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182 1176 3340 *,
w3TROPICOS of Mis—
— souri Botanical Garden ( http: // mobot. mobot. org/
W3T/Search /vast. html) o
15
° 3
3.1
. 186
1357 499 . o
2 182 1176 3 340
‘. (285 ).
_ 22926" ~ 23°26°N (276 ) . (235 ). (219 ).
104°27 ~ 108°48°F 75 m (180 ). (141 ), (134 ).
3047 m . . . (126 ) . (124 ). (109 )
. 6 14380 km>. 6 ( Do 10
8
1 20
° A A Table 1 The twenty families with most species richness
among the floras of south and southeast Yunnan
° % %
722.8C =10 Orchidaceae 328 9.82 Fabaceae 285 5.70
) ’ Fabaceae 211 6.32 Orchidaceae 276 5.52
< 8246 °C; 1764 mm Rubiaceae 142 4.25 Rubiaceae 235 4.70
( 11 4 ) 330 mm 18. Poaceae 132 3.95 Poaceae 219 4.38
7% 86% . Euphorbiaceae 117 3.50 Asteraceae 180  3.60
14 Asteraceae 106 3.17 Lauraceae 141 2.82
Moraceae 73 2.19 Urticaceae 134 2.68
6 186 1357 4 Zingiberaceae 72 2.16 Euphorbiaceae 126 2.52
996 . 3 R Urticaceae 72 2.16 Rosaceae 124 2.48
0N - Lauraceae 70 2.10 Fagaceae 109 2.18
21°097 ~ Acanthaceae 68 2.04 Moraceae 104 2.08
22°36°'N 99°58° ~ 101°50°E N Lamiaceae 61 1.83 Ericacese 9% 1.92
3 480 m Asclepiadaceae 58 1.74 Lamiaceae 91 1.82
2 Apocynacese 51 1.53 Cyperaceae 87 1.74
2403 m 19 690 lem". Annonaceae 49 1.47 Acanthaceae 85 1.70
Vethenaceae 48 1.4 Theaceae 81 1.62
R Cucurbitaceae 46  1.38 Gesneriaceae 79 1.58
21C =10C 7639 C: 1531.9 Rosaceae 46 1.38 Liliaceae 64 1.32
Vitaceae 45 1.35 Celastraceae 65 1.30
mm (11 4 ) 282 mm (5 Fagaceas M1 Araliacese 64 1.28
~10 ) 1 250 mm 80% -

50
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30.2%
N 27.3% .
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Fig.1 Comparison of geographical elements from the floras of south and tropical southeast Yunnan
L. ;1L — ;1L AN — v V. — ;
VI , VIL , VIIL ; IXL ;X ;
XL N , XIL , XIIIL ; XIV.

I. Pantropic; II. Tropical Asia and Tropical America disjunct; III. Old World Tropic; IV. Tropical Asia to Tropical Australia; V. Tropical Asia
to Tropical Africa; VI. Tropical Asia or Indo — Malesia; VII. North Temperate; VIII. East Asia and North America disjunct; 1X. Old World
Temperate; X. Temperate Asia; XI. Mediterranean W. Asia to C. Asia; XII. Center Asia; XIII. East Asia; XIV. Endemic to China

2) . 3.3
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Table 2 The representative families ranking by their

species percentage in the total of the family

% %

Urticaceae 6.86 Magnoliaceae 31.52
Menispermaceae 6. 67 Comaceae 23.33
Moraceae 6.64 Fagaceae 15.57
Meliaceae 6.55 Smilacaceae 13.44
Zingiberaceae 6.36 Theaceae 13.28
Fagaceae 6.29 Urticaceae 12.76
Cucurbitaceae 5.94 Styracaceae 12.50
Vitaceae 5.29 Symplocaceae 10.40

Commelinaceae 4. 84 Moraceae 9.45

Verbenaceae 4.17 Caprifoliaceae 8.81

Apocynacease  2.76 Aquifoliaceae 8.33

Lauraceae 2.46 Vitaceae 7.06

Annonaceae 2.28 Begoniaceae  5.67

Convolvulaceae  2.25 Cucurbitaceae 5.29

Rutaceae 2.22 Verbenaceae 5.22

Sterculiaceae 2.20 Celastraceae 5.00

Asclepiadaceae  2.07 Commelinaceae 5. 00

Acanthaceae 1.97 Oleaceae 5.00

Malvaceae 1.89 Lauraceae 4.95

Orchidaceae 1.77 Myrsinaceae  4.90
89.6% 79.9%

50.7% *
349
237

( Dendropanax)
( Talauma)
sa)
( Madhuca)
( Dipterocarpus)

( Gonocarym) .

( Evolvulus)
( Clethra) .
( Caris—

( Licuala) .

( Hopea) .

( Endospermum)

( Saraca) .

( Exbucklandia) . ( Distylium) .
( Amentotaxus) . ( Amesiodendron) .
( Deutzianthus) . ( Eberhardtia) .
( Huodendron) ( Lysidice)

( Pavieasia) ( Rehderodendron) .
( Rhodoleia) . ( Rhoiptelea)

( Pouteria) .

( Calophyllum) . ( Gymnanthes) .

(Ar-

ytera) ( Polyosma) . ( Anogeis—
sus) . ( Neuropeltis) ( Butea) .
( Kopsia) . ( Mezzettiopsis) ( Xanto-
lis) ( Bruinsmia)
57 53 22
17 —
( 3).
( Acanthopanax) . ( Euptelea) ( Tra—
chycarpus) . ( Dichocarpum) ( Dys—
osma) . ( Keteleeria) . ( Toricellia) .
( Akebia) . ( Platycarya)
( Aesculus) ( Asarum) .
( Berberis) . ( Ribes) . ( Cotoneas—
ter) . ( Spiraea) . ( Taxus) .
( Tilia) . ( Coriaria) —
( Carya) . ( Liriodendron) .
( Stewartia) . ( Abelia)
( Trachycarpus) ( Delavaya) .
( Dipteronia) ( Diuranthera) .

( Emmenopterys) .

( Ferrocalamus) .

( Excentrodendron) .

( Glyptostrobus)

( Manglietiastrum) ( Metapanax) .

( Whytockia)

3

Table 3 Genera respectively in southern Yunnan and

tropical southeastern Yunnan across geographical elements

%

%

1 8 3.38 6 1.72
2 47 19.83 27 7.74
3 5 2.11 6 1.72
4 16 6.75 9 2.58
5 28 11.81 14 4.01
6 19 8.02 23 6.59
7 85 35.86 98 28.08
8 5 2.11 53 15.19
9 — 2 0.84 17 4.87
10 7 2.95 14 4.01
11 1 0.42 2 0.57
12 1 0.42 1 0.29
13 2 0.84 0 0.00
14 7 2.95 57 16.33
15 4 1.69 22 6.30
237 100.00 349 100.00
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Fig.2 Distributions of Cycas species in Yunnan and neighboring areas

2
( Cycas tangingit)

1

The dash-dot line shows a natural demarcation of Cycas species between southern and southeastern Yunnan: Only 2 species on the west of the line

one species ( Cycas tangingii) with very limited distribution on the line

dostegia)
2

27

4)0

( Saraca dives) . ( Lysidice rho-

( Amesiodendron chinense) .

( Deutzianthus tonkinensis) .

( Garcinia paucinervis)

« ”»

( Zenia insignis) .
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The figure shows a lake-shallow lake zone between southern and southeastern Yunnan during early Tertiary
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Fig.5 Suggested biogeographical line (Hua line) and Tanaka line
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Dark areas are south Yunnan ( SY)
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and tropical Southeast Yunnan ( SEY)

(References) :

Fedorov An A. The flora of southwestern China and its significance
to the knowledge of the plant world of Eurasia J . Komarov Chi-
en 1957 10: 20-50.

Wu Zhengyi. The tropical floristic affinity of the flora of China

J . Chinese Science Bulletin 1965 1: 2533.
J. 1965 1: 25-33.

Zhu Hua Yan Lichun. Biogeographical affinities of the flora of
China J . 2009 50

southeastern Yunnan Botanical Studies



924

26

10

11

12

13

14

(4): 467475.

Zhu Hua. The tropical flora of southern Yunnan China and its

biogeographical affinities J . Annals of the Missouri Botanical
Garden 2008 95(4): 661-680.

Zhu Hua. Advances in biogeography of the tropical rainforest in
southern Yunnan southwestern China J . Tropical Conservation
Science 2008 1(1): 3442.

Zhu Hua Ma Youxin Yan Lichun et al. The relationship be—
tween geography and climate in the genericdevel patterns of Chi—
nese seed plants ] . Journal of Systematics and Evolution 2007

45(2): 134466.

Zhu Hua Wang Hong Li Baogui. Floristic composition and bio—
geography of tropical montane rain forest in southern Yunnan of
China J . Gardens” Bulletin Singapore 2006 58: 81-432.

Zhu Hua Wang Hong Li Baogui et al. Biogeography and floris—
tic affinity of the Limestone flora in southern Yunnan China J .

Annals of the Missouri Botanical Garden 2003 90( 3) : 444-465.
Zhu Hua Roos M C. The tropical flora of S China and its affinity
to Indo-Malesian flora J . Telopea 2004 10(2): 639-648.
Zhu Hua Cai Lin. Biogeography of the tropical rain forest of
Yunnan and some implications to geographical history J . Ad-

vances in Earth Science 2005 20( Suppl.): 1-57.

2005 20( ):

Zhu Hua. Ecological and biogeographical studies on the tropical

157.

rain forest of south Yunnan SW China with a special reference to
its relation with rain forests of tropical Asia J . Journal of Bioge—
ography 1997 24(5): 647-662.

Zhu Hua Cao Min Hu Huabin. Geological history flora and
vegetation of Xishuang banna southern Yunnan China J .
Biotropica 2006 38(3): 310317.
Cao Min Zhou Xiaoming Warren M

Biotropica 2006 38 ( 3):

et al. Tropical forests of

Xishuangbanna China ] . 306-

309.

Shui Yumin. Seed Plants of Honghe Region in SE Yunnan Chi-

na M Kunming:

2003: 665. . M .
2003: 665.

Yunnan Science and Technology Press

Wu Zhengyi. The areal-types of Chinese genera of seed plants
1991 13($4): 13.
J. 1991 13

J . Acta Botanica Yunnanica

( 4):13.

Hill K D. The genus Cycas ( Cycadaceae) in China J . Telo—

17

18

19

20

21

22

23

24

25

26

27

pea 2008 12(1): 71418.
Hill KD Hiep TN Loc P K. The genus Cycas ( Cycadaceae)
in Vietnam J . The Botanical Review 2004 70(2): 134493.
Fortey R A Cocks L R M. Biogeography and palaeogeography of
the Sibumasu terrane in the Ordovician: A review C //Hall R
Holloway J D eds. Biogeography and Geological Evolution of SE
Asia. Leiden: Backbuys Publishers 1998.
Feng Qinglai Chonglakmani C Helmcke D et al. Correlation of
Triassic stratigraphy between the Simao and Lampang-Phrae Ba—
sins: Implications for the tectonopaleogeography of Southeast Asia
I . Journal of Asian Earth Sciences 2005 24(6): 777485.
Metcalfe 1. Palaeozoic and Mesozoic tectonic evolution and palae—
ogeography of East Asian crustal fragments: The Korean Peninsu—
la in context J . Gondwana Research 2006 9(1/2): 24-46.
Lepvriere C Vuong N V. Maluski H et al. Indosinian tectonics
in Vietnam. J . Comptes Rendus Geosciences 2008 340(2/3):
94411.
Zhu Hua. Ecology and Biogeography of the Tropical Dipterocarp
Rain Forest in Xishuangbanna M .

& Technology Press 2000.

Kunming: Yunnan Science

M .

2000.
Zhu Hua Yan Lichun. Notes on the realities and significances of
the “Tanaka Line” and the “Ecogeographical Diagonal line” in
Yunnan J . Advances in Earth Science 2003 18(6): 871-
877. . “ Voo — 7

( ) I

2003 18(6): 871-877.

Zhu Hua. Distribution patterns of genera of Yunnan seed plants

with references to their biogeographical significances J . Ad-
vances in Earth Science 2008 23(8): 830-839.
J.

2008 23(8): 830-839.

Tanaka T. Species Problem in Citrus M . Tokyo: Japanese Soci—
ety for the Promotion of Science 1954: 58-69.

Li Xiwen Li Jie. The Tanaka-Kaiyong line—An important floris—
tic line for the study of the flora of East Asia J . Annals Missouri
Botanic Garden 1997 84(4): 888-892.
Yunnan Geology and Mineral Bureau. Atlas of Geology and
Palaeogeography of Yunnan M .
Technology Press 1995.

M . : 1995.

Kunming: Yunnan Science &



9 : 925

A New Biogeographical Line between South Yunan
and Southeast Yunnan

Zhu Hua
( Xishuangbanna Tropical Botanical Garden Chinese Academy of Sciences Kunming 650223 China)

Abstract: Adjacent tropical south and southeast Yunnan have a similar monsoon climate and are covered by
tropical rain forest vegetation at lowlands. Both of the floras of tropical south and southeast Yunnan have tropical
floristic elements comprising a majority ( 78.3% in south Yunnan and 68.83% in tropical southeast Yunnan) and
those of tropical Asian distribution make up the highest ratio ( 30. 2% of the total genera in south Yunnan and
27.3% in southeast Yunnan) and both of them belong to Indo-Malaysian flora at northern margin of tropical Asia
in present floristic regionalization. However some temperate East Asian characteristic families such as Magnoli—
aceae Cornaceae Smilacaceae Theaceae Styracaceae Symplocaceae Aquifoliaceae Caprifoliaceae and Celas—
traceae etc. are well represented in the flora of tropical southeast Yunnan while tropical Asian characteristic fami—
lies such as Meliaceae Annonaceae Menispermaceae Zingiberaceae Apocynaceae Asclepiadaceae etc. are
well represented in the flora of south Yunnan. Although the tropical south and southeast Yunnan share 80% of their
genera 237 genera are seen only in south Yunnan and 349 genera only in tropical southeast Yunnan respectively.
Furthermore 57 genera of East Asia distribution 53 genera of North temperate distribution and 22 genera of en—
demic to China as well as 17 genera of East Asia and North America disjonct distribution are present only in tropi-
cal southeast Yunnan. These suggest that the flora of southeast Yunnan could have different background from the
flora of south Yunnan in origin. The flora of tropical southeast Yunnan is more related to Eastern Asian flora in ori—
gin  while the flora of south Yunnan is more related to Indo-Malaysia flora. It is therefore suggested that there could
be a biogeographical line between south and southeast Yunnan. The possible biogeographical line is here named as
“Hua line”. The biogeographical line is well supported by geological history of the region.

Key words: Biogeographical line; Flora; Tropical south and southeast Yunnan.



