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A STUDY ON PLANT DIVERSITY OF TROPICAL MONTANE RAIN
FORESTS IN XISHUANGBANNA, Y UNNAN

LI Zong Shant TANGJianWei' © ZHENG zheng® LI QingJun® LUO Cheng Kun? LIU Zheng A’
LI Z-Nenf DUAN Wen Yong? and GUO Xian-Mingf
(1 Tropical Rairforest Eoosystem Station, Xishuangbanna Tropical Botanical Garden, Chinese Academy d Sdences, Mengla, Yunnan 666303, China)
(2 Xishuangbanna Bureau o National Nature Reserve, Jinghong, Yunnan 666300, China)

Abgract Tropicd montane rain fores (TMRF) , one o the primary forest vegetation types in Xishuangban-
na, occurs a lower dtitude in the north (TMRF 1) and higher dtitude in the south (TMRF I1) . In order to
undergand the plant diversty characterigics of tropical nontane rain foreds in different zones, sx permanent
plots (50 m x50 m) of tropica nontane rain forest communities at different Stesin Xi shuangbanna were estab-
lished , two of which were in the TMRF | and four in the TMRF Il. The grid method (10 m x 10 m) was used
to record dl individud swith a DBH greater than 2. 0 cmin each plot. Shrub and herb gpecieswere invedigat-
edinnine 5 mx5 mand 2 mx 2 m sub-quadrats, regectively. Hant diverdty indices of trees, shrubs,
herbs, and three sub-tree layers, and changes in plant diverdty indices of communities aong the dtitudina
gradient were analyzed. The results showed that the tota number of plant ecies in the TMRF communities
were 99 - 181, tree gecies richness (S) was 54 - 113, Shanmon-Wiener diversty (H) was 1. 648 7 -

4.049 1, Sponindex (A) was 0.503 5- 0.969 5 and FAeou’ s evenness index (Jgy) Was 0.413 3 -

0.854 9. For shrubs, Swas35- 89, H was2.4132- 3.716 2,A was0.762 7- 0.958 2, and Jg Was
0.678 8- 0.859 3. For the herbs, Swas31- 65, H was2.7921- 3.499 2 ,A was0.9020- 0.938 2,
and Jgywas 0.729 3- 0.838 2. The diversty indices, H ,A , and Js, , Were greates in the herb layer fol-
lowed by shrubs and then trees, whereas gecies richness showed no obvious differences in the TMRF |. For
TMRF |1, the gecies richness and diversity indices, H andA , were greated in the tree layer followed by the
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shrub layer and then the herb layer , but the evenness index (Jg,) was not different among the three layers.
The goecies richness, divergty indices and evenness index of the tree layer and shrub layer in TMRF |1 com-
munities were higher than those in TMRF | communities, nog likdly due to the superior habitat of the TMRF
Il communities. Along the atitudinal gradient , al indices (S, H ,A , Jg) were greatest at the mid-altitudi-
nal zone (about 1 200 - 1 220 m) for trees. This can be attributed to the fact that TMRF communities in the
mid-dtitudina zone are dtuated in a ravine area and have the nog favorable growing conditions anong the Sx
plots. Furthernore , these communities are very near to the ssana rain fored at lower dtitudes, and thus the
tropical rain fores plants are very abundant at these atitudes.

Key words Hant divergty, Tropica nontane rain foreq , Xishuangbanna
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Table 1 The plot characterigics of tropica nontane rain fores communities in Xi shuangbanna

Hot No.
dte ) a8
Puwven Quarping Lancang Lancang Nangongshan 48 km
2225.705 N 22°13.645 N 22°24.195 N 22°23.542 N 21°37.969 N 21°58.413 N
100°05. 470 E 100°53.280 E 100°11.954 E 100°12.022 E 101°27.735 E 101°09.654 E
Bevation (m) 955 970 1900 1950 1970 1325 1345 1200 1220
Agect EN5 NE40 NEL5 NE40 NE40 NES
Jope (°) 25 30 5 10 5 10 25 30 15 20 35
Pogtion Midde-lower Midde Lower Upper Midde Midde
il type Laeritic red Laeritic red Yellow brown Yellow- brown Lateritic red Lateritic red

il il il il il il
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25 10m x 10m 8
, 2.0cm , )
1 ,
10m x 10 m 1 5mx5m
( )
, 2.0cm 3.2
1.0m
, ( ,1995) 3
1 2mXx2m ,
, 1m , : 3
() :
3 , 20m
2.2 , 30 cm ; 10 20 m
, 10 30 cm ; 2
, 10 m , 2 10cm
4 3
( 1994 ; ,1995)
(1) S ( )
(2) Shannon-Wiener CH = - : (%‘)I (%) g g ;
S . A
(3) Snpoon A=1- MNJ(%_ll))_ , > ,
> >
(4) Helou :JSN—EI(ﬂg Shanron-Wiener (H) Smp-
,S ;N S on M) PRdou (Jaw)
i Ni [ , )
3
10 5
3.1 (Millettia leptobotrya) ,
6 459, 70.18 %,
2 (H A Jg)
99 181 , 1.648 7 0. 503 5
56 137 , 5 9 0.413 3; 10
2 21 2 15 3 7,
2
Table 2 The plant ecies conpostion of tropica nontane rain forex communities in Xi shuangbanna
Hot No. No. o ecies No. o tree No. o shrub No. o herb No. o liana No. o fern
9 56 6 21 10 6
127 87 5 16 15 4
106 73 7 2 9 5
103 69 6 15 5 8
138 83 9 18 10 3
181 137 8 20 1 5
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Table 3  Secies richness, diverdty and evennessindices of different layersin the tropica nmontane rain fored communities in Xishuangbanna

Flot No. Layer . No: o No. of species Diversty indices Bvenness indices
indvidud's H A Ja
Tree 654 54 1.6487 0.503 5 0.4133
Upper layer 2 14 2.539 4 0.9132 0.962 2
Midde layer 124 28 1.7890 0.595 6 0.536 9
Lower layer 508 36 1.3526 0.439 3 0.377 4
Shrub 186 35 2.4132 0.762 7 0.6788
Herb 360 44 2.9788 0.920 8 0.787 2
Tree 746 59 2.1808 0.776 9 0.534 8
Upper layer 27 9 1.479 4 0.622 8 0.677 3
Midde layer 119 30 2.527 2 0.8204 0.7430
Lower layer 600 41 1.8235 0.7279 0.491 0
Shrub 180 41 2.806 6 0.870 0 0.755 8
Herb 180 65 3.499 2 0.937 3 0.838 2
Tree 641 69 3.595 4 0.958 8 0.8491
Upper layer 39 16 2.5777 0.9126 0.9297
Midde layer 119 38 3.1874 0.940 0 0.876 2
Lower layer 483 60 3.518 9 0.955 2 0.8595
Shrub 471 64 3.5738 0.958 2 0.859 3
Herb 325 50 3.2624 0.938 2 0.8339
Tree 776 74 3.626 7 0.960 6 0.8426
Upper layer 21 13 2.4915 0.9116 0.9714
Midde layer 124 0 3.3438 0.952 4 0.906 5
Lower layer 631 70 3.5481 0.956 1 0.8351
Shrub 32 20 2.8903 0.9159 0.7835
Herb 370 33 2.8246 0.908 3 0.807 8
Tree 544 93 3.758 7 0.958 1 0.8293
Upper layer 26 13 2.3577 0.834 6 0.919 2
Midde layer 81 34 3.162 6 0.9380 0.8% 9
Lower layer 437 83 3.663 7 0.9523 0.8291
Shrub 333 55 3.2432 0.9331 0.809 3
Herb 31 31 2.8038 0.919 3 0.816 5
Tree 583 113 4.0491 0.969 5 0.8549
Upper layer 14 9 2.106 6 0.867 3 0.958 7
Midde layer % 38 3.3078 0.950 9 0.909 3
Lower layer 470 103 3.9274 0.964 1 0.847 4
Shrub 274 89 3.716 2 0.9414 0.827 9
Herb 335 46 2.7921 0.902 0 0.7293
(Lasianthus hookeri var. dunniana) 30; ( Phrynium
260 220, 34.85% 29.49 %, capitatum) ( Piper semi-immersum)
, (H A Ja) ( Psychatria pillifera) | 20 9 6,

, 2.1808 0.7769 0.534 8

anthemum pal atiferum)
( Piper flaviflorum) ,

( Pseuder-

( Geophila herbacea)

59 50

(H A Jq)

2.9788 3.4992 0.9208 0.937 3
0.7872 0.8382

Shannon-Wiener
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> > , > > ,
> > , > >
> > 4 (H A Ja)
2.5394 0.913 2 0.962 2,
12 12 85.71%,
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14 ( Phoebe puwenen- ( Nephelium chryseum) 3
Sis) ( Phoebe |anceo ata) ( Gomphan- , :
dra tetraandra) 52 44 37, ,
, 12 58 78 379,
, 51.32%, 62.90% 74.61 %,
(H A Ja) ,
4.0491 0.9695 0.854 9 (H A Ja) 1.479 4
10 12 22 20,1 2 0.6228 0.6773, 6 ,
23 24 45; 9 ( Paramichdli-
, a baillonii) , 16,
( Pygeum laxiflorum) 59.26 %, 12 ,
( Beilschmiedia robusta) (Mdimsma simpli- :
cifdia) , (Cas 211 219 70,
tanopsis cal athif ormis) ( Helicia nilagirica) , ,
( Castanopsis hystrix) , :
( Castanopsis mekongensis) (Alchornea ,
tiliagfdia) (Machilus rufipes) , 47 12,
5 70 , ,
3 )
(H A Ja) ,
3.5054 3.7587 0.9581 0.960 6 ,
0.8078 0.8491 >
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, (H A Jg) > 4
3.30.940.84 , 0.90 , ,
, , ( Protium yunnanense) 3 12
, 0.971 4,
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Table 4 The variation of plant diverdty characteridics of tree, shrub and herb layersin tropica nontane
rairfores communities with dtitudind gradient in Xishuangbanna

(m)

Diversty indices Bvenness indices
Layer Altitude Flot No. No.d No. o Y
individud's Pecies H A Ja
955 654 54 1.648 7 0.503 5 0.4133
970 746 59 2.180 8 0.776 9 0.534 8
1200 1220 583 113 4.0491 0.969 5 0.854 9
Tree 135 1345 544 93 3.758 7 0.9581 0.8293
1900 641 69 3.595 4 0.958 8 0.849 1
1950 1970 776 74 3.626 7 0.960 6 0.842 6
955 186 35 2.4132 0.762 7 0.678 8
970 180 41 2.806 6 0.8700 0.755 8
1200 1220 274 89 3.716 2 0.941 4 0.827 9
Shrub 1325 1345 ) 55 3.2432 0.9331 0.809 3
1900 an 64 3.5738 0.958 2 0.859 3
1950 1970 342 40 2.890 3 0.9159 0.7835
955 360 44 2.978 8 0.920 8 0.787 2
970 180 65 3.499 2 0.937 3 0.838 2
1200 1220 335 46 2.792 1 0.9020 0.729 3
Herb 1325 1345 331 31 2.803 8 0.919 3 0.816 5
1 900 325 3.262 4 0.938 2 0.8339
1950 1970 370 33 2.824 6 0.908 3 0.807 8
, Shannon-Wiener Feou
> >
, , Shan-
, nort Wiener Feou
2) Shanron Wiener
( 1200 1220m) ,
“ (Mid-dtitude bulge)” , Shannon-Wiener
( ,1994 ; ,1997; Shanr
Whittaker , 1960) nonWiener
, ( ,2002)
Shannon-Wiener ,
; Helou
3 4)
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Teble5 Qonparionsof tree Pecies diverdty and evenness indices between tropica nontane rain
foregs in Xishuangbanna and the other fores communities
(DBH)
Diameter at Diversty Evenness
A . . . - ences
Order  Community Location Altitude (m) 0 et heignt NO. d No .d indices indices qu
(md) indviduds gecies cited
(cm) H Jay
Lieberman &
S .
1 TRE osaica 300 10 000 210 551 149 4.508 0.901  Liebermen,
199
i >
2 TRE Brazl 35 000 210 1420 178 6.21 ’
1999
3 TRE Northern Maay , 1 600 24.5 118 59 4.52
Peninsua
Co & Zhang,
>
4 TRE Xishuangbanna 660 2 500 10 257 7 3.888 0.9% 1997
5 T™MRF Wzhi Nbuman, 820 870 5 000 25 671 117 5.900 0.859 1999
Hainan
] . S
6 T™RE Diaolwo ‘Nburtan 900 980 5 000 25 632 118 4.195 0.880 1999
Hainan
7 T™MRE Xishusnghenna 955 970 2 500 22 700 57 1.9147 0.474 1
This
invedigation
8 T™MRF Xishusngbenna 1210 1970 2500 22 634 93 3.8115 0.842 3
>
9 MAL Xishusngbenna 750 400 23 150 19 1.664 0.565 o & '
1997
>
10 BLF Xishusnghenna 1050 1200 5 164 29 2.802 0.832
11 Dinghu Mountain 250 1200 2.241 0.576 '
EBLF 1983
Quangdbng

TRF: Tropicd ranfores TMRF: Tropicd nortane rainfores TMRF

: Tropicd nontane rainforeg at lower dtitude TMRF

: Tropica nontane rain

foreg a higher dtitude MHA. : Monsoon fores over limestone EBLF: Bvergreen broadleaved fores
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