26 1 2006 1
Vol 26 Nal BULLET N OF BOTAN ICAL RESEARCH Jan , 2006

% % T o AN EFY FRE
( , 650223)

=84 B E AT AR R GIRR A f M 5P B PR ALE £ MK
W@ fed e F 5 F & AHMWE R T HFEATHD | 9204, LET 8364 % 1784
AR R R AZ AL (69 & 12234 ) & F AL (37/100) # A (47/86) ¥ AL (33/82) B A
(28/62) K #AF (25/59) FArAt (13/52) RAAL (34/47) 44 (12/44) FA (6/44) & KA
(26/36) H %A Bassy X LA Al #ir B AR RS, A& 8 B 31%; Lk £
2 B 23 Mo MF S bt BB 83 W ARy X K AR SRS M T
Mm%, &S 60 G KA RFTENH S A & 21 6o; B 5 AitSitd 70 A £
X HAF AR R AR R R MR E, FEAS E D RB MR R 4L, AHEWK R S
R LETH E—DRkBIEHMMEE G —3 ETEMTH ARy X ARE LT R/ B
WX 5 AR A K6 SIC R, ZAE X R P A9F S MR AR RAERK S AR AL MK R X
AR 6 ek R BT 5 0 SR AR P 2L A R R AR &, R A R RK
HMHEFR 5B IR AHEHER £ R E 8RR RISy Mk Bk, AR A Ha Tt
WREFGIGEEA Exdd i ARG THNHEME R A BHHREEGTELSHT, 2R KE

B EMAHEA b A RN SRR R BHMME R, A ENS AR XA P K

i M AR F o D, LB 5 AR e R Iy AL G e

frFHYR R ERD:, T EMT, =F

A study on the flora of Caiyanghe Nature Reserve in Smaq Yunnan with
references to the transition from tropical A sian flora to Eastern Asian flora

ZHU Hua |ZHAO Chong'_]iang] WANGHong 7ZHOU ShiShun SHI JiPu LIBao-Gui

(X ishuangbanna Twp kcal BotanicalGarden, the Chinese Academy of Scences Kunm ng  650223)

Abstract Caianghe Nature R eserve n Smao 5 located at a transitbnal area frum the trop cal southern
to he subtwpical center of Yunnan Intenswe florist inventory wasmade in the N ature R eserve Total
1920 species of seed plants belonging to 836 genera and 178 fam ilies w ere recorded O rchidaceae with
223 sgpecies of 69 genera is he largest fan iy n size in the nature reserve and other abundant fan ilies
n species richness are Rubiaceaew ih 100 speces of 37 genera Canpositaew ih 86 species of 47 gene-
ra Papilionaceaew ith 82 species of 33 genera Lab atae w ith 62 species 0f28 FEuphorbiaceae w ith 59

species of 25 genera U rticaceae w ith 5 species of 13 generg G ran neaew ih 47 specis of 34 genera

(30570128) (2002C0067M )
(1960—),
: 2005- 07- 28
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Lauraceaew ih 44 species of 12 genera M oraceae w ih 44 spec s of 6 generg and A can haceae w ih 36
species of 26 genera etc The areal types at generc and specific levels are analyzed respectively The
trop ical elements contrbute to 83 3% at generic level and 70 0% at specific level of the fbra ofwhich
tropical A sian ( IndoM alaysia) elements contrbute to 31% at generic level and 60 0% at specific kv
el Thus it is obvbus that he fbra of the N aure Reserve n Sin ao is of trop tal n nature and be bngs to
Indo-M alesia fbristic kingdan. A s the naure reserve is located ata transitbnal area of trop ical south to
subtropical Yunnan many tropical phnts reach up their northern I it of distrbuton here Therefore,

the flora of Caiyanghe N ature Reserve is transitional toward the subtwopical flora of Yunnan Based on
camparison to the flora of X ishuangbanna n southern Yunnan and the flora of W uliangshan n center
Yunnan, it is revealed thatT ropical A sian elements reduced conspicuously while N orthem tem perate

and Eastern A sian elam ents increased conspicuousl in the transition fran trop cal A sian flora to E astern

A sian fbra n southern Y unnan

Key words seed plant fbra geographical elen enty CaiyangheN ature Reserve Yunnan
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Fig 1 Locality of CayangheN ature Reseive Smag Yunnan
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B B B B 6% B ( 1)
, , (O rchidaceag 69/223) (Rubiace
, ag 37/100) (Canpositae, 47/86)
, 17 7C, 1 547 6 mm, (Papilbnaceag 33/82) (Labiatag, 28/
8%, 2 10C 6 253 5C 62) ( Euphorb aiceag  25/59) (Unr
, 3 s caceag 13/52) (Gran neag 34/47)
(Lauraceae, 12/44) (Moraceag 6/44)
, , (A canthaceag 26/36) (A sclep iadaceag
, 1 200~ 1 698 m, 21/34)
, , ( 10
) )
, 980~ 1300 m, ( 2),
tie==1, (U laceae)
) ) ) (M enispem aceae) (M eliaceae)
( Canm elnaceae) (O leaceae)
) (Vitaceae) (A quifo liaceae)
( Caprifoliaceae ) ( Zingberaceae)
, (E laeocampaceae) (A ralaceae)
1 920 836 178 , (M yrsinaceae) ( Cucurb itaceae)
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Table 1 P hnt fan ilies w ih more than 20 species n the flora of Caiyanghe Nature R eserve ( CNR)
Fan ily Num ber of genera Number of s ecies Fanily Nunber of genera  Nun ber of species
O rchidaceae 69 233 Rosaceae 12 30
Rub iceae 37 100 Apocynaceae 19 29
Can positae 47 86 A raliaceae 9 26
Papilionaceae 33 82 M eliaceae 10 25
Labiatae 28 62 V itaceae 5 25
Euphorb iaceae 25 59 A raceae 15 24
U tticaceae 13 52 M yrsinaceae 4 23
G ran neae 34 47 Zing beraceae 9 23
Lauraceae 12 44 Canm elnaceae 9 22
M oraceae 6 44 Rutaceae 9 22
A canthaceae 26 36 Scrophu hriaceae 12 22
EEFRL A sclep iad ace ae 21 34 Annonaceae 10 21
Fagaceae 4 33 Menispem aceae 12 20
2

Table 2 The families with h igher representative value in species i the fbra of Caiyanghe Nature Reserve ( CNR)

Fanily Nunber of sp_in the world! Numberof sp i CNR / (%) RVS’

U rticaceae 1050 52 4 95
Fagaceae 700 33 4 71
U aceae® 175 8 4 57
M enisp em aceae 450 20 4 44
M eliaceae 565 25 4 42
M oraceae 1100 44 4 00
Smikcaceae* 230 8 3 48
Canm elnaceae 640 22 3 44

O leaceae 600 18 300

V itaceae 850 25 2 94
Aquib liaceae 420 11 2 62
Cap rifoliac eae 420 11 2 62
Zing beraceae 1100 23 2 09
E heocarp ace ae 540 11 2 04

A raliaceae 1325 26 196
M ysinaceae 1225 23 1 88
Cucurbitaceae 755 14 185
Theaceae 610 10 1 64
Apocynaceae 1850 29 157
Lauraceae 2 850 44 154

1 Numbers of species of plant fan ilies in the world are fran M abberley (1997); 2 Representative valuie in gpecies level (RVS) = The num ber
of species of the fanily in the flora of Caiyangh eNatureReserve (CNR ) / the number of total species of the fam ily m the world x 100; 3, 4 U aceae
and Smilacaceae alhough have 8 pecies respectively in Caiyanghe Natre Reserve have higher representative value n Southem Yunnan and here

we nclided than in the calalation of RVS
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Table3 Areatl types at generic level of the fbm of Caiyanghe Nature Resewe
A reat types Nun ber of gen era % percentage
1 C cem opolitan 52
2 Pan tropic 183 23 40
3 Tropical Asia and T rop ical Am erica d isjnct 21 2 69
4 O W orld Tropic 86 11 00
5 Tropical Asia o Tropical Australia 57 729
6 TropicalAsi b Tropical A frica 62 793
7 Tropical Asia 242 30 95
2~7 ) TotalTropical ekments (651) (83 26)
8 North Ten perate 46 5 88
9 — East Asia and North America disjunct 23 2 94
10 O W orld T emp erate 21 2 69
12 s M editerranean W Asi to C A sia 1 Q13
14 East Ash 35 4 48
15 Enden ic to China 5 Q0 64
T otal 834 100 00
( 2~17) 651 (Quisqualis) (Prenna )
83 o , (Toddalu) (Cym b ogon ) (M
, 31%, (Pone- tragyna ) (Cpadessa)
lia ) (A phonsea) (Amoora ) ( 8~ 12)
(M ycetia ) (P terop emnum ) 10 %%, (Quercus)

(M ttrephora ) (Aphanan ixis) (Rhus) (Acer) (Alnus )
(Knana) ; , 183 (Carpinus) (Bewla ) (Sali )
23 4, (Gnetum ) (Beilschm e- ; — , (Schizan-
dia) (Crypiocarya ) (Pper) dra) (Photinia ) (M agnolu )

( Lasianthus) (Bauhinia ) ; (M ahonia ) ( Lllicum ) ;
11%, (Syzygum ) (Ajuga) (Arcti-
(Thunbergia ) (D racaena) um ) (E lshokzia)
(Pandanus) (Polyalhu) (Bar- 35, (Actinidia )
ringtonu ) (Caralla) ; (Choeropondu ) (A pidis
T Fo, (Argyreia ) tra) (Eriobotrya) (H elv ingia )

(Wedland a ) (Hoya ) (A ilan- , 4 % 5,
hus) (D illenia ) (L oesenneriel- ( Cragpedolobum ) (Eleutharrhena )
b) ; T Y, (Thyrocampus) (Canpiotheca )

(Banbax ) (F lacourtia ) (Tapisciz)
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Table4 The distrbutibn types at specific level of he seed plants fiom Cayanghe Nature R esewve
D istrbution types at specific level Num ber of species Percen tage(% )
I Cosmopolian 56 2 97
I Pan trop ic 37 1 96
I TropicalAsia & Tropical Am erica disjunct 20 L 06
v OdWorld Trpic 31 L 65
\% — Tropical A sia to T ropical Australia 50 2 65
VI - Tropical A sia to T ropical A frica 43 2 28
VI Tropical A sia and is sub types
VI- 1 - Ind &M alaysia 364 19 32
VI- 2 — SAsik toManhnd SE Asi
ViI- 21 - Typical SAsi oM anhnd SE Asi 151 8 01
Vi-22 ) hdia (H inahyas) to S China 241 12 79
VI- 3 - M ainland SE A sia to S China 389 20 60
( Total of T ropical Asia and its subiypes) (1144) (60 64)
( Total sun of tropical elan ents) (1325) (70 33)
Vil North Tem perate 19 L 01
IX O ldWorld T enperate 10 Q 53
X East Asia 65 345
XI Endanic to China and its varieties (408) (21 61)
XI-1 W to SE China 227 12 00
XI- 2 Enden i © Yunnan 181 9 61
T otal 1884 100 00
4 1 (Geophila herbacea ) (Urena lobata )
56 , (Corchorus aestuanus)
43
4 2 20 (Solanum erian-
36 (Peperania tet- thum ) (Solanun torvum ) (M alvastnm

raphylla ) (M ollugo pentaphylla) coran andelianum ) (Synedrella nud flora )
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Fig 3

Trwpical Asia © topical Australia d stribu tion

(L Based mamnly on Matkgarf F. i Blumea 22(1):

L Alstonia scholaris (L ) R Br; 2 Rourea minor (Gaerm ) Leenh
24,1974 2. Based on Fl M alesiana 5. 4 1977)
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43 (Phaulpsis mbrica- (Garcinia cava )
) (Aerva sanguinolenta) (Woodfor- (Acronychia pedunculata ) (Alocasia
dia fruticosa ) (T rumfetia rhanboides) macrorrhiza ) (P odocarpus nerifolius)
(Procris crenata) (G ironnera subaequalis) (D uabanga
4 7 grand §f lora ) (D illenia indica )
(Panetia tomentosa) ( 4)
4772
( ,
)
) 2
: : - (
) _
, 1144 60 6%% ,
, 3 : 154 (Cinnamanun  bejol-
4 71 — ghota) ( Ganphandra tetrandra )
(Artocarpus lakoocha ) ( Gnetwum monta-
( ) num ) ( Garcinia xanhochymus )
, (A llophylus longipes ) ( Choeropond ias
364 axdlaris) (Hyptianthera strice) ( 9)
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Fig 4 TwpicalAsia ( hdoM alesia) distrbution
L Teminalia bellirice (Gaert. ) Roxh; 2. Fias sagitata Vahl (1 Based mainly on Exell A.W. mnFI1 Maksiana4 ( 5): 571, f 21,
1954 2. Based on Comer E. J H. i Gard Bull Sing 2L 55, 1965)
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Fig 5 South As&—M ainbhnd Southeast A sia distribution
Ll Ganphandra etrandra (W all ) Skum.; 2. Dysoxylun binecterferum (Roxb. ) Hook f etBedd (1 fran Skumer H. in Blimea 17

(1): 204 1969)

( )

(Schizandra ne-
(Pegia nitida ) ( Crah ioden-
(A ctinodaphne obovata )

(Cinnananum tamala )

glecta )

dron henryt)
(H eliciop sis
temn inalis) ( Saurauia punduana)
(D riny capus racanosus) (Aralia than -
sonii) ( 6)

473

388

(M agnolia henryi)

( Paramichelia
( Craibiodendron stellam )
(Castan-

(M ichelia floribunda )
bailloni)

(Schizanussaenda dehiscens )

opsis echinocampa ) ( Castang sis m ekongen-

sis) ( Sen ecarpus reticulata )
(Pouteria grandflora) ( 7)
48
) 19
, (Stellara ulginos ) ( E lscho li-
zia ciluw) ( Veronica undulata)

49
10 , (Cu-
abalus baccifer ) (Fagopynm diboirys)

(Cynog lossum lanceolbm )

410
65 (Rhus
chinensis) (M yrsine seguinii) (Prin-
sepia wlilis) (Celtis biond ii) (Broussonetia
kazinokt)
4 11
408 21 61%
2
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Fig 6 India (H mahyas) to South Chia dstrbution
L Pegianitida Colebr (fromM ng T L mAct Bot Yum , 2(4): 39, f1 1980); 2 Dnmycarpus racanosus (Roxh ) Hook f
Mmng TL mActaBot Yum, 2(4): 3%, {2 1980)
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Fig 7 Mainknd Southeast Asih o Yunnan (South China) dstrbution
L Craibiodendron stellatum ( Pierre) W. W. Smih (fran Judld n ] Am Axh 67 466, map 3 1986); 2. Phylladium longpes (Crab)
Schindl ( fran Ohash H. i G inkgoana L 275 f 79, 1973)



Verbenaceae,

( Ericaceae)

(Vacciniaceae).

Data of Wuliangshan & fram Peng et al , 197, The siz of fmilies is foan M abberley ( 1997) 2],

the fam ily E ricaceae incliding Vacciniaceae

48 26
4 111 (Beilschmedia linocieroides )
, (P terop emum meng lunense ) (Salacia
, 227 aumntica) (S tachyphrynium sinense)
(M anglieta forrestit) ( Beilschmeidia per- 5
coriacea ) ( Beilschm et ia yunnanensis )
( Cinnam anum  tenupiliun ) ( Staunio-
nia chinensis ) ( Sarcandra hainanen- 31
$is) (A ctind ia ulnifolia )
(Syzygum szenaoense ) ( Crap alolobum , ( —
schochii) (Symplocos adenophy la) ) i Ee
4 11 2
( i [14 15]
) 181
)
(Lithocapus fohaiensis ) (Beilschmexd ia ( — )
puipurascens ) (Elaeocarpus austro-yun-
nanensts) (Beilschm eidia brachyhyrsa )
5
Table 5 Com parison of the fan ilies w ith m ost species richness from the three compared floras
F bra of X shuangbanna Flora of CNR Flora ofW ul ingshar
Fan ily /, . Fan ily . ! . Fan ily ! .
GeneralSpecies Genera/Species Genera/Sp ecies
Orchidaceae 102 354 Ordiidaceae 69 223 Can positae 68 149
Gran ineae 68 180 Rub iaceae 3% 100 G ran neae 7t 150
Papilonaceae 54 177 Can positae 47 86 Pap ilion ace ae 54 135
Rubiaceae 46 155 Pap ilionac eae 33 83 O rchidaceae 46 98
Euphoib iaceae 39 123 Lab iatae 28 62 Lab iatae 46 94
Labiatae 36 105 Euphotb aceae 25 59 Rosaceae 29 79
Canposiae 63 110 U rticaceae 13 52 Ericaceae 8 61
M oraceae 7 85 Gran neae 34 47 Rubiaceae 26 58
Lauraceae 12 80 Lau rac eae 12 44 Euphorb iaceae 2% 57
Urticaceae 13 74 M oraceae 6 44 Scrophu hriaceae 20 53
Zingiberaceae 17 73 A can thaceae 26 36 Liliaceae 18 49
EERL Asclepadaceae 27 71 EERE A sckpiadaceae 21 34 U tticac eae 16 49
Cu curb itace ae 19 59 Fagaceae 433 Fagaceae 5 46
Annonaceae 16 57 Rosaceae 12 30 Lauraceae 12 44
Rosaceae 19 55 A pocynaceae 19 29 Moraceae 6 42
Apocynaceae 27 54 A raliaceae 926 G esneriaceae 18 38
A canthaceae 30 52 M eliaceae 10 25 Theaceae 8 34
Palae 15 52 V itaceae 525 A raliaceae 13 34
Fagaceae 7 51 A raceae 15 24 Cyp eraceae 10 33
Cyperaceae 15 48 Z ngberaceae 923 R anucunaceae 9 32
* , 19971 11, M abberlky (1997)[1%%; (Labatae) (Vetbenaceae) ;

and the fm iy Labiatae ncliding A sian
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Tablk 6 Canparison of the fm ilies w ih most epresentative value fran the hree can pared fbras

F bra of X shuangbanna Fbm of C(NR Flora ofW uliangsharn*

Fam ily RVS Fan ily RVS Fan ily RVS
M oraceae 7 00 Urticaceae 495 H yd rangiac eae 10 00
Sm i bxaceae 6 96 Fagaceae 471 Aceraceae 8 85
U rticaceae 6 86 U naceae 457 M agnoliaceae 7 88
M elnceae 673 M enispem aceae 4 44 Sm ihcaceae 7 83
Cucutb itaceae 6 62 M eliaceae 442 Fagaceae 6 71
M enisp em aceae 6 44 M oraceae 400 U Inaceae 371
Fagaceae 6 43 Sn ilacaceae 348 Symp beaceae 3 60
Zigberaceae 6 09 C anm elin aceae 344 Theaceae 357
U aceae 371 O kaceae 300 U rticaceae 4 67
Canm elnaceae 4 84 Viceae 294 M oraceae 382
O leaceae 383 A quifoliaceae 2 62 Caprib liaceae 3 81
Theaceae 3 61 C aprifoliaceae 262 Prmukhceae 376
Apocynaceae 330 Zingiberace ae 209 O leaceae 333
Rhan naceae 311 E laeocarpaceae 2 04 Cuaitbilaceae 2 91
Aquib liaceae 310 Araliceae 1 96 Rosaceae 2 87
E heocarp ace ae 2 96 M yr1s inaceae 1 88 A quifoliaceae 2 86
D bscoreaceae 2 88 Cucuth itace ae 185 V iaceae 259
Cap rifoliaceae 2 86 Theaceae L 64 Araliceae 2 57
V itaceae 2 82 Apocynaceae L 57 Canm elinaceae 2 50
M yrsinaceae 2 69 Lauraceae 154 M eliaceae 2 48

* Representative value i species level (RVS) = The number of species of the fan ily in the flora of Ca jyanghe Nature Reserve (CNR ) / the num-
ber of total species of the fanily i the word x 10Q
# %  Nunbers of species of phnt fanilies i the workd are from M abberley (1997) 122!,
w ok , 1997141 M abberky (1997)12%, ( Labntae) ( Verbenaceae) ;
(Ericaceae) (Vaccmiaceae).
Data of W uliangshan & fran Pengetal , 1997!'*1. The siz of fm ilies & fran M abberley (1997)[?2!, and the fanily Labitae i cluding A sian

Verbenaceag the fanily Ericaceae incliding Vacciniaceae

20

( 21°09" ~ 22°36/, 99° 58  ~ ,
101°50° 1 9690 ) , ,
( 24°00" ~ 24°45’, 100°
25"~ 100°53 2 800 ) ,

( 10 )
) 5 6 )

20 , 1
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31%
, ) 83 ,
, , 19 1%,
, 64% ,
, 13 9% 1L 3,
2 8%
32 ) ,
[ 15] ’
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Table7 Comparson of arealtypes of genera for the com pared fbras of Yunnan
Areattype Flra of X shuangbanna Fbra of CNR Flra of Wuliangshan

1 C osm opolitan —

2 Pan trop ic 2.8 23 40 211

3 Tropical A sia and Trop ical Am erica d i jn ct 24 2 69 25

4 01dWorld T ropic 10. 3 11 00 88

5 Tropical A sia to T ropical A ustralia 69 729 51

6 T rop ical A sia to T ropical A frica 8 4 793 74

7 Tropical A sia 2.8 30 95 19 1

2- 7 Totl Tropical ekm ents (8.5) (83 26) (64)

8 Noith Ten perate 32 3 88 131

9 — EastA sia and North Am erica d s junct 31 2 94 43

10 O 1d W orld Ten perate L5 2 69 36

1 Tam perate A si 04 0 06

12 s Mediterranean, W Asiato C Asia Q4 Q13 03

14 EastA sia 31 4 48 113

15 Enden i o Chia a7 Q0 64 28

Total 100 100 100
6
( 30 99 ),
(23 40% ), ( 83 260 )
)
61 , ( (I-VII ) 70 3%,
— ) : 60 64%
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