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Tree species diversity of tropical montane rain forest in Xishuangbanna,Yunnan.L | Zongshan® , TAN G Jian-
we' ,ZHEN G Zheng! ,ZHU Shengzhong? ,DUAN Wenyong? , SON G Junping? , GUO Xianming? ,ZEN G Rong?
¢ Tropical Rainforest Ecosystem Station, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sci-
ences, Mengla 666303, China; 2 Xishuangbanna Bureau of National Nature Reserve, Jinghong 666300, Chi-
na) . -Chin. J. Appl. Ecol. ,2005,16(7) :1183 1188.
Tropicad montane rain forex (TMR) ,one of the main forest vegetation types in Xishuangbanna of Yunnan
Province ,occurs horizontaly in the north (TMRF ) and verticaly in the south (TMRF ). In order to under-
gtand its tree Pecies diverdty in different zones,dx fixed plots (50 m x 50m) at different stesin Xishuangbanna
were edtablished ,two (plots 1 and 2) for TMRF | ,andfour (plots3,4,5and 6) for TMRF 11. Gid method (10
mx 10 m) was used to record al the individuals with DBH greater than 2.0 cm in each plot ,and tree gecies
richness and diversty characteristics dong DBH class,as well as changing trend of tree pecies diversty within-
creasng sampling area were analyzed. The results showed that the tree ssem and Pecies richnessin the sx plots
both declined congtantly aong the DBH dlass gradient. For the communitiesof TMRF  (dtitude was 850
1 000 m) ,dl indices had no clear trend with the gradient ,whilefor the communitiesof TMRF  (dtitude 1 200
2 000 m) ,Shannon-Wiener and 9 mpon indices dedined congtantly with gradient ,but Pidou’ s evennessindex
had the opposte trend. In smaler DBH classes (=2 cm, =5 cmand =10 cm) ,the tree ecies richness,divers-
ty ,and evenness of the communitiesof TMRF  were obvioudy higher than those of the communitiesof TMRF
,but there was no difference between the communitiesof TMRF and TMRF  in larger DBH dasses ( =
20.0cm, 230.0 cm and =50.0 cm) . With sampling area increased ,the tree edies richness, Shannon- Wiener
index ,9mpn index and Aidou’ s evennessindex of the 9x plotsal had the trend to be smooth when the sam-
pling area increased to 2 000 n¥.

Key words Tree gecies diverdty, Tropicd montane rain forest , Xishuangbanna.
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( Machilus rufipes) (Machilus tenuipila)
( Castanopsis hystrix) ( Castanopsis cal athi-
formis) ( Castanopsis mekongensis)
(Lithocarpus truncatus) ( Paramichelia
, [13] baillonii) (Manglietia hookeri) (Alci-
' mandracathcartii) ( Schima wallichii)
( Eurya groffii)
) 2.2
6
2
2.1 2500 m? (50 m x 50 m) [
(21°09 2236 N, 2 , (1 ) (2 )
99°58 101°50 E) , , 4 \ 48
, km (3 ) (4 ) (5
[25] 6 )
) ) 3 ., , , 20 cm ,
3 5 , \ ;610 , pH )
,85 % ;11 2 , 1Im .5 6 ,
, , ) , 5 10cm, , ;
20.5 4 )
1723.6 mm. , . 1.
, 25 10m x 10 m , >2cm
) 3 , , ,
20 m , )
30 cm ; 10 20 m , 10
30 cm ; 3 10m , 2 10
cm ( Phoebe 2.3
puwenensis) ( Beilschmiedia robusta)
1
Table 1 Basic plot features of tropical montane rain forest communities in Xishuangbanna
pH
Pot No. Location Hevation Agpect Sope Postion Soil types Organic matter
(m) ) ©) (%)
1 Puwen 880 EN5 25 30 4.78 1.16
N: 22°25. 705 Midde-Lower L ateritic red soil
E: 100°05. 470
2 Guanping 970 N E40 5 10 5.01 0. 66
N: 22°13. 645 Midde L ateritic red soil
E: 100°53. 280
3 48 km 1200 1220 NES 35 5.25 1.03
N: 21°58. 413 Midde L ateritic red soil
E: 101°09. 654
4 1325 1345 NE40 15 20 4.97 1.37
Nangongshan Midde Lateritic red soil
N: 21°37. 969
E: 101°27. 735
5 L ancang 1900 NE15 5 10 5.04 9.08
N: 22°24. 195 Lower Yellow-brown il
E: 100°11. 954
6 L ancang 1950 1970 N E40 25 30 5.01 2.76
N: 22°23.542 Upper Yellow-brown il

E: 100°12. 022
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Table 2 Tree speciesrichness of tropical montane rain forest communi-
ties in Xishuangbanna (DBH=2 cm)

/ /

Aot No. of No. of No. of No. of Jeded Indvidudy
No. indviduds ~ gedes genera families Family Spedes
1 654 54 44 29 1.86 12.11
2 746 59 50 30 1.97 12. 64
3 583 112 88 40 2.80 5.21
4 544 92 68 36 2.56 5.91
5 641 68 46 27 2.52 9.43
6 776 74 52 30 2.41 10.49
3.2
: ( 3,
1 2 )
(3 6 )
Shannor Wiener Smpson ,
Fielou
1

Table 3 Tree speciesrichness, diver sity and evenness indices in different
DBH classes of tropical montane rain forest communities in Xishuang-
banna

Plot DBH No.of  No.of Diversty indices Evenness
No. (cm) individuds species —_ indices
H A Jav

1 =2 654 54 1.6487 0.5035 0.4133
=5 339 43 1.7139 0.5276 0.4557
210 146 34 2.1688 0.6902 0.6150
=20 36 22 2.9219 0.9352 0.9453
=30 22 14  2.5394 0.9132 0.962 2
=50 7 6 1.7479 0.8163 0.9755

2 22 746 59 2.1808 0.7769 0.5348
>5 285 40 2.1410 0.7150 0.580 4
=10 146 34 2.6256 0.8518 0.7446
220 49 16 2.0988 0.7972 0.7570
=30 30 10 1.5493 0.6100 0.6729
=50 18 6 1.2419 0.5864 0.6931

3 >2 583 115 4.1009 0.9720 0.864 3
=5 267 78  3.8748 0.9692 0.889 4
=10 112 41  3.3735 0.954 4 0.908 4
220 42 23 2.9021 0.9308 0.9256
=30 21 13 2.4417 0.9025 0.9519
>50 3 3  1.0986 0.6667 1.0000

4 =2 544 93 3.7587 0.9581 0.8293
>5 212 60 3.5268 0.9534 0.8614
=10 107 36 3.1484 0.9375 0.8786
=20 45 17 2.5013 0.8909 0.8829
=30 26 13 2.3577 0.8846 0.9192
>50 13 6 1.6977 0.8047 0.9475

5 =2 641 69 3.5954 0.9588 0.849 1
>5 359 60 3.5481 0.9273 0.8666
210 158 43 3.2991 0.9472 0.8771
=20 73 22 2.7813 0.9229 0.8998
230 39 16 2.5777 0.9126 0.9297
>50 13 8 1.9251 0.8284 0.9258

6 >2 776 74 3.6267 0.9606 0.8426
=5 309 61 3.6345 0.9626 0.8841
=10 145 42  3.3718 0.9540 0.9021
=20 52 22 2.8834 0.9342 0.9328
230 21 13 2.4915 0.9116 0.9714
=50 6 5 1.5607 0.7778 0.9697

, ( Millettia leptor
botrya) >2cm =5cm  =10cm
459 232 80
50 % , 10
) . 1
=>220cm =30 cm
( Castanopsis fleuryi)
( Nephelium chryseum) 3 5
L 1 2 b
) ; =50 cm
’ 1 2 ’

L . 2 2

10 cm ,

( Paramichelia bail-
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Fig. 1 Accumulation curves of tree species richness,diverdty and evenness indices with increasng sampling area of each plot for tropicad montane rain
fores communitiesin Xishuangbanna (DBH =2 cm) .

.1 Pot1; .2 Pot 2; .3 Pot 3; .4 Pot 4; .5 Pot5; .6 Pot 6.
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Table 4 Compar isons of tree species diver sity and evenness indices bet ween tropical montanerain forest in Xishuangbanna and other forest community
types

Order Community Location Altitude Area DBH  No.of No. of Dwesty Beres
(m) (m? individuds ecies indoss indoss
H Jay
1 TRF Brazl 35000 =10 1420 178 6.21
2 TRF 1600 =24.5 118 59 4.52
Northern Mday peninsula
3 890 2500 >5 154 54 3.408 0.854
TRF(MTf) Xishuangbanna
4 720 2500 =5 187 57 3.349 0.828
TRF(SA) Xishuangbanna
5 660 2500 >10 257 e 3.888 0. 895
TRF(SHf) Xishuangbanna
6 820 870 5000 >5 671 117 5. 900 0. 859
TMRF Wuzhi Mountain (Hainan )
7 900 980 5000 =5 632 118 4.195 0. 880
TMRF Diaoluo Mountain( Hainan)
8 750 400 >3 150 19 1. 664 0. 565
MFAL Xishuangbanna
9 1050 1200 >5 164 29 2. 802 0.832
EBLF Xishuangbanna
10 250 1200 2.241 0.576
EBLF Dinghu Mountain( Guangdong)
11 900 2000 2500 >5 269 54 3.1086 0.7796
TMRF Xishuangbanna
=10 129 36 2.9847 0.8316

TRF: Tropicd ranforest ; TMRF: Tropicd montane rain forest ; EBL F: Evergreen broad-leaved forest ;M AL :Monsoon forest over limestone; Sif : Shorea
chinensis forest ;Mrf :Mixed rain forest.
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