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Abstract The species composition plant diversity and the ecological and physiognomic characteristics of a
tropical montane rain forest in Mengsong southern Yunnan were studied. Two main forest community types
were recognized based on their habitat species composition and forest profiles a Mastixia euonymoides-
Phoebe megacalyx community and a Parachmeria yunnanensis- Gymnanthes remota community. The montane
rain forest is characterized by evergreen mesophanerophytes and microphanerophytes with simple leathery and
entire mesophyllous leaves a relatively high abundance of woody lianas and epiphytes abundant herbaceous
phanerophytes few butiressed trees and little or no cauliflory. Compared to the seasonal rain forests of the re-
gion and equatorial lowland rain forests the montane rain forest has a lower abundance of mega- and meso-
phanerophytes and big woody lianas but a higher abundance of microphanerophytes nanophanerophytes and
herbaceous phanerophytes and more plants with simple leathery and non-entire leaves and microphyllous
leaves. Compared with the dominant monsoon evergreen broad-leaved forests common in southern China epi-
phytes and herbaceous phanerophytes are more abundant in the montane rain forest but have fewer plants with
non-entire and microphyllous leaves. The montane rain forest in Mengsong can be classified as a wet tropical
montane forest similar to the lower montane rain forest from tropical Asia. The montane rain forest in Mengsong
has similar species diversity to the seasonal rain forest but higher species diversity than the monsoon evergreen
broad-leaved forest of the region.

Key words Tropical montane rain forest Plant diversity Physiognomy Southern Yunnan

2003-03-20 2003-06-16
40271048 30170168 2002C0067M

E-mail zhuh@xtbg. ac. cn



352

28

dley-Charles 1987  Morley
1998

Au-

1998 Hall & Holloway

1
Myers 1998 1.1
20
100°25" ~ 100°35" E 21°27" ~ 21°34" N
1.2
1980 1987 1 600 m 16.7 C =10
C 6083 C 2 400 h
1.7 C 28.5 C
1 800 ~ 2 379 mm 80%
5~10 83.4%
1.3
Alcimandra cathcartii “ ?
Parachmeria yunnanensts Manglietia in- 1 577 m
signis 3 km® 100 knm?
Sarcandra hainanensis 3% 97 %
800 ~2 100 m
Gymnanthes remota 800
2000a 2000b ~ 1500 m 1 500 ~ 2 100 m 1
Lasianthus inodorus 550m
Zhu 2001
1999
100 km®
1300 ~ 1900 m
- 25mx20m 5 10
5 em
5 2.5mx2m

5 cm



353

Curtis & Mclntosh 1951
Shannon & Wiener 1949
Raunkiaer 1934

1300~1 800 m

70% ~ 90%

Mastixia euonymoides Phoebe
megacalyx

3.1 - Form.
onymoides - Phoebe megacalyx

Mastixia eu-

100 m

A 22~35m
80%
Nyssa wenshanensis
var. longipedunculata Manglietia hookeri

Michelia cavaleriert

Michelia hedyosperma Hovenia acerba var.

kiukiangensis Cinnamomum javanicum
Nyssa wenshanensis Drypetes
salicifolia Alseodaphne pectiolaris

Callophylum polyanthum

2 m

B 11~20 m 70%

Dysoxylum binecterifer-

um Linociera insignis Syzy-
Helicia

Rhododendron moulmaien-

sis Ostodes kuangii Lit-

gium  brachyanthersum

pyrrhobotrya

sea lancifolia var. pedicellata
C 5~10 m 40% ~ 50%
Cylindrochelupha kerrii
Cryptocarya rolletii Macaranga
henryi Litsea vang var. lobata
Ardisia thyrsiflora Litsea verticilla-

ta Alsophila costularis

2001
50%
Psychotria symplocifolia Bras-
salopsis fatsioides Mycetia gracilis

Brachytome hirtellata var. glabrescens

Lasianthus hookeri Oxyspora
vagans Lasianthus lucidus
50% ~ 70%
Ophior-
rhiziphyllum macroboiryum Allantodia dilata-
ta Arisaema erubescens Cleni-

topsis sp. Microsorium dilatatum

Piper glabricaule Porandra scan-
dens Rhynchotechum obovatum
Arachniodes

Elatostem cuneata

Strobilanthus ~ sp.
spectabilis
Globba racemosa

2 m



354 28
tyophylla
Epigeum auritum Argyreia B
capitata Bousigonia angustifolia Cla-
mus sp. Dinochloa bannaensis Gne-
tum montanum Gnetum pendulum 2001
Prper flaviflorum Tetrastigma hen- 30% ~ 40%
ryt
Fvodia lepta Fargesia
Pothos chinensts Neottopteris nidus plurisetosa
Rhaphidophora hongkongensts Smilax myritillus
Aeschynanthus bracteatus Gonatanthus
ornatus Pholidota imbricata
Rhaphidophora  decursiva Rhynchanthus Davallia mairesii Pteris sp.
beesianus Asplenium normale Ophiopogon  graminifolia
Hymenodictyon parasiticus Lysionotus Colysis pothifolia Strobilanthus sp.
serratus Agapetes sp.
Con-
3.2 - Form. Parach- naris paniculatus Celastrus monospermum

meria yunnanensis- Gymnanthes remota

25~28 m
30

A 17 20~25 30 m

Acer de-
candrum Podocarpus  niriifolius
Acer huianum Caraibiodendron stellatum
Lithocarpus pseudoreinwardtii

Mastixia pentandra subsp.

chinensis
B 5~20 m 70% ~
80%
Xanthophylum yunnanen-
sis Wendlandia pingpiensis

Gomphandra tetrandra
Dimocarpus yunnanensts Cinnamomum bejol-

ghota Lindera meicalfiana var. dic-

Alyxis balansae
Bauhinia claviflora Calamus henryanus

Dalbergia pinnata Kadsura anamos-

ma Milletia pachycarpa Sala-
cia polysperma

Liparis sp. Peper-
omia heyneana Tupidanthus calyptratus

1
- 500 m’ 5 em
22 ~29 4 ~ 71

2.506~3.154 - 500
m’ 5 cm 20 ~ 28

44 ~72 2.692 ~2.903

2 500 m*

23 ~ 25
22 ~27



3 355

1

Table 1  Species diversity of the tropical montane rain forest types in Mengsong southern Yunnan

Area Alt. Slope Slope Number of Number of  Shannon-Wiener s
Forest type Plot 2 o . s .
m' m aspect species individuals index
- 98-11-2 500 1780 35 NE 24 61 2.505 64
Form. Mastixia ewonymotdes- 98-11-5 500 1500 10 N 26 52 2.899 61
Phoebe megacalyx 98-11-7 500 1580 15 E 29 71 3.154 37
99-1-2 500 1650 10 E 24 44 2.897 83
99-1-3 500 1650 20 S 22 51 2.847 38
Average 25 56 2.860 97
- 98-11-1 500 1700 30 W 20 41 2.692 38
Form. Parachmeria yunnanensis- 98-11-3 500 1650 15 W 22 45 2.841 32
Gymnanthes remota 98-11-6 500 1650 5 SW 28 72 2.930 28
98-11-4 500 1700 30 N 22 64 2.741 25
99-1-1 500 1700 30 NE 23 54 2.698 58
Average 23 55 2.780 76
2

Table 2 Comparison of species diversity among different tropical forest types in southern Yunnan

Average number Average number of Average Shannon-
21
Forest type Area of species individuals Wiener' s index
Tropical montane rain forest in Mengsong
Form. Mastixia euonymoides- Phoebe megacalyx 3300 /5 » 36 2.860 967
Form. Parachmeria yunnanensis- Gymnanthes remota 5500 75 » 5 2.780 764
Seasonal rain forest
Lower hill seasonal rain forest 5 500 /5 22 36 2.821 786
Ravine seasonal rain forest 5 500 /5 27 57 3.065 317
Monsoon evergreen broad-leaved forest 5 500 /5 18 93 1.052 3
1 5 500 m? Mean of five 500 m* plots
5
4
0.5 hm* 261
3
79.3% 13% "
Zhu
4.6% 23.4% 20.7%
1997 1998 Brown 1919
8.4% 9.2%
Beard 1944 Paijmans 1970 Givinish 1978 Proctor
4 68. 2%
et al. 1998 6 7
26.1% 5.7%
76.4% 22.8%
40.8% 59.1%
5
90.6% 6 i
9.4% 45.6% 54.4%

76.5% 23.5%
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3
Table 3 Life form spectrum of the tropical montane rain forest in Mengsong southern Yunnan
Life form No. of species Percentage %
Megaphanerophyte 12 4.6
Trees Mesophanerophyte 61 23.4
Microphanerophyte 54 20.7
Subtotal 127 48.7
Shrubs Nanophanerophyte 22 8.4
Herbaceous phanerophyte 24 9.2
Herbaceous plants Geophyte 5 1.9
Chamaephyte 25 9.6
Subtotal 54 20.7
Liana Liana phanerophyte 34 13.0
Epiphyte Epiphyte 24 9.2
Total 261 100
4
Table 4 Leaf sizes of the tropical montane rain forest in Mengsong southern Yunnan
. . Total
Leaf size Macrophyll Mesophyll Microphyll
No. of species 1 97 29 127
Trees Percentage % 0.8 76.4 22.8
No. of species 9 13
22
Shrubs Percentage % 40.8 59.1
No. of species 9 32 13 "
Herbs Percentage % 16.7 59.2 24.1
No. of species 1 28 5 u
Lianas Percentage % 3.0 82.4 14.7
No. of species 4 12 8 "
Epiphytes Percentage % 16.7 50.0 33.3
No. of species 15 198 48
261
Total Percentage % 5.7 68.2 26.1
5
Table 5 Leaf types leaf textures and leaf margins of the tropical montane rain forest in Mengsong southern Yunnan
Leaf type Leaf texture Leaf margin
S C P L E N Total
Species number 113 14 51 76 97 30 127
Trees Percentage % 89.0 11.0 40.2 59.8 76.4 23.6
Species number 21 1 17 5 17 5 -
Shrubs Percentage % 95.4 4.6 77.3 22.7 77.3 22.7
Species number 134 15 68 81 114 35 149
Total Percentage % 90.6 9.4 45.6 54.4 76.5 23.5
S Simple C Compound P Papery L Leathery E Entire N Non-entire
6
Table 6 Comparison of leaf texture and leaf margin spectra between the tropical montane rain forest in Mengsong and the tropical
rain forest in southern Yunnan and the equatorial tropical rain forest
Leaf texture Leaf margin
Forest type . .
Leathery Papery Entire Non-entire
Tropical montane rain forest in Mengsong 54.5 45.5 76.5 23.5
! Tropical seasonal rain forest in Xishuangbanna 45.5 54.5 80 20
Tropical rain forest in New Guinea 50 50 85 15

1 From Dipterocarpus rain forest in southern Yunnan
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7
Table 7 Comparison of compound leaves between the tropical montane rain forest in Mengsong and several
other tropical rain forests for phanerophytes
Forest type Simple leaves % Compound leaves %
The tropical montane rain forest in Mengsong 90.6 9.4
Tropical seasonal rain forest in Xishuangbanna 78.6 21.4
Lowland rain forest NE India 80.5 19.5
Tropical rain forest New Guinea’ 77.0 23.0
Tropical rain forest Brazil® 72.1 27.9
1 From Proctor et /. 1998 2 From Paijmans 1970 3 From Givinish 1978
8
Table 8 Comparison of leaf texture leaf margin and leaf type spectra for the tropical montane rain forest of southern
Yunnan and evergreen broad-leaved forests from tropical and south subtropical regions in China
Leaf texture Leaf margin Leaf type
Yo % % %o % %
Forest type . . .
Leathery Papery Entire Non-entire Simple Compound
Tropical montane rain forest in Mengsong 345 4.5 76.5 235 %06 9.4
South subtropical evergreen broad-leaved forest SE Guang- 77.3 22.7 61.5 38.5 96 4
dong'
65.5 34.5 60.7 39.9 90.5 9.5
Subtropical evergreen broad-leaved forest N Guangdong®
South subtropical evergreen broad-leaved forest SW Guang- 59.6 40.4 70.7 29.3 89.9 10.1
dong’
63.5 36.5 63.5 36.5 89.6 10.4
Typical subtropical evergreen broad-leaved forest Fujian*
53.6 46.4 43.9 56.1 91.6 8.4
Subtropical montane evergreen broad-leaved forest Guizhou®
1 1995 2 1993 3 1987 4 1987 5 1985
1995 1993 1955
1987 1986 1985 Rain
1982 1966 forest Lower montane rain forest
1973 8 Montane rain forest Montane thicket

Beard 1944

Elfin woodland ~ Richards 1952
Tropical rain
forest Submontane rain forest
Montane rain forest ~ Grubb 1963
Whitmore 1984
1990
9
22~30 35 m
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Table 9

9

Characters of structure and physiognomy used to define the principal montane rain forest formations

Richards 1952 Tropical rain forest Submontane rain forest Montane rain forest
Grubb et al. 1963 . . Fropical Tropical
Tropical Lowland rain forest Lower montane rain forest Upper montane rain forest
Whitmore 1984 1990 Lowland evergreen rain forest Lower montane rain forest Upper montane rain forest
Altitude <1200m W 750 1200~1500 m W 1500~3000 3500 m W
4.5~18 G 1.5~18
Height of canopy 24~36 45 m G 25~45m W 15~27m G 15~33m W W m m
60 80 m 37 26 m
- m
Emergent trees Characteristic plant to 60 80 m tall Often absent 10 37 m tall W Usually absent to 26 m tall
W W
Strata of trees 3 G 2 G 1 G
Pinnate leaves Frequent W Rare W Very rare W
Predomi leaf siz
vedominant leafsize Mesophyll G Mesophyll G Microphyll G
class
Predominant .
leaf size class woody plants Mesophyll W Mesophyll W Microphyll W
Climbers
Photophytes Frequent G Uncommon G Uncommon or none G
Skiophytes Common or occasional G Common G Uncommon G
Big woody climbers Abundant W Usually none W None W
Bole climbers Often abundant W W Frequent to abundant Very few W
Vascular epiphyt c G Frequent W Abundant G W Common G
ascular epiphytes ommon requen undan|
PIPhY qa Frequent W
Non-vascular Common G Occasional Abundant G Ve‘ry abundant
. . G Often abundant
epiphytes W Occasional to abundant W W
Usually frequent and Uncommon small G None G
Buttress
large G W W Usually absent W
Cauliflory Frequent W Rare W Absent W
W From Whitmore 1984 1990 G From Grubb et al. 1963

Grubb et al.

1980 1987

60 %

Meijer 1959

1963

Massenerhebung  or

mass elevation effect

Whitmore 1984 1990

1980 1987

Whitmore 1990

Miieller-Dombois & Ellenberg 1986  Richards

1996

23 ~25
22 ~27

Colin

/

500 m?

1996

Proctor
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