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Community structure and dynamics of secondary coniferous and broad-leaved

mixed forest in Changbai Mountains
LI Jian, LI Xiaoyu, CAO Jing, TAN Lingzhao, ZHAO Xiuhai "

Research Center of Forest Management Engineering of State Forestry and Grassland Administration, Beijing Forestry University, Beijing 100083, China

Abstract: The secondary coniferous and broad-leaved mixed forest in Changbai Mountains is one of the typical secondary
forest types in northeast China. It is in an important stage of succession to the climax vegetation, i.e. broad-leaved Korean
pine forest. Through a comprehensive analysis of community dynamics in the secondary coniferous and broad-leaved mixed
forest in Changbai Mountains, we can provide the scientific support for forest conservation, restoration and sustainable
management. Based on a 5.2hm” dynamic monitoring plot in Changbai Mountains in 2005 and 2017, all woody plants with
DBH =5c¢m were investigated as study objects. The non-spatial structure dynamics including species composition, species
diversity, DBH structure and density structure, and the spatial structure dynamics including the spatial distribution pattern,
tree species mixed and trees competition were analyzed. The results showed that the total number of individuals in the
community decreased from 6614 to 5884. Forty-two species of the plants belonging to 25 genera and 13 families were found

in 2017, which increased by 2 genera and 2 species compared with those in 2005. These indicated that the variation of
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species composition and diversity was small. The average DBH increased from 14.4 cm to 15.5 em. Although the community
maintains an inverted “J” type of DBH structure and a positive regeneration, the number of individuals at each diameter
level was significantly reduced. The coefficient of DBH variation and DBH Gini index increased from 0.77 and 0.37 to 0.79
and 0.38, respectively, indicating the complexity of the community increased. The stem density of community individuals
decreased from 1272 to 1132 per hectare, and the stand density increased from 33.12 m’/ hm’® to 34.74 m>/ hm’. The
spatial structure of the community did not change during the two censuses. The horizontal distribution pattern of the
community was randomly distributed ( W = 0.51). The degree of size differentiation was moderate ( U = 0.50). The
mingling degree was strong ( M = 0.76). Those indicated that the spatial structure was stable and ideal. Furthermore, the
change trend of community structure was compared at both plot and 20mX20m subplot scales. We found that most of the
indicators had the same trend on both scales. In conclusion, the non-spatial structure of the secondary coniferous and broad-
leaved mixed forest showed a positive succession trend, while the spatial structure of the community remained stable. The
community structure had not essential changes within 12 years. In the future forest management, the understory trees such as
Acer pseudosieboldianum and Acer mono could be appropriately removed to provide space for the growth and regeneration of

climax species such as Pinus koraiensis, Quercus mongolica and Tilia amurensis.

Key Words: secondary coniferous and broad-leaved mixed forests; non-spatial structures; spatial structures;

community dynamics
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T 707mm" > AR E ST U L R4 AR AR 1, )2 20—100em M X )N E T 1 A
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BRI 77.79 £ % 78.78, K& AU B ity 1y e W7 1o AR 4 &, FLrh SR R HEAERT 5 A7 R AN 43 512
EHA(0.45 m*/hm?) 4% (0.41 m*/hm?) JKHIHI(0.29m>/hm?) ZIAA(0.24 m®/hm?) FIFIHE(0.18 m>/hm?*) .
UM AT LI A 114 B s O TR AR 48 8, 43 531171 0.09 m?/hm® 1 0.53 m®/hm?,
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HEEHICI WA (P>0.05) (& 1), WrFh 2B B0 ey s Do 1 AFORT B 224 1 HE 7 8 25 7846 ( P<0.001 ) , Fil
fi1] 22 SRR R R E
2.1.2 YRR

PIVRE A b BEVE O Rl = 5 B 43591 4 40 1 42 Shannon-Wiener 85043514 2.59 F1 2.50, Simpson $5 %1
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J Shannon-Wiener ZFEVERT Simpson 13 ) 8 E 8/ (P<0.001) , 1M Pielou ¥15) B %A . #21k (P>0.05,
Kl2),

R1 2005 712017 FEREHFFREHBFRABHHNEZE MSHERNSE
Table 1 The important value, basal area at breast height and abundance of dominant species in secondary coniferous and broad-leaved mixed

forest communities in 2005 and 2017

i Species HYH Important value el 725 Wt TG X Basal area/ ( m?/hm?) %)% Abundance
2005 2017 AEER/% 2005 2017 kR /% 2005 2017 AEfRE/ %

YA Tilia amurensis 13.32 13.26 -0.04 6.35 6.76 0.54 806 664 -1.62
LN Abies nephrolepis 12.36 13.50 0.77 2.58 3.03 1.45 1370 1338 -0.20
1 #E Betula plaryphylla 11.19 10.58 -0.45 5.53 5.70 0.26 683 503 -2.55
BB Acer pseudosieboldianum 8.88 10.22 1.26 1.14 1.29 1.10 1004 1075 0.57
W AME Acer mono 7.54 8.10 0.62 1.95 2.06 0.47 563 577 0.20
ZIH8 Pinus koraiensis 6.68 6.92 0.30 2.19 2.43 0.91 394 353 -0.92
R Quercus mongolica 5.61 5.59 -0.03 2.51 2.60 0.30 201 168 -1.49
KM Fraxinus mandschurica 4.38 4.44 0.11 2.00 2.28 1.17 205 168 -1.66
AR Maackia amurensis 4.05 3.08 -2.00 0.82 0.73 -0.91 247 141 -4.67
1#5 Populus davidiana 3.78 2.50 -2.82 1.80 1.27 -2.45 157 77 -5.94
FM Populus koreana 3.24 3.09 -0.39 1.97 2.09 0.51 72 55 -2.24

F2 2005—2017 FERESHABLMBEZET AEMTN
Table 2 Changes of non-spatial structural in the secondary coniferous and broad-leaved mixed forest in the Changbai Mountains in 2005—2017

ez 12 H & By Ry b e

Non-spatial structure Non-spatial structure index 2005 4 2017 4
YIBh ZHEE Species diversity Y w R 40 42
Shannon-Wiener A4 2.59 2.50
Simpson L3 0.89 0.88
Pielou ¥75] & 0.70 0.69
4544 DBH structure W As 5 AL 0.77 0.79
Mt 3 Je A 0.37 0.38
B ELEH Density structure 525 B (m*/hm?) 33.12 34.74
PREC BE (Bk/hm?) 1272 1132

2.1.3 gty

FH L 3 AR BEVR AR A A 4 S WL (g3 1 B 404 . 2005—2017 4F B4 B V% 25 A2 9 i) AR 85 i
EE /0 (P<0.001)  (HARGR ] AT X AN AR 2E S A & 2Rk (p=0.98, P<0.001 ) , BE V5 A2 5 MR FEFa 5 E

2005 AFAEHL N ARASAE Y B -3 E0 14 .dem  BEE IR AR S5 R 5002 0.77, iR 58 2402 0.37, 2017
SRR BIIAE A 15.5em , BV MR A28 5 R BUE 0.79, AR 5L 2 REUE 0.38(K 2) . 12 4R T
RUBE F Y 27 S 2 BORT 3 JE 2R B0 S 3 16 0 ( P<0.001) (8] 2) , SRE AR (R AR it 3 — 3,
2.1.4 EELH

WA SRR AR BEE FEHBTE 2005 4F AR50 33.12m°/hm®  BRECEE 0 1272 #£/ hm® ;2017 4E 94K
ST EER 34.74m’ /hm?  BRECE FE S 1132 MR/hm?®, 12 4E ] MRGM6 BESE T 1.62m°/hm® , BRECR BE R AR 140 £/
hm? (3 2) , FERETT RUBEFIRE i RUBE 1) %% 3 25 A A8 fh R 34— 30, MR 5 I 3 19 i ( P<0.001 ) , BEBIC J3E i 3%
/N P<0.001) (& 2)
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Fig.1 Changes in species abundance, frequency, area of basal area and the important value between 2005 and 2017
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2.2 ZS[H)EEARRE I Bh 2
2005 4EF1 2017 4FBIMRSY 23 (Rl 25 O BE BRI TE 55.47 AAE (3K 3) | V& 23 [RI 45 A IR 25 A 1 I 3 Sl PRARL ) B
P& oS [ ZE R FEA R E (1 2)

R 32005 712017 SFR 4 5 R 3R BE R = 1B A 4R E
Table 3 Spatial structure characteristics of secondary coniferous and broad-leaved mixed forest communities in 2005 and 2017

23 ) 4544 23 ) S5 R4 B

Spatial structure Spatial structure index 2005 4 2017 4
23 [6) 43 A ¥4 J&) Spatial distribution pattern iR 0.51 0.51
W FRAZ Species spatial heterogeneity R 0.76 0.76
AMA 54+ Individual competition K/NERAL 0.50 0.50
25 [A) G5 BHARZS Tdeal spatial structure 243 [B) £ K6 BE B 55.47 55.47

2.2.1 KESHERE

SR A ROBE R IR TV 10K 20 A A% JRy, 2005 1 2017 4ETEV% 1722 #8 ROBEX R 0.50 , T V% B AR AL T RE AL
A (R 3) . oAl 1 BE N A ARAL FRENL 3 A (W=0.5) , A0 TRE 534 (W=0 50.25) F1
S153 AR (W=0.75 B 1) BMR L0 L B (1 4) o R ROEE B TS A RUEETE 12 4F )0 3% 22 5% (P>
0.05) (Kl 2),
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Fig.2 Dynamics of spatial structure of secondary coniferous and broad-leaved mixed forest community from 2005 to 2017
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