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Analysis on the coenological characteristics of tropical
montane rain forest in Lancang, South Yunnan
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Mengla 666303, China; 2. Xishuangbanna Burea of National Nature Reserve, Jinghong 666300, China )

Abstract; In order to understand the community characteristics of TMRF in Lancang Area, two permanent
plots(50 m X 50 m)of TMRF communities at different sites in Lancang were established. The grid method(10
mX 10 m)was used to record all individuals with DBH greater than 2. 0 cm in each plot. Shrub and herb spe-
cies were investigated in nine 5 mX5 m and 2 m X2 m sub-quadrates respectively. Plant species composition,
tree species diversity, physiognomic and structural characteristics of the communities were analyzed. The re-
sults showed that,in the 2 500 m? plot,total number of plant species in the communities of TMRF was 100~
105, representing 70~ 74 genera and 45 ~47 families. Tree species richness(DBH>22 cm)is 69 ~ 74, while
Shannon-Wiener and Pielou’s evenness indices are 3. 595 4~3. 626 7 and 0. 842 6~0, 849 1 respectively. The
floral composition of the communities can be divided into 10 areal types and the tropical distribution composi-
tion accounts for 83, 17% ~84. 69%. Among those floral areal types,Pantropic and Trop. Asia(Indo-Malesia)
distributions are dominant, accounting for 33. 67 % ~36. 63 % and 24. 75% ~26. 53% respectively. Concerning

about the life form spectra, phaenerophytes are dominant in the communities,and the proportion of meso and
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micro-phaenerophytes are very high, accounting for 50, 00% ~52. 78% and 22. 12% ~22.22% respectively.

With regard to the leaf characteristics,the communities are composed mainly of leaves which are mesophylls
(66.67%~175%),single(83. 65%~85.19%), papery(61. 11% ~65. 38%) ,entire(72. 12% ~72. 22%)and no-
caud(86.11% ~88. 48%). Compared with tropical seasonal rain forest in Xishuangbanna, TMRF in Lancang

shows obvious transitional characteristics to monsoon evergreen broad leaved forest,such as less tropical ele-

ments, mega-phaenerophytes and macrophylls,as well as less compound and entire leaves, but more temperate

elements, micro-phaenerophytes, microphylls and nanophyll,as well as more simple and non-entire leaves.

Key words: coenological characteristics; tropical montane rain forest; Lancang; Yunnan
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Table 1 The basic plot {eatures of tropical montane

rain forest communities in Lancang

#£ M 45 Plot No. 1 2

4 5 Location bR #H
22°24,195' N 22°23,542' N
100°11. 954" E 100°12. 022'E

%3k Elevation(m) 1900 1 950~1 970

16 Aspect NE 15° NE 40°

18 Slope(®) 5~10 25~30

¥ i Position T r

TR Soil type BN PRI

pH fi pH value 5.03 8 5.00 6

BHEE &R 9.08 4 2.76 2

Organic matter( %)

TIRFEH PR 5K 254 10 mX 10 m A HE
F A EFAEZE>2 om UENFAETEAA
#MBCREMYER. WE. EE . EEE HE
e RS BRI AR A (B % B 22 ) 7R AR
AL, EEBHAEFENFEHLER 1A 10 mXx10
mAPBEFRE LA S mXS mNMEF(FARR
FRAETHAIEL I N HTHARRE LM FE, X
BHPHE<2.0 cm, B E>=1.0 m 8K &R
iCREMEVLH . EE BE QRS HEME IR
. BARHENAENEGIEARETNAT
BB L2 mxX2 m B/ DEER T RBEEL]
mMEET R B CREYER. . BE . EE. K
MBS FEAR IR 4 R X H b 9 89 B AR
H*EGit.
L2.2 9#% % BETHYHRENEEHENITE
FAUFAR . EEH=(HMNEE AN EEE +
ARXTSRRE ) /300 (il A B %, 1983) . IRIBY A M
MERBENANT EREULRI BZDMHSHEER
BLAY SR BE 7+ A% S R 3 Fob 25V 15 SOk I 4y
MR EYIM BHERE, QY EFES),Shan-
non-Wiener 6 ¥{(H) ,Pielou 5 B 5(E) (F B &

%2000, ARSI W H=-L PLuP E= (-2
P.LnP,>/LnS;S BN RS i 4 BLEG U1 o 3K,

EABERXF P HE NP EERE N LHE
BEBMLE, B P=N/N,i=1,2,3-5,S J
R EELN AR TR YRR SR

2 WEABTUSTHAEENEEZN RARK
Table 2 The composition of dominant genera and families
of tropical rain {orest communities in Lancang
1 S8 Plot 1 2 43 Plot 2
BY B R A

Genera Species Genera Spectes

12 17

L2 ES

Family

1 Hi$#} Lauraccae

2 K 2% % Magnoliaceae

3 %% Theaceac

4 K #H Euphorbiaceae
5 i LRl Rubiaceae

6 7Bl Rosaccae

7 8 Mecliaceae

8 AB# Oleaceae

9 7% 3} Fagaceae

10 Bt & M EH Myrtaceae
11 #E# & Anacardiaceae
12 i F# Commeliaceae
13 1} BLFF Symplocaceae
14 ¥t X F} Elacocarpaceae
15 %4 4 Fl Myrsinaceae
16 i JAjtk #1 Sabiaceae

17 & A4 Fl Nyssaceae
18 jfE 3 & Guttiferae

19 X g 2Bl Araceae

20 B IK# Acanthaceae

~
~
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o BN = W B D e e BN D L e W L UL O
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2 BER 50
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MY 1 SEit 1058, 2RTFATH 4R 2 51
Heit 100 F, BT 45 B 70 B. EHLMERA
AR, SRbLSERBNBEEBT R 12
Mo FREDERBG : 6)  KREBB(5:5) BHERI4 -
HAZHU O, HKEFHAG: ) KBHMG
3 FEAHQOVLBA s ) MMAEERQ
4), 25 RBMBEEB (1D KZHEG
PO KB KERA HEAG ), HKREHBIG
D FEFHC O KRR ERE EETH M
WA 2)RMILAFA 5, EXFHAEA, B
XEEBRS HRAKEE I ER BB, NBED
MEARLE PRI LA Fa
LR B RSB R ER U R RS P55
Flfn A gt Fh 2K 5 (%,
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2.1.2 BB A Rus AWEELRBERAARE
(% 3,1 SH b EE R AR F AR R
RAREEE R EEMHEKK N 21, 27,20. 56,
16.40.16. 27, YR BB AL % . B ER | A
B EEAR . EEMEMKK N 14.19.13. 32.13. 14,
12,15, EB{HZE 10.0 LA EMWAA 10 F ER{E
E3.OLUTHHAA 428, KPERMENT 1.0
WA 18 %, 2 SHEER B FAE WL S5
R KEAZ HFREMEARL, ERERKKON 22. 98,

*3

18.06.16. 65,14, 96 1 14. 54, F ¥ R A 30M L
DR EBLA. ML ERAERKY
13.97.12.37.11. 93 1 10. 99, EE{H £ 10. 0 Ll L
FRFhE 11 F, ERELE 3.0 LT HRFAE 47 f,
HAERE/NT LOKRME 21 f. BRI
¥ 4 DX A4 LUy S T AR BE 7 o B o O3B0 4 W R R £
EREMEFRE ANEEFEFERBEEHE
B/NERE L BRI L TR T R B 8
REHHEE ERHEASEIHERET.

WMERFLEAREL DR EER

Table 3 The important value of dominant tree species of tropical montane rain forest communities in Lancang

1 544k Plot 1 2 S ki Plot 2
ME Species - - "
% ¥ Indivduals T IVI ¥ ¥ Indivduals WEH I

1 8| Castanopsis hystrix 23 16, 40 57 22,98
2 BB Beilschmiedia robusta 48 21.27 37 13.97
IHIEBEA Pygeum laxiflorum 73 20, 56 14 5.51
4 BpAE R Helicia nilagirica 17 6. 35 64 18. 06
5 E K2 Alcimandra cathcardii 12 7.06 39 16. 65
6 [ T Ternstroemia gymnanthera 10 16, 27 1 0.41
7 B AR $E Castanopsis calathi formis 1 0. 44 65 14, 96
8 (i1 Eurya grof fii 8 3.56 18 14,54
9 WM N Elaeocarpus braceanus 19 14,19 - -

10 Mont-d I B Meliosma simplicifolia 43 13.32 4 1. 54
11 44K & Manglietia hooker: 20 13. 14 12 3.54
12 F{ Y8R Protium yunnanense - — 9 12.37
13 £ A4 Lithocar pus fenestratus 19 12,15 17 6.39
14 % Wi R Symplocos hookeri 2 0.91 21 11.93
15 @i ¥4 Lindera metcal fiana var, dictyophylla 4 1.80 20 10. 99
16 ¥4 W # Randia wallichii 28 10.40 5 1.70
17 W lli# Castanopsis ceratacantha 9 10. 31 - -

18 Y E WKl Persea tenuipilis 3 1.43 35 10.18
19 K Evodia lepta - - 51 10.13
20 +E b Acer decandrum 27 9. 00 2 0.86
21 Ml ES S Ardisia thyrsiflora 14 8.92 2 0.77
22 B I8 Eurya jintungensis 28 8.41 27 8.90
23 1/ R Lindera lati folia 22 8.45 20 7.19
24 fy5 45 Schefflera octophylla 28 8.32 16 4.48
25 KA ler tephrophylla 14 7.45 1 0. 37

“— "R B S o T Rl

1.3MEHHHRER AN BRRETEHEAPVDHX
RBERAMARBG R, XTI LR 1L o 7 AR B R
BROXRAGHTAHF.AMERS N 10 HEEL
HRE(R O, WRIBFABELUPFES AR
~T)RE, L 83.17% ~84, 69%, o X UL iZ 3
A MR W (BN E— DRI 5% o4 i
#, 45 & 33. 67% ~ 36. 63% 1 24, 75% ~
26.53%. MR BT A BB (8~10), &
15.30% ~15. 83% , H o X LAAKR T Z b 35 B4 ] B 43
k¥, 510.20%~10.89%., 2 BREMMAF T
YA BT T B 2 A 32 O 11 B 4 A LA R AR A

“—"No species in the plot

AHEAHER SREBER, MEZRAWFLH KL
AR NN TFEE. WE WL FEREE R
RABRSSENRAWB A AR Z TR KRN
YK AL, BFRRRSRE, MBRF RSB
By EPHRETHAA URAHR M AETHE
PR A AT T ZE AT AR 20 A6 LA EL
(%, T2 A 43 A0 LAY A T2 9 3 740 3% o 1) e 4
i LA B R Y 2 0 35 o 1] 0 4 4 0 B B AR R
22 BENRMEEENNSE

TE 2 500 m* HEEILN, W LB AR (R =2
cm) WM R EE R 69~74, Shannon-Wiener 8§
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Hy 3.595 4~3.626 7,Pielou ¥ S EIRE N 0.842 6
~0.849 1($5), 2 SHHMA YR FEHFEM Shan-
non-Wiener I8 B AT | SH b, ) Bk A9
Pielow ¥ 51 BEH5 8O L% #E . SH T 1 KA BEM

BETEARH, T 1L 3B T AR A9 $ F & B L Shannon-
Wiener 35801 Pielou ¥ 5] B 8 8049 B/ F 09 DR
2y H9 AR IR AR (R T P8 XUW 44 B9 F5 1 AR
LA KRS 5 i B LAY L A

Table 4 The floral composition of tropical montane rain {orest communities in Lancang

AKX KT Arcal-types

)4 ¥ No. of gencra(%)

VR 25R WamH IR Ay
Ploo1  Plot2  RSRF LHSRF K#FX

1 fit #4> fii Cosmopolitan 0.99 - _ _
2 {5 A A Pantropic 36.63  33.67  19.6 25.3 22.8
3 AR5 0 M A X (1) 3 Al Tropical Asia & Tropical American disjuncted 9. 90 12. 24 1.3 1.6 2.4
4 H Ik S4A3F 2 4 Old World Tropic. 3. 96 5.10 14.0 13.7 10.3
5 $hAHE I M A A TR M 400 Tropical Asia & Tropical Australia 3. 96 4,08 9.2 10.2 6.9
6 417 o 3 Z 4845 A W 4> 7 Tropical Asia to Tropical Africa 3.96 3.06 1.8 7.3 8.4
7T CEDTE — 2394 W) 277 Tropical Asta(Indo-Malesia) 24.75 26.53 12.3 33.2 32.8
A2 6 i1 Total Tropical elements 83.17 84,69 94,1 93.7 90,1
8 bR 43 15 North Temperate 2.96 4.08 1.8 1.9 5.2
9 25 F-b 2 M ] M 2> 75 East Asia & North American disjuncted 10. 89 10. 20 1.8 1.5 3.1
10 ZX .4} 7 East Asia 1.98 1.02 0.3 1.5 0.4

RSRF ;Ravine seasonal rain foresty LHSRF; Lower hill seasonal rain forest; FX:Flora of Xishuangbanna( 444§ .2001),

RS WERAFUNTEAREVHEAUNBOESHEARLDOLER

Table 5 The comparison of species diversity and evenness indices between tropical

montane rain forest in Lancang and other forest vegetation types

12 (Bl . Y\ H ¢ iy
W% 4B W COWR e pmay e ZITHEECRMIERY
Communit Altitude Areca (DBH)  Individuals Specics Diversity = Evenness

umty (m) (m?) NAVICUATLS - OPEACE hdices(H)  indices(E)
B Q) Y FERE) Tropical montane rain forest 1 950~1970 2 500 =22 cm 641 69 3.595 4 0.8491

>

111 Hu FH A (2 42 B8 1) Tropical montane rain forest 1 900 2500 =2°m 776 74 3.6267  0.8426
247 i OO BURR 44 Tropical scasonal rain forest 675 2 500 =24 cm 308 68 3.728 0.883
(Cao %.,1997)
W&} K Evergreen broad-leaved forest (Cao 1050 1200 =5 cm 164 29 2.802 0.832
25,1997) (PR A )

LB AR O [ 8 A % 1) Tropical montane rain - 900~980
forest( T 0 b 4 .1999)

5 000 =5 cm 632 118 4.195 0.880

2.3 BENIIMRSE

2.3.1 #HidhehA g A B Raunkiaer (1934) 4
ERI R REG T, 81 3 (L T AR AR AL ZE A
MAFE (RO, XUFTELFHEY SRS, &
50.006~52. 8% R B/PMNB UL FEHY, &
22. 12%~22. 22 BE A I MBE A B FHEY &
B 8.65%~9.26%.5.56%~11.54%, KL %
MBEME-Y DTG 2. 78% ~6.73%.0. 96 % ~
3.70%; ik b 2 s T ZEAR X AE 1 S
B S50k 2.78%.0.93%., 2 BREH®
KEMFE EEEAFHEYLLAER T 1 S, M
FERHY PEALE VBRSO Kb kb %
YA ENTESE. SERTHEFRKBENSE
BRGEAL W L RARN ERAEY ER AL FH

WwEFEHYHEAEMRTFUIEAEY TR TFE
MEMNSRFEDEANEFEEB5888
20 W U4 A9 L TR AR A 0 B4 - o AR B (X R A L
HBIAAE, R RS R/ NE AL ZFE Y L
GBI BB T AR5 8 LAY R W5 R 5% B ot Ak, i
BEAHY BEME BRI R
EMTHFEY LG ERTESE.

2.3.2 *t i #H Raunkiaer (1934) R4 148 i 84
FEE AN IAMEHE T GE T R IR AR
AR B o o X AR 38 (66, 67% ~T75%) R & /N it
(22.12% ~28. 7%, B 0t F1 K o B 5 B BIAR /DN, 5
1.92%~4.63% M 1% 4 . 2 SR A o o L 51 9
ERT 1 S0, R HREE T 1 SHEb, /e,
Wt BINARIET 1 SHEM. AR7ETEH. 5
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P AR 494 754 T 4K P VA 5 S W U8 3t IX 1L 3t T AR A
b, M 1L ET AR R BN B nt L K0 B BA R R A, T
JINRE L 51 BP0 5 5 v & T AU SR IR AR
b, S rnt b ol BE B 8w L TR et IR

2.3.3 P& ottt S et R BB I HBRT AR
fynt s Lotk 3 (& 8), 4 83.65%~85.19%; it
BRULEM R E, b 61, 11% ~65.38%; % &
Plegnt k¥, 5 72, 12% ~72. 22% s AR R DL 3E
Bk E, 4 86.11%~88.48%, 2 SFEHLAIE 1T,
KEM L HEART 1 S, T RS b 5] 3= /)
TREF FEEM G LAEFHML. 58 IURNR

EHHMHA L WB U TEARREAET R, 2
ot e BHRAG , 7 8 0 AR L AR 2 g L R B
FEMRFELRAHARESR.
2.4 BEMEMRE

5 B B 3 B L) 3 T AR ARG B VR 450 )2 W L B
B.HEHEHAAGHIFTARE ERAE AR RE
M., FTARMGHE P T ZARK, WEREA
HERFRA LR ABAER KL E, FARLER
FEE20mUE,WRBEm U FATEREE
£ 10~20 m ZJa), {942 10~30 cm ZJ8; TR T 2
B EAE 3~10 m Z 8], 942 7E 2~10 cm Z 8],

6 MEeAFTLETHBEELERRDESHEARATNLR
Tahle 6 The comparison of life form spectra between tropical montane rain forest in Lancang and other vegetation types
HHF U R AR A L b T AR 0 MM A L S AR T 7 4840 2 LA 4
AT (1 584 (2 5 H ) (T4 (W R RIENS) pRREAR T AR MBI
’{'_‘ i ) Trop. Trop. Trop. seasonal Trop. montane Monsoon evergreen
Life form montane montane rain forest rain forest broad-leaved forest in
rain forest rain forest (Zhu,1997) (BIPE{0.1985) South Asia(4#,1993)
ik MY Epiphyte — - 10.9 5.4
A HY Liana 9.26 8. 65 18.2 13.3 14
K #4541 2F Mega-Phanaerophyte 2.78 6.73 6.7 3 1
#1137 2F Meso-Phanaerophyte 52.78 50. 00 26.7 46, 1 25
AN L3 Micro-Phanaerophyte 22.22 22.12 13.3 21.1 16
% 3 41 & Nano-Phanaerophyte 3.70 0.96 7.9 10. 2 26
AL 3 Herbaceous phanaerophyte 5,56 11,54 6.7 — —
1 I % Chamaephyte 2.78 — 9.1 - 17
Hiifi 3 Hemicryptophyte 0.93 - - 0.6 1
HF 2 Geophyte - 0.6

R7T WEAFLEAREEHRERUTERSHETHEXTIHLR
Table 7 The comparison of leaf scale spectra between tropical montane rain forest in Lancang and other vegetation types
AR Kby sk (%) D
Forest 1ype Macrophyll Mesophyll Microphyll Nanophyll
AR I K FTAK (1 ¥ B He) Tropical montane rain forest — 66. 67 28.70 4.63
AR I b AR (2 73 BE L) Tropical montane rain forest 0.96 75. 00 22,12 1.92
2547 H MK (PY TS 44) Tropical seasonal rain forest(Zhu,1997) 8.9 74.1 16. 1
AN 110 ¥ A QOB 4 5 2R %03 ) Tropical montane rain forest¢ {81 ., 1985) 12 70.7 16.2 0.6
W 405 B D RF 4 B o K (7 #E 5% ) Monsoon evergreen hroad-leaved forest in 1 62 31 3

South Asia( 13 {f1 5.9, 1987)

| SHILKBERALERANEHMEE,
FEBRHMHNENEI~S K. T EHARK
B EBALE R R (Castanopsis ceratacantha ) Fl
B FRHEAR, 1.2 W ERRFAR 9 f RS
BHREAREBRA LEAR I, BB REARHK
P AR, ESEE 12k, EENRMER
FH R (Lindera lati folia ) M RER . +E B (A-
cer decandrum) M1%E B F (Meliosma rigida) %, X
SR Z BT S~ 10 BRZ I8, 1.2 #R MK R R
B2HFFATRERRSUEEERAMGH, K

P LARIER R A B e /R B £ R
XERBRHS REEAIELARMBAERAR
(Eurya jintungensis) HI1 %8 & 4 (Schef flera octo-
phylla) , ZERK 27T R, KK ABHR . FEM
(Lindera caudata) . F§ 5 8 & & (Ardisia thyrsi-
Sflora) TR LB (Symplocos adenophylla) %, 5%
Lo T £ AL ARAE 10 BR LA £, 1,2 Bk A P 8%
Wik23 5, BEAREEREFARER AL RA
B LA+ 250 RS BORRL 38 H SR R ffent K
F (Litsea verticillata ) E SR B R EBL I RH



http://www.cqvip.com

212 ]

pooo http://www.cqvip.com]

MW 25 %

YR A M E % = (Strobilanthes aenobarbus) . =
B3 (Evodia lepta ) B G B4 (Premna racemo-
sa ) F1 G R WL (Sym placos viridissima ) %, E &R
BEo KBk b2l EERMBE S HF X
LA B # (Randia wallichii I IEB R AR T, K
& R WA ) R A A B (Dictyos permum con-
spicuum) &P EH W B (Ophiopogon revolutus) . %

2% (Rubus multibracteaus) ¥ K TE(Pilea spp. )
HEHEZMBREMY, INE R R (Allantudia
hirsutipes) 2Bk (Colysis elliptica) ¥ B 8% 35 B (M-
crolepia strigosa ) ¥ 8% Bk (Acrophorus stipellatus)
%, BAREY EEA YR (Bousigonia angusti fo-
lia ) M 28 1t 22 (Gynostermna pentaphyllum ) F13¥F

Bk (Monocelastrus monos perma ) 55 ,

8 WeMELHEAEEOME MR MENHREESANBAFTHRYLR
Table 8 The comparison of leal texture, leal margin and leal apex spectra of tropical montane
rain forest in Lancang and tropical seasonal rain forest in Xishuangbanna

I Leaf type

M- Jfi Leaf texture

I+ 1.caf margin 0l-2k 1.caf apex

ﬁﬂ‘ % Jﬂ Forest type

FOL(%) (%) SR MECOD 2% %00 HRRCHD BRROD

a4l g A (1 55 AE 1) Tropical 85,19 14.81

montanc rawn forest

Simple  Compound Il.cather Paper Entire  Non-entire Not drip tip  Drip tip
38. 89 61.11 72.22 27.78 86. 11 13. 89
34.62 65. 38 72.12 27.88 88. 16 11. 54

FhAE Ll M T K (2 4L ) Tropical 83.65 16. 35

montane rain forest

9 T MK (PY DURR 95) Tropical sea- 79. 4 20.6

sonal rain forest(Zhu,1997)

58.8 77.6 22.14 87.9 12.1

2ERIMBESTALERALE 13 #, W
B EERHHEEEET, REDERME R 3 #%
SERBA I HRNMENRA. TEAIE. KE
AZVGEBILAA M LEREAR. TFRTPRER
BH EERARSN, LA FERRE R (Y I bt B
2.0 12 B REEE LARMER
IR R A AR R AR R FO BRI B ( Beilschmiedia
roxburghiana Y& , S FETE 5~ 10 k2 B {XF 1.2 #
MERRFE 227, FATREERKEHE LESRA
RghA, Hop XL R AR R RRKERZSE
hE R A ER A, LR E SR
BB, EMEBE S1 4k HEB I E AR HEREE
B LU E K (Michelia floribunda) B ARET
(Neolitsea homilantha ) 30 = 7§ & M B (Xanthophyl-
lum yunnanense) 2%, L 15~20 4k 28, 1.2 A
R RRIA 28 7, MRBE LK EZER KA TARER
gkt SRFE S HRHS, BERORHE =
RE B Z B RMARESE, ZETE 40~50
EA - MEENERYHEERL. ELEELHTSE
Y # B @ % JE (Chroesthes pubiflora ), 5 8 1E
(Amischotoly pe hispida ) ¥15% E H#E 78 (Gomn phostemma
stellato-hirsutum) , 2 [ #RTE 30 ~40 $k 28], H Ik £
Kt BE M 35 (Vernonia wlkameriae folia ) . 7 ot B
(Oplismenus compositus ) ¥ 41 B B B ( Hydrocotyle
nepalensis) %, ZEETE 10 BRLAT B ¥ WA R LM
MAERERHR BN EHE R BRE (Micro-

lepis rhomboidea) %, FEA VY VAT EF#E . Lt &
A2 R & G R

T F 75 [5) 4 F 2 A B4 AR 0L L Tl O PR 7R 1)
ML REORE R . ACRAMEANNY LK
HE ABFETFTHAR IS=2C/(A+B) x 100,

KPP CHMBMMEFTHE A BAINAR
B . @it E, RN AREAK
BERR R AR S 60, 14 % , K JZ 4 A% 4 o 84 A6 121
MR 30T, EXEZARYAOMELUNESR
6. U MBI BEEFE LGN ML R
51.60%. BT, P Bk b, L1 3t T AR BE T4 ST KR O )
FRAR AR o RE R 2 B AR 2 10 9 P A U MR 4G 5
MBFTE SRR, PUPAT S o W b 4 0AE DL 1 18 3
.M ERBEKX.

3 HiHitiw

(1)7E 2 500 m® K& E 3, 1L AR EE B
RAEY) + 0 £, 7€ 100~ 105 # &, 5 J& F 45~47
B0~ B HERAZWEZ2 cm) AFF
HE X 69~74 1 ,Shannon-Wiener £ %44 3. 595 4
~3.626 7,Pielou £ 5 FEF5 %20 0. 842 6~0. 849 1,
AR R AR HAEL 2 000 m MEERMBEK, B
ER YA £ E F . Shannon-Wiener 3% #1 Pielou 1)
DEEED T RE K, BB & T SRR
HERETH, XREAZILFTHRBEEEANRFTT
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IR G AR AY ST B R Y, A AR B R
WATEX BIRA B b b AR A R S
HEYRETFEE ARER SR B RANEER
{2 20.0 &4, EELE 10.0 L Wik 10 # LA E,
FEEM3 0 UTHAFN Lk 40 FrLl b, AT WP
BHHERSERMHEE. MAFHEBENE SR
MEE EMESAERYIERINER. MHE
FEFEE EHEERYSERBRTFEIEHA
MEFREA XRHTFENRAZTERSGER
RBARA B 3, A 58 AR SE AR B, BEVE b R
BA+E OHEEERK, ERFF MBI L
BEEBR B X T RE B — N R LA CRSF . 1987),
W FARA EHERY S ERRKTEES M T L
F A LTI AR, X BB B H AT RS IR
WA A R AR S A TR AR AR
MAEMKFARBE. XFELXDFHENEE YA
5 B B , BB T 45 458 A 0 2 5 S 0B G
WA BEENED X RARURF 6
WA HE, & 83.17% ~84. 69%, H A LUiZ s 4
FAAFEHENE—SRE L) 40 S IEE, 25
ik 33.67%~36.63% M 24. 75% ~26.53% , iR # &
DR GBI, & 15.30% ~15.83%, T W #
WHREANAL A HEAHENAFENHYRX R
R, SRS HMAFHEY K ZHE KA, XS
PR 4 4 X 3R 4 1E + 70 #8 {2 (Zhu, 1997 R4
8,2001), SR 5 74 DURR 44 BY 7 45 7R AR L 4K EC TR AR
Y X RFFEA L, HRE T4 A LR IB 7 #
VR T FE B K R R A T E R R
AR R X R H BB T B A B M
ZEHAFEME B U RICEF R EZ 6 E M6
B EY KR AR AX A RKE, WeWd
WA AR R B TR R RS, KB 5
FERAMHRXRARIENBE.
OUBFAUBECFEEI R E, XUP DR
WY E KRB AL G 50%.22% A R ES
SRFIEE, BEE LAt (66. 67% ~T75%), Bt
(83.65%~85.19%) LM (61. 11% ~65.38%10) . &
(A 72%) ERS(86.11%~88.48%) B ¥, X
FRBETR SR AR AE 55 79 XURR 49 19 22 9 I AR + 4 45 4B
(5K4,1992,1993), SR T 5 P AR 44 F 15 FI AR A
e AR N RIUA A EY KM B2
ot L BIRAS, M /D BALZEE Y Dt R DL R B
M A Gt IR . X 2 B T L R AR B

VA TR TE SR E AN IR, VB TR B B, BB
BTN RAERAAEBSNES. 57
TR RS AR S R E F AR,
WA TS B SRR E A B T EHBHER
PR B, KRB AR LY U Rt
bt 1) B 8, /Nt L BRI 5

(TR PH TR D, BARRRIERRIE,
BRITECEREND AR ED L FERFIE, -
ERBEIRBTELHEE—ENER. 2 5HLR
%>2 cm R FEF FF Shannon-Wiener 1851y
BT 158, A 2 SHE R T2 HF RS .
AEMEHDURKM A B AR EY T
L 1 SHEMER . T W 2 S8 b A B R AR R
b1 SHLEMBAE, X R F 2SN LIEE
HERNTFEERBEEHLE E.BERLFHBEN—
H.oBEMKEYEE. M 15 H 8 L b AR
EBARMNTFKEBAKAHRITFHEEBREENT BR
AFHERG—mE, BREMAEHENEM®. F5h 0k
MABEYHARN T RECERRED, HRER
MEYHRESEAYNER R 51.60%, X & FiX
TR RSB EZIFW A LI EREZWTIENR
BRI A, B R R EF KBS,
NHFARMESH/MEREER BMER T FHBEX
P NI BETE AR IR R R kB HE.

G I FI A BETE S R AR R B
EAMNRARAE KB T SR A P R AR B, T AL
BENDNFEE. . ZHEEASSERBIBLERT
BEAKE . ARBA LT HEBREAD AR R
HhER AMELEYEEERIPNERE. AW
P WIFAE ZB TR ATEHAN R T, KK
AM FEERE. AABECHEI T -ERENHE
IR AL IR I 3 KR B S B R AR R AR A3 X
Y JAHT L) S AR R L BR AR RUEAT A R TP

R sh A R LR F B FREIRHRF
HYBATARLAAZALEMESHEE K
TERLF EFFREEMFRATIABER.
FEE BANRKEAPEFARURRARL ALK
A LA MAGEAFSRA FRAELFNPEMS
BRESEAATHIBOHEALH. L2 EHA
BREZREEGRABY, IR T R HHH

SE XM
MM, RER, EHE. §. 1983 MPEBEIML X,
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