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Effects of Stand Factors on Understory Plant Species Diversity in

Different Forest Communities in Shenmulei Forest Area
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(1 College of Forestry, Sichuan Agricultural University, Chengdu 611130, China; 2 The Key Laboratory of Soil and Water

Conservation and Desertification Control, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: In order to explore the differences of understory plant diversity in different forest communities in
Shenmulei, we used the typical sample plot method to study the five major forest communities in Shen-
mulei Forest Area of Jiajin Mountain: Picea asperata forest, Picea likiangensis forest, Larix potaninii
forest, coniferous and broad-leaved mixed forest and broad-leaved forest. The species composition and spe-
cies diversity of understory plants in different forest communities were compared, and the redundancy
analysis of stand factors and understory plant diversity was carried out to determine the main stand factors

affecting understory plant diversity, which could provide theoretical basis for local forest management.
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The results showed that, (1) 147 species of understory plants belonging to 61 families and 108 genera,
were recorded in the study; the families, genera and species composition of understory plants in P. aspe-
rata forest community was the richest. (2) The H, H', D and J ¢y values of all types of communities
were: herb layer > shrub layer. P. asperata forest community had the highest species diversity in shrub
layer, P. likiangensis forest community had the highest species diversity in herb layer, and the diversity
of understory plant species in coniferous and broad-leaved mixed forest community and broad-leaved forest
community was poor. (3) The average under branch height and stand density were the main stand factors
affecting the species diversity of shrub layer (P<C0.01). The average under branch height was negatively
correlated with the D value, H value and H' value of shrub layer, and the stand density was positively
correlated with the four diversity indexes of shrub layer. The average under branch height was the main
stand factor affecting the species diversity of herb layer (P<C0.01). The average under branch height was
positively correlated with the H value, H' value and J ¢y value of herb layer. This study suggests that the
species diversity of understory plants in P. asperata {forest community and P. likiangensis forest commu-

nity is high. The average under branch height and stand density are the main stand factors affecting the di-

versity of understory plants in different forest communities in Shenmulei.

Key words: species diversity; forest communities; stand factors; redundancy analysis
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Table 1  General situation of the sample plot
b B X7 ek T3¢ pH T = TFIIRCT
Plot Type Altitude/m Slop/(*) Soil pH Average height/m Average under-branch height/m
1—4 I 2 481~2 514 4~6 5.6 14.26+0. 78c 3.30+0.81b
5—8 il 2 675~2 703 8§~11 5.4 17.54+1.68b 3.04+0.32b
9—12 ik 2 640~2 659 4~7 5.4 21.4040. 73a 8.19+0. 83a
13—16 I 2 650~2 700 10~13 5.2 14.26+0.61c 2.04+0. 18c
17—20 Vv 2 698~2 738 17~20 4.2 11.68+0.61d 2.56+0. 15bc
i B3| -4 528 i -4 g 422 MR I b1
Plot Type Average crown width/m Average breast diameter/cm Stand dcnsity/(trccs/hmz) Canopy density
1—4 I 3.124+0.27b 24,0642, 48c 837.50+154. 78a 0.7040. 13ab
5—38 il 3.58+0. 32ab 32.37+2.65b 725.00+51. 82a 0.77+0.07a
9—12 Il 3.75+0. 46a 35.62+2. 36a 691.67+125.09ab 0.77+0.04a
13—16 v 3.64+0.50ab 29.9741.00b 541.67+82.21b 0.6240.11b
17—20 V 3.94+0. 32a 22.1440. 80c 420. 83+59. 90b 0.5240.01b

WD it . WL a2 . M N, fRRacH: V. bk, ARRE/NS FREFR R 22 5 4k 2 (P<<0.05), T,

Note: . P. asperata forest; Il. P. likiangensis forest; IIl.

L.

potaninii forest; V. Coniferous and broad-leaved mixed forest; V.

Broad-leaved forest. The different lowercase letters indicate significant difference (P<C0.05). The same below.
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B A 504 % ] Excel 2019 #E47 % 3, Ji] SPSS
27.0 GEiH B X B 2 ) Bl 22 R g BOR AR 43 A
THEAT R & 7 2 0 B Cone-way ANOVA), i &
/NI 25 S s (LSD) K B 22 5 i 35 1 (P =0. 05) 5
HI Canoco 5. 0 X4 Ff 22 F¢ 1 FAK 4 I 7 2547 70 4%
3T (RDA) , oA 848 ¥ H] Origin 2021 1R,
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Fig. 1 Species of shrub and herb layers in different

forest communities
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Xf B2 5 EOR R A ) B S AT S i
ZER (R 2D BoR AR BRMBEE AR SHARZD
DH P LB ZAE AT 5 WA A R RER IR
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Table 2 The important values of dominant species in shrub and herb layers of different forest communities

gy JHERR 3 i
Lave “ommunity Dominant species I tant value
Layer type ominant species mportant value
I WERE - F 2 W DU P55+ BRBE Duchesnea indica + Elsholtzia ciliata +Gi-  0.1620-+0. 1556 +0. 1045+
rardinia diversifolia subsp suborbiculata+Cyperus szechuanensis +Rumex acetosa 0.0894-+0. 0663
1 MR B N PR B R+ B R % Duchesnea indica + Sambucus  0.1964-+0. 1456 +0. 0745+
chinensis +Cyperus szechuanensis +QOzxalis corniculata +Fragaria vesca 0.0517-+0.0432
AR )R - e g e L
'I_I/l\r’b; i e A+ FLOR + W+ PR 4 BF 8% Duchesnea indica + Poa annua + Plantago  0.1942-+0. 1109+0. 0967 +
layer asiatica + Rumex acetosa + Fragaria vesca 0.0846+0.0788
v W3 -+ FLEOR + B A 4 B %A + 400 Duchesnea indica + Poa annua + Rumex  0.1871+0.1791-+0. 1043+
acetosa + Fragaria vesca+ Plantago asiatica 0.1024-+0. 0659
G JI VP 1 6 9k - M g+ B9 B %5 AT W B+ BR ML Dryopteris rosthornii + Duchesnea  0.1658-+0. 1210+0. 0869 +
indica+ Fragaria vesca+Chrysopogon aciculatus + Rumex acetosa 0. 0855+0. 0607
I Uk JE 5 75 A /N BE - A B A+ AW /N EEB Rosa omeiensis + Berberis 0. 2787-+0. 27660, 1178+
pruinosa + Daphne acutiloba + Elaeagnus umbellata + Rhamnus rosthornii 0.0780-+0. 0466
I Ul J B 5 4+ A /N BE SR B A+ B AE AL BY + ) LR Rosa omeiensis + Berberis 0. 314540, 233740, 1350+
pruinosa + Daphne acutiloba + Rhododendron anthosphaerum + Berchemia sinica 0.0890+0. 0818
Uk JE 35 7 - A /N BE - A AE A RS K T D A0 H) T Rosa omeiensis + Ber- y -
HWEARZ I beris pruinosa +Rhododendron anthosphaerum + Cotoneaster dielsianus + Cotone- 0. 4§11+O’ 2534+0. 0967+
< A 0.0571+0.0570
Shrub aster salicifolius
layer )
) R IR S - R R B - B AR B - R B AR S Bk Rhododendron argyro- 0.2923-40. 0835 0. 0801 +
N phyllum + Rhododendron lepidotum —+ Acer laxiflorum —+ Rhododendron 0' O7€;2+Oi 0713 :
crinigerum + Juglans sigillata ' ' :
AR AL RS - B AT AR N BE - KL B A RS Rhododendron argyrophyl- - -
V lum + Fargesia spathacea + Salix ernesti + Berberis pruinosa + Rhododendron 8 giggig SféﬁerO 0654+

crinigerum
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Fig. 2 Species diversity indexes of shrub layer and herb layer in different forest communities
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Table 3 Summary of redundancy analysis and Monte Carlo permutation test of species diversity and forest factors
WEAJZ Shrub layer FARZ Herb layer
UL Tk kR
orest factors RDA1 RDA2  Contribution  F P RDA1 RDA2  Contribution ~ F P
/% /%
Hb 0.818 8 —0.2359 71.5 24.7 0.002 —0.0014 —0.2229 75.0 14.5 0.002"
Ds —0.136 9 —0.428 8 15.4 7.1 0.006 " 0.705 1 0.027 6 5.8 1.1 0.314
Dc 0.177 0 —0.3319 1.2 0.5 0. 606 0.5070 —0.1635 10.9 2.3 0.100
CW 0.376 1 0.254 7 3.2 1.5 0.278 —0.4238 —0.2110 2.3 0.5 0. 550
DBH 0.512 0 —0.0817 5.8 3.0 0. 050 0.042 4 —0.087 0 3.4 0.7 0. 460
H 0.617 3 —0.349 1 2.9 1.6 0.236 0.1823 —0.122 3 2.5 0.5 0. 542
FRE 28 Statistic
Ly £Q, I
PR Eigenvalues 0.747 0 0.061 2 0.584 0 0.011 5
N C
SRR AR 74.70 80. 82 58.40 59.54
Explained variation/ %
92. 38 99.95 98. 06 99. 98

S R S

Explained fitted variation/ %

i H. P8  Hb, P ¥R @ s DBH. P ¥ M0 48 ; CW. P 3 56 i 5 Ds. #8535 B2 s De. #5H B

* P<C0.05; *x P<C0.01, N[,

Note: H. Average tree height; Hb. Average under-branch height; DBH. Average breast diameter; CW. Average crown width; Ds. Stand density;

Dc. Canopy density. The same as below.
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Fig. 3 RDA ordination diagram of species diversity and forest factors
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