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A Horigic Sudy on the Seed Pants o the Northern Gadligong
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Abgract : The rorthern Geoligong Mountainsis rich in gpecies and it isone of the riched areas of plant diversty in the
world. S far, 2514 naive pecies and 302 varieties (or subgpecies) belongng to 778 generain 172 families were record

ed. Based on the gatigics and andyssdf families, genera, and gecies, aflorigic gudy on the seed plantsdf the rorthern
Gaoligong Mountains was carried out.  The resuits are asfollows: 1) The mainfloridic feature istenperate, but it is greatly
irfluenced by tropicad eements. Theflorigic rdaionships are conplex , and many kindsdf di gtribution types are represent-

ed here; 2) During the long geologica hidory , the process of fuson and development among Gondwanaand and Laurasa
floras isa key to the orign of modernfloradf the northern Gaoligong Mountains. In addition , some dementsthat came from
Indo-Malaysa and North Tenperate (epecid Eadern Ada) differentiated into varioudy rich endemic taxa in the regon.

Based on the tropicd Adanflora, dl of the endemic taxa and the two eements mentioned above together changed into the
framenork of the present flora during geological time; 3) The horizontd and vertica vicariance of theflorais evident in the
rorthern Geoligong Mountains.  The digunct digribution is d evident, the main digunct type is a digribution patern
from rorthvest to outheas Yunnan or only digribution in the outhwed of the line that dong from rorthweg to utheas
Yunnan; 4) The endemism within the flora is rich and the endemic dements differentiated grongy in the regon. The
paasoendemic and neoendemic dements can co-exig in the regon, but the neoendemic eements are dominant. These
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data show that northern Geoligong Mountains not only is a refuge for ome ancient florigic dements but d o is a dfferentia

tion center for some new florigic demerts.

Key words: The rorthern Gaoligopng Mountains; Seed plants; Hora; Phytogeography
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( Tsuga) 2 ( Trachycarpus princeps) ,
600 3100 m ( Tsuga ,
dumasa) , ,
(Betula utilis)
(Lithocarpus variol csus)
, 2
;3 : 172 , 7718 , 2514 302 « ),
3700 m , , 49.9%,
(' Rhododendron) ( Potentilla) 24.5%, 9.1% ( , 2004; , 2004) ,
( Rhododendron rupicolum var. ch- (2003) 5 ,11 ,1
ryseum) ( Rhododendron rupicol um) 8 : 142 , 581 , 1948
(' Rhododendron heliolepis) ( Po 278 ( ) 25 18 , 5%
tentilla glabra) | , 16 ( )
, ; 4) 1 4.5 14.6,
(1515 ( , 1987) ,
, ; (14 10) ( , 2005) ,
( Trachd cspermum) “ "
( Millettia) ( Pueraria) (Sder, 1964)
(\vitis) ( Hedera) (Cdas 2.1
trus) ( Schisandra) , 20
) 1 , 20
1 ( 20 )
Teble 1 Ordering of familiesdof seed plants in the northern Geoligong Mountains
) )
Fanily rame Number Number Number of Faily rame Number Number Number of
y o Genera  of Joecies Var. (Sub.) y o Genera  of Secies  Var. (Sub.)
Orchidacese 59 191 2 Araceee 6 31 —
Qonpositae 57 164 13 Caryophyllaceae 9 29 3
Rosacese 24 158 31 Gesneriacese 10 29 2
Ericacese 9 105 29 Rolygpnacese 4 28 8
Qaminese 49 97 3 Hydrangeaceee 6 28 5
Cyperaceae 13 64 3 Sicaceae 2 28 4
Rubiacese 23 58 6 Ceprifoliaceae 6 28 3
Urticaceae 15 57 10 Aceracese 1 25 9
Scrophul ariacese 16 57 9 Fumari aceae 3 24 1
Pepilionacese 27 55 6 Vacciniacese 2 24 4
Labistae 21 55 6 B Axlepiadacese 7 23 —
Ranuncul aceae 18 53 16 Celadracese 3 22 5
Liliacese 20 53 2 Juncaceae 2 22 —
Gentianacese 11 a7 2 Theacese 6 21 1
Pimulacese 4 47 — Rutacese 6 21 1
Umbdlliferae 20 45 4 Cruciferae 9 20 —
Ardiacese 14 42 8 Aquilifoliaceae 1 20 4
L auracese 40 5 .
St 7 s 5 Totd : 36 498 1846 207
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36 , . 45.3%, 341 ,
21 %; 498 12.1 %; 11 50 44
64 %; 1846 , , 25.7%, 971
73.4%; 207 38.6 %; 50 13
68.5 % , , 7.6 %, 1167 ,
Orchidacese (59 /191 ) Conpositae 46. 4 %
(57 /164 ) Rosacese (24 /158 ) ,
Ericaceae (9 /105 ) Qa ,
mnese (49 /97 ) , 5 , (Fagaceee)
, (Magroliaceae) (Pnaceae) (Taxodi-
aceae) ,
1 1 L 1
2, 41.9%, 2 ( Tetracentracese) (Davidi-
9.3%: 2 5 66 aceae) ( Eupteleaceae)
38.4%, 18 (Helwi ngiaceae) ,
23.8 %; 6 15 23
13.5%, 187 24 %; (1996) (2003)
15 1, ;
6.4%, 334 42.9% 172 10 ( 2,
1 1 1
37 , 21.5%, 37 ; , 80
, 1.3 %; 2 10 56.7 % ( ),
2
Table 2 Didribution types of familiesof seed plantsin the northern Geoligong Mountains
Digribution types - Percentage of total
Fanilies Fanilies (%)
1 Gosopolitan 31 —
2 Pantropic 63 (68) 44.7 (48.2)
2-1 ( ) ( ) 3 2.1
Trop. As. , Audr. (toN. Zed.) &C. 10 S. Amer. (or Mexico) diguncted
2-2 Tiop. Ada, Africa & C. to S, Amer. diguncted 2 1.4
3 Trop. Ada & Trop. Amer. diguncted 3.5
4 Old World Tropics 2 (4) 14 (2.8)
4-1 ( ) 1.4
Trop. Ada, Africa (or E. Africa, Madagascar) & Audraasa diguncted
7 Trop. Ada (Indo-Mdesa) 2.1
8 North Tenperate 25 (36) 17.7 (25.5)
81 N. Tenp. &S. Tenp. diguncted 9 6.4
8-2 Eurasa & Tenp. S. Amer. diguncted 1 0.7
8-3 - 1 0.7
Mediterranea, E. Ada, New Zedand and Mexico-Chile diguncted
9 E. Ada & N. Amer. diguncted 6.4
10 Old World Tenperate 2 (3 14 (21)
10-1 ( ) 0.7
Eurada & S. Africa (Smetimes d Augrdada) diguncted
14 E. Ada 12 8.5
15 Endemic to China 1 0.7
Totd 172 100

) , 2)



606 29
61 , 43.3%, 326 , 45.1% (
1 1 ) 1 397 1
, 54.9% ,
(Dipterocarpaceze) (Lecythidaceae) ( 56.7 %) ,
( Crypteroniaceae) (Myrigi- ( 43.3%)
caceae) , ,
(1983) : .
) , 15 ,
(Kingdom) , 13 (152 )
( 1 ). (32 (126 ),
) 40.6 %, ,
1 (
2.2 ) ,
1 1 t t
3755 48.2 %,
375 , 14. 8 % 2 5 )
290 37.3%, 6
828 32.7% 6 20 ,
102 , 13.1%, )
973 , 38.4% ,
20 11 , 1.4%, 126 , 17.4 %,
357 , 14.1 % - (SH) 65
6 14.5 %, , 51.6 %,
14.5%
3 20
, 20 ( 20 ) Table 3 The genera contairing more than 20 ecies
14 ( 3), in the rorthern Geoligong Mourttains
1.8 %, 417 80 ( ) « )
Number Number of Didribution
17.6 % 4 ' Genus name o gedes Var. (Qub.) types
(llex) Rhododendron 72 24 8
9 Rubus 41 8 1
’ ! Carex 39 1 1
y Pedicul aris 31 8 8
( Rhododendron) ( Pedicur Gentiana 2 1 1
Primula 26 5 8
|l aris) ( Primula) Salix 2 3 8
(1991, 1993, 2006) Acx 2 9 8
Sorbus 25 4 8
. ) Pdygonum 24 8 1
778 15 19 ( 4) , Arisaema 21 8
Potertilla 20 4 8
, llex 20 4 2
Corydalis 20 1 8
Totd 14 217 80
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Table 4 Didribution types of genera of seed plantsin the northern Geoligong Mountains
Didribution types Percentage of total
Genera Genera (%)

1 Gosopolitan 55 —

2 Pantropic 93 (107) 12.9 (14.8)
2-1 ( ) ( ) 6 0.8

Trop. As. , Augdr. (toN. Zed.) &C. t0 S. Amer. (or Mexioo) diguncted
2-2 Trop. Ada, Africa & C. to S. Amer. diguncted 8 1.1

3 Trop. Ada & Trop. Amer. diguncted 13 1.8

4 Old World Tropics 44 (49) 6.1 (6.8)
4-1 ( ) 5 0.7

Trop. Ada, Africa (or E. Africa, Madagascar) & Audrdasa diguncted

5 Trop. Ada & Trop. Audrdasa 27 3.7

6 Trop. Adato Trop. Africa 31 (34) 4.3 (4.7)
6-1 Trop. Ada & E. Africa or Madagascar di§uncted 3 0.4

7 Trop. Ada (Indo-Mdeda) 76 (96) 10.5 (13.3)
7-1 ( ) 8 11

Java (or Qumetra) , Himdlayato S. , SV. China diguncted or diffused
7-2 ( ) Trop. Indiato S. China (ep. S. Yunnan) 4 0.6
7-3 Burma, Thaland to SW. China 2 0.3
7-4 ( ) ( ) 6 0.8
Vietnam (or Indo-Chinese peninsua) to S. China (or SV. China)

8 North Terrperate 112 (152) 15.5 (21)
8-1 - Arctic-dpine 7 1.0
8-2 N. Tenp. &S. Tenp. diguncted 30 4.1
8-3 Eurasa & Tenp. S. Amer. diguncted 2 0.3
8-4 - 1 0.1

Mediterranea, E. Ada, New Zedand and Mexico-Chile diguncted

9 E. Ada & N. Amer. diguncted 46 (47) 6.4 (6.5)
9-1 E. Asa and Mexico diguncted 1 0.1

10 Old World Tenperate 35 (42) 4.8 (5.7)
10-1 ( ) 3 0.4

Mediterranea, W. Asda (or C. Ada) & E. Asa diguncted
10- 2 Medit. & Himelaya diguncted 3 0.4
10- 3 ( ) 1 0.1
Eurada & S. Africa (Smetimes d Audrdasa) diguncted

11 Tenp. Ada 1.1

12 Medterranea, W. Adato C. Ada 13 0.1 (0.4)
12-1 - 0.3

Mediterranea to Terp. -Trop. Ada, Audr. & S. Amer. diguncted

13 C. Ada (3) (0.4)
13-1 C. Asato Himdaya & SV. China 3 0.4

14 E. Adsa 49 (126) 6.8 (17.5)
14-1 - 9no-Himalaya (SH) 65 9.0
14-2 - 9ro-Japan (S) 12 17

15 Endemic to China 16 2.2

Totd 778 100
2.3

£ (2000)
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Table 5 Digribution types of seed plants in the northern Geoligong Mountains

(464 ),
91.2%,

246 ) ;

Didribution types / ) Percentage of total
Taxa Foedies (%)
1 Qosopolitan 26 —
2 Partropic 15 0.5
3 Trop. Ada & Trop. Amer. diguncted 3 0.1
4 Old World Tropics 13 0.5
5 Trop. Ada & Trop. Audrdasa 27 1.0
6 Trop. Adato Trop. Africa 23 0.8%
7 Trop. Ada (Indo-Maeda) (464) (16.6)
7-1 Trop. Ada (Indo-Maesa) 176 6.3
7-2 18 0.6
NE. Inda, N. Burma, Trop. S. Tibet to S. China
7-3 31 11
SE. Adato Trop. S. Tibet, N. Burma, NE. Inda
7-4 - ( ) - MdaysaS. (SW.) ChinaE. Himdaya 239 8.6
8 North Terrperate K% 1.2
9 E. Ada & N. Amer. diguncted 5 0.2
10 Old World Tenperate 37 1.3
11 Tenp. Asa 43 1.5
12 Mediterranea, W. Adato C. Ada 13 0.5
13 C. Asa 8 0.3
14 E. Ada 44 (873) 1.6 (31.4)
14-1 - 9no-Jgpan () 43 1.5
14-2 - Sro-Himdlaya (SH) 786 28.3
15 Endenic to China (1232) (44.12)
15-1 Endemic to China 852 30.5
15-2 Endemic to Yunnan 219 7.8
15-3 Endemic to Geoligong Mountains 161 5.8
Total 2816 100
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Table 6 The ared-subtypes of Chinese endemmic geciesin the rorthern Goligong Mountains
(
Digribution subtypes / Percentage of Chinese
Taxa Enderric Soecies (%)
15-1 Endemic to China 1 (852) 0.08 (69.08)
15-1-1 NE. Chinato N. Geoligong Mt. 10 0.8
15-1-2 N. Chinato N. Geoligong Mt. 28 2.3
15-1-3 E. Chinato N. Geoligong Mt. 4 3.6
15-1-4 C. Chinato N. Guoligong Mt. 134 10.9
15-1-5 S. Chinato N. Geoligong Mt. 78 6.3
15-1-6 ( ) 26 2.1
Tangut (nmogly Qinghai) to N. Geoligong Mt.

15-1-7 Yunnan, Quizlou & Quangd to N. Geoligong Mt. 74 6.0

15-1-8 109 8.8
E. Hmdayad Chinato N. Guoligong Mt.

15-1-9 ( ) 348 28.2
Hengduan Mt. (including W. Schuan) to N. Geoligong Mt.

15-2 Endemic to Yunnan 9 (219) 0.7 (17.6)
15-2-1 Grgesdf W. Yunnan to N. Geoligong Mt. 85 6.9
15-2-2 20 1.6

Xikang Tibet plateau of Yunnan to N. Geoligong Mt.
15-2-3 19 1.5
Border o Myanmer , Laos, Vietnam & Yunnan to N. Geoligong Mt.
15-2-4 Jinsha River to N. Geoligong Mt. 18 15
15-2-5 40 3.2
Midde Lancang River & W. Ailao Mt. to N. Gaoligong Mt.
15-2-6 Yunnan Fateau to N. Geoligong M. 11 0.9
15-2-7 - SE. Yunnan & N. Gaoligong Mt. diguncted 14 1.1
15-2-8 - NE. Yunnan &N. Guoligong Mt. diguncted 3 0.2

15-3 Endemic to Goligong Mountains 29 (161) 2.4 (13.1)
15-3-1 Endemic to N. Geoligong Mt. 21 1.7
15-3-2 Endemic to E. sdedf N. Geoligong Mt. 25 2.0
15-3-3 Endemic to W. sded N. Geoligong Mt. 86 7.0

Totd 1232 100
( -
502 ) ,
(1992a, b) ,
, (Il BEag As-
1232 atic Kingdom) |, -
219 132 (11 E. 9rno-Himalayan forest subkingdom) |,
, , , (11 E15. E. Himalayan region)
, , - (11l E15b. TarorrTaru (Irraward-
, dy) -N. Myanmar subregion) (Wu and Wu, 1998)
, 2105
( 75.4%) , - 3
(SH) 2018 ( 3.1
95.9 %) ,
1116 ( - ,

55.3%) , ,
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( Dipterocarpace
ae) (Myri ¢ticaceae) (Lecythi-
daceae) (Crypteroniaceae)

(Orchidaceae) (Fer
gaceae) (Urticaceae) (Laurace-
ae) (Pepilionacese) (Theace-
ae)

( Rhododendron) (' Pedicularis)
( Primula) (salix) ( Cory-
dalis)
3.2
321
, (
1984 ; , 1991)
( , 1992)

(Raven and Axdlrod, 1974) ,

( Picea)
( Pinus) ( Berryophyllum)
( Quercus) ( Phoebe) ( Cinnamo-
mum) ( Sassafras) ( Astar
ca) ( Rhus)
( , 2000) ,
( , 1986, 1992; Qo,
1993) ( Quercus)
, ( Alnus)
(Betula) ( Carpinus) (Juglans)
( Corylus)
(Magndia) (Lauraceae)
(Fagaceze) ( Engel hardtia)
(Albizia) ( Syzygium)
( Eurya) ( , 2000;
1982; , 1983) ,
(Lakharpd , 1970) ,
(Prasad,
1993)
(Adr
ton, 1979)
(Schuger ,

1972; Band and Prakash, 1986; Prasad, 1993)
Ward (1945)
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( Schefflera)
(Bernardi , 1979)
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)
( Cyclobal anopsis)
(Dipentodonaceae)
(BEuptel eacese) ( Tetracentracese)
(1993)
8000 m : (
)
- 20
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( Pinus massoniana) ( Pinus yunr ,
nanensis) ( Pinus bhutanica) ( A- - ,
nus wallichiana) (Pinus keysia) ,
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: ( Corylop- ,
Sis trabecul asa) 1300 1700m ,
(C. glaucescens) 1700 2500m
i) ( C‘ yUI) 1 )

2500 3600m

( Rhododendron temenium) -
3000 3600m -
3000 m
( Rh. temenium var. dealbatum)
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