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Abstract : Species richness index,species diversity index and evenness index were used to measure the diver-
sity of forest plant communities occurring in Lianhuashan Nature Reserve. The diversity characteristics of
community species were analyzed,the variation of community species diversity along the elevation gradient
was studied,and the phases of each index were calculated. The suitability and conformity of each index
were tested. The diversity index of shrub layer was higher than those of herb layer and tree layer. The rich-
ness index of tree layer was lower than those of shrub layer and herb layer. The evenness index of the tree
layer and herb layer varied greatly between the communities, but the shrub layer did not. The species diversity
index of coniferous broad-leaved mixed forest at medium altitude area was higher than those in other elevations.
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IS SR E LR,

A R AL LA AN B R D R A o
HUAE L H1 7 JREHEIRL 3 000 m DLk Ay Ll i 1L ] A
ZH R, AT W AR R 22 38 1 500 m, BE W 4R L B OK
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MR IR AR L S6 T H R A Lk B VR P B
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LLy 76 R OB ) O A Sl S L T 5 0% X SR AE 4
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F SR P9 XA B R LR 24 A 40
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L Koty (8] 45 s AL B AR B X FE 44 O IX Ak F 8 £
Jir T R R R R R3S BT L B K e B TR
982 T 33 48 L HE AR 2 100 m 28 A7 B ZR LB L B K R >
500 mm, {4k 2 500 m DA _E A PG RS L B K B >800
mm, FEREPIX LR 1 800~2 200 m ] 4% 32 E
SEBEAL 4 2T 4L MR 2 200~2 700 m i A
X EE M A R 2 700~3 200 m & 1 Xl
PRME L DR IX /N A B 1Y 28 S K, DAYRT 4 B e 1
W R 5 25 1 500 m, AN RV 4K 55 BE 2% AR RE V% g
MG 2R 450 22 RAR K . AR 7 A2 1 1 35 Rl
BB R E S AR IR B AR A
YR AR L NN TR /A NS U 7 N TR 7 N
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1 HAEXLZRWENEES®

Table 1 Basic situation of forest plant community in Lianhuashan Nature Reserve

P
RETE KR 4K /m P 1) B/ ()
- K 4% / em e KM%/ em

M ¥ A2 (Abies fargesii) 2 900~3 200 25.2 45.0 B 4% 25~30
M 2 ¥ (Picea crassifolia) 2 800~3 100 20. 3 52.0 LB 15~30
LR LK (Picea purpurea) 2 800~3 000 18.0 28.0 2 BH 25~30
HHE(Betula platyphlia) 2 500~2 700 13.4 17.1 2 FH 15~30
i Ko #E (Betula utilis) 2 700~2 900 8.1 10.4 [ 20~40
41 #E (Betula albo-sinensis) 2 500~2 800 12.2 17.8 [ 3% 15~25
LA (Pinus armandii) 2 100~2 500 6.1 10. 2 2L BH 35~40
i R MR (Quercus liaotungensis) 2 300~2 500 14.7 25.3 2 FH 35~40
1145 (Populus davidiana) 2 300~2 500 6.4 13.8 2 [ 20~25

2 HTRF®
2.1 Mg E

R 5 AFL 00 BV 43 A 1) o BE Y R AT 43R 3 AN IR
B AR HETR (2 100~2 500 m) ., ik (2 500 ~
2 900 m) MR (2 800~3 200 m), FEREEEK
o6 R A [ R ML B SRR YR 1 A4S (20 mX
20 m) PR ARFET , BATEARFE LT Wi E 2 4~ (10 mX
10 m) MV AR FEJ7 76 B S HERFE T N BEAL AT & 4
A mX 1 m) AT, I AR T 2 AT R
ARG R AC b 24 A | B i AR R . MR
FET AT Y FP 40 AREL = AR R . AR A
R N NN 3 1B N 1 1 S T = B N O R 7.3
o B R W 1) RN AR
2.2 HEYMESHEEITH

REVE YR Z AR R — A TE TR 25 F N Dl R & s 1k
B, B IR 2 RE PR B (diversity index) | F

H LR N (richness index) F13J 5] B #8 %4 (evenness
index) S IRFETE W) TP ZAEE . hy ol B 3158 K 22 1)
2550 IR ZREVERY I B FE AR T AR W i L (R AR
WA, DA HE S (R o A 00 i A D 5 4 e 22 R A
BT 2 . LA A IR AR L 4 BT
TR EARZFFARJZ R YR Z R 5, 2
A F

FeARJZEEAE TVir= CHH X %5 B -+ AR X = B+
FHXS LD /3

VEARJZ A2 AH TVsh= CH X 5 2 -+ A
X 6 ) /2

D a R
R,=S
R,=(S—1)/InN
R,=S/+/N
2) Z TR AL
Simpson 841 (D)
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D,=1—3p°
i=1

D, =1—(;L"1 [N, (N,—1)/N(N—1)]
Shannon-Winener $§ 4 (H")
H/:fALZIlP,InP,-
DESERE
Pielou #J5] 485 ()
Ju=(=2P.InP)/InS

Jo=0=2PH/A-1/8)
Alatalo ¥J5) FEH8 4 (E )

E,=[1/3P: 1]/ [exp(— 3P InP,) —1]
XA, S &0 WIRTTERE T NI R B N, 5B i
YR BE s N 55 YRR T AR AR T B A ) R Y
HZ M Pi=N,/N % i YFpHIxEZEE,

2.3 HEZITELWF

LR AK v B2 A FE 3 8000 5 0T 1158 O 2 1
JH SPSS21. 0 X /A [F) 44 vy 2 A ) 4 7 45 )2 B4l 2
1T One-way ANOVA HL[H K Jr 2 4 #Fr. H Ori-
gin9. 1 #FAT1EE

3 HEREAM

3.1 EYEEYT S EERSE

AR AARAE W HE v AN 6] SR UOR L 426 BE R 5L
(Ro\R, RO BRI AHEARZ > FARE > T KR
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F TR 0 R T A ) A A 5 R T B B i S [ N
[F) 7 7 28 R A ) Pl B 2 S R . H R B AR 1L 5 AR bR
T RE R AL TR R Z A YA 4.4 A HER)ZT
KRR 21 1A REARZ A YR 18.8 4>,

ARESEARZ FFAKRZEMN Simpson ZEEVEFEE(D )
FH2E 2. 4.5 15 ERE HREAR T KJE B Margalef
FEERB(ROME 1.6.6. 2 1%, EAR)Z HHEA
2 R ARZEN Alatalo B4 FEFREU(E ) AH2E 10.14. 8
1% . Simpson ZFAMFEE N (D,)  Margalel £ &5 &
FRE(R D Alatalo ¥ 5] B BU(E ) E 31 U b [z
BLAH P HE I 5 )2 Z M Fh Z 1 25 5

MTEARZ HEAJZE RS JZ 8 A 5O 1 B R
REBO RE &R FE R WA ZHED, |
D)OMB LI ERE(EHD YN ERZH K. FTARZE &
N o TEFEAE LR AR ) HF Vi vh I R 0 1 R A 14
JRy RS 6] 43 A 22 SR/ S T HE A RN B AR ) 22 S 0K
3.2 HEYBEYMSHEESEEHENXR
3.2.1 FAREBEMMSHERLSBEROLEZ F
HZFERE(D,.D, H) . F & EHEH (R, .R, .
ROMBISIEFRET o T b JED R BLFEIE Y Fh 2 4
PE. BEEIR S ER IR ZHYFEE EREL 2
FEVE S BORN 35 5 B2 48 802 P8 15 R s/ 1Y 2 A
iR > R AR R (B D HEER 2 200~
2 800 m FAME ZLHERE & 1Y 22 FE PR 8 B L AL R
BRBEVR 50 LA B 95 10 AR BRBE U 1 2 M 48 4k
A . FMERETE CLTMERE 7 TR AR LA A ol , (1 22 4
PR T HABREE SR, DI A BT 35 B R 4k
R, [ Wbl v 4k 09 25 Ak S B & g4k 2 200~
2 700 m FAMERR  £1ME MR FIRE B M BE VR 35 5 R 48 4k
g 4. 83, FLIERAR 1 800~2 200 m Wy I 15
FULARBRRE IS 00 F & JE s 8 m 61% ., Simpson £
FEVEFE B (D O FE I 2 200~2 700 m R 1. 3, [k
flRMEHR 1 800 ~2 200 m [ £ FEMEF8 K s 55%.
Alatalo ¥I5 ¥ (E,) K 2 200~2 700 m Hy
1. 62, FbifE#k 1 800~2 200 m Hl 2 700~3 200 m fY
BIS) R B s 350 17 %,

R2 EYEENYSHEESE

Table 2 Species diversity characteristics of plant communities

F 5 AR ZHEMEE KL 5] BE AR B
JZIK
R(J Rl RZ Dl DZ H, jH JD Eu
Te AR 4.440.5" 0.7+0.1 0.940.1 1.1140.1  0.6£0.05 0.62+0.05 0.840.02 0.8£0.03 1.440.10
WAZE  21.1+1.3 6.540.3 2.44+0.2  5.5540.2  0.940.01 0.940.01 1.940.02 1.0+0.01 0.140.01
WARRE  18.8+2.5 4.14+0.8 2.04£0.4  2.7+0.2 0.94£0.02 0.940.01 0.940.01 1.0£0.01 2.140.06

TE < AR R 7% 25 )2 UK B0 22 RE T 8 RO T 7 BIOHE B9 S 485 P (I H AR iR

3.2.2 BAREBAEMMSHREERGKLZ
K2 & BB v i R > ol B > I R R
J2 1 ZREETE B R > T T R R s A
JE SRR S U A (IR 2) . 7 R M XA A R
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B MERE V5 HE R 210 Z2 0 P48 B L0 I I AR B B T8

1 28. 400, HRER L DORE B2 MEART HE R 2 RERS 32
B HC B T o0 B OE IR L AR SO AR T S8 DX 1 A A
32 N TR R R R R B Z2 ARV R ORI IR
BRAR R Z2 A0 A2 H IR R bR AR T R D

3.2.3 FAERBEMA ML HEHHXE K
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Fig. 1 Relationship of diversity index and altitude in tree layer
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Fig. 2 Relationship of diversity index and altitude in shrub layer
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Fig. 3 Relationship of diversity index and altitude in herb layer u@ ,;{:Eﬁﬂﬁl:qzq;%%*ﬁ X‘_Jlﬁ’fﬁ]:m] i 7J(‘j¢£[“ Eg%%%lgﬁ
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Table 3 The correlation coefficient of diversity index
AR ZRETETR B o) FEAR B
R, R, R, D, D, H' Ju Jb E,
R, 1
R, 0.959" " 1.000
R, 0.935""  0.931" " 1. 000
D, 0.795"" 0.901" " 0.708" " 1. 000
D, 0.838"" 0.779" " 0.699" " 0.749" " 1. 000
H’ 0.846" " 0.791" " 0.707"" 0.763" " 0.998" " 1. 000
Ju 0.562° """ 0.736" " 0.486" 0.942" " 0.542" 0.558" 1. 000
Ib 0.666" 0.614" 0.535" 0.599" 0.855"" 0.854"" 0.474" 1. 000
E, —0. 243 —0.477" —0. 249 —0.711"" —0.088 —0.111 —0.868" " —0.012 1. 000

R F MK * P<<0.05; * * P<<0.01,
il 2 0 DGOL AR BR A 9% A B 1 E B, i 5l
ARRR AR S e ) A 9 Xt AR S TR T R e MR
PR H R 7K MR SR 52 M K 1L R R LU DR AR R I
YiFh ZREE R B R . W BRI YRR
S5t Koy A g R i R AR RN R T
P H A EAL LR XN I AR 22, I kT
W BN AL 1L 208 (3 578 m) . i T — SU A gl 2 L
B AT B AR, 52 N 260 Bl 5 el 1) b X RE 9 )

PR 22 R . NI Bl 1 19 A2 A el AR 4k
li) el VR AR 55 . AR T B B A AR A L R b
TeARJZ I T s D L i A = R RS T2 1 ) ol
BZ  mIZM IRV e AR P P B A R
1 ) b 22 RE AR

T A i JRE 5 0 2 i BE QR RO IR A 22 o AR 2
DR Wy b 22 R 1) T A0 BE A SR ] ke ) b A 2
SRR B X BB 3 M b6 T S A
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