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Stability of Platycladus orientalis mixed forest communities at different successional stages.
MA Hong-jing, LI Rui-xia, YUAN Fa-yin, SHI Long-yan, GUAN Qing-wei " * ( Nanjing Forest-
ry University, Nanjing 210037, China). Chinese Journal of Ecology, 2013, 32(3) : 558-562.
Abstract: Stability is a comprehensive indicator of community structure and function, and has
been the focus of ecological research. To further understand the variation trend of the stability of
volcanic rock mountain forest communities at different succession stages, three typical forest com-
munities at different succession stages ( Platycladus orientalis and Quercus variabilis mixed forest ,
P. orientalis mixed forest, and Q. wvariabilis and Pistalia chinensis mixed forest) in a typical vol-
canic rock mountainous region of Jiangsu Province, East China were taken as the study objects,
four indicators ( population regeneration, species diversity, Gordon stability value, and communi-
ty structure ) and eleven factors were chosen as the parameters to build an evaluation model,
aimed to evaluate the stability of the communities by using the membership function values. With
the development of succession, the stability of the forest communities was increasing, which was
in line with the traditional succession theory, namely, the succession was from unstable to stable.
Though the overall richness index and Whittaker’ s diversity index of the three communities had
definite differences, the two indices presented the same variation trend, i. e., P. orientalis
mixed forest > (). wvariabilis and P. chinensis mixed forest > P. orientalis and Q. variabilis mixed
forest. P. orientalis mixed forest had the highest diversity, while (. wvariabilis and P. chinensis
mixed forest had the highest stability, i. e. , the diversity could not fully represent the stability.
The density of P. orientalis and (). wvariabilis mixed forest was too large, and thus, appropriate
tending should be made to promote the positive succession of the forest.

Key words: mixed forest; succession; community diversity; community stability ; fuzzy synthetic
evaluation.
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BBt R G GEFF A BIRE ST (MacAuthur,1955) . 2
FEPE S HIFTE X I A 3ROy MY REVE S5 A 4
FYJH O (EFEZ2,2002) . H AT, B R AT E v
PUHIIESE B2 A ) Z AR P e i ) 5 5 DR A
S | T RS E BV S FIRE B U5 45 R B R
( McCann 2000 ; 56 7RMRAE 2002 ; B4 K F 55 ,2011)
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AR LAy R 3 2, IE A & A R 6 A B A 6
(Ives & Carpenter, 2007) . 7E 1970 4 LIHT, ZF:ME
TR E MU R A A I A BB O HE )
( McNaughton , 1985 ; McCann ,2000) , 4 Elton(1958)
fe i, ZHEERRR IS S ECE N E R R REER
% ; McNaughton ( 1988 ) 38 1< A7 # A& = 7 455 #d 38
WY AR W 22 RE R AT DL G R R BR 8 0 AR Ak
May (1973 ) £ X Fa & P 1 Z REME Y 56 R AR T R
B, M8 T 2 W P R 58 A2 25 R G0 i Fa e T
SEANTRYIN , Z PR 0 R e L SR — R i R R
Fa7E . Tilman Fl Downing (1994 ) i it BF 5% 13 4EHY
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P 2 8] I A A AY 2 ] 281 15 AH & & &R, Moore
(2005) 48 i, 52 + 5 W8 0 FRAREEVE 2 R PR
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32°43'N—33°13'N, Hifb b W 4t 5 2 kv 0§ X
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1005. 4 mm, 4E¥SHE 14.7 °C, BHERAIL) kil

R AR B4 Ak e o 3 BUA AR
VIMAA ( Platycladus orientalis) | JKAR ( Quercus acutis-
sima) K& A ( Quercus variabilis ) 15 % A ( Pistacia
chinensis ) VA S AMR ( Celtis sinensis) 250 F W& TR
SR T PRSP (TEHE LA 426 ,2011)

AR L BT A A B RE 5° ~ 70, ST b AR R R
2, LRI 20 em, EAFE40% L 1, e
DAOUAE e B MR | 3803 A 45 A L 35, 7 A J2 H At A
P =B AME KSR (Acer ginnala) JI#E ( Robin-
ia pseudoacacia) MR ( Quercus aliena) | ¥% ¥%E AR %
TARIZHYA W ( Ulmus parvifolia) . 2 # ( Sapium
sebiferum) B 1A% ( Crataegi cuneatae) 3% ( Cudra-
nia tricuspidata) \ D ( Euonymus alatus) ¢ % ( Du-
chesneaindica ) . %f #% % ( Rosa multiflora ) . % f1
( Caulis trachelospermi) JEILI JEIHE ( Cyperus microir-
ia) 7% % ( Ophiopogon japonicus) FHEG W % ( Stellaria
media) %,
L2 W55k
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TRE %) P ] Pt T 52 PR A 12 il DX %) TOUR A 9% (35 5
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— B BOR A AP 51 3 A HE L (1) A BRAR
TRASH, FRAZH 8 ~ 12 m, 25 4E7k; (2) BRHE A
MR TRARJZ R 14 ~ 16 m 45 4E4E 5 (3) B 24 AR
TR, TRARZ G 19 ~22 m,60 4E4 | J& TRaE 1Y 3
e TR 7 - R A
1.2.2 FEHOIRCE MR AT TEET M A Y Al
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.2 mx2 m FEAFE 5 4,
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I Py AL AE R B AL 2) BEVR A RRAE P b
A R A RE RS 53 ) TR A AR i A
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KR IE BRI R 44 s MDA R ; 4))
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Table 1 Basic information of sample plots
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2 (Y=100-X) HYSZ s BN TSR 32 s Ak (KRG
2000) .
1.3.4 HEEZEH YRR SR PRh 45 1)
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FITFIRES B, ARG 1 M3 4, MR o % KIRAE
AREISELIR 5 A 20. 26 m, Yy Fh AR A 29 Fl, AR
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Table 2 Species diversity indexes of typical forest commu-
nities

=2/ EiE MR BERT AR
RHEZEA Rk ARIEZSH
EIN Margalef =F & Ji£ 45 %L 0. 89 2.56 1.92
Simpson F8 %% 0.72 0.83 0. 81
Pielou ¥J5) 4541 0.83 0. 89 0.87
Whittaker 35 %% 0. 80 1.42 1. 11
AR Margalef FE IR 2.18 2.56 3.40
Simpson $§% 0.74 0.83 0.90
Pielou ¥5) B 5%k 0.73 0. 89 0. 85
Whittaker $8 %k 0.63 1.31 1.25
A Margalef -5 FEHE 4L 2.04 2.59 2.04
Simpson T84 0.72 0. 84 0.76
Pielou 5] BE 4841 0.72 0.91 0.73
Whittaker 15 %% 0. 90 1.40 1. 00
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Table 3 Analysis of plant communities stability

HEvE 2R I 4 1ty £ 2 P ZERAER(X,Y) X/Y BRI
MFARFAR TR AR y=-0. 014 +2. 512x—12. 088 <0.01 (35.5,64.5) 0.55 NSV
BRRHR 2 HR y==0. 0122 +1. 926x+7. 1429 <0.01 (36.22,63.78) 0.57 NV
BRA B A TR B AR y=—-0.01x%+1. 8947x+9. 6805 <0.01 (35.58,64.42) 0.54 YNV
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S AR TR S AR Whittaker $5 2515 HAth 2
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Table 4 Internal structure of plant communities

REVE 2 YRR CFHMRE PEME MO
(i) (cm) (m)  (Bk-m?)

MFARFA TR AR 19 13.07 11.52 0.23

HRAHR SR 32 20. 99 15.05 0.06

MR 8 % AR TR ACHR 29 18. 81 20.26 0.10

x5 IMARNEEREMITNRERYE

Table 5  Subordination function value of comprehensive
judgment on community stability

WA R bR MFABE BRAY BRA 3 % A

RERZEHR TR3THK TR3THK

THRFBAR 1.00 0. 68 0.62

YR ZHEE 0.32 0.63 0. 59
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