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Characteristics of plant community structure and
environmental factors in different forest stands of Lushan Mountain
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Abstract: [Objective] The purpose of this study is to clarify the differences forest stands in maintai-
ning community diversity and soil nutrients,and to provide theoretical guidance for protecting plant diver-
sity and improving forest ecosystem functions in subtropical forest. [Method] The community characteris-
tics and soil environmental characteristics of different forest stand communities were studied by Quercus
serrata + Sorbus folgneri deciduous broadleaf forest, Cornus kousa subsp. chinensis + Tilia chingiana de-
ciduous broadleaf forest, Pinus hwangshanensis forest and mixed Phyllostachys reticulata-broadleaf for-
est. [Result] @ The tree height,DBH and density of P. hwangshanensis forest were much larger than oth-
er forest stands. a diversity of community was the highest in deciduous broadleaf forest, followed by P.
hwangshanensis forest,and the lowest in mixed P. reticulata-broadleal forest, while § diversity was the
opposite. @ The soil nutrient content was the highest in mixed P. reticulata-broadleaf forest,followed by
deciduous broadleaf forest, and the lowest in P. hwangshanensis forest. The stoichiometric ratio of soil
(carbon,nitrogen and phosphorus) and litter biomass were the opposite. @ The tree height, DBH and den-

sity of forest stands were negatively correlated with soil nutrient content. The soil nutrient content was
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positively correlated with the diversity index E', while negatively correlated with the diversity R and M,.

[Conclusion)] The deciduous broadleaf forest had better diversity maintenance and soil nutrient input and

the community was more stable. In the future, more attention should be paid to the broadleaf forest com-

munity in subtropical mountain forest protection and management.

Key words: Lushan Mountain; different forest stands; community structure;environmental factors;re-

dundancy analysis
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Table 1

Basic information of four forest stands

V] 45 /m

Forest stand type Altitude

W/ () iR b

Slope gradient Crown density

27k

Main species

MR AR AEHK T L AEAR VTR ALK BEPE AR 2 T AR 2548 ARG L T & kb

Q. serrata ,S. folgneri,Sorbus lushanensis ,Sorbus hemsleyi ,Litsea elonga-

ta s Eurya muricata sRhododendron simsii s Rhododendron farrerae

DU BRAE KT 5 B AR VTR AR L A A L D L AL HS

C. kousa subsp. chinensis s Cornus controversa , T'. chingiana » Sorbus hems-

leyi , Photinia beauverdiana sViburnum dilatatum ,Rhododendron simsii

LR DY BRAE AT B R R RS N AR T R A

P. hwangshanensis s C. kousa subsp. chinensis, Cornus controversa s Rhodo-

dendron simsii s Photinia parvifolia sRhododendron farrerae

BT DO BRAE KT S LB AL HS 0 LA A

I 980 34 0.85
1l 1113 32 0. 80
] 1166 19 0. 90
\l 1067 27 0.70

P. reticulata sC. kousa subsp. chinensis, Cornus controversa s Lindera glau-

ca sRhododendron simsii , Philadelphus sericanthus var. kulingensis
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Table 2 Characteristics of soil properties of four forest stands

S8 Mo 1 Mgl Nl MV
Index Forest stand [ Forest stand [l Forest stand [l Forest stand [V
A~ =N 0,
Kt/ 26.63+3.01 ¢ 33.0042.83 a 27.354+1.71 ¢ 30.0042.28 b
Water content
pH 4.014+0.12 b 4.094+0.16 b 4,01+0.08 b 4.4140.28 a
i 3% R . -3
T/ (g » em D) 1.3340.12 b 1.2040.12 ¢ 1.4440.13 a 1.2840. 11 be
Soil density
—1
2/ (g ke D 47.77+13.54 be 57.3749.40 ab 45.06+9. 96 ¢ 67.29+10.59 a
Total carbon
I . 1
ER/ (g kg D) 3.074+0.70 ¢ 1.37+0.85 b 2.83%+0.60 ¢ 5.74+1.11 a
Total nitrogen
—1
e/ (g kg D 0.3740.09 b 0.5540.10 a 0.3140.06 b 0.68=0.26 a
Total phosphorus
PN . 1
2f/(g- ke D 9.21+1.65 c 10.974+2.43 b 7.5042.02 ¢ 13.734+1.26 a
Total potassium
;i e ko !
R/ (mg - kg ) 299.19+93.35 b 342.10+77.48 b 299.51+49.18 b 529. 35+ 155. 68 a
Available nitrogen
ke 7 . 1
AR/ (mg + kg ) 4.43+1.40 b 5.48+2.10 b 1.12-40.87 b 12.34-+6.38 a
Available phosphorus
L . kg !
HALH/ (mg - ke ) 73.74+23.16 ¢ 102.77+27.20 b 53.06+15.19 ¢ 189.15+31.07 a
Available potassium
AL C: N 15.4741.54 a 13.2340.92 b 15.904+0.71 a 11.8340.87 ¢
BBEL C: P 134.95+39. 20 ab 105.894+15.93 b 146.73+37.60 a 112.194+42.73 b
AW N: P 8.73+2.43 a 8.03+1.34 a 9.224+2.37 a 9.34+3.05 a
Y S =X . 2
PR LD/ (g e m ) 323.154+153.53 b 226.19490. 74 be 874.014+187.03 a 167.494110. 07 ¢
Litter biomass
4] [V TE=N . —2
WAL/ (g - m ) 143.14461.69 b 141.67430.54 b 163. 60439, 24 b 582, 694253, 95 a

Fine root biomass

VE AT HOE S bR A /NG R 7R 4 Flobk 4 898 8] 22 53 .35 (P <C0. 05)

Note: Different lowercase letters after data in same row indicate significant differences among forest stands (P<Z0. 05).
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Fig. 3 RDA ordination plot of forest community characteristics and environmental factors
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Table 3 RDA ordination of forest community characteristics and environmental factors

MRSy B AR 5 B BT R T MAF RIS Z R S BT T
) Forest stand basic characteristics and Forest stand community diversity and
i H environmental factors environmental factors
Item
551 fih 55 2 fih 55 3 4 55 4 Hh 55 1 4 o5 2 4 55 3 4l %5 4 Hh
Axis 1 Axis 2 Axis 3 Axis 4 Axis 1 Axis 2 Axis 3 Axis 4
FFE{H Eigenvalues 0.691 2 0.006 9 0.000 3 0. 000 0 0.628 9 0. 000 6 0.000 2 0. 000 0
g g A /0
%T]‘ﬁ?ﬁ@a;ﬁ/ﬁ . 69. 12 69. 81 69. 84 69. 84 62. 89 62.95 62.97 62.97
Explained variation (cumulative)
It 78 %
Rl UIES . . 0.838 6 0.670 7 0.422 9 0.632 5 0.793 8 0.614 2 0.695 9 0.680 5
Pseudo-canonical correlation
S g 2 L A AR S
%T]’ﬁﬁ*u.n B .. . 98. 96 99. 95 100. 00 100. 00 99. 87 99. 96 99.99 100. 00
Explained fitted variation (cumulative)
2 s A
B ETRE F=64.1,P=0.002 F=40.7.P=0.012
Monte Carlo test on first axis
%2 o B R I
AT SRS 1 2 F=4.4,P=0.002 F=2.7,P=0.012

Monte Carlo test on all axis

3 B G0 e B T BEMR G T L RE SR AR A [R) AR o0 RV 1Y
FEERFAE A AR B S EEE R A

3.1 ML ERLEMHIES ZHEERNZIE 5 L AN TR AR 23 288 B Y R 25 4 22 S R BN B 1L
AROFGEHE OB A W o 2 A A R 22 WA AR 1 S48 85 L A bR 2 % B2 240 R A AR
FEMEE AR K — B R RS R U B ST 4 R b e bk o 34
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