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Community structure and species diversity of Betula luminifera plantation
under different stand densities in Baiyunshan, north Sichuan

YAO Xiaolan', HAO Jianfeng' >, WU Xuanbei', YAO Junyu', SUN Qianhui', WU Xia'
(1 College of Forestry, Sichuan Agricultural University, Chengdu 611130, China;
2 Key Laboratory of Soil and Water Conservation and Desertification Control, Chengdu 611130, China)

Abstract ; [ Objective] In order to provide a scientific basis for sustainable management of Betula luminif-
era plantation, we studied the effects of different stand densities on community structure and species
diversity of 20-year-old B. Iluminifera plantation in Baiyunshan, north Sichuan. [ Method] Using the typ-
ical sampling method, the community structure and species diversity of B. luminifera plantation under low
density (1 050 —1 150 trees - hm ~*) , medium density (1 450 —1 550 trees « hm ~*) and high density
(2 150 =2 250 trees » hm ~*) in Baiyunshan were studied. [Result] In total, 110 species belonging to
52 families and 91 genera were recorded. There were 59, 42 and 57 species under high, medium and

low densities respectively. In terms of community structure, most species in communities of medium and
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high densities were of medium diameters [5,11) cm, while most species in communities of low density

were of large diameters [ 11,17) ¢cm. Communities of three different densities were composed of species

with similar heights, mostly ranged from medium to high height [9,13) m. The species richness indexes

(D), Shannon-wienner indexes ( H) and Simpson indexes ( H') were all in the order of tree layer <

shrub layer < herb layer. In the tree layer, different species diversity indexes were in the order of medium

density > low density > high density, while in the shrub and herb layers, the indexes of D and H were in

the order of low density > medium density > high density. [ Conclusion]Medium density is most conducive

to the maintenance of species diversity and the natural regeneration of B. luminifera plantation in Baiyun-

shan, north Sichuan.

Key words :stand density; Betule luminifera plantation; community structure; species diversity; impor-

tant value
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1.1 #HRXER

FFE XA TN ACAR AT = 1L i X (31°23707" ~
31°26'19"N,104°03'35" ~104°09'11"E) , iZ#h X J& I
T RS, Ay o PG W 1 A X, e TR R B
AR, PUZ= 0 B, KRG 2 XUvE e e s 2, A
Wit , 2 T0 8, ORI . AR 1R 15,7 °C L i
¥ H S 4.0 ~10.0 C; 4 FH K B 053.2
mm ; FHIE 2 232 ~5 567 °C, GFEH 250 ~350 d, +
HELAIL 3 B e 0 T, ARARBL i AR F 49. 5% o %X
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SFHAR BRE A BRI . BrA Sl T4
T 2014 4 7—8 A{nittT.

Fz1 HEHEDR

Tab.1 General information of sample plot

FEgns  Wh/m BUE/(0)  Mem/(°) PRI/ em FIRE/m o SR/ (B - hm ) FRMIE SR
1 940.6 22 SE39 11.6 12.0 1150 0.7 1%
2 940. 4 23 SE39 11.3 12.1 110 0 0.7 1%
3 902.3 26 SE44 11.7 11.5 110 0 0.6 1%
4 935.6 25 SE41 11.4 11.6 1150 0.7 1%
5 938.5 27 SES7 9.4 10.8 150 0 0.8 H
6 901.1 22 SE33 9.2 10.7 145 0 0.8 H
7 977.1 20 SES 9.3 9.9 145 0 0.7 H
8 950.2 18 SE30 9.4 10.6 150 0 0.7 H
9 907.8 21 SE32 7.8 9.6 220 0 0.9 =]

10 910.5 23 SE54 8.1 10.2 2250 0.9 =1
11 910.8 26 SES1 8.0 11.4 2150 0.8 [
12 910.2 24 SE34 7.9 10.1 2200 0.8 =

1.2.2 B Xl KRG TR
AR ) 3 T3 1%, D o i M N AR 7 b
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FEH A MAEL
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son fEAVEHE KL (H') Fl Pielou ¥ 2] BEFE R ()., ) R4

BN SN TR IR 2R AT

IV, =

(HAXSEEE + AXEE + AL ) /3, (1)
IV e =

(HIXSEEE + AXTAIEE + MK RERE) /3, (2)

A AT BE = S5 Bl BR B BT A R B R

FAXTAE = BEAFTERE DT v th B U B A i i

BB B, AT E S8 = Al 1 il i 0 v 7R/

T 0 e v DT T L2 R, ALK 5 B = BB 2R

B/ T A ) 55 B 22 f
D =S, (3)
H=- iPilnPi , (4)
H =1- iPlz , (5)
- zpilnPi
R (6)

http://xuebao.scau.edu.cn



538 &

98

3 S Y

=]
~ Ay

H

J3E 2% 18] 1) B3R AT A 35 P25 5o

il

XS WA B P, 0 SRR () T

P S EL (n) B BB, i

FEVE NTEAJZ 52 B 3T 1E 25 70 A B AR R 4 4, 27

750

1,2,3,

FRRIV, RINAE[7,9) em HBUELE, 5350 67 £k 98

RAREES W BRI AS R 28T eg, Bmies,11)

SCHP BT A ol >R I SPSS17..0 2 # fF | Ori-
gin8. 0 K FA Excel #4758 1143 H7 o

em; IR BE ARV AR G A i I U 45 4, 742 2 VI, B
MAE[13,15) em HiBUEAE, O 42 B, e AR S A KR

ZEPTH

225347 (One-way ANOVA) Flf5/]M it % 22 573 3% (LSD)

JE AR LA L 4% J2 R Z R4 B

NN
=]
=]

[9,17) cm, |E
FEG 2

&

1

g, B g

=]
=)

HMEEA(P=0.05),

i
JE

=x
=]

[=]
=

LW, KRR % B TR A
by DL 25 44, L TR A 57 A M 25 4 o o

ZRE5HH
2.1 AEZEX

2

=]
=]

AR 2

H

[9,15) m,{

i

—‘[%“
P

M #E N T B S SR R0

—_
—
Ju

1AL, AR T AR R AE A R AR G ) A

§§§§§§§§§vw
e

w V77 =
oS Y
i Yk
0 Yy "
.
~V7777 &
Y,
w -~ =
.M.m on § =

JE G [a] Bkt 22 S AN 3 (P >0.05,18D i) 5424 1 :DBH <3 em; I :[3,

[

HF EJr LBA — D HIRVNG P R A R H AR

5) em;M:[5,7) em;IV:[7,9) em; V:[9,11) em; VI:[11,13) em; WI:[13,15) em;VII:[15,17) ecm; X :DBH=17 cm,
M:05,7) m;M:[7,9) m;IV:[9,11) m; V.:[11,13) m;V[:[13,15) m;VI:[15,17) m;W[:[17,19) m;IX:H=19 m,

:1:03,5) m;

Y

B R

A THR TR EBIR AN

TRAZES

Fig.1 The diameter class and height class for the tree layer of Betule luminifera plantaion under different densities

&1

AN EMAARN  PIARZEY 17 M FEARZ Y 38 B, AR Z Y

—
—
Y

= E X

A

2.2

64 Flro I 2 WL, ISR B PR Z

=210

TEMTE AR 4 800 m® [ 12 kLML 264 N R[R] FPHIEL R Fh AL

1z

Fi T

JEREVE HUEARZ LA Z YAt R RO T

LLZG#) ( Compositae ) , AR AR Bl ( Gramineae ) | 35 7% £} o R o

JERBETT R S R B 110 Fh )E 52 B 91 &,

AR A5 2 ORI B AN R,

(Rosaceae) b E

http://xuebao.scau.edu.cn



W/, A AL 2 DA [ 5 BT S A N PRI 25 K ) o 22 Ao

99

vz iRz M AR = #RE

351 AdESRE 35) B
30+ 30+
25 25
i 20/ 1 20¢
® st st =
10} - MME
5t SNE
0 : , : p el
(EES JEES LES (EES
VES Tl

VES T

Fink

%

A%

7 R

B2 AEZEESMHENTHEEZYTEMN

Fig.2 Species composition of Betule luminifera plantation community under different densities

2.3 AEZEENEHEATIHREZEZENZ N

TS S WA T A [ oA ) i ) 4
i, XoF B EAE A 43 B AT BT b i LA R
TRREE YRR . SRR 3% BE R s RN T
MBS A5 )2 R D Fh A AN P F A [R]

2 BRI TERAR)Z, se HHETEAR R A
1 B BE N AR AR 4303 o 0.766 5.,0.728 1 Fil
0.726 2, TEFRARJZH ¥ G 4ax) £ AL, TR 4
XL, LEARSE BE T B BE 3% B A= A A LA R
Alangium chinense . 76 ik g 8 & Choerospondias axil-
laris J#k Kalopanax septemlobus %57 Fif; 35 N Fx
KIZHE M Juglans regia . RAG Ailanthus altissima A
2 BT RVELERD M R IR B AR A
e ERE A2 SE S A, R BISE AR R AR TR
T ,3 PP 2 T VR TR AR Z WA A g (@ A

R2 ARBEESHEAIREEFTAEYHEEZE
Tab.2 The species important value (IV) for the tree layer
of Betule luminifera plantation community under

different densities

P REE PEE A%
SLHE Betula luminifera 0.766 5 0.7281 0.7262
S\ Alangium chinense 0.070 4 0 0
BRI ERA Choerospondias axillaris — 0.043 9 0 0
JIMk Kalopanax septemlobus 0.0436 0.0208 0
ZER Koelreuteria paniculata 0.0200 0 0
B Ailanthus altissima 0.0192 0.0437 0
FHEW Ehretia macrophylla 0.018 4 0 0
Wik Cryptomeria fortunei 0.0180 0.0394 0.0458
BBk Juglans regia 0  0.1022 0.0937
EH Camptotheca acuminata 0 0.0316 0.0932
B Melia azedarach 0 0.017 5 0
2K Cunninghamia lanceolata 0 0.016 7 0.027 4
JI1BL Pyrus pashia 0 0 0.0137
ait 1.000 0 1.0000 1.0000

3 3R] AR LT B HEARZ L HARIA A o
TEMCE LT, e HEAZ LD M A B AR

Aralia chinensis . ¥2 K Cunninghamia lanceolata %5 20
Fr, Horh B R E AN 0.234 8, f2 KREH B (H N
0.070 9; T H#ERZA ER . 2 F LG \ff
PSS 14 Fhpy b, S0 B 2 1k 0. 202 55 R % R T
RZRAFA EREEHE BT 5 B Rubus lam-
bertianus 2 18 ffr, S EE(H 0. 024 4, FHEENKT
TEARJZIIBA R B HE i, D] 52 i M L-F- T
FARSEBIRE ) (EAEAR S BERE TS b B T K B
WIAZ KRS & AT 2 B, 3 SR Rl B AT T AR
HIRE ST (E B % B A4 0, = 5 T R S
{ELFE A 0. 024 4, MIH2 W2ARSE S AN 25, Ui &
BRSNS AARGE S LR A SR

R3 AEBESHEAIREESEAEYMHEEZE
Tab.3 The species important value(IV) for the shrub lay-
er of Betule luminifera plantation community under

different densities

P REE HEE REE
M Camptotheca acuminata 0.2348 0.2025 0.0244
UK Aralia chinensis 0.236 6 0.054 9 0
2K Cunninghamia lanceolata 0.070 9 0 0
LIS Desmodium yunnanense 0.0653 0.2320 0
FBERS Ehretia macrophylla 0.064 1 0 0
HABF Elaeagnus umbellata 0.043 5 0 0
Wi#Z Cryptomeria fortunei 0.035 4 0 0
5 R Rubus lambertianus 0.0352 0 0
+ K357 Mahonia fortune 0.029 9 0 0
HE BT Rubus ichangensis 0 0.1443 0.3748
I\ Alangium chinense 0 0.126 4 0.043 1
JIKk Kalopanax septemlobus 0 0.065 0 0
W% Rubus taiwanianus 0 0.0420 0
E R Rubus lambertianus 0 0 0.2457
B Ailanthus altissima 0 0 0.055 8
i 9 Rubus coreanus 0 0 0.048 7
LK F Idesia polycarpa 0 0 0.030 8
H % Acanthopanax trifoliatus 0 0 0.020 8
HARF 0.1843 0.1330 0.1559
it 1.0000 1.0000 1.0000
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Mk ycil ik Bk Dryopteris namegatae 25 31 fiji; 2%
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crenatifolius JKATHH4E 22 F TE R B E T, HEVE A
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clidemioides 55 34 B, TP A B T HAJZHETK
KA S5 T A, Uk A P e T IX

2 P EE R BIRRE
2.4 FRZEENEHEAIREEZDHSHEERN
=)

XA ) 5 BE RE VR TR A2 HEAR 2 FI B AS 2 ) Fh
SRR AT R (3 5) , AN [R) 4 BE 45 MV I T
BRI W B ZREVEA AR B2 R (p >
0.05) . 1EA 6] % B2 BEVE N, W) Fh F & B2 48 4L
(D) .Shannon-wiener 35 %% ( H) Simpson L34 E §5
B (H) G RIGBOIEARY N TERE <HEARZE <HA
Bo TEFRARZ N, D H T YRk vh 8 R
XU PSR AT, A ARZ I SRR B,
Yo oA SO 5] EEARJZ M A JZ o, D F1H
SERRBUNARE L > PR > B, X2 o m
T IARERARREEL L, MR T IRA R, 7 A= Tl
)55 4, X T JZHEAR LA JZ W A — s B4 il VF
L G [R]85 AR 4, — Se ) P T O, A Ik
e E N Vi T 2 W R R e 2 AR AR B
I, AR BE T, I AR JZ 4% 48 e 1%, X AR T 4 il £
FHBUIN MR T L, ARTF OB I g 58 2, A T
AR B Rl A B &, TR AR B T T R AR
K

R4 AEABEEHEAIREZERAENMEEE
Tab.4 The species important value(IV) for the herb layer
of Betule luminifera plantation community under

different densities

Wb REE PHE BEE
KA Murdannia triquetra 0.3270 0.1958 0.063 4
# Chenopodium album 0.1734 0.0335 0

B TCENER T BR Dryopteris namegatae  0.091 6 0.029 0 0

o 2F B Agrimonia pilosa 0.0736 0.0240 0

INGIAC Torilis japonica 0.0570 0.0795 0

[ 14 1 Lk 4E, Heteropappus crenatifolius  0.051 8 0.290 6 0

53% Cayratia japonica 0.029 1 0 0.076 8
e RIPIBE Galium elegans 0.027 7 0 0.024 7
Y 3E Rotala indica 0.0207 0.096 6 0

I8 Vicia amoena 0.018 9 0 0

AT Taraxacum mongolicum 0 0.028 5 0

Y& 7K AL Pilea japonica 0 0.0815 0

SR Iris tectorum 0 0 0.2327
JF M2 6k Boehmeria clidemioides 0 0 0.100 2
PEE Murdannia keisak 0 0 0.080 5
4Rl %E Duchesnea chrysantha 0 0 0.046 7
H:H Selaginella tamariscina 0 0 0.036 0
+ 4B Achyranthes aspera 0 0 0.034 5
WAL Iris japonica 0 0 0.028 7
RS2SR M) Berberis soulieana 0 0 0.023 4
BEALEE Prunella vulgaris 0 0 0.022 4
4855 Aster tataricus 0 0 0.018 8
A S BETBHR Dryopteris varia 0 0 0.018 6
LBk Acystopteris japonica 0 0 0.018 0
REE Symphytum officinale 0 0 0.0172
FFF Festuca elata 0 0 0.016 5
8 JLfF Cryptotaenia japonica 0 0 0.016 1
HARFl 0.1292 0.1410 0.124 8
ait 1.0000 1.0000 1.0000

£5 TABEEZMHHALKEEEEXRDMSEEEY"
Tab.5 Species diversity indexes for different layers of Betule luminifera plantation community under different densities
e B D H H L

FAKRE 1% 4.000 0 +0.000 Oa 0.179 7 £0.014 5a 0.413 4 £0.024 4a 0.298 2 +0.017 6a
H 4.3333+0.333 3a 0.239 0 £0.055 9a 0.526 1 £0.094 4a 0.367 9 £0.079 la

=1 3.666 7 +£0.666 7a 0.2142 +0.028 1a 0.462 4 +0.071 3a 0.363 2 +0.019 la

HEARZE 1% 11.666 7 £0.881 9a 0.716 3 £0.093 2a 1.746 9 +0.201 6a 0.717 1 £0.094 4a
r 7.666 7 +1.333 3a 0.594 0 +£0. 140 5a 1.328 5 +0.333 8ab 0.641 4 +0.115 3a

=1 8.666 7 +2.333 3a 0.5519+0.048 7a 1.226 5 +0. 155 7ab 0.589 6 +0.026 3a

HARZ 1% 17.000 0 £0.000 Oa 0.798 4 +0.014 2a 1.983 9 +0.038 6a 0.700 2 +0.013 6a
r 14.000 0 +3.000 Oab 0.806 5 +0.053 9a 1.969 4 +0.233 8a 0.754 7 £0.044 1a

= 12.000 0 +1.000 Oab 0.637 7 +0.110 4a 1.892 0 +0.329 5a 0.725 3 +0. 105 Oa

L) MR ERG RSN HAEE , AR MR DN EFHH AT AR EERGHEEZFREF(P>0.05,

LSD %) ;D: %Ak *

S B354 H' Simpson £ % & 35 4« ; H ; Shannon-wiener % #PE3544; /., : Pielou 3§ 4 B 3544,
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