
1994 2.20 220.32 [77.93, 124.34] B I
1999 2.07 207.41 [77.93, 124.34] B IR B,
2004 1.98 197.50 [77.93, 124.34] ITE AN
2008 1.68 167.84 [77.93, 124.34] B IR B
2010 1.66 165.84 [77.93, 124.34] e NS
2015 1.40 139.95 [77.93, 124.34] e FN

J5 2 RT3 The trend of variance ratio 2 R I% Significantly decreased (R*=0.93, P<0.001)

F3 19922015 B¥% 29 N EEWMMA KT A M Spearman B XMW ERFiIT R

Table 3 Species associations among the 29 dominant species according to Spearman rank correlation analysis from 1992 to 2015

IEHHE Positive correlation fHE Negative correlation

4 Year 2% NS B3 NTES I*ﬂj’&. Bt
Significant Not significant Significant Not significant No correlation Sum.

(P<0.05) (P = 0.05) (P<0.05) (P = 0.05)
1992 68 163 20 153 2 406
1994 73 156 18 159 0 406
1999 62 159 19 166 0 406
2004 55 167 24 159 1 406
2008 49 157 27 173 0 406
2010 54 163 26 163 0 406
2015 50 173 25 157 1 406

j#a# Trends SD NS St NS NS -

SD: WETFRE(P <0.05); NS: NEZFH(P > 0.05); SI: B3 LFH(P < 0.05)

2.3 BEVEORIRIEE B2 O] DI R H sl 2

FH % 4 AT, 1992—2015 4F AR 3G AL T Py 2 [R) 5 35 1E B 28 Fh i BURVIA AR AL AN B35 (P = 0.05) ,{H 1992
AE (9 XF) (1994 4F (12 X)) fi 3 R BRZ5 Fhoot B8 W] 5k 55 T 1999—2015 4EXF 4L (4.4 %) 5 A= 1% AL [T ) Fh 22 ] it
FFIREE R B 1992 4R 28 Xt/ R 2015 4E( 20 X, Sk S 2 PR (R =0.59, P=0.02) , i i
LIRSS TP X R SRS AL R B (P = 0.05) ,{H 1992—1999 4F & 25 £ B 45 Fh X %% (5.7 %F) B0 B AKX T
1999—2015 4EXFER (11.2 %) s AE3G A T 5A 3G R 1T Yy hpdd sl nthoit v ) 0 25 TR BR 25 Fh o 25 i 1992 4R 1Y 31 Xt
WD R 2015 AR 25 X, BVAR B E TR R (R =0.52, P=0.04)
2.4 FpRIHEES i SCHRY Rl KL B2

1992 4%, Shi Ll 22 XUMKEE IS 29 A~ F B R 25 NIRRT T 68 /4~ 35 IEBRES At , Hoh 5L %
A LIAGHME OGRHLLG AR SRS SR AR BRSO RE AR & AR AR WY 2 T
BREERS B L, 40 A 11 %F 11 %F 11 %F 10 %F .10 %F .10 %F .8 XF .8 X .8 XF .7 XF Fl 7 X ; fij 2015 4,29 4~
FEYIF A 26 NIRRT 50 A B IEBCAE R, Hoh S LRk S 2n S B e A
WFIRRIE B 25 BB EE AR B 2 40 B 12 % (10 X5 .7 XF .6 X 6 XFFi1 6 XF (Kl 1)
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R4 19922015 BHEAFRR [ -EF8 | YR AFRI-EFE IYMHFNFEFE [ -£F8 1M Spearman 18 X105 45 R
grit*

Table 4 Species associations among the 29 dominant species according to Spearman rank correlation analysis from 1992 to 2015

IEASE Positive correlation MK Negative correlation
4 Year A A B e ERIIES Bt
Significant Not significant Significant Not significant No correlation Sum.
(P<0.05) (P = 0.05) (P<0.05) (P =0.05)
FhxFRm 1, A1 T 435280 [ Type 1 species pairs: life form I -life form 1
1992 9 60 3 63 1 136
1994 12 56 3 65 0 136
1999 4 58 3 71 0 136
2004 4 57 1 74 0 136
2008 4 57 2 73 0 136
2010 5 61 3 67 0 136
2015 5 67 2 61 1 136
#H Trends NS NS NS NS NS -
FRATAEHY 2, AE3E R - A 1T Type 2 species pairs; life form 1L -life form II
1992 28 17 6 15 0 66
1994 28 19 6 13 0 66
1999 30 19 5 12 0 66
2004 29 16 10 1 0 66
2008 23 16 13 14 0 66
2010 24 17 12 13 0 66
2015 20 19 10 17 0 66
% Trends sD NS NS NS NS -
FRAFAEHY 3, AR [ 5 AU 1T Type 3 species pairs: life form I -life form II
1992 31 86 11 75 1 204
1994 33 81 9 81 0 204
1999 28 82 11 83 0 204
2004 22 94 13 74 1 204
2008 22 84 12 86 0 204
2010 25 85 11 83 0 204
2015 25 87 13 79 0 204
% Trends SD NS NS NS NS -

SD: BETFRE(P < 0.05); NS: NEE(P > 0.05)

1992 4F  BEV& 29 AN EEYF A 16 NIRRT 20 A B2 EBEGE R, Horh 5 S0 A | 2 -2
TR A 2 R R B 22 A0 A 8 XFHN 7 X6k 1 2015 4E 29 S FEY R A 21 NIRRT 25 I
T RS AT e rb S R AR 2 2R e T ) 3 T R 4 A R RS 2 e A 11 XA S XL 2)

3 it

IR R B, 5 RIS ARIR] ™ B AR O AR VA b 0] G 22 1E SCHR IR dir 5 07" | 1 Al B A AR
MR (75 [ 25 A 540 ST TR AR h rp A M S R I RRESE BT R R i R ) 56 2R (H R 23R
B R 7 R ) LE SEH G ZR iR £ S 06 RIS , T BE VA 45 M Thee IR B 2R e 37 . AT
FERIN,1992—2015 4E[AIFEVE VR FLE 35 1E GUBREE PO B U 38R 1, e BH Sl 11 2 UMK Skl Y T
PR ZRAREE IS | BV R AR 5 10 25 1E OCIBE  BEVR S5 A X R | 5 Z AT RO BIF e 4 SR — g 2

B 5 R BFFEE & BN 1992 B 2015 45, FEEE U7 25 LU S8R0 i 2 TE R G RO B0 35 T I, il 25 Tk s
XPEL 2 E T 2R ] 1992—2015 47 (1A & AR AR AAT) 5t tb 35 1E DGR, (HF ) TF SCHK OC 3 7 18 il 55 , £ 0¢
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17 3] ARG 25 1992—2015 4T ity ) 1L 20 JXUHE Sk ] i AR 5 Ao ] S Ik 23 25 7

B1 EHLER 29 NEZYH 1992 £ (A) FA 2015 £ (B) BE (P<0.05) IEBL 45 ( Spearman #1H% ) B
Fig.1 Significantly ( P<0.05) positive associations among the 29 dominant species in 1992( A) and 2015(B) in the monsoon evergreen

broad-leaved forest monitoring plot in Dinghushan Biosphere Reserve

P rh A RS 5 P B — — X FR LR

19924F

Cc
Sh Ma

Ss

Sa

Pa

Og

2 RELEEXUBR 29 N EZMF 1992 £ (A) #2015 £ (B) B (P<0.05) fiBX L E
Fig.2 Significantly (P<0.05) negative associations among the 29 dominant species in 1992 ( A) and 2015(B) in the monsoon evergreen

broad-leaved forest monitoring plot in Dinghushan Biosphere Reserve

P & AR S AT ) —— X R LR 1

O RAEB WG O0 ; 1 RHREE 4 T B2 ORI, 1992—2015 AF[A]FEPS A2 16 AL T A4 Fb 22 1] 2R 7% 8 11 A b 22
(] DA B A 35 76 T AR ol 5 24 i 7R 0 AR b 22 () ) i 385 T R b x5 I i/ | e B R 45 1 B2 R RN )2
YR Z [BIFP R A4 TE DI OC 208055 , 17 LA 16 AL TUAR o 22 (8] (9 67 DGIEOC BRI R . XA ST 45 SR 5 R Vi T ik
R AR 56 R AR TR AR B RIS IR FORRE S5 A B TR BRI AR, a2k 30 4FML
AR T o FRA K AR SR R AIG T A5 L DX RRAR 3 S K | TR AR A= 1 AR A Ak 2
TRAIREE 838 LA ] S 80 1L 2 UM 7 AR MR R T AR A B s D | /MR A AR R 5 B
He K A B g 122031 s TR K AR Rt i 3 B 22 ROk ( Thalassodes quadraia) B FPRE R K& 550R F G
BN X SRy 2 PR A 00 2 SR S P R A 100 T AR R EIR 5 S A (AR AN B K T i Kk ]
BB T R4 TR o A v B B O AR A A R A7 A BE T S s A 2 7 it A 2 XU ) 9 405 4 R
TP SC AR, PRI 1992—2015 45 ] St i) L 2 UBRHE V& e 1] G 38 3P 722 Al T BE AN A4 25 A8 Ak e T A
KA Z Bl AR B R RS2 ma A7 5%
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TE 1992—2015 4F il LUBGHBE JCH-L0 5 B 2 oy A0 50 T80 B9 -5 LA A I Al ) Sl 385 TR R 4
PSR 2 AR5 HA AR B 35 SUBRES | IR 718 36 3K e W) REAS MR 22 XU M e A7 (e XM oA
SEHBALANVEIT , PT LAFE R A AR MOl A ) 8 B i 1240 T S50 380 L 60 245 2 BT 517 22 0 O
2 GUREE T, I A o5 A o 2 18] 0 A1 0 B, AR v o D R A 85 5 A 0y b LA AR 55
(TE4 TR, ST ILAR | 1A 0 BB AR LA I () 5 BHAE A 2 A TR PR SR AE O IRTE 2 Y 4t
Dt e 2 IR R 3 IR IR | 1 2 AR O] B2 OB 30T AR h T R R e R AR TE T,
K3 AP R G TR ZERRE A ZR XU 3 3 AN R R G DR/ IN T LR A R A2 B T
TR

TV I IE QIR M | JE RS R Rl T SRRl ) 1E SR MEBsi | e Wy b [ ) A MY GRS RETS
SEANFE S R 008 ) R, R 1A S GG BRI 1y AP SR T B UR i FE 40 R . i
B BEFE T EDCIHERHIE S R AR A TEOCR  WIFh AR 2 BRI R 7 (1 IE DI | 1R (ORI i
TE RIS AT R[] I IR 45 00 3R S, REVE 25 M AR0E N G 2 R AR o S 11 2 IRUBR R % 2
A, AR A% 3 BRI 3 L UCZ ) of [ £ DE S IR SC AR 055 , ] RE 5 | AL ) i 1] Ay LAY AN AL, XoF B ) ]
BRI, BET R T A 0 TP ) TEIBRES O A% (00l , ol 30 90 L1 20 IXUMRRHE v 45 A IR L, B A
PR 2 A AR R R

4 %t

X S T L1 28 XL g ] I A 1) O 2R S AT TR T, DA 1992 1 2015 4F  HEvR R AT 12 B35 1E SCHK , (B A ]
TESRHR K R AE B WIS , DUICHR I ZRAE I W o 5 AR 25 3 )2 U PN AT LS UK 2 [ o ] ) T S BB G 8 7 i
5553, i1 LA 36 50 TR b 22 i) 14 B3 S BB 5C 2R AR 8 5 A DA Bk DB 20 B R A A I A A RE
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