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L | Zong-Shan', TANG JianW ei* , ZHEN G Zheng®, L 1Q ing-Jun’,
DUAN W en-Yong®, ZHU Sheng-Zhong®?, GUO XianM ing?, ZHAO Jian‘W ei’, ZEN G Rong’

(1 Tropical Rainf orest Ecosystan Station, X ishuangbanna T rapical B otanical Garden, The ChineseA cademy o Sciences,
M engla, Yunnan 666303, China 2 X ishuangbannaBureau d N ational N ature Reserve, Jinghong, Yunnan 666300, China)

Abstract: Tropical montane rain forest (TM RF), one of the primary forest vegetation types in
Xishuangbanna, occurs at low er altitude in the north (TM RF 1) and higher altitude in the south
(TM RFII). In order to understand the community characteristics of tropical montane rain forest
in different zones, four petmanent plots (50 mx 50 m) of tropical montane rain forest communi-
ties at different sites in X ishuangbannaw ere established, wo of whichwere for TM RF | and two
for TM RF Il Thegridmethod (10mx 10m) wasused to record all individualsw ithDBH greater
than 2.0 an in each plot Shrub and herb geciesw ere investigated in nine 5mx 5m and 2m X

2m sub-quadrates regectively. Plant gecies composition, physiognomic characteristics of those
communitiesw ere analyzed The results showed that, in the 2500 m? plot, total nunber of plant
gecies in the communitiesof TM RF is 105- 178, representing 80- 130 genera and 46- 61 fami-
lies The floral composition of those communities can be divided into 11 areal types and the tropi-
cal distribution composition accounts for about 90%. Among those floral areal types, Pantropic
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and Trop. A sia (Indo-M alesia) distributions are dom inant, accounting for 23.4%- 32.88% and
25.2%- 36.67%, regectively. Concerning about the life form gectrum, phaenerophytes are
dom inant in the communities, anongw hich the proportion of meso and micro-phaenerophytes are
very high, acoounting for about 50% and 21.30%- 27.78%, regpectively. Concerning about the
leaf characteristics, the communities was composed mainly of leaves whose characteristics are
meophylls (72.66%- 82.54%), single (75%- 86.33%), papery (58.73%- 62.22%), entire
(76.67%- 83.33%) and no-caud (about 90%). Compared w ith the communities of TM RF 1I,
the communities of TM RF [ hasmore tropical distributional plants,more lianas, mesphylls and
entire leaves, but has lessm icro-phaenerophytes T his indicates that the communitiesof TM RF |
aremore close to the typical seasonal rain forest in X ishuangbanna Compared w ith the communi-
ties of ravine and lower hill seasonal rain forests in Xishuanbanna, the communities of TM RF
have less tropical distributional plants,mega-phaenerophytes and lianas, asw ell as lessmega and
macrophylls, but have more temperate distributional plants, micro-phaenerophytes and micro-
phylls This indicates that the communities of TM RF have obvious transitional characteristics
from seasonal rain forest to evergreen broad-leaved forest

Key words Coenological characteristics T ropical montane rain forest; Xishuangbanna
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Tablel The basic plot featuresof tropical montane rain forest communities in X ishuangbanna
. (rT1) Long . . pH Organic
PlotNo L ocation Elevation andL at A ect Slope Position Soil type pH value yatter (%)
1 Puwen 955 foo0s e NES 25 30 el over Lateritired ol 4780 1158
2 Guanping 970 o oepE NEAC S 100 e | seritcredoil | 500 0660
N angongshan 1325 1345 126!.1"03277 976??5|\IE NE40° 15° 20° M iddle L ateritic red il /968 1376
4 immoa 1200 1220 BEAGIN NEs s Middle Lateritic red il 2246~ 10%
25 10mx 10m 49 102 ;3 137
, >2am 50 100 ;4 178
, , 61 130 (2 ,1
, (Rubiaceae, 8 10 )
1 10mx 10m (L auraceae, 6 10 ), (Euphor-
1 5mx5m ( biaceae, 3 3 ) (Fagaceae,2 6 ) 2
) 9 : (8 14 ) (8 9
< 2.0an, >1.0m ) (Sepindaceae, 6 7 ),
, M yrsinaceae,5 5 ) 3
(9 14 ) (8 12 )
1 2mXx 2m , <1m (7 9 ), (2 7))
() , (Apocynaceae,5 5 ) 4
(11 16 ) 8 9 ) (5 12
122 ), (M eliaceae, 6 8 ) (6
6 ) : :
(191 = ( + +
) x 300 212
2 ( > 2an) (
3),1 ,
21 (M illettia leptobotrya) ,
211 112. 84, ; (Paramiche-
4 ,  2500m? lia baillonii) (Schimaw allichii)
1 105 , ) ;
46 80 ;2 128 (Castanagpsis f leury i)
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2
Table 2 The composition of dominant genera and fanilies of tropical rain forest communities in X ishuangbanna
1 Plot 1 2 Plot 2 3 Plot 3 4 Plot 4
Na Family Nao of No of Nao of No. of No of No of No of Nao of
genera ecies genera ecies genera ecies genera ecies
1 L auraceae 6 10 8 14 9 14 5 12
2 Euphorbiaceae 3 3 5 5 7 9 11 16
3 Rubiaceae 8 10 8 9 8 12 8 9
4 Sepindaceae 2 2 6 7 1 1 6 6
5 Fagaceae 2 6 2 6 2 7 2 7
6 M eliaceae 2 2 2 2 - - 6 8
7 M oraceae 1 9 3 5 1 4 3 7
8 A pocynaceae 2 2 2 2 5 5 2 2
9 M yrsinaceae 2 2 5 5 2 3 2 2
10 Papilionaceae 2 3 4 4 2 3 2 4
11 A nnonaceae 2 2 4 4 2 2 3 3
12 O leaceae 2 3 3 3 1 1 4 4
13 Rutaceae 2 2 1 1 1 1 4 6
14 M mosaceae - - 1 1 3 3 4 5
15 V ebernaceae 1 1 2 2 - - 4 5
16 U Imaceae - - - - - - 4 5
17 Theaceae 2 3 2 3 3 3 3 3
18 Icacinaceae 1 1 1 1 - - 3 3
19 Sapotaceae 1 1 - - 1 2 3 3
20 A raliaceae 2 2 2 3 - - 2 3
e Note “ - " No families in thisplot
3
Table 3 _The mportant value of dominant tree geciesof tropical montane rain forest communities in X ishuangbanna
1 Plot 1 2 Plot 2 3 Plot 3 4 Plot 4
No Species Num. of Importance Num. of Importance Num. of Importance Num. of Importance
individuals __ value individuals __value individuals __ value individuals __value
1 M illettia lep tabotrya 459 112 84 260 60 04 - - 8 324
2 paramichelia baillonii 3 15 29 19 47 63 22 18 12 1 Q 46
s L asianthus hookeri var. dunniana 9 478 220 a4 . . . )
4 Schimaw allichii 3 973 2 1 89 27 35 29 10 11 13
5 Castangp sism ekongensis . ) ) ) 59 8Q 22 ) )
6 P hoebe lanceolata 23 13 23 82 23 41 4 176 44 13 79
7 Phosbe puw enensis 8 4 75 13 18 22 7 5 61 52 18 00
8 . 1 1 68 - - 11 15 65 4 6 31
L ithocarpus truncatus
9 . . 9 14 90 5 521 10 6 45 13 5 92
Castanagpsis f leury i
10 Aphananthe cupidate ) ) ) ) ) ) 20 14 59
1 A Ichornea tiliadf olia . . . ) %5 14 58 . )
12 M achilus ruf ipes 6 4 28 7 3 38 38 14 01 5 3 42
13 Ganphandra tetrandra 12 ~16 . ) . . 87 13 8
14 Choeropondias axillaris ) ) ) ) . ) 87 13 68
15 . " - - - - 27 13 23 1 Q 46
L itsea garrettii
16 A Ibizia kalkora ) ) ) ) 2 17 10 1219
17 12 12 03 - - - - - -

Chisocheton siam ensis
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3
1 Plot 1 2 Plot 2 3 Plot 3 4 Plot 4
Na Species Num. of Importance Num. of Importance Num. of Importance Num. of Importance
individuals __value individuals __value individuals __value individuals __value
18 Castanapsis calathif om is 1 a8l ) ) 22 1214 1 176
19 . . - - 3 1 38 7 3 82 13 11 38
M eliosna velutina
20 | teadap hne cardata . . ) ) 23 10 61
21 - - - - - - 8 10 08
M orusmacroura
22 N ehelium chry 6 9 63 1 Q 62 - - - -
23 A ctinodap hnne henry i 4 2 86 12 6 42 1 Q 69 25 9 24
24 A cronychia pedunculata 14 900 6 347 . . 1 Q 45
25 Castanapssis f erox ) ) ) ) 13 8 93 ) )
- Note “ - "No gecies in theplot
(P hoebe lanceolata) (Chiso (Choerogpondias axillaris) (A Ibizia
cheton siam ensis) 2 kalkora) (M eliosna velutina)
, (L asianthus (M orusmacroura) , 10
hookeri var. dunniana), 40 ; , (1 2
(Phoebe puw e ) :
nensis) , 20 3 ; (3 4 )
(Castanagpsis m ekongensis) , ,
30 ; 213
(L ithocarpus truncatus) (A Ichornea [20] ,
tiliaef olia) (M achilus ruf ipes), ,
15 4 11 ( 4)
(Aphananthe cuspidata) (Gan- ( 2 7 , 90%,
phandra tetraandra), 15 : ( - )
4
Table 4 The floral composition of tropical montane rain forest communities in X ishuangbanna
(%) N um. of genera
- 1 2 3 4
No A real-types Plotl1  Plot2  Plot3  Plt4 RSRF LHSRF e
1 Cosnopolitan 319
2 Pantropic 26 03 36 67 29 79 25 20 19 6 25 3 22 8
3 Tropical A sia & T ropical American disjuncted 822 4 44 ~45 n09 43 46 24
4 OldWorld T ropical 12 33 11 11 15 96 14 96 14 0 137 10 3
5 Tropical A sia & Tropical A ustralasia 10 96 10 0o 851 709 Q2 10 2 69
6 Tropical A sia to T ropical A frica 274 333 426 472 48 “3 84
« - )
7 T ropical A sia (IndoM alesia) 32 88 27. 78 23 40 31 50 42 3 332 328
Total Tropical elenents 93 15 93 33 89 36 90 55 94 1 93 7 90 1
8 North Tenperate 111 2 13 551 18 19 52
° East A sia & North American disjuncted 548 444 319 236 18 15 a1
10 M editerranean,W. A sia to C. A sia 137 106 079 a3 a4
11 East A sia 111 1 06 Q79 a3 15 51

Notes RSRF ~Ravine seasnal rain forest; LHSRF ~—Lawer hill seasonal rain forest; FX — Flora of X ishuangbannal*l.
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2 )
(3 4 ) r 2 )
L (3 4 ) ’
22
221 ,
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Table5 The comparion of life form gectra betw een tropical montane rain forest in X ishuangbanna
and several other forest communities
T ropical montane rain forest
1 2 3 4 *5
L ife form Plot 1 Plot 2 Plot 3 Plot 4 o Q .3 . ‘4 y )
Species Species 7 Species 7 Species 7
Epiphyte 109 4 54
) 12 1111 16 12 70 12 863 9 500 182 18 3 13 3 14 24 5
L iana
M g ph 6 556 6 476 5 360 15 833 67 Q7 3 1
M s ph 50 46 30 59 46 83 65 46 76 90 5000 267 28 46 4 25 319
M i ph 23 2130 27 21 43 34 24 46 50 27.78 133 15 4 211 16 125
Na ph 5 4 63 6 4 76 8 LH76 5 2 78 79 97 10 2
26 14 4
H. ph 7 6 48 7 5 56 8 576 7 3 89 67 46 0
ch 2 185 3 2 38 4 288 3 167 91 86 0 17 79
H 1 0093 0 0 2 144 0 0 0 Q6 1 51
G 2 185 2 159 1 Q72 1 Q6 Q6 19 37

Notes M g ph —M ega-phanaerophyte M s ph —M eso-phanaerophyte M i ph —M icro-phanaerophyte Na ph — N ano-phanaerophyte

H. ph — Herbaceous phanaerophyte Ch — Chamaephyte H — Heamicryptophyte;, G — Geophyte

* 17 Ravine seasonal rain forest

in X ishuangbannal**l; * 2—L ower hill seasonal rain forest in X ishuangbannal**); * 3~ T ropical montane rain forest (Jianfengling,
Hainan Island) [??l; * 4—M onsoon evergreen broad-leaved forest in South A sia (D inghu M ountain, Guangdong) [*}]; * 5~ Sub-

tropical rain forest (Hexi, Fujian) ]

222
Raunkiaer
( 6),
. 12.22%
,  14.29% 20.88%,

82.54% ;

[21]
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Table 6 The comparison of leaf scale gpectra betw een tropical montane rain forest in X ishuangbanna
and several other forest communities

L eaf scale gectra

Forest type Gl MA ME M1 NA LE
T ropical montane rain forest

1 Plot 1 80 56 16 67 Q 93 185
2 Plot 2 Q79 82 54 14 29 Q79 159
3 Plot 3 2 16 72 66 20 88 2 16 2 16
4 Plot 4 7722 20 00 111 167

“1 Qa9 89 74 1 16 1

2 65 74 2 19 4

“3( ) 12 70 7 16 2 Q6

“4( ) 4 62 31 3

Notes GI, gigantophyll; M A, macrophyll; M E, mesophyll; M I, microphyll; NA, nanophyll; L E, leptophyll * 1, Ravine seaonal
rain forest in X ishuangbannal™'l; * 2,L ower hill seasonal rain forest in X ishuangbannal*!l; * 3, T ropical montane rain forest
(Jianfengling, Hainan Island) [??); * 4,M onsoon evergreen broad-leaved forest in South A sia (Hongkong Island) 4.

90% 1 2 )
223 (3 4 )
( 7), 75% 86.96%: ,
. 58.73% 62.22%:; , ,
76.67% 83.33%); ,
7

Table 7 The comparion of leaf texture, leaf margin and leaf gpex gectra betw een tropical montane rain forest
and tropical seaonal rain forest in X ishuangbanna

L eaf type L eaf texture L eaf margin L eaf apex
Forest type

Smple  Compound L eather Paper Entire  Non-entire No Caudal Caudal

1 Plot 1 86 11 13 89 37 96 62 04 83 33 16 67 89 81 10 2
2 Plot 2 80 95 19 05 41 27 58 73 80 16 19 84 89 68 10 3
3 Plot 3 86 96 13 04 40 29 59 71 78 42 21 58 89 93 10 1
4 Plot 4 75 00 25 00 37 8 62 22 76 67 23 33 89 39 10 6
( )"t 79 4 20 6 41 2 58 8 776 22 4 87. 9 12 1

Note * 1, Seasonal rain forest in X ishuangbanan!!l

36.67%) )
3
( 50%) (21. 30%
(1) 27.78%) ; ,
, 2500m? 105 178 (72.66% 82.54%) (75% 86.96%)
, 46 61 80 130 (58.73% 62.22%) (76.67% 83.33%)
(M agnolinaceae) ( 90%)
(T heaceae) : :
(M oraceae) ,
(A nnonaceae) (M yristicaceae) \
11 [6,9]
( 90%), « - ) 1 2 )

(23.40% 32.88%) (25. 20%
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