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PREFACE

The study of the rich flora of eastern Asia, which to a degree unmatched on other continents
spans the whole array of habitats from polar regions to the humid tropics, has developed over the
past decades into an exceedingly interesting field of investigation. Because of this continuity of
habitats, and the uplift of so many parallel mountain ranges in connection with the progressive
collision of the Indian subcontinent over tens of millions of years with the main body of Asia, the
richness and diversity of the eastern Asian flora is unmatched anywhere else in the temperate
regions of the world. Indeed, the plants of China and bordering regions of eastern Asia represent
on the one hand a set of often archaic survivors from the widespread rich temperate flora that
existed more than 15 million years before present, and on the other a rich showcase, as it were, of
the active evolutionary forces that have characterized the region throughout Neogene time.

Against this background of widespread deep interest and the great importance of these plants,
the organization of the present Cross-Straits Symposium in Taichung afforded an outstanding
opportunity to exchange views and develop the base of knowledge about them, their characteristics
and uses. Both the unique characteristics of the region’s plants and their importance in the
evolution of the angiosperms as a whole were emphasized in individual contributions, as authors
sought to fit individual characteristics together into meaningful overall patterns. More or less
distinctive populations on both sides of the Taiwan Strait were compared in detail for a number of
different plant groups, and hypotheses were developed that will be important subjects of further
investigations. Especially welcome and important were the discussions on plant conservation in a
region where rapidly growing human populations and rising expectations for living standards and
levels of consumption, in relation to the quality of human life, are threatening the survival of
remarkable species of plants, animals, fungi, and microorganisms on a very wide basis.

The production of the Flora of China, a regional account in English of the whole flora, has
afforded many opportunities for collaboration and the mutual development of concepts of plant
classification, not only within the region but throughout the world. As co-chairman of this effort, |
have found great satisfaction in the kind of interchange and useful discussion represented by this
outstanding symposium, and wish to give my congratulations to Dr. Ching-I Peng and the other

organizers for their success.

Peter H. Raven

Missouri Botanical Garden
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Jjaponicatt[F] » FETE2,200-2,50025 RFZREEEL « (e)f bk » a3y - E ey - BREM ( L3R
)~ TR o BEELIEEGES ~ Pseudotsuga wilsoniana » IR F#E LIRS (Alnus formosana )
1 (Quereus variabilis ) W)2R 450 Quercus spinosa ° ZMEZ ( Coriaria intermedia ) *
Lyonia * Gaultheria itoana * Stranvaesia ) 5 WA A NEY LS - BE(3,0008 R - EABE AH)
= ( Miscanthus floridulus ) LR IUFTT ( Yushania niitakayamensis ) & (f)Tsuga-Picea ( S22 —
ZEEL) 0 2,400-3,0008 R LkEE2,0004 R » 8T % Rhododendron » Pieris * Ribes
Eurya * llex¥: » AN Ainsliaea, Chimaphila®F /U8 o LM B Z B S RS2 - ps
HRAEESEE ( MEBERNT ) » HNEZHEEREIEAAE » [EHIAHEE ( §1# 0 Tuga
chinensis var. formosana * %8 {1Pinus taiwanensis )+ WA HIHFH BEEZSinopanax ( 2,300-2,600
DR e (4) ERELAEY > $97£2,500-3.70022 RUHE » ZE (L LARFA] £ 1L L Massif » 2,800-3,500
N REHIRZEIE S Abies kawakamiitlibk » ¥ T %8255 Yushania » #F FEATABIRE)] ~ 18 - 8
T LR - (HAER T 2 B & - R BIROrcomyrrhis 15 » BRAFERESHE - (5) &
ILEHE » FE3,5005 R LIE » 2FEETE3 004K » & HJuniperus squamata var. morrisonicola
LK Berberis * Lonicera * Rosa * SalixZ 1R » % F3 A » (L8 ARG 28 BV Oreomyrrhis »
Deschampsia * Oxalis * Myriactis » Scabiosa * Epilobium » Sibbaldia%% » HEEZ2 A2 AU ~ 18
EE;%?ﬁ%%—Jmaqk%Rhododendmrl » Primula * Gentiana * Saussurea W& L sl (G5
/INFTEY o
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SEEYRIHIED R

FEEEYRESE RN % - BEgR (1995) #al TEHE FHEYISEL » 17)8 » 251 » # T
MEPI167EL » 1191/ » 334688 | - [ER [ —EMES E BE LREYER - B rEYiiEE %
EUE L (EEPESER o KBEAFEREREER » E%8 (EEA) FE8E]L - 5l
RN A M AR - B -~ B aHEERys A LR RS CATRT LR APERT IE » #7148
b - AR ARt AR LR - FRRE CalocedrusFIKeteleeria iR B EITE P P 5 ££ 5 - I 24
FERER > MR EER - 048 ( Chamaecyparis ) HIBELH A B ALSEHAE » TAFEEEE - (HAER TG
EEBEFEWN (Fokienia ) TAEZM - 2K ( Cunninghamia ) HI L 28 ~ T ~ fEEL =R
ST o RS ( Taiwania ) WORERYECRASHELL « M2 ( Crypromeria) BEER ~ HAHE »
KL ( Glyptostrobus ) FEFFFE » L EHM A Taxodium ¥ & » (HEEIH WS4 - BEERHITEE
2 MR (Gnetum ) FIRRE ( Ephedra ) SEAZRMERE ( Torreva ) FI%EF2 ( Tawws ) 0 Al
TIEE (Amentotaxus ) ° Z2R4% ( Cephalotaxus ) Q2 HEH HE SIS E H AR EHE
A BLYTAE - BRI —E (BRERRHER PodocarpusMEBEEFEEEMIENH#E TR
( Dacrycarpus ) FIETUGRE ~ g Al &S BRI ATR L ERE ) EESITL ( Dacrydium ) o N R]ER
B » Z LA (L IFE—REEF - FORREA R BRIRT I 4E - B H SR REFEAE ~ AR
RS B 28 N IE — R IR R AR S ELEERE - (RMhp S AR - JLB H A ~ SASE T
oA BEH B E SE A LLATAHERS I 5 PN E SR ( Coriaria intermedia ) H1C. jap(micaﬁ}‘]g‘ﬁiﬁégft ?
A% i % FEHE © Trochodendraceae 77 H> S M AREME 2 » iS4 PR 2MERA » 18k - H
BEEH - 1EAIGERE (CHEEBuca) BB HEFIR » Wulff (1944) 50 T3
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Sinopanax * 2% HavataellaFNZ @ Tuberolabium 3{F » 58 (1995 ) FEEH i - MEEHEYREHE —
MRE—% (p7) 4R - BREME  SEERHYIRR TR ERHE - Bkl 6Enk 7/Y6
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AT © FormosiaB|E B AAnodendron » #17F ~ 2 ~ iR TakatajanPT = TN 55 ¢

Hayataella Masamune 1/1 =W
Kudoacanthus Hosokawa /1 FA
Liodendron H. Keng ( = Drypefes Vahl s.1.) 1201 TEHRER) AR
Parachampionella Bremek. ( = Strobilanthes Bl. s. 1.) 1/1 Bk
Polliniopsis Hayata ( = Microstegium Nees, s, 1.) 1/1 R

Sinopanax Li (formerly as Oreopanax) 171 HA
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AFIBarringtoniaceae ( 1:2 )~ ZEEEREF Flagellariaceae ( 1:1 )~ B9 EIFPandanaceae ( 2:3 »
HAR @RS ) -~ #HEER Petrosaviaceae ~ B Triuridaceae » % & EB 8 AL
FrRARE (FREGRIEVE ) 0] RERY - FREAE00-950% (BIERER ) 7o 0 S 2HE m
0iE4,201 73 REREAY22% ( SEEREYIZEHE “HURIEZR & » 1994 )+ (HiE 3K 2 Rk RE fi g
SRR (EEEEYR R PE KRR AR H AR S A s e - B LI EET
TEA » HIFYE40-42.9% » (& — B 2R EMasamunely ) ©

SEERDE

it e R Y B AR - B SRR Y R ER B A R R —
SEMEWuLEHEE » Li (1953 ) FllTakhtajan (1986 ) #1522 #H1& {F S Holarctic Kingdom * A. Boreal
Subkingdom * E. Asiatic Regionff7—1{[%& (#MEMlE ) - EFEE X RATRERREE B -2
Wiwu (1979 ) #§24h|E FEPaleotropical Kingdom * Malesian Subkingdom » Taiwan Region © 15 My
ERMARERETE - EES O EE A o HE R 2RO T A RER
FREXER M —EICLE — R AR T ERT RSN —  JCHEEREI > FEIERES
i BIEES LRI E E 5% MR ET B EAR RIS EE) (305 1ES) » 778
HEERHSELGERERE ) ME EEEEEL0,0000 RO E U R - BEME SIS R
G (KPR R ERT XS - FRLATES B B AR E - e R — (a8 L iE Pt s T
AR B ER AR A B R AL R » LA REREEBEYENEEEREBL T —lE 1 - W[EE
M6l ~ % 5l A Paleotropical » &t Al #IET Holarctic Kingdom © {18 A2 55 518 4 Hlr 5 1) S 47 &0
TETEBVERIGHY o RRE RS BV AL - 1F AL R e ar R AR HER] - AIRERSERL © FERETIRY
(HEHE BT RLEE LR ~ RS~ EH 2R B/ DR R BT o 1 B S thalFT & s A
PolynesiafJt&E o 473 T EL {2 -

— ~ ATHAR
TEELIE T HE LA R A 488 4FE - Hooh 282 Bruguiera, CeriopsHfi R » {ENH Kandelia P 3% &
At > AvicenniathdlII - B FEBHEEREE ES 188 NypaceaelINypa ( KHEFT ) - EZEEEEHE (Willis



TEFT A H P EAT S 5 OB & R i — Rrin AR ORI o i R B LR 5

BIRHEEM ) > SurianaceaelISuriane ( [ ) HofETEEEED R - 2GR IE
AR R Avicennia P L » BIMELERZ ALK M2 B KRR E (S8 E —RRE
ZE®199%4)°
~BEM
LRI T - (B ZEEYIRE - B R TEI B4 B AT R i AU e ER AT - K
By B Barringtonia asiatica * Hernandia sonora * Calophyllum inophyllum * Diospyros discolor *
D. maritima * Excoecaria agallocha * Hibiscus tiliaceus * Pongamia pinnata { ¥ZEEL ) > Aglaia
formosana * Pouteria obovata ( FEEILEEE ) 0 Morinda citrifolia » Guettarda speciosa * Neonauclea
reticulata * Terminalia ( ZILER ) Ficus benjamina * Thespesia populnea * Allophylus
timoremsis * Pisonia umbellifera * Heritiera linoralis ( AEER ) RIAREESLEEIZILEE
HE TR T8 - FIRLRHE 1 » HIEA RS R IEERY  BRUELLASE » Qi I L HIScaevola
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LK) 0 Scaevola hainanensis ( £37% ) » Spinifex littoreus * Sesuvium portulacastrum ( JLZE

W) EhEEERE - NLERERASEEL FRE S LIEEREE (FRRIEE R - 1%
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’
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FA ~ EFr aRat % LITEE AR e MR NS MR E o RO K R [ PR 7 1% - BACRELR

AN (BRTE) 7B Chamaecyparis 2*@ » SE{EES S (A B BRI AR T g E SR - 1]
?EJ:E!*J%nga —Piceathsy o Bl + rTRe EAAFRATHL(, < 2 A% RS [E B Trochodendron
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On the Status of the Taiwan Flora in Reference to a Newly
Proposed Eastern Asiatic Kingdom, with Special Reference
to the Unique Characteristics and Origin of Forest

Ecosystem Zonation

Zheng-yi Wu

Kunming Instiute of Botany, Academia Sinica, Kunming
ABSTRACT

Taiwan has a very rich and unique continental-island flora. It is characterized by having more
endemic taxa at specific level than at the generic or familial levels. The flora has a close relationship
with eastern Asian continental floras. It has also been influenced by Japan-Ryukyu, east Malay and
especially Philippine floras for a long time and, as a result, have connections with those floras.

There are at least six zones in Taiwan, namely, coastal mangrove forest; lower montane evergreen
broadleaf forest with Cyclobalanopsis , Castanopsis , Lithocarpus , Cinnamomum ; middle montane
coniferous forest with Chamaecyparis , Taiwania ; mixed broadleaf and coniferous forest; deciduous
broadleaf forest; subalpine Taiga-like coniferous forest with Abies , Picea ; and alpine meadow with
Oreomyrrhis and scrub with Rhododendron and Yushania, representing tropical, subtropical,
temperate and alpine frigid zone ecosystems respectively. These ecosystems have unique characters,
which, however, are deeply rooted in the various forest ecosystems south of Yangtzi River, especially
in central China from the Yunnan Plateau to Hengduan mountains and eastern Himalayan region,
forming a series of substitution phenomenon. This paper discusses the characteristics and origins of
the above zones and report the preliminary comparative studies on the placement (Asiatic Kingdom or

Paleotropical Kingdom) of theTaiwan flora.
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F2 1 (I 5% b e A AEAE YRR (5T > 1987)

Admiralty Islands 172 Malay Peninsula 500

Angola 185 Mediterrancan 166

Australia 350 Mocambique 209

Burma 453 New Zealand 162

Cameroon 256 New Caledonia 244

Canada 109 North America 394

China 2,000 Netherlands Antilles 75

Europe 150 Philippine 943

Fiji 301 Ponape

109Gabon 132 Society Islands 146

Guam 57 Southern Polynesia 122
Guatemala 652 South Africa 338
Hainan 362 Sri Lanka 352
Indo-China 735 Surinam 307
Jamaica 524 Taiwan 627
Japan 696 Tibet 470
Java 515 Tonga 71
Korea 224 Turkey 96
Lesser Antilles 323 USSR 164
Madagascar 550 Venezuela 733
R ENIREE

HR{% Tryon and Tryon (1982 ) M3 KA » 2 (LA BRI M 0l 77 B5338) - SN E k(27
Bl (Bl E - 1987+ $22) » Hep HgeF} (Stromatopteridaceae, Matoniaceae, Loxommataceae,
Hymenophyllopsidaceae, Lophosoridaceae, Metaxyaceae ) FUREH)AS i i 2218 » S oRI g fas s
15%8 » HL{m B BN SE 0 B B AR PE BRI RS AA = FH LA BRI » WTADEE A B AR Rt JE S rp i /b i s
(il KRR » RIS S AR - DRSS SRS - HE LA BT E -

2. B FREEEY S B ( Tryon and Tryon, 1982 )

1.Lycopodiacteae 12. Stromatopteridaceae (x) 23. Cyatheaceae
2.Selaginellaceae 13. Matoniaceae (x) 24. Pteridaceae
3.Isoetaceae 14. Dipteridaceae 25. Vittariaceae
4.Equisetaceae 15. Cheiropleuriaceae 26. Dennstaedtiaceae
5.Psilotaceae 16. Hymenophyllaceae 27. Thelypteridaceae
6.0phioglossaceae 17. Loxommataceae (x) 28. Dryopteridaceae
7.Marattiaceae 18. Hymenophyllopsidaceae (x) 29. Aspleniaceae
8.0smundaceae 19. Plagiogyriaceae 30. Davalliaceae
9.Schizaeaceae 20. Dicksoniaceae 31. Blechnaceae
10.Marsileaceae 21. Lophosoriaceae (x) 32. Polypodiaceae
11.Gleicheniaceae 22. Metaxyaceae (x) 33. Salviniaceae

x AR
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S ARREY) N H I ) 1 B R T TR R ABHERT (e ) » ATEC A AE B S A AR -
TN o7 A 715 AR P AL o DL A L) Y TR T B R B K TR 4 A
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Floristics of the Ferns in Taiwan

Chen-Meng Kuo

Department of Botany, National Taiwan University, Taipei
ABSTRACT

The distribution patterns of Taiwan ferns can be categorized into nine major types. They are
pantemperate, pantropical, Asiatic, northeastern Asiatic, Himalayan, southwestern Chinese,
southeastern Chinese, Malesian and endemic. Most Taiwanese ferns are distributed elevationally
according to vegetation zones from sea level to almost 4,000 m. Pantemperate and Himalayan
elements are generally found above 1,800 m. Pantropical, Asiatic, southwestern and southeastern
Chinese, and Malesian elements are, with very few exceptions, confined to elevations below 1,800 m.
One thousand eight hundred meters is also roughly the dividing line that separates coniferous forest
belts from broadleaved forest belts. Over 40% of Taiwanese ferns are distributed between 500 and

1.800 m, predominantly in warm temperate broadleaved forests.
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Tanaka-Kaiyong Line — An Important Floristic Line for
the Study of Flora of East Asia

Xi-wen Li and Jie Li

Kunming Institute of Botany, Chinese Academy of Sciences, Kunming

ABSTRACT

The “Tanaka-Kaiyong Line” is a line separating two floristic subkingdoms of East Asia, the
Sino-Japanese to the east and the Sino-Himalayan to the west. It lies in the provinces of Sichuan and
Yunnan in China. It is comprised of the “Tanaka Line of Citrus Distribution” in Yunnan province
and the “Kaiyong Line of Orchid Distribution” in Sichuan province, which nearly connect at the
border of NW Yunnan and SW Sichuan. After a survey of the distribution patterns of some genera, we
are sure that it exists. The Tanaka-Kaiyong Line is significant not only for the subdivision of the East
Asia Kingdom and the floristic regionalization of China, but also for the separation of some critical
species and the sudy of vicariance. Moreover, three important floristic regions, the Hengduan
Mountain region, Central China region, and Dian-Qian-Gui region, which are noted for species
abundance, endemism, and high speciation, are situated near this Line. Compared with Sino-
Himalayan genera, the Sino-Japanese are more completely separated by the Tanaka-Kaiyong Line,
possibly due to their different florogenetic backgrounds and different times of origin. Additionally, it
seems that the centers of biodiversity (or abundance centers) of Chinese endemic genera on each side
of the Tanaka-Kaiyong Line are different. The centers on the west side of the Line are mainly
neoendemic, but those on the east are mainly paleoendemic. This difference may be caused by
geological-geomorphological patterns and the large-scale climatic conditions in China. The formation
of Hengduan Mountain and Yunnan Plateau, which was induced by the uplifting of the Himalayas,
greatly affected the floristic nature of western East Asia and, therefore, the floristic distributions that

led us to define the Tanaka-Kaiyong Line have probably arisen since that time.
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B FHAHEM: (3) B AR (4) Mo mE : (5) FEAME - SR i
W AINIIESY S (1) EEE A0 - HrsHlin iz B skt b - EHERE T
R (2) FEIRE R ER T BEYRET A2 U o BRACRYE  GEERERSL - ETRAIEA S
iR b - FRENEEE R ASAEREE ~ LI > BiRIED R ERIUREES © (3) Rannh
A D3 ZEESWNER > ANhEE  RABREWWESENE : (4) SHAHEL
LIHEZ 8 ~ SREREE B R AR A R8> G112 - LA BN E B B I TARR AR B ZHAY - HLL
Medm (1) BESEEARGEEISS » MM R R MR o i B ~ SR - R - — 4
I A ¢+ (2) THBRREIER300-4004 RLZ ILTEE A R Rk LR E L - Hsp
WEHL 2 IR A T » DR s - USRI R SR+ (3) Aoyl /3 A
R BRI R TR - (£ DBt N ER SRR W RRER AR
(4) B2 BRI Ll o 2R A o 1 P T 1 B o B A o I L e b+ e a7 o
-sk FL MR RERE o BRI AP B EYTE RS R R HALRELRKE ENERZH
iR IR I B B SR T FE R R M - BlRHB00 ARG LT 2R ithlE - SR
ENE B —HR LA 2 A A e S R - S S R IR B [ R o O R
SEWOENE » R AR B YRR R T i B R RN > R 7 2BV S L A L S SO0 A
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EHIBRER G 2 AR R S S M R (2 22 SR Y o TR BA B S - S S E B RE Y
A+ WS L R F A AR (1) - DRSS LR AR AR Y (S SO
(BESHI0Y ~ Ui EAERT ) S IR BRI R » i SR (2 B — AR B IR B M » B R
P72 B EhnEE Mt M b AR (7 - 1986 ) - BRI AR RGEE - H BRI
(TS ACTUEE ~ ENJE ~ BR8N ) A8 FAIMESEE « (1) BPEESRTEELE : (2) HilE
FRE L ~ PR RS B ORRES, o S8 DYURC vk al HAR 2 RN A RERE I R R B YR E
WISRE R - Ik AR AR 2S5l s - IS > EREEEmME 2 P RAE » L XA HIL
FEIK TS - BRI R R 2t o LS SRR B AR el S AR BE R » 1T R AR B 5
[ R T PR 22 K LR o 1B R IE R S 2o A B ] A RE A A

(£ 22 P B P RS R ~ B - EOLBIR R AL ACHE ~ BTG 160 50 AT 1SS » S5 HERYE
PERFFEL - — R AR FIATER R (W0 1968 ¢ Bk » 1956 + #5% » 1990 » 1997 : 3R » 1985 5 #f
1987 i Chang, 1986 : Kuo, 1985 5 Li and Keng, 1950 ) - ME & 22 ¥ S 2R 00 R BT AR » SFaRim e
WEER - HAis G F5eHZem - FIEE MEBB O - 3 iE sy b L — &+ it
ZWEREYENY o BA SRR S o s -

e s B A B 8 A AR S BR AT I B 0 » (IR LIl (51448 R ) HIE ZREMEK
[ - FiE1207 497 » JLEE22° 087 » HRTE /M 2250-4304 R 218 » HHEHIS8AE » Slasd
5 (CHE EDMERER) 070N (E2) o 1T858 R SR FHE » B2 5Kk S5
BHEE2.5 IV s AP 2 AT AR EE o ARERHIAIZR S H AR LT 19024F > TR HLIE
TERAVZ » FEIFREEE ~ WYk ~ S ~ MESE ~ 2 (BTEILZSH) fAEBHL S (FLET) Have
ASEEY) » LIRS ~ W8 ~ R2K ~ RAE ~ BEIEAD ~ SERURTRMAT RS M A MRt Bt - AR 8IS
BHOIGR 5 [PIERERT i » o fdd ) e E R EEIE - 1970-198008] 67 5| fl Ak iEEVESAKE ~ SE ~ 1 BEFD
A R (E S FRaREE o H AT » AEIABRE A R TR, AL S0 R R A ik RE - |
Ao AR T 1 53 B = AR+ LR ZIRAARRIE » iz KA MRS » B SRS A 2 SR -

St YEE R A] LIGEHE S LI TS AR 2 ) - s iR - S St - Bk
S mLth BN - S E MW - & LU o B BRI S o (S R 19654
HREEPETIAREREZITIER » STEIRRA R » FNSHGE S A AL S HESL - (IR
AR EE R E RS o JIE - (81994 F8 A » {54 PIEMRITE 2 « #5557 R ik (%
ST AR (AR ) ~ KSEAE —HECURE (rh~ BUERAEMIR ) ~ T —8Bi0E —n
Af CFH - BEE ) RILER— 587 (BBaiEt ) SIEES 2yt & - B1EaS -
FRIHEE HAEY423 SHARE (BUKIE ~ BB - MRSEE ) - EELETH RIS 5 O 55 2 R a il
Prsk (HIECER - 19715 48 - 1987 « 1% » 1980 : £/ 2 » 1984 5 IR R EFS: + 1985 : R R fh% »
1985 ¢+ #5F » 1991 : ## - 1991 : &F » 1980 » 1987 ) » LLRVEH MAEF /L8 ER » B H ek 1Y
fEIesE T RERE (B8R — ) - VERDITLLEIE G -

EH G2 AT WP B R 152 8 S TR ~ IR B e/ o 7 A R S e 28 » (AR FEFRRR ) ST M
HuBE oy A b -y BRI AR S AR R - SR S P T B A 2 R R H B R B AR B -
L » ASCHY HAEFI R BE RS & L il bt 2 E ML SR A 0N & 2R BEERES I - 47 (1)
HHFE Al AN RIVE S« (2) HAEMA Dbty S BIREEIRE - (3) DUE
AP EAEYEER R o B TR YR BB SRS S, 2% - TG
T2 Bk o HIIFEAR ST RRA0 EEE -
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30 st BUkiE  EER

MRIETSE

RO 2 RN - IR ISR N 4 A0 S RIRCE A BT 2 — M L - dE
HOBE T LU BB LB AT » BRI AT HHE A A BBV B B A8 ( HOT ) - 8
ERERRZ A EEMIERE (1985) 2B » il R EPHEIRSE 2 e Tl » 7S T 5
E R A ¢ PR P ARE ( HAST ) IE&E SRR A8S ( HOT
) REBHCRER RN R REEAR ( PPL ) B ESARERAE AL ( TAL ) - L
BREABRPTERE] (TAIF ) - B SEBAIGE ALY B ZAE AR ( TNU ) o ZHEE (b
i 7 A ) O 235 [ B RYI5E (Flora of Taiwan ) 85—k (Li et al., 1975-1979 ) K &5k
H—BEF =% ( Huangetal, 1993, 1994, 1996 ) -+ FERIEEE ( 912 » 1971) - yorE S hEEE
(PR » 1965 ) » RAFEE A EYEE - 2R T S8 -

m R

— - W85

g 651 H Y 7 R oh A2 B R JE S B - S a1 G 29(F Rt (&
1) IFEZERENE 36l ERE (F2) -

208 H D EEE IR B LB LW AME - Hrhg2ofm st e A » EE AL
LRI ~ F13 > MtEBEALER ( Ormosia hengchuniana ) EEE ~ EH 2R LI » P )
(Acalypha suirenbiensis ) SUEACHE » M- TLA%E (Antidesma hiiranense ) [EATSETHIE o Tii4E %
R~ REFHEF (Astronia formosana )~ KFE ( Calamus formosanus ) % = R BifHIEILS o PEL e
ARG AERELEIS PR K 1w & 51508 - M-S ( Drypetes hieranensis ) {1 A
TR E ( D. karapinensis ) ( 2+ 1986 ) > HIEREBR I ESHALR - BBk ( Eurya
nitida var. nanjenshanensis ) W LIZERRR 2915 IR B ALR + S KBS RMRENR S0 » £
TSM ( Semnostachya longespicata) 127582 B » BHEEA ( Reevesia Sformosana ) TR .2
SEALM » SEEEM TR ( Dregea formosana ) BRI ST 0E - 1F 75 L { Piper kawakamii )
HIRTERS 21l - BB B B B &E L L -

FURFH 7 R Z R A G B 261t E L EIB RS2 S AR R BV R - 27 ( Jlex )
CHREF (Ardisia )~ M1 ( Asarum )~ KB (Magnolia ) SEVUB T B RRIEAS - 15 LFES|
EEVE « RUEBE ( Semnostachya ) ~ EI-ERE ( Dregea ) ~ 18R ( Garcinia) -~ ¥
( Cinnamomum )~ WA ( Machilus ) ~ FiRETF (Neolitsea) ~ %FL (Anneslea ) - AR
(Eurya )~ KIFHPE O Astronia)  ~ W PR ( Medinilla ) S5+ @ HI LU R 04 ~ B E Ay A
[ > B/ \BAE R > BB E PR BB ¢ 4B A (Reevesia) BHIRIER =
SR LI i 2 [, -

FEFFE 236l o MR AR T ol EC (R e Crepidomanes kurzii )~ G EEEERRR
( Microgonium omphalodes )~ Bk /) & ( Ophioderma pendula ) ~ %% ( Margaritaria indica )
“HW LT ( Kadsura Japonica) ~ VRETHE ( Celtis biondii)  ~ $RFEM { Cymbidium sinense ) 2
LR 28 MIREIRR ( Egenolfia laxireticulata)  ~ FEIEERIEY ( Homalomena philippinensis )
BEEFSAELHEE  HGEEEELUESLEETESHE - BRLEELES TN A
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% 1.5 L i A A I R E Y SUB A T (RRE TN RS

2 4 il {fii B W o
1. Neolitsea hiiranensis ( B ILETARET ) EELE A B B
2. Lasianthus hiirenensis { PSR ) HELE N
3. Cinnamomum reticularum { L) H&EFE ~ Kk BT~
4. Strychnos henryi ( ZE1EH§E | EEELE ~ A i
5. Ardisia kuskuenssis (BT ES) HELE -~ AR g
6. Svzygium euphlebium (R ) HESLE - AR A
7. Astronia formosana ( KEFAEFT) HERE ~ K - i aed=

==

8. llex lonicerifolia var. marsuda (FXHKEE)  EHEFE EKE SRR REBEERT
9. Cinnamomim brevipedunculatum NEERR ) HHELE B8 KR HE- i~

10. Medinilla formosana ( ZiBHH PR ) fFERE ~FKE - R BHEEN FAEE ~ I~ K
RRea=l
11. Callicarpa remotiflora ( FR{EET EELE 3k - Kt BV~ VS (JENTE)
12. Callicarpa remotiserrulata { T Ht) HESE ke K B - v OENTE)
13. Anneslea fragrans var. lanceolaa (HIBEREL)  THEPLE ~ RKE Rt EEF - EE
14, Asarum epigynum ( F{EHIEE ) {EHEEE - Hodl Bk HAE -~ BRI
®)
15, Machilus ovaifolia ( FITIERE ) TREEE ~ ok (kB FEE
g)
16. Syzyginm kusukisense (@ altE) HHEEE ~FKE - L BRE
17. Symplocos shilanensis ( F{ZHA) 1HERE ~ B8~ HA Gl EM - I K

f?ﬁﬁzﬂiﬁiz,’ﬂ’aﬁﬂﬁﬁ*ﬁ%

18. Magnolia kachirachirai BLfAE) HHERE Sk - Bl i~ Fa ENEERI
kiR
19. Garcinia multiflora (THBEA) HERE ~ BKS  KME FPEREVE R
B~ =P i
20. Drypetes hieranensis ( FA{-#it2 ) HHEEE FNKE - L~ B
Bl (2R )
21. Semnostachya longespicata ( FeFERE ) E&ELE -~ FKE BT~ WE
ORI ~ KR
22. Ormosia hengchuniana (THEFL S ) HEELE -Ri#E - EE BT ~ AR
(iR IR )
23. Acalypha suirenbiensis ( {L3EZ R ) {HHERE - Wl - f5E ZEREVE TR
24. Piper kawakamii ( 7% El#E ) HELE Bl - I8N B
25. Reevesia formosana ( A ) fH&PE o (FHk) HEBRHLE - hEf
F b
26. Eurya nitida var. nanjenshanensis (R EEERE - Rl ~ M8 FHE- FapEs
A ) (L ~ 25 ~ BHILE
27. Dregea formosana ( (D PR ) KERL - BE EEERN ~ R AR
28. Antidesma hiiranense (FA{ZTH L) A B ~ R A
29. Calamus formosanus (KEE) FEFE -~ FER - R

Aokl
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e BoKiE

EER

R2.5 T Bt G R A IR AR BB AT (KA R AR e R A LB RS )

g2 4% 6 ® 9 f R oA
1. Aglaomorpha meyeniana LR ) NELE 25 Bl FFAE
2. Neonauclea reticulata (f8{-5 ) WHPE ~ H - 2~ 5 JEE
it~ L
3. Palaquium formosanum ( SHEIEA ) LS - B - 8k - 50 JERE
4. Uncaria lanosa var. appendiculata form. WEPE, A -~ M JEHE
philippinensis (& )
5. Homalomena philippinensis (FFRERET) S~ Kt - fie FEE
6. Schizostachyum diffusum { J-E17T ) AEHE ~ FAR FHE
7. Aglaia elliptifolia ( KZEBIE ) LS - W - %5 FEAEEALER

8. Aristolochia foveolata { 12 Fe B85 )
9. Fissistigma glaucescens ( EHIEEAR )

10. Hemigraphis primulifolia ( 1 ELAETE)
11. Entada parvifolia ( THE& SRR )

12. Acmena acuminatissima ( B4 )
13. Ficus aurantiaca var. parvifolia ( 45 )
14. Ficus benjamina { 515 )

15. Fagraea ceilanica ( JRFj )
16. Ophioderma pendula ( FARIIFT/NEL )

17, Epherantha comata ( AH )
18. Diospyros maritima ( &0 )

19. Selaginella boninensis (/N5 IF B )

20. Microgonium motleyi ( F5 A7 EBE{RNRRE )
21. Margaritaria indica (%5 )
22. Microgonium omphalodes (
23. Egenolfia laxireticulata ( #ANEF|# )

24. Capparis sikkimensis subsp. formosana

(L)
25. Arisaema grapsospadix ( EERHE )

JEi T B (BRI )

EEFLE - BAKE ~ K

g R, AR - it (7

#)
EE
&SR

AR ~ i
IERE - W 5
TN
W
R, i
BB
IR TR i
M ~ i

W s
PR R, A ~ e

tagRR, KRR - R - Sl

EEFE -
(FEL)
R

L, mi
PR, R~ B

HAPE, KR

R

HE T

BELLL ~ FE B~

FEHE - Bk
FEMRE - PBEIFES

JEHE MR
FEERE - B ~ S5k

TR -

R -
R
FAT R ~ W

BRI

B RIFHEEES

M

JEHRE  BIERER - RN

~ KPHEE

FFIRE ~ #TRPE -~ B
~ Hik

FHE ~ PEPE N

JRREE ~ BRERIO A (K
5 A e AL e )

BES ~ KPR - ik
FEHE ~ EDEE - BIVERE
5 ~ Bk

FEIES ~ KT H#E -
Higk

HiEK

ik - B ~ 135

fREE




A S TR A REER I A R SR E R 3

Fo () B i EtE SR E R E AR B A (KIS 5 e R HES )

g2 % & 8B 4 LS i
26. Castanopsis formosana (2 | EHEELE - FKE B0k FHEE
B~ Bx - &E (2R )
27. llex cochinchinensis ( EHEEFE ) HELE, Kk Wi~ EH R
28. Beilschmiedia tsangii ( HE[YEHE ) WELE, KR i ~ R
29. Neolitsea buisanensis ( RELLFTAE L) BELE, A HirE - PR
30. Crepidomanes kurzii ( FFHEERITHT) 2L - R HEYE
31. Excoecaria formosana ( 8% ) W&ELE - BKE TR E
32. Dysoxylum hongkongense (FLEREEAR ) fHERIE ~ KE -~ K Hp e
B~ HI7
33. Decaspermum gracilentum { +FA) HERLS - KR - @k rhEE D
34. Celtis biondii ( V5HFH1) HEPE -ZH fLE - PEIEFTLIE - FR
1% ~ el
35, Cymbidium sinense { ¥zt ) ga=liezrall| o) H# ~ oG - HiK
36, Kadsura japonica { i L) 2 BRig oL - RS g ~ HA ~ BEK

&% o BRI ERIEIE ( Hemigraphis primulifolia) ~ XEEWM ( Aglaia elliptifolia )~ THEWSEERE
( Entada parvifolia )~ FBH5 ( Ficus aurantiaca var. parvifolia )~ B (Acmena acuminatissima )
SRAESL » HEg22{E o R AT B i AR BN R LA 2 AR - TSR LE (Aristolochia
foveolata )~ B ITE ( Excoecaria formosana )~ G#4¥ ( Castanopsis formosana )~ #L3#
YEA ( Dysoxylum hongkongense ) SFIUFERA A (A1) Fackk - EPURERR S KE ST i 2
JEREY  Hfp SR ERNMLLREEE oM - FWEERIRE (Microgonium motleyi)
~ Kt} ( Epherantha comata ) ] SR> R EERR (LI  #EARHIRR ~ BH EEA ( Fissistigma glaucescens )
o Rcma e - E#8E - 35T (Schizostachyum diffusum ) AR G AR ¢ (LR
( Capparis sikkimensis subsp. formosana ) i (LB EBHELEEIEIN « EOM (Diospyros
maritima )~ + A ( Decaspermum gracilentum ) ~ ZEE AR ( Palaguium formosanum ) s
it 3 A BRI
sESLMER AR - (1) HERFEREE LA > ERY - HEEER
( Aglaomorpha meyeniana )~ ¥8{ "5 ( Neonauclea reticulata )~ SBIEAR ~ WHFEHFE ( Uncaria
lanosa var. appendiculaia form. philippinensis )~ FEMERET ~ 8T A EEME R G
BEME » KO MEEMES - £hE F—EHEREE - (2) 2ARHEE+ =Xz » K
LA el BRI R ~ P TR TR A B SERE o (3) HURRHERE 6+ 28 » Hdibiral - W
P I AR A E A A SR R ALES - RSB OB IR E R L LR - B
BhES AR EE L R BRICEREE - (4) HEPYPEPEEE T - KRR
W~ BHELRE ( Ilex cochinchinensis )~ S IUE - HENIRKE ( Beilschmiedia tsangii )~ B
(LET A BT ( Neolitsea buisanensis ) FHRELIFEEE BRI - /NEREM (Selaginella boninensis
)~ TEHHE ( Acmena acuminatissima ) ST EIERE - HEpIUESFEMEERE < (5) BB
e LSRR S~ BT - TR BB RSB MERME T meHEhE - Hi
WA SRR - Heg MERLEAHE - (6) HBRHEEHEEE HE  EHELEIERE -



kX et s EE R

(7) BRPHBBIMIE A TE » R HBRIERE » SULBUREER o (8) JERBEAHERS 75

B RN B RN - FECE SRS ~ B0 - SR - NIRRT 1 - PR B -

ARSI LA S, -

e EIRIFTRL » ATERAREL T ZIH RS -

LIRS & - et A At LR LIRS PR B flE - BAER I MEARKFEILZ K
WL ~ 1A ~ H R LUK ~ T3 28 S P L R o3 A A

2EEFPEMA I (1529 ) SBUSRBIRLZEKE (KEL) g MZESEEamag
POfE (4/36) > Hri VB RS R E Ll (Anasiiin -~ M) -

3EEFIAMEIE ( genus ) H=752795 (1626 ) ST ESGE MG E » LUK ES
ARHPOEREAR - A7 - BAEAE - 25 - £8%  Mi¥ - AMSUBLEES
film - DEREED R R - TUER B RN EEL SR HERR I EEE O h
o FHOBRE T WHEESL (Ardisia kusukusensis) 9 » B IXZ T (lex lonicerifolia var.
matsuda )~ FIEHISE ( Asarum epigynum )~ B {08 ( Magnolia kachirachirai ) B/ Afid
KIS I

4. 5#E B ME AL BT REERE - EAPRAET T SRS
RIS » FTERBRIRB A h PR - T BB ARNE - WA RS SO
RELIM » BRALERHEE -

SELAN ~ R AR = R R AL o AR - R R -

CHEFEEHEHAR _+ M - GLEHESELE (EWE ) » RS HRER B i -
BRI AR RIE T - SR E IS - B A E N - RE AR RRIERE - HhiE
SEIRET ~ JFALAY ~ KRR =R SRR -

TAHBURIRAERATA + M - (REPBRHP MRS E 2R FERE L LS 2R -

8 HIE BATHE R EM R AR E G+ - BASS RAmEItEs -

QBRFHESEENERM TRV IERE - SRk -

—  BIfaREERIhE

R S RS A A Y 2 0Ttk A E BRI 2 R S AR A SR - fFe51E /) 4
B HBEEYEAREN 2 BB TR : (1) ZEMEH : (2) JLEHFEGAKS R
(3) o~ BBl s (4) B4 - THomEL: (5) BESME (B3) - 55RT

1.3 B 3 A 2

Al > FEEE EAIGEAR (UM~ ZHEEEE (Stvchnos henrvi) ~ THERGE ~ AT
PRI NM  BERERA - SVEZ IS AT RS - 1 A SR © IEREB A (gap ) S5
et R R HIE B - Hepfab R BIei A L -
2.4~ [ gAY
AR BIRECRTAEATI YT o RERE S R R A~ EiE L - EEnEE
T ( Machilus ovatifolia )~ FIH{ZILETARE T ( Neolitsea hiiranensis )~ KFHE ~ B4 44 -
BTN ~ 7R ~ #IlRARA ( Svzygium euphlebivm )~ F{ZHEFRI ( Lasianthus hiiranensis )
SR ~ BEIUMAK ~ PR - SRR SRR o H o RIINEER « SRR ~ VDR T
AR A < DU RS A BB S~ KRS HERAERE B A
(ZILAR AT =R AR  HER SRS M PRI EA -
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20

W Al &) b VA At
.%%@ﬁggy ) J%ﬁK§§§?&)\I",

/-:%55*[3<¥% Lon

[ wsrs EEE 6 ras [ vin
li]3. e G b ar Gt i 1 L) 3 A1 R Y

3T~ gl

4 RIS S ERt 77 - A0 KRR ~ 7 B S AR ~ IS BB ERAR R - MR ]
B~ NERER - REBHE - {CEEE - BOHE - CZER - ALRAER - 355~ EE W - i)
{L¥EER (Callicarpa remotiflora )~ THFF2EER ( Callicarpa remotiserrulata ) 55 14%8 o E oo {E
R~ HEFmRESEE RS A ¢« ol AR - Fo i BE S AR ~ ST AR - MR ~ /)
FIEERF DR SR REES 2SS A L (R EWRAE RS - e SEEMTH
) RS2 EEEAR e - KIEBIE ~ (LRSS - ER AR RN VG K -
4. )5 a5 A Y

LISk ALER 2 IRAG Sk ol - FAAEERRR - #EELE - IHAS - 2% - 58
A (Garcinia multiflora )~ FEF[EEE ~ /R ( Cinnamomum brevipedunculatum )~ EELFETA
BT -E&HLOE -~ BLOB ~ LW (Syzygium kusukusense )~ FI{ZIKA (Symplocos
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shilanensis )~ HIEFEL (Anneslea fragrans var. lanceolata )~ KIRSF 1458 = 38 LR IHLE T-A0E >
ry R - ke SR SRR i 2 R > SR RFSRUE R BORIIE B - S
BEA - HELGE - BOHEB ~ @RS RS G R A+ B RS e i B A A
HEBM A -
5.FE A

iE MEREY) fE A B I v S IR B R R - KB D BRI — e R 2 - PR R
mE/NE ~ EEPEL - SBEEE - LMY - WO~ 28 - L% (Cinnamomum
reticulatum )~ THETEREEE ~ TRA] ~ KP4} (Astronia formosana )~ ZEEFHFHE (Medinilla
formosana )~ {88 - ZBR ~ LERXFHE (Arisaema grapsospadix )~ FEFERIET « AW
1ot o Hoh MO/ ~ LR - EEYH A EERREFIUM AR MK - 8BS
A s SEETAL PR SR > MR R D A TR AR A HEREA MR - @A -
FOOH ~ 455 ~ T8~ RIFELF ~ SEIBRE EREY - FHMEY) » 88~ 8 - REPHA
BEEBEARTA > HOMBHTNER » SKBERINEEA o WHPRRIEAE R ME— o
o IRF - AWIEHN Y - S RS EE  HEBEE - FRERETAIREBEE N
NEF » HERRR - B R AEE R - HEHIR H SR CEE -

= oHEERERIR

ot Ak 2 14 A Y R - Sl EEEE  ENEDaMERKEES
R o LB E » JE SR FERRE 4 HA 0 R R SRR F AL O HBRDURE S B BRI
WA R E S oAl ER - ik - LSk - tha oA #RFETE - (Hi2 10/ A {E
PIEER ~ M I A A ERAKE - B EIEaEBRa bR AR ~ FoRmot - Bk
EEME LR - mEFERE - FEREN R 8 BRI - BN - SEE
AVURE - A R A AR b WS - S - AW - mEwER - SUMTEFREEEE
FRA MM - KIERI ~ RThA S RNRRE ~ RGP BB RARAR ~ /IR e ~ AR FER
BERBEE ~ AWECES RSN - L EIGE 168 - Z 16T HIRERH{E ~ ®Of -~ &
A - (8 & - A REREE - AR NS SERERET - AMomREE Al -
SRR E DR RN E R m A o B i £ 2 R S s ry 2R
MR LA & RS AR A < i CREMOERY) R A A R A - BRREERR
SrER T AR -

&Y S AGER

TP S ARG AR ~ o hT 0 ERER TENEY E RS EE R o 280 GRS H R
(Lietal, 1975-1979 ) » 55 “RRITFEREHIRR (5 » 1992 5 Huang. 1993, 1994, 1996 ) » HE/IEHH
BRI LERE - MBHE SR M ERHEAT M MET THF8E (2R 1992 : Peng et
al., 1994 ) » BE FZ 3 il S E BRI EAHE R o AR HGE R FrRE SRR IR » HAS
PR RTARAE

EMAESHCERESE - SEILE - W REEFP BRI EIE Y - thi N B iR
VR - MMM TR BRI AR - 2T E G - Y5t i
Al ( BRRCER 0 1988 ¢+ B 0 19920 Su, 1985 ) - mtEHELLUEES BB MHP.CIEATEY) - =
BAMRFECIEES R -~ BHEREE PR > FEE AR o Su (1985) KHE—EEEIG R
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SRR » PHEAIIREEMN L i AL Ry Sl i s m (T - 1947 ) B A ARG ERE ~ F
AEFFE MR ] LIEE —E g ARSI o (Hi EALBURRY o] gEMEAEETAIRE (K - 1L PE AT
i 7 W R GRS i - e SRR TRIRE AR BRI [RIHE R =R RS -

21 B JE A IR A TE YR BV S Y AL R AV AR (D » Kuo (1985 ) FRRBIEEFEMEHO
WP TEmERIGE LRl - & T B Rig e 2 2 I E R e F 2 FIEE - BRI
RERHIE ( BH - 1985 ¢ B - 1985 ¢ Wang, 1975 ) » SR {HBHRERL ( BR > 1990 ) o ERATE
PIRE Y & L O - RAS R AOTE R B R ZOE AR 17 SR DRI B IR R 8 5t
- B GRIFIFEEY TR BEE R SRR LA RS (FF 1990 kT -
1986 ) » K mARRERILE AR EEE < B thm el (ANRKE ) -

E YT EARE (S 20M/ » ECoh LLZ BAGS FIBAE M e R A @ i LI B - i —2EE
RN - SE{ER D £ (genus) 7A@ LLIATE < HIKE (1968 ) faHiF{ZILFTNR K
HIRERth T BIRZ BRFFEE R ZE G - BN ST IR o Su (1984)
Y372 5 ol I P i e R PR AT L AR 25 MU 13 T2 A L » RO — WA rr P 3R 4R = B
S EI BTN R R ( Castanopsis carlesii )~ HERHE ( Cyclobalanopsis longinux )
¥e77 (Lithocarpus amygdalifolia } ~ ¥3¥d ( Beilschmiedia ervthrophloia ) “5 » TEI T REEHH300-
4004 R » T Bt R B BABHE (R3S - 1986 ¢ BIRE] » 1977 + BRhedk 0 1987 = B - 1992) -
e L SRS M E NS — R EZ ACE R AT o R RE T BEAE S AT AE R - SR
(6 72 [F]—HE i T B ]

ARF5E A = fE S A R R - i R e A RS R ( R ) o l-BRRLI and
Keng ( 1950 ) Bk (1956) HIAGEIRILEFH MM ESHRANER - ISP BIEGE
FEAR /L » A B Takhtajan ( 1986 ) FTEES > I EF BRABFESE, - EHRR T RTABRATR
mn b (L LA N EE % R RS - A R E N E - MR R R E IR
SEERIE - B AT SRR R AR R ERE S - R B EL BRI R
AR - #UR GRS EA R A REE AT RE - S8 ES SRR E CEE A B MR T
@ AERHE o 400k o SEhI T LA AH Al A i B R GR o ENRBUH R Ok IRS R (F)— S )
LIS » GG EMBEE - BRI IE R BHE A » J8aR IR AR R A (L TEER A alGR TN
FHRENIRGR - 3004 R /A TR 2 g R - TG PRRY RS R R i - BV BiR
B91F FA BT LA TR A A R -

11T 2 By A 1 L LA o T ST 0 2 A G Sl 3 2 A P RO B - BR T L RS - g
L0 (L YA/ © Li and Keng (1950 )+ Bk (1956 ) M8 FH4 B Bl m ity 2 B8
Btk RBEEPLE ~ 85 ~ WL R R (7 LSRR IS A0 e APk (e & 23 - mfsitt—
[ 2 o FIH » Bk (1956 ) B 3700 ME G0 &5 g 1 J25 )V IR e 10 2 T EE 05 1T R 2 — IR R Mt
oMl (1968 ) REEZEER R FREY) L EARE R A MR EE R R AR S AR
LR R ESE - MLE T ZHERE ( Castanopsis indica ) ~ HEEFH ~ HEFIHE (
Cyclobalanopsis chanpionii )~ FE Ik ~ HEULHT AT FHHKRmKE » ERIEEFEILTEbE
CBEHEAE (F 0 1967 ¢ PREE ¢ 1986 ¢ TR 5 1983 : #EF 0 1992 ) o (ELARBIRIE AL .
BRI T 2 M S R AR SR 0 i BRI R HE Y 2 pl iy A S EEES (H - 1968 : SiRT »
1986 ¢ #f » 1987 ) © Kuo ( 1985) HIZZEE 2 (G ( GAVE ) WOSSBREREES ~ RS iR
Miahd ~ R S - FER R I BT ¢ Al (RRIRAE ) AREEUT R A Y - PR RS
ALEREMh ~ ENRESUIL A - (RS BEfT -

BHUL AT B+ FERE B 12 S5 PUAC K TR ERAY) 5085 [ » M b RN i A e B 1 oA 2 S M [ 1) 358



38 BEE BUkE BER

% S LR B A AT R S ) R B RO KRR - KB ST SRR R
A AR R HLEE R Y - IWEF SR IE BRI - RS8N £ 2R (3002 RLEL
T ) i - DIEHFEEE AL b2 B Rl (T REE » 3004 RELE @K E R (1,6004R) HI#EE
B AL LR < B PE R ~ HEIREAD ( REEIEREE ) o~ PR R S B - A
JEMREGLERAFE o T B R R - SR Lh SR AR o DI A AR
iE SERR LR TR+ R R AR SR o (HRE TR R EFEN - BIEKE EmAE
—FZ%HR ( Hsich et al, 1994 ) - BHESETH o MIRTEFNEE S5 BB THIRF - HI
300 REUF Ry AEH G sl TR R AR SR EE ~ (R )18 L — KR LAF RO R Bl 2 (2 AR I - R AR B
HRERER /% - 1 E S SRAR EB MR L » [RARFR ML WA W T B Rl R AR 4t -
HiEH (niche ) TELAKEE S EVR RO L1 - B AL Y IEZ WY [ LA E s HiutIE R A - B
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TS BIEMEY) R ~ BB MEBATE B SE - PRIBTIC Y IR TR A
Trtthas - ALY R ERITRR - B A ARREYEVISE T - BERRER TR - ZX
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Discussion on the Hengchun Peninsula Floristic Region Based
on Observations of the Rare Plants in Koshifo, Taiwan

Kuoh-Cheng Yang', Yung-Hsio Chen’ and Fu-Jiunn Pan’

! Department of Humanities, Providence University, Shalu, Taichung Hsien
* Livkui Branch, Taiwan Forestry Research Institute, Liukui, Kaohsiung Hsien,

" Division of Biology, Taiwan Forestry Research Institute, Taipei
ABSTRACT

Over the past few years, the Hengchun Peninsula has been regarded as a special floristic region
by botanists and biogeographers. In this study, we investigated and analyzed some rare plant groups
and combined the results with observations of rare plants growing at the Koshifo Research Field of
Taiwan Forestry Research Institute in the center of the Hengchun Peninsula. A new view of the
Hengchun Peninsula Floristic Region is proposed.

After investigating 65 taxa of rare plants in the Koshifo Research Field, we confirmed that there
are differences in phylogeny, scarcity of individual plants, and narrow distributions. In general, the
distributions of almost all of the 65 taxa center in the Hengchun Peninsula, and extend eastward and
northward to the Tawu area, or even farther north, whereas only three species of lianas reach westward
to Shoushan. Among the Taiwan endemic species, 15 extend to mid elevation mountainous areas near
Chinshuiying, where only 4 non endemic rare species are found.

The distribution of the individual taxa on the Hengchun Peninsula can be divided into five types:
1) distribution over the entire area; 2) restricted to vallevs and foothills; 3) distributed at medium and
high elevations; 4) distributed in virgin forests; 5) scattered distribution. The worldwide distribution
can be sorted into four types: 1) Taiwan endemics (29 species, including 25 species differentiated from
the pantropical zone); 2) Philippines and southward (21 species:; most plants distributed on seashores.
in stream valleys, on coral reefs or on secondary land, and geographically northward to the Ryukyus.
Only Ficus aurantiaca var. parvifolia and Aglaomorpha meyeniana can be found in virgin forests or in
medium to high elevation forests); 3) Eastern Asian (3 species, distributed throughout the island, with
Taiwan at the southern end of the distributional range); 4) eastern Himalaya to Taiwan and the
Ryukyu (12 species, which are important components in mountaintop forests on the Hengchun
Peninsula).

If the uniqueness of the flora of the Hengchun Peninsula in Taiwan is to be emphasized, the
northern boundary should be set from Chingshuiying to Chihpen. However, if the similarity of the

Hengchun Peninsula to the Philippines is to be emphasized, the seashore area below 300 m or the coral



£ B BUklE B

reefs area of the south from Kangkouchi to Hengchun must be included. The boundaries are
transitional and blurred, and as the earths climate warms the southern tropical components can be
expected to invade farther north and extend to higher elevations.

Keywords: Koshifo; Hengchun Peninsula; Rare plant; Distribution pattern; Floristic Region.
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Mk — ~ B Hh B £ 7 A A4 & 4k
1. Pteridophyte i AEAEY

. Hymenophyllaceae fERIE}
1. Crepidomanes kurzii (Bedd.) Tagawa et K. Iwatsuki o FCIEARAK
2. Microgonium motleyi v. d. Bosch R 7 B T (R ek
3. Microgonium omphalodes Viellars JET IR
2. Lomariopsidaceae 5% & Wikl
4. Egenolfia laxireticulata (K. Twats.) Kuo #&H&HI Rz
3. Ophioglossaceae AR/ ELEL
5. Ophioderma pendula (L.) Pres] H iR ER/ &
4. Polypodiaceae 7KFEEE
6. Aglaomorpha meyeniana Schott. PR
5. Selaginellaceae B IR}
7. Selaginella boninensis Bak. /iR EH

2. Dicotyledon f - HEHET)

6. Acanthaceae BFARE}

8. Hemigraphis primulifolia (Nees) F.-Vill, & #4E/L

9. Semnostachya longespicata (Hayata) Hsieh & Huang RFEEHEE
7. Annonaceae it}

10. Fissistigma glaucescens (Hance) Merr. 3% [ INEEA
8. Aquifoliaceae %8 F}

11. Hex cachinchinensis (Lour.) Loes. SEIEAF

12. llex lonicerifolia Hayata var. matsudai Yamamoto FAH %
9. Aristolochiaceae 5 ST}

13. Arr‘sro!ochiafovem’ata Merr. KR AEG

14. Asarum epigynum Hayata LR
10. Asclepiadaceae §#FER

15. Dregea formosana Yamazaki Z{BEE (R ik
11. Capparidaceae [LItHF}

16. Capparis sikkimensis Kurz subsp. formosana (Hemsl.) Jacobs LI AH
12. Clusiaceae EfAbEE}

17. Gareinia multiflora Champ. HEHEAR
13. Ebenaceae fififi{F}

18. Diospyvros maritima Blume #LA
14. Euphorbiaceae AREF}

19. Acalypha suirenbiensis Yamamoto {G3HE# 5L
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20. Antidesma hiiranense Hayata m1- 1 H #%
21. Drypetes hieranensis (Hayata) Pax ¥ {_ it
22, Excoecaria formosana (Hayata) Hayata 5518 1/ &
23. Margaritaria indica (Dalz.) Airy Shaw %585
15. Fabaceae TF}
24. Entada parvifolia Merr. 155V
25. Ormosia hengchuniana Huang, Yang & Huang 15 &4 56
16. Fagaceae #%=}fi
26. Castanopsis formosana (Skan) Hayata S2{8#£
17. Lauraceae fiF}
27. Beilschmiedia tsangii Merr. £ B
28. Cinnamomum brevipedunculatum C. E. Chang /3
29. Cinnamomum reticulatum Hayata 15
30. Machilus obovatifolia (Hayata) Kanehira & Sasaki P EERR]
31. Neolitsea buisanensis Yamamoto & Kamikoti BJ&¢|LIFT AR B
32. Neolitsea hiiranensis Liu & Liao F{|1I#TAREF
18. Loganiaceae FE§ER}
33. Fagraea ceilanica Thunb. JKF]
34. Strychnos henryi Merr. & Yamamoto ex Yamamoto 55185 §¥
19. Magnoliaceae AL
35. Magnolia kachirachirai (Kanehira & Yamamote) Dandy B[ 5H
20. Melastomataceae 274t PHE
36. Astronia formosana Kanehira KErHE 1
37. Medinilla formesana Hayata Z2#87F F}Hi%
21. Meliaceae ffif}
38. Aglaia elliptifolia Merr. K T
39. Dysoxylum hongkongense (Tutch.) Merr. #LHFEAR
22. Moraceae Z2fi
40. Ficus aurantiaca Griff. var. parvifolia (Corner) Corner A 4%
41. Ficus benjamina L. 15
23. Myrsinaceae #54:4F}
42. Ardisia kusukusensis Hay. /&% 444
24, Myrtaceae BkiEE]
43, Acmena acuminatissima (Blume) Merr, & Perry EEoRi#
44. Decaspermum gracilentum (Hance) Merr. & Perry |-F A
45. Syzygium euphlebium (Hayata) Mori #IAIG 7R A
46. Svzygium kusukusense (Hayata) Mori 5 7R
25. Piperaceae dAfHE}
47. Piper kawakamii Hayata 15 il i
26. Rubiaceae 74 5F}
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48. Lasianthus hiiranensis Hayata i { - HEB 5
49. Neonauclea reticulata (Havil.) Merr. FE{Z 5
50. Uncaria lanosa Wall. var. appendiculata (Benth.) Ridsd. forma philippinensis (Elmer) Ridsd =S
Spk ‘
27. Sapotaceae [LITEF}
51. Palaguium formosanum Hayata KHE (1|18
28. Schisandraceae T1W&-F}
52. Kadsura japonica (L.) Dunal F TLPR
29, Sterculiaceae fEHHE}
53. Reevesia formosana Sprague ‘25 FEAR
30. Symplocaceae  JKAF}
54. Symplocos shilanensis Liu & Lu F{ KK
31. Theaceae )
55. Anneslea fragrans Wall, var. lanceolata Hayata lfl 5755
56. Eurya nitida Korthals var. nanjenshanensis Hsieh, Ling & Yang F{ZILIFHA
32. Ulmaceae filfh
57. Celtis biondii Pamp. Vi1t
33. Verbenaceae IR}
38. Callicarpa remotiflora Lin & Wang Bi{ESETR
59. Callicarpa remotiserrulata Hayata 1HE4EER

3. Monocotyledon i f-IEfE})

34. Araceae A 2L

60. Arisaema grapsospadix Hayata EEHRHE

61. Homalomena philippinensis Engl.  JE{RE RIET
35. Arecaceac fEHHAR

62. Calamus formosanus Beccari 7KH&
36. Orchidaceac FEF}

63. Cymbidium sinense (Andr.) Willd. g

64. Epherantha comata (Bl.) Hunt & Summerh.  Af}
37. Poaceae A 4K}

65. Schizostachvum diffusum (Blanco) Merr. V1T
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oW SRl A o R E B AR R

BRE 5 BEA=
BRI » L5t

B =B

S BB ST RE TR R S IaA — (RS » & $REFICycadaceae » 8 Rl Stangeriaceae B K
£l ZamiaceaeZ 3R 1 1 [E244%8 - BLEL S 15 A BB R ST IR » 12 2 BR S B (REE MM G YY) - BRI
Bl U EREUB Cyeas #3705 IR TF BREAES R SRR - RU6SHE » 7 - 18R - o A En i AI30
FE o VEERE 0 ACPEIN3ARE o FENEE o SENEREE R AR A (R ~ B~ Z 5B~ R B
fa) ) BLoh [ k2248 ( EohEHETE - PEofE - BRARE - RERME ) BAJEREME ( RE
) o FIESIEPEA2AE ( HohErE (RE ) o M ( HbRrE AR ) o HAE - BRI IRE - Y
HEEEIRE (B ) AFHEAEEERE ( EdE I ) o GREUBREYEENS ST PE - &
é‘fgjﬁﬂ]ﬂ.ﬂ"lﬁﬁi o AR EEN - JEM R o SR SRR A A EE o R e Blrh s

B ME  TERE T REEM - BEGIEEE (R ik - RN AR IRTE
ok S Y o AT R L)ZQ s i HL O] BE R FRACER S AY L R kb » A FTERSHNY S0 v b Bl R 1 B 5
B o e (CEBARIT ) PSRBT 34 - HBEES2%  RERAEM Y - [HRER {5
8 H R AEEA K E S EhL - BEEREARE f’%}%ﬁﬁi&ftﬂ‘]ﬁﬁﬂ#ﬁﬂf’%*ﬂilﬂﬁ”%%
TGS AR o R o AT ER CCER S LAY — (I FE B 0 o R B e o R AR
Hﬁﬁﬁf%ﬁﬁng T e AR H{YVHE R % BER TG R o hRIBRE AR

SRR A%EE  CEOT T SEERR B AR o (HA R L EE305E Y - @Tiﬁ
ﬁiﬁM‘iﬁ@Jlﬁ%@ﬁ]ﬁ@ s AR EREE SO b TEETE21 fiid LS - TREIRTRER —REF AR AR RE
Bl o PRI AR E S NIRRT -

5

BEEIE (Cycads) WhEELE - FIANT UL ~ JERRFUIRAT AT FHERR - TR T 7E 1 - #4
TEMES - #AREREE Y P REIAR — FERE - 008 - SRR P HIRE A
T EEOH2. 58 T ( Mamay, 1976 ¢ %kt » 1981 ¢ Thomas, 1989 )+ HEFE3(EHEATHY K
(Hu, 1997) » A EHBRERBELCHLS— 1L OEERF - IS HE & sRHNEYE £ A IR - BRI
B T ER T — SR TR AR EE A IER - E S BIAMBREILEEVHE308 (Jones, 1993 : i -
1995 )+ SEFR S FLACHH + HE 28 10 e B o] R MR D AT MBI - TE R B H AR SRR AR S b
T8 s BB Primocycas ~ 1K K B Crossozamia ( BRI IGHIGIROEALLE )~ EHILE

il

ARG R B AR EE S G AT ED).
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Tianbaolinia ~ % &R 8B Dioonopsis ~ IR BAndrostrobus ~ TR Podozamites ~ BEELE Cycas
FHB o (LEIE BB IR S Glandulataenia » B E 5B » BFBEY) B BT B FHEYBILER -
RO HEYI R » DB HIER NGB E R T+ &0 NiEE 1 Y -

WFEREYI LU » K244 » FE AR EVT BT BRI » 17534 » #% (Linnaeus )
JCHESL T RSB Cycas © 1807 » (AL (Persoon ) F37 T #F#FI Cycadaceae » f5 5 AT 3R 176k
BRI YERE AT IR » 18374 Reichenbach# 7 KR Zamiaceae 3 19594 » Johnson X217 T BEisR)
Stangeriaceae ° ZE I - IGFEEFEFI K T BE - BREEL - RERIELERER] » OB BIEZ A
HERATEFRL ( Osborne et al,, 1997 )+ BIESHEIAREYI A « BR88R U GRIB 1B » 1655 » 5
AREai ~ AP EEIEM - WRERB Stangeria 28 VR » BRERIE © RSB Bowenia 35 » T AR
ai o FORELESE - T IREDioont 108 + HARThEN FERE B Encephalartost158%8 » EIEN
i s KK EMacrozamiafI3 18 » A ARGE « YA KB Lepidiozamia 258 » B A F|EE 4G
H ¢+ MFRERE Ceratozamia 1218 » FEFEM B LW - FBABZamiakV498 » L ENRS - &
FAFg SR ACER » /D MR i SE B L BT ¢ A7 S0 Chigua 278 » S5 EE M E T M LL S ¢ /BRI B
Microcycas A1 T8 » B E -

FETr A SRR RIME AR T2 T AR R — IR Bk A 718 1 L BB 45 ( Coulter
and Chamberlain , 1917; Chamberlain, 1935 ) -+ EFHFFCHE T REYREEHT Bosqb ~ T e &
%o FEREY)I A R AR o SREATY A R S AOE R B T (B A BB
AR D » EAETEB T S HEBEETE 4 RIS (W EA LSS T ) nIs s
fERE (populations )+ 3% H4E B A M 2B BAE » (M0 A AN T IS8 F LAY
F ARG R - (R » B 2R dREBME AL T8 &t REIL T FE SR A 00 R 3 5 o & AFREY
& » HHE B g — L SR I SR AU RHER THEE - (58D 19965 £ (2 72 BHAY 5 DU JoE 1361 s 5 2 2y 2
iR R - SRR R E AMBE T AR A EA SRS RN %% - e B(RE IT(E » fiith
FHEED T R M [ ) e A P BT ST LR E o

PSS 5

5 ERAE AHEEHEHECE T B 2 H R B IHELIFE o Schuster (1932) fE{AYRFIAIE
Hrp o BRI SR U o B GHE - TINAE o o - SN (HETE A KEFh e, o e
Pant and Mehra ( 1962 ) TEfBFRY) TR FREIERERBITIE ) S » ZIHHH SRS 1708 » Hhis
MT0FE » 1 Z0 5 SRS 7 B IE F IR AL © Jones (1993 ) TEfthity T HEFLEREE ) —=rh - 5 HEFEE 39
fE o Erp il 1558 - Hill (1995 ) TEhAY H FEFEE A% » 7 HiedfE » HepEaili2ofE » A FEH
200 » VHATFPERIBLSTE - JEMN 158 o YIRS T8 ( Wang, 1996 ) TF “Cycad in China”
Y| EREBOOTE » Hrai 25 %428/ - AR L1997 FE R RAVIFE ( 7R ) > THINEFES 249
o ASCIFFRED TR — S SRR A » H8 T ohl R AR ks - 2% TIREME
HAR RN SRR - W)L SR S AR N BRI R 30KE « SAT SR H I A T BRI FE B SRS Y
BRI RTE20% (BB R » EAUGE A2 » SFAMMMBIERE > BELBEBASSE - BF
HVRFOE LAF (CH AR S g el ) DI I T A L R R E S S
HEF AR TIFEM - HFEEMR LIEMEA - BEAFEHNEGE > EE2 RGN E T
TERET -

= TR
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PR ERS R R A B AR R A A AR R R ~ PURZE B RN 2R % B ( &1 )
o 43 A iR AL A B &R Cycas revoluta » BIIEE I AR FEEEE » J0MHI28° N« FBEINY SR LR C.
panzhihuaensisWAHE L » (TAAUYI1EE27° 457 N o 70 R HI R R SEERERC. rumphii » T EFIE
JeFqTE « EAAGEFT AT (FAfE7° S) o Pl WA iR e PR ER B - (2R 0 wAE144°
E * SR PEIN BB EREC cicinalis » TUFRENEE RS » BELIT76" E -

T A By A BT o B B T A R [ S 5 B R R B C. pectinata » WRRERC.
simplicpina » EIEFFIC. balansa » XIEFREC. micholitzii (%8 = RS F B E P54 AT Bl L
o BT SRS VEFSTHREEEREL (EEE8R) ignEha b Enm - fiI%E
FRHLC. rumphiiBE T AH &) ~ 2560 ~ BACRE » EE 2 VH R P9 8 A Sl 1 g B R AR 0 B 00 e i
thoo {HAZ BREE R A RBPUNEEA - HO8EE - eM& e EF AL %R LR
( Population ) [ » W% BLEFERC, multipinnata  {EIREREIC. debaoensis * T HRERILC. taitungensis * 1
WHFEC. wadei (FEHRE ) » DRI LBEHC. curannii (JERE ) HEWEREIC. beddomei (F
B ) BEERRC taiwaniana » TERIEREEC, inermis » EFEFELC. hongheensis™ = 5 E RN
R B TE(bEREREEE SRR - ABWBIZAILE M EMETILER -

BN ER 8 o7 A TR IRHO R - TEALE2T NlJiEHTTr§“%$fLEE EAETR400-1,1004 FL M0
1 o B BREREL SR AR AL 0 I TE1,000-1,7008 L (ERZERN T3 5 FTE 2,000 ] » 2E
RIEFBBBUR I RITEREE » ERE - 5 REREL - ’}‘ﬂﬂlﬁéﬁ'ﬁkc miguelii + XHERRE > TBI—A%{E200-
6004 R » EEE R - 7217 NLIFFEVI IR - % BREE A 100-6002 U » (EITHE A
& o ARTTEE20/0 Y » WNBTEREC, hainanensis ~ FBIEHRI « WIERREL - EIEERELC. siamensis ~ )
WIBRILC. nathorsti ~ TERERS ~ R ERFIE -

BB AR RIE RS S BT B LR » A SR A BRI B DV R SRR R 5 0 A - 1
W BRESC. szechuanensis ( C. guizhouensis ) A AT ER [ fesel 75 10t » & oldxE H s B &
SRR FLIEE i R LUK o S AR SRR MERE R A VIR R £ (L Ry FE TR TE -

A
7

: 2, . o~ . s < "al
e 5 & |
. A Dlsmhurmmi Map of {)uu in Asia: i <

i | ¢ 1 N '

= AT et B R ol & C. curnai i B e

SC multipinnata; 6. C. de *bhia e nsis;

§. ¢ simpliciping; 9. C. balancsae; .G A
11 € wiwaniana; 12. C. inermis; 13. C. 3
i‘ rengined; 15. iguel . €. HELNSES ]

miniaa;
C. chamberloinii;

I | 3 C ni rrh prstii; 24. C. macroca)
J 26, C.ruemphiii. | |
| j i |

0 60 90
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= SRR EEE Y EE
i ERERH AR SRA B B = - AR > AR BR AT .

LSRR AR BRI A R Ut » BE L RS RIBERXELERE - 1l
TRAE - fEH S BRSO - T ROEREaR B4 BiESEESEDE
RIS HEREE » QSRR ( 1@2-5 )~ IREREREN - D BIERER ( TILEREE) - BREN - SOHEE

FPERTE )11 DY e B B 5 S 7 B S M RS E 70°C LA - JTOIT5E80.4°C (1% 0 1991 ) -
BREVE RIS S OMEN - BRREE SRHEERE - £ITHERF ( HAERESH ) BE
IR R 5516.94 mm » MIZEFEE%E169.84 mm » EFRNEAT106E -

FEXEA SRR R B B8RS ( R70-200 cm ) » /0EE ( ME ) 8% ( 8-20X0.4-0.8239F
) REEERESE  ERLMNEL ST - MEREKE  RILH10E DL BB PRSI &
EREHIE - BB MANT IR L ( ERBH - 1995)  BEBBYS » /N EEME EHE
WEREE RSB PEAR o T RVEREE » AEREE - 5 AR - BRUERRE - BIREEWEE —FWE
KA EEH TR HIRE o S LRI 28 il Dok o3 2K B R 7 2 B RIS W A B bR
%i a

2[R bR A S S T A AR B B TR JEUAR BRI - H IRAREAS i+ (B0 B A Aol
TIEEIETACIR » £ RILRENE % R ([E7-8) - BIERE - BT - SHHFES -

TREATRBNSEEMERR D ( B8R ) - HEE ( 244K ) - /\EREME ( 20-
30X 1.5-3.2877) » iB5% DI - EiicHE  MEEERE - EREMIEEIKAHEE . AEE
G AL N 7- 1018 BLERHEZ B R 0 FOR B A - RFLISHRIEHEE - 4 RAESEHIERTF
RIS BER L - W RE 12 - (RS TH#ITLEIER » MERETAR » EiflEe R »
—[EIAARIE LSS » DIBEASE SRR - i8R T e A4 sR i e sR b i L A S 51 -

3ARREAAY - WA BT B AR BT B VR M E RS - M RB B » MFBEARENE ) R
FHREEARSYH RIS NAE > EET LA LA - NEEaE ([Blo-10) 4
FEFRVIRAC AR » SOEEEREE ([8lo ) ~ raARVT RSN - EBARSE BB ES R E AU -
A ARG - CMRYEREREEE 2 8 8 - IrRITERErhE A - A AR TR
LT ¢ RS AR AR RR T R R ¢ A SERY B B BEAG U BB AE L (BT 0 1095) o FARVT #F
B~ RETERE ~ R R R A0 T IER R AR E K (Wang, 1996 ) » KT ERETE A #
1 i3 I REE AR REEFE R Y -

PEAEE ET (Zuo et al., 1997) WH9E > BRSEANIA 4 RERY REWI AR SR RS BB IS A th IR E =
R PR (R A ) - AR R R AL o AR - ZRITEES - CMIEEE
MRS R A LR + R TEAR A U _E AR ) » JEBERY (thylakoid ) MR R (X » Jokr
e ) - SR BB B DA R — iR AE i (B11-12) « PR RE % AR ~ I 3ERF
3 - E M E R A R T - R R R ) - SRR - B (R e
WEL » HavEE L E o SEEREIEE (1813-15) - TREAE Y IR » CHOTER B s
FREFEEL - i B = 2 - IR R BB R MR A ([Bl16 ) o #ERIEBR 0T R BF
SIS R EME BT R E R ZE AR T ER THRES - (HEME AR 6 R PR &
Hh RSk L - SREHTE R L WSS BRI M T S C R KT LA E T A
BRI R SRS RS AT R e S e -



SRR - R BRI (R 51

[E12-5 B TE 8788 Cyeas panzhihuaensis) (VUNIEERGIE ) ¢ 20 AE6E « 3. R HERR A2 5 4. TUJ1[EE 4%
fE SRR S B R {E R B, ¢ 5. BEBRAE -
&6, S Cyeas micholitzin) AHE—ER (JETGEMN )



h 3 e SRY

; il -/ ‘ = o a
& 7-8 % kB Cycas multipinnata) * 7. F555HEE (51 EEREFLAN - BFE) ¢ 8 MHE— -
9~10E@§ﬁ§i{Cyc‘as pectinata) * 9, B RRE ( ERTIGEERAN SRR ) ¢ 10, HERE -



Al

A\ A

[ 11- 1617 [F] 4= B2 ff gl SRt R R 8 « 1012 B2 T8 11 S BERRESE Cyveas multipinnata ) = 12, 5|3
BRI Cycas rumphii ) = 13-15 S48 < 13214 SERLERREE ( Cveas panzhihuaensis ) + 15, Bif#l
( Cycas revoluta ) » 16, R« WIEEEE Cyveas micholizii ) (GF : & 11-1608 F A2 H T 42
i) e

Ny
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ik s A 9 LR 32 e By - BT 38 ( Niklas and Norstog, 1984; Norstog, 1987; Norstog
and Fawcett, 1995; Tang et al., 1997 ) & -~ B2 T ER S o SES R EEE RS HRAHK FIE
e B BB R BT EL A A TEH -

BRI — B2 19790 A Tt m 35 4 17— R RS R S i - A BB ZEA T » 11
= A %R EERE - JTTHE ~ W R ( AR - 1993 ) - o MER M &SRR
I HTICO R BT - ERRIFISIRAF » A TEARN® ( [HCAE¥) 5 1 HIFHEEIK ) H8H
EAFERKARREIRIRIE T » TGRSR REF -

EEHEREREY) - H AT R o SRR o R B PR - IR
AU IR > RS T A LAY o TEMREE > SZBMT 1 BRSO B R AR T R 4R R
BRIEESWTT - AR 1 8REE YR AR 22 - (BIENARHIE R B MBGH A T £ AR IR BT NS
AHAEYZEEN > MEMaEETFHiFEhEES - LHE - ZRE -

LU E SB A RR BT ML) T FREH - BREM A Y BB E S R - BH S EEE D RRE
WO E - FEIYAERE T BR8P OB A PLRE AR R ~ b BOBMELE | RAE G
Chamberlain (1920 ) #&HY) » GREUE-F BRIV G HE £ #TIEY)

= DlNEFETEREL OIS

FRSEE (BL) BT EESER 0 B BIREE » R SERRME D Rl SRR - BB
BSOS RSUARTERE ( Chamberlain, 1935; Arnold, 1953 ) = B BLH gR2F} 10 147 52 2 A -
TEGRERA (H ) REERS EC BRI E - B T A Y 2R9TR9E - d0Carputo et al. (1993) -
Chase et al. (1993 ) {EHERRIEDNARIREITEN) B R LM (RFLP) 387 fIcbe LT A5 5 7
o AREE 733 —BY o SRS B AR () AMEthIRS » EM.ZRR @I R e ks
E]RE C IAE -

kSR N R A L 2R S D TR A ER AR AR A DY A - B LA
KETFEAFHRE2IR—- =A%
WEERZ B — b3 — 28
HEER AR AR ERATE — B AR BRI
R () WS R—BER
PhilE—5E
RILERILZE-ARILE
BERE-HBERE

Hill (1995 ) RIZEREUBII26IEIEREN T 75 S b7 AGR4ER
R Sect. Asiorientalis Schuster (1932)

BRiE AT AR Subsect. Asiorientalis

T2 BRI T Subsect. Wadeanea K. D. Hill (1995)
W HERRIHH Sect. Stangerioides Smitinand (1971)

W HERREL T Subsect. Stangerioides (1995)

& F ARSI Subsect. Taiwanianosae K. D. Hill et C. J. Chen (1994)

SR AT ERIE AT EH Subsect. Panzhihuaenses K. D. Hill (1995)
FREEEFEEH Sect. Indosinenses Schuster (1932)

S E AR Subsect. Pectinatidae Smitinand (1971)

HESEARERTIAL Subsect. Indosinenses
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BEEER I Sect. Cyeas

SIERRITIAH Subsect. Macrocarpae (informae)

- BFEATHH Subsect. Rumphiae K. D. Hill (1994)

I EEAFH TR #H Subsect. Rumphiae K. D. Hill (1994)

M EF R ERHE Subsect. Endemicae Subsect (1932)

RN RS BHEB —EEENRA AR o (HEBR - FER A LAY
4R - SR » REMN (R HEEMEEE D) AMERRAEFSMESHERL - FHRUESERC o T
B2 EIUEE » B EE R - EREBANER » (DR RE F fsUaHE R A Re
WEGEE - B A8 RS T SR R T # A (L R R AR L P KR /B g e H R A
I ( SBAL - 1981; Hu, 1997 ) < [ » FTLAS LIRS » SREEEREIRAS A5 M e - i EmT
Sttt B T BN (R T B R BRI SR

O - TEiNERIAY D RS R
EF#3U40 Sect. Asiorientalis Schuster (1932)
1.#%83 Cycas revoluta Thunb. in Nova Acta Regiae Soc. Sci. Upsal. 4: 40. 1783.

HIEWEME ¢ /NEE (A B LRENEERPER TV 7 BHRIIE « RAEFES
B IEF I » @R ERH « IR RIE -

7 H ARk B R R A 1R - {Erh BRI R R LUE - E30FER AR E - T4
R4 ERT « HAFRES - s - EEEFEG R RN LR - W EE -
TR R E SRS - (S — A E 5 ER00Ek -

2.5 HEFH Cycas taitungensis C. F. Shen, K. D. Hill, C. H. Tsou & C. J. Chen in Bot. Bull. Acad. Sin.
35(2): 133-140. 1994.

ﬂt@ﬁfﬁﬁféqﬂ =R e R EME - KIB LA W 3085E B C. taiwaniana
Carruthers = %% B 1 RARIEHR K3 ACRER ANGH LUK LSBT B A R » 875 U A IR I
FEE - F1994FE A F5 Ak S #r on 44

3PS Cycas wadei Merrill in Philip. J. Sci. 50: 233-239. 1936.

HEERIEE » Fi - BURPARER 1% -

FrEE JEREN Culion HiMindoro ©
4.F 4 BRI Cycas curranii (Schuster) K. D. Hill in P.Vorster (ed.), Proc. Intern. 3rd. Conf. Cycad Biol.

150. 1995.
JERE R Y (Palawan ) FiA -
WEAF AR Sect. Stangerivides Smitinand (1971)

5.% II5%%#% Cycas multipinnata C. J. Chen & S. Y. Yang in Acta Phytotax. Sin. 33: 239. 480-481. 1994.

et l.c. 34: 563-564. 1996.

Cycas longipetiolula D. Y. Wang (1996).

AREERI Ty ores (@ERI) - MBEML-2 (-3) » RETAR » WitliZe sy - =RV
B REMF2-5R R /NEEERE IR ¢ IDER3 — 5% -

HHERE AL R o A G DALV ACERIRT »

6.[E % §753 Cycas debaoensis Y. Z. Zhong & C. J. Chen in Acta Phytotax. Sin. 36(6): 128. 1997.
S SR E P 5 € I SR A — RS {0 2% I @R BN B R AR S - (MRS (8-13Fy) - B

hgares

(BHI3AR) s /NEERIRIRR » (BRI 7 R1-28 A Ios m B 8 L L S R i



36 Bizein  BE(

PRREANE] -
7. X =Rk Cycas micholitzii Thiselton-Dyer in Gard. Chron. ser. 3. 38: 142. 1905,

Cvyeas rumphii var. bifida Thiselton-Dyer (1902).

C. multifrondis D. Y. Wang (1996).

wegh T4 > + PEREETR308 7 - ME3-7 (-10) » ZEIAAIK ¢ NFE 12R TR
([d6) /NSl a e -

FEE B g 7Y PG - FoLER R AR A D BB - B LAt A A

8.5 P E7#8 Cycas simplicipinna (Smitinand) K. D. Hill in P. Volster (ed.) Proc. 3rd. Intern. Conf. Cycad
Biol. 150. 1995.

Cycas michelitzii Thiselton-Dyer var. simplicipinna Smitinand (1971).

BRI T 2R » it AR REARE « MEE4-8C100F » K1.5-254 R EREETLAR - 6
Hefil] s /NEER R (18-40X1.6-2.6 cm) » (B F AR - EELTETE - T -

PE R ZE F b R 2R AL ¢ A FEFIAK T

9. E &4 Cycas balansae Warburg in Monsunia 1: 179, 1900.

Cycas chevalieri Leandri (1931).

C. shiwandashanica H. T. Chang & Y. C. Zhong (1993).

C. parvula S. L. Yang ex D. Y. Wang (1996).

C. tangingii D. Y. Wang (1996).

AR B BRI ER B BT - (BRI AR R I AR ¢ NI A - d2R IR  TERIE
{#» 2 4-8 NJE - A/ NEFEIRKED » SERBIKEE » AR K53 OH -

A1 TR B 5 R TV 2 AR R B VY R R R AL A B M R ZE R AT

FfdffEr T A o HER CCHOCIREEFRE ) it EERD 4R BEF + PBEBE KR 1088
B BRE PO - (HBERAR 2 AETFEATFREANTRES WEEE - IERBALT -
P E SRR R E B R « Cyeas tonkinensis (L. Linden & Rodigas) L. Linden &
Rodigas (1886)HYFE IR H i - SRR AL - g —LE]E -

10,15 &% Cycas hainanensis C. J. Chen ex W. C. Cheng, L. K. Fu & C. Y. Cheng in Acta Phytotax.
Sin. 13(4): 82. 1975.

FRER) A BE R BEIHIE R (D B R ER B Cycas taiwaniana » Kt H AT#EA D2 E BB E
SEREK o HPRE i ER I B W K RO ¢+ /DR AN Eomm - T [HIEY HE P A E s b
Ik (Hill and Chen, 1994) : BENEVRIFEREANE R + KA1 SEIb & T 2 Bik @ « I8
H o F3.5-45 cemFE S RER -

HERRR T ¢ RIS R RS RN R 2 B R B AN G # T - 10
100-1,000/2 R <

11.% B ## 8 Cycas taiwaniana Carruthers in J. Bot. 31: 2. 1893,

Cycas revoluta Thunberg var. taiwaniana (Carruthers) Schuster (1932).

C. diananensis Z. T. Guan & G. D. Dao (1995).

C. pectinata subsp. manhaoensis C. Chen & P. Yun (1995).

C. fairvlakea D. Y. Wang (1990).

C. multifida H. T. Chang & Y. C. Zhong (1997).

#E#E 0 (Shen et al. 1994; Hill and Chen, 1994 ) FEFESIVEFE T IHRE 2 > 7
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RREERENEACETILER - s ST S 4 1) Z AR AR > MR B E RN - 5
TP R FICERCA ~ 8 P B2 22 1 S e S AL I BR ROV L% (114400-1,1004 R ) Bk
kR E A TR0 « MEgtEths -

AEMNESIRG - BBEEHEE /N ERE (1amlllb)  KETERKSREX
(Wang, 1996 ) ; FRERIEE « B8/ (K25-33cem) & AJEHETRERFIR -

12.FF {1 #%1# Cycas szechuanensis W. C. Cheng & L. K. Fu in Acta Phytotax. Sin. 13(14): 81.1975.

Cycas guizhouensis K. M. Nan & R. F. Zou (1983).

C. segmentifida D. Y. Wang & C. Y. Deng (1995).

C. multiovula D. Y. Wang (1996).

C. longlinansis H. T. Chang & Y. C. Zhong (1997).

C. xilinensis H. T. Chang & Y. C. Zhong (1997). ( “xilingensis” Fi#%, orthographic error)

C. multifida H. T. Chang & Y. C. Zhong (1997).

/B AR R A B IR M T B PR ¢ B FRERE R o BB LRI R o ORI AR/ )
RN REN (15-35 cm X8-14 mm) » Af T IERREGARER B IR RS E (8K » 1995
Wang, 1996 ) » sy flia thEH S » 5 i — S B B AR T () AR08 (R3S ) AOHEY & B R Ry
fi -

R rR B S N PR S S5 o A0 G PG AL ST P AR TR - A T 25 A 4 i 1L
ih o #R400-1,3004 R -

Cycas szechuanensis e fRIGHR B W | IERE SRS B ARG - AT ) AEEFEE S
G ERERR (£ RS » 1995) « BRI HEE T IY)IGREE ) 105 & TR IR B B R AR VDR
feft o 19934 58 KA B INEFH Cycas guizhouensisihe T ERE% 1 FERRUEAC. szechuanensis © 5
MEEB & MR T EINERS ) SR T RN TEEHP EATIRE FRET R - THA L%
FTIBIFE - ARERER8-10 (-14) ¥ » B TPUJIIEREE ) — 50 - » #ER LR —SEIRE 40 » thRIRIgA
FESLLEREF P IRNTRY - W IR B -

AR AR R ] PO AR AR A Y o (MR RIS A (AR B )
TREE R AR AT 2 30 - FEMBER R [ 7Y IBRER L - B G FHEE = -

14/}l #% 55 Cycas miquelii Warburg, Monsunia 1: 179. 1990,

Cycas longisporophylia F. N. Wei (1997).

C. spiniformis F. N. Wei (1997).

fEtR/ D - BISFEES0L ) - WIRFREEIIRSOEERIR - DU B ARIE AR BRAK - F R IR 11
AT MEESE TR - FEAERETE B A RSB 10EA0H] - N ERERY » HLULEATRE
FEHIEEE < I » 10-18289) X 7-128 47 » BB EHE » SEEH T - BT « Tk
iR 2.0-2.8X1.8-2.50457 » WEIEZ TG -

I A v Y P ARSI - Y8 H200-50028 REVE IR B LALEE » & 4 B G KA SE0E
o 2R o

Wb R B 9 3R B Cycas siamensis ©

Rodigas (1886 ) fE A T LY ARSI S)42 700 Cycas bellefontii Linden & Rodigas, [l
SRR - EHRE— %53 -

15. 5 E /% Cycas ferruginea F. N. Wei in Guihaia 14(4): 300. 1994.
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Cyeas sexseminifera F. N. Wei (1996).

AR ki B D R EREGT UL - SRR AL RS VI BE SR SRiK - 1 7 Rl B R ¢ /B
(15-25 cmX5-8 mm ) » BEAFUTEIAR » Wik - @kxsR s -

RGPS AL (BRI ) BLEEEALER - ARG ARSI AR -

16. 846 fE 8% 5 Cycas panzhihuaensis L. Zhou & S. Y. Yang in Acta Phytotax. Sin. 19: 335, 1981,

Cycas baguanheensis L. K. Fu & S. Z. Cheng (1981).

AT ok gk T Y LA A - B TR R M (lBIAR ) /NEE RS - e BT
H > Ik FAGETE - M RRRERLE > SMERIZE L BB NER -

AU B E T ST EEZ T4 - 1 H1,100-2,00028 RGOS LIRSS -

ME kAR pEAH Sect. Indosinenses Schuster
17. 2 B #R8 Cycas pectinata Buchanan-Hamilton in Mem. Wern. Nat. Hist. Soc. 5: 322. 1826

Cycas wallichii Miquel (1842).

C. jenkinsiana Griffith (1854).

C. pectinata Griffith (1854).

C. dilatata Griftith (1854).

C. elonga (Leandri) D.Y. Wang (1996).

Bt EET AR » £ LEE X ae0 BEIKE & - B ([E2-5) 5 /NIESHGE T
faRh - Ak b - SRR R ME T IR A R E R« R TRTHR e
RBIEZ MK (4.5-60X4.0-4.7 em ) » JHE 2 BRI EGER -

DA AR RORTE o £ R/E - PE ( EE ) o MR SRR - #iE - BN
E - FNEEZRER - AR IR00-1,8002 R LBV BBV A TR AR ~ TTFRR o FEFE T IS HiTls 7
T 5 kR B R SRR A M -

18. /K47 #R# Cycas hongheensis S. Y. Yang & S. L. Yang ex D. Y. Wang in F. X. Wang et al., Cycads in
China. 62. 1996.

Cycas pectinate Buchanan-Hamilton f. hongheensis (S. Y. Yang & S. L. Yang ex D. Y. Wang) Z.
T. Guan.

A BB AR B4R - AR R IR AR ¢ VTSR RIHERRE BN ¢ /N EB R -

Fre FEE AL (7oiD ) SeEMnf AU > 4 Tbos Lk Mk e p -

AREFREIE S - TR - B SRR KRR RE o ERFRUEECE - REHAWHE
ETRR TR - (BT —Lits - BOR RATERSE - WA BRI (R -

193 i &5 #i Cycas siamensis Miquel in Bot. Zeitung 21: 334, 1863.

Cycas immersa Craib (1912).

AE B EREOT) » ImATER B e E R AR R R ARIK - [HERBR R E AT - R
B -

AR D » 2R BB R ¢ AR REIEZ AR T - PRI R AR R -
EIERRA Sect. Cycas

20.83E#% 5 Cyeas circinalis Linnacus, Sp. P1. 1: 1188. 1753.

SR ETE B S PR AR BT B R ¢ AR BV A e R B 0 R R e SR RE - BT R A

B e

21. H {2} % E Cycas beddomei Thiselton-Dyer in Trans. Linn. Soc. London Bot. 5: 85. 1883.
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PEENREESRFARE « AMEET 4 R REE R n 8 TR -
22.i7iBHER % Cycas riuminiana Regel, Gartenflora 12: 16. 1863.
FERBE P -
HEHEE & YR AE P TERR A -
23 W B i K @748 Cycas nathorstii Schuster in Engler, Pflanz. 99: 80. 1932.
R FRE -
24K [-Bk#H{ Cycas macrocarpa Griffth, Notul. Pl Asi. iv: 11. 1854,
AR AR PG A BB AR -
25. = #%#588 Cycas chamberlainii W. H. Brown & Kienholz in Philip. J. Sci. 26: 47. 1925.
HEFFREARE -
26| Z£E% % Cycas rumphii Miquel in Bull. Sci. Phys. Nat. Neerlande 2: 45. 1839.
C. celebica Miquel (1839).
C. glauca Miquel (1940).
C. rumphii var. subinclusa Miquel (1932).
C. circinalis var. javana Miquel (1842).
oAl » KRB > BRI » EIELJE P a R AN - ERIRBEVETEIRT - 76
A ] B JAE A 5 5 AR O R th A R
27 B ESBR 8 Cycas micronesica K. Hill in Aust. Syst. Bot. 7: 554. 1994,
ARG E B AR B 55 B L -

CPENEFEEIHY RIS

RS DY) 1| ~ SR~ BN BT RO~ 3~ ARIRAME AR o B S ER
i+ A SORFYH ISH - H O REIE ST - BRI LS B TR

TR HEAREB DR RARITS - (E RIS % B S E RIS I G -
— BB

HE B A BB — (B R TC H AT 4 (8 thAC RTRUE R 2R » BN B RET » R R305E 0 - BF
E BB IS BLAEIR B L k) T60% - ANEERTEERE - 1975 T 9fEE T o fr B8 @R 7 » 3R 5
RN SEER - MEmEEEREE DI T60% o snihm RRIPYZERLigR# A » 19798310
NEERI208 0 - H AT E D 2792002 EE Pk » iin ELIREE RBIL0ET o Fe i 1 6r 8 Bl ST ok Bl
TREIT0%  FEAEE AL 62 T IR BRI (EERE - BHRIZINL R - CRTFHORE PR
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Cycads in Asia, with Notes on the Conservation of
Cycads in China

Chia-jui Chen and J. Saren

Institute of Botany, Chinese Academy of Sciences, Bei jing
ABSTRACT

Cycads are the most primitive group of extant seed plants. Cycad-like plants and even perhaps
true cycads, seem to have arisen in the early Permian about 250 million years ago, or even in the
Carboniferous about 300 million years ago. They achieved their pinnacle of abundance and diversity
in the Jurassic. The approximately 235 species of extant cycads are classified into three families,
Cycadaceae (only one genus, Cycas), Stangeriaceae (two genera Stangeria and Bowenia), and
Zamiaceae (nine genera Dioon, Encephalarios, Macrozamia, Lepidozamia, Ceratozomia, Microcycas,
Zamia, and Chigua). They are sporadically distributed as small populations in the tropics and
subtropics. Today cycads are regarded as relics and endangered species and have become the focus of
worldwide conservation efforts.

Cycas is considered to be the most primitive group among the cycads. The genus Cycas comprises
approximately 65 species in Asia (30 species), Australia and adjacent islands (34 species). Outlying
species extend west to Madagascar and the eastern coast of the Africa (1 species). Cycas is Laurasian
in origin, with post-Gondwanan migration into Australia, Africa and India. Asian Cycas is
concentrated in southeast Asia and southern China (about 22 species, of which 9 are endemic to China,
4 endemic to Vietnam, and 2 endemic to Thailand), the Philippines (4 species, all endemic), India (2
species, including 1 endemic species), Indonesia (2 species, including 1 endemic species), the western
Pacific islands (2 species, including | endemic species), Japan (1 species), Malaysia (1 species) and
Sri Lanka (1 species). Asia has the most diverse cycad flora, with all 4 sections (sect. Asiorientales,
sect. Stangerioides, sect. Indosinensis and sect. Cycas), and the most primitive group in region.
Southern China and southeast Asia are not only the distributional centers of Cycas, but may possibly
be the centers of origin for modern Cyeas and are therefore key regions for studying the phylogeny of
Cycadaceae. In Oceania (Australia and New Guinea) there are about 36 species, which account for
35% of the total species of Cycas. All are endemic, and are all placed in subsection Endemicae of
sect. Cycas. Itis obvious that Oceania is a secondary differentiation center for Cycas. Australia has 3
advanced genera (Bowenia (Stangeriaceae), Macrozamia and Lepidozamia (Zamiaceae)) and is
undoubtedly one of the important differentiation center for cycads.

Recently, much progress has been made in research and conservation of cycads, but clarification

and protection of cycad diversity is far from adequate in Asia. In China, cycads occur in Yunnan,



AR R Y - A AR (R 65

Sichuan, Guizhou, Guangxi, Guangdong, Hainan, Fujian, and Taiwan. To date, 5 reserves and at least
3 ex situ protection centres have been established to protect the Chinese species of Cycas. Over the
past thirty years, Chinese cycads have markedly dwindled in numbers. About 50% of the populations
have disappeared because of over-collecting for horticultural purposes, cutting of forests for farmland
and because of other factors. If no valid measures are taken soon, about half of the native cycads will

disappear in China within the next half century. Thus, rescuing cycads is a very urgent task for China.
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Diversity and Distribution of Primulas in China

Chi Ming Hu

South China Institute of Botany, Guangzhou
ABSTRACT

Primula, comprising about 480 species divided into 30 sections, is the largest genus of
Primulaceae. Although the genus is widely distributed in the northern hemisphere, the greatest
concentration of species and diversity occurs in China, especially in southwestern mountain regions,
where 300 species distributed in 24 sections represent 60% of the total species and 80% of the total
sections of the genus. For the Flora of China project, data were collected in the field and in herbaria,
and the literature about distribution of the genus was studied in an attempt to give a more accurate
picture of the diversity of the species and sectional level of this genus in China. A diverse array of
morphological features, such as intlorescence, corolla, and leaves, as well as habit and ecological
preferences were studied. The geographical distribution shows that Primula is an outstanding example
of high diversity and endemism. The distribution of the genus is worldwide, but with most of the
species concentrated in one or two parts of the world. Of the 500 species in the world, 300 occur in
China, of which at least 240 species are concentrated in a narrow belt, stretching from western Sichuan
and Yunnan, through upper Burma along the Himalayas and Yarlung Zangbe Valley to Nepal.

This distribution pattern is closely associated with physiographic features. Primulas are moisture
loving plants preferring cool and humid climates. The dominant factor determining the distribution of
the genus seems to be the relative humidity of the atmosphere affected by the southwest monsoon.
The Himalayas, as a rain screen running mainly west to east, cause exceedingly heavy precipitation on
the southern flank. In the east, the Hengduan mountains stretch almost due north and south with many
deep gorges. along which the moisture-laden wind blows and forms a wide high cloudy zone, and the
tremendously diverse topography within a relatively small area provide various habitats for the plants.
Recently, a joint program for ex situ conservation of the rare and endangered species of Primula has
been initiated by the South China Institute of Botany and the Conservational and Experimental Center

of Wild Plants of Western China.
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Systematic Studies on Trichosanthes L. (Cucurbitaceae)

Lugi Huang', Chongxi Yue', Bin Yang', Chungyung Cheng', Nianhua L,
Chun Ruan’, Lijia Qu® and Hongya Gu?

"Institute of Chinese Materia Medica, Academy of Traditional Chinese Medicine, Beijing

*The National Laboratory of Protein Engineering and Plant Genetic Engineering, Peking

University, Beijing
ABSTRACT

Trichosanthes L. is a relatively large genus in Cucurbitaceae. It contains about 80 species, most
of which are dioecious and distributed in eastern Asia and northern Astralia. There are has about 40
species in China, where many are used medicinally. The well-known trichosanthin, a protein that can
cause abontion and inhibit HIV, is one of the active components in the root tuber of T. kirilowii
Maxim. Many taxonomists have made great efforts toward understanding the systematics of the
genus, but there are disagreements on the placement of several taxa. Meanwhile, the T, kirilowii
species complex has been regarded by Jeffrey as being “the most intractable taxonomic problems in
eastern Asia Cucurbitaceae.”  These problems have resulted in problem in quality control of the
commercial medicinal plant materials. Our survey revealed that there are at least 28 kinds of
commercial tianhuafen (the Chinese name for the powdered tuber of T. kirilowii) from 19 related
species of Trichosanthes on the market. Some of those materials are even toxic to humans. To solve
the above problems, we are studing the morphology, cytology, palynology and anotomy of the genus to
clarify the taxonomy of the genus worldwide. Here we suggest a subgeneric classification of the
genus. We also tried to use techniques of molecular biology to study the genetic variation of T,

kirilowii and to find molecular markers to help in identification of commercial medicinal materials.
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Kitamura & Tamura ) » HIl 72 H A%t ) PO EFRS > (5 R AP 2 IEHE -

Tubulosani 8 0L 55 H ofE 77 2R - B0t - h2BRERES M - FEETEPEEE
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I - (H i IR E (TR (AR ) - S s R EGELAY— B -



88 B
MRIEETSE

SHERZ o MERE - FEREBERNEYIEREMEERS > RT2FZNER
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#EZRHATEC ( Tamura, 1987 ) BLSEAEK (Essig, 1991) YEEAHZ TR0 ~ JEIN 74580
W5 RARE » SR & RS R TR R B FE o ) 2 A L+ 1 PR FEVRAS IR ( Clemaropsis ) X
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The Phytogeographical Study on the Clematis Viorna
Group (Ranunculaceae)

T.Y. Aleck Yang

Depariment of Botany, National Museum of Natural Science, Taichung
ABSTRACT

A phytogeographic study of Clematis Viorna group which has erect sepals and hairy stamens
(Ranunculaceae) has been attempted. Seventy-six species from both the Old and New World (North
America) were examined.

Members of the Viorna group has been compared on the basis of morphological, anatomical and
palynological characters and has been analyzed. It has been divided into four subgenera, namely
Campanella Tamura (only including sections Campanella Tamura and Archiclematis Tamura),
Tubulosa (Decne.) T. Y. A. Yang, Vierna A. Gray and Integrifolia (R. O. Erickson) T. Y, A. Yang.

Section Campanella is restricted to Asia and includes 45 taxa. Section Archiclematis is a
monotypic taxon, comprising only C. alternata Kitamura & Tamura, which has a limited distribution
in Xizang (Tibet) and Nepal.

Subgenus Tubulosa has 6 taxa with limited distribution in eastern Asia. One species, C.
heracleifolia Turcz., occurs in China, Manchuria and Korea, 3 taxa are endemic to Japan and 2 species
are endemic to Taiwan.

The subgenus Viorna, with 12 taxa, is mainly distributed in eastern North America. It occurs
from the Appalachians to the eastern and southeastern coast, with a single representative, C. fusca
Turcz., in east Asia (northeastern China, Manchuria, Korea and Hokkaido). This subgenus is a new
example of the eastern North America—eastern Asian disjunctive distribution pattern.

The subgenus Integrifolia has 12 taxa and as the subgenus Viorna, includes 1 species distributed
in Old World and all the others in North America. This subgenus has three sections; namely
Integrifolia (a further example of the eastern North America—western European or North Atlantic
Ocean disjunctive distribution pattern), Baldwiniana and Hirsutissima.

Summarized, subgenera Campanella and Tubulosa will be considered more primitive than
subgenera Viorna and Integrifolia by the former ones distributed in Old World. Subgenus Tubulosa
will be recognized as an advantage than subgenus Campanella by limited distribution and pollen grain
character. Subgenus Viorna used to be considered more primitive than subgenus Integrifolia by wider

distribution and represented around the older geological areas.
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—  piEE

|14 45 45 % Scutellaria austrotaiwanensis Hsieh & Huang ([#1)
SEEEEAR  FAFEIONS o AR  FAEET o FERE - EiNd—oLE  BOH
G LA BRSO - Rk E - Bk R A —SIEEEE - THARRTER - 4—150
PR ERESE - 1.0—15A0E - EEE R REIE o B RITE - 130K 092
JEE - 0 B HIRREE -
AKE H BT A 1 1400— 5005 R AR AR MRSy m o
2.1 7 ZScutellaria barbata D. Don. ( [#2)
S AEAEA - FAMOGH » EEN T o B ERINE » 1-3X05— 1405 » il
o st B - FERIEELSRE » FEF SR D B 2k o TEMRA R - AERERIRL (ke
. 09— 1 300 E o NERIRRER - BRIIAE - REEREIRERE -
ARES A REARE ~ SRR E - A - Ei# - pitE - PR - FEE A
SRR - % RAEKHAHEE L
3.1/ % %Scutellaria indica L. ([&3)
SELEA  fHREBE » B12-1847 - EH.ORINBIREEE LR » 1.5—2.6X12-23
DNy TEREEE > W EME o CIEEMURIERE B A TEdEE 6 152000
B HiE a EEaE o BRI - REVIAE > K ERFRTRZER -
AR B ARE ~ SHIERE - HA - S8 el - PP S o [EZEARE TS
ch b S B 2 T i PR R TE AR RURTE RS » 4— 1580 & - (DEBEEE > Lo— 1500k - il
HIEFEER S -
4 4151 [ 3 % Scutellaria playfairi Kudo (&4 )



1. #2855 (Scurellaria 2. [0 K
austrataiwanensis Hsieh & Huang) (Scutellaria barbata D. Don.)

fila. MFUCHS
(Seutellaria playfairi Kudo)

(& 6. AKES ] 5. EHE S

(Scutellaria tashiroi Hayata) (Scutellaria taiwanensis C. Y. Wu)
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HELRR » fREHEE » @LE0L5 « EEHY » Efi24AE » EHEIE » 1.5—1.8
X14—1.7057 » FEEBIESOLIE - RiGHIE - B4R ELS—offiEes - L REg » BIEFM > T
KEEETE » WG - TEHERRKET BRA—W0 » TEEESE - 15—18A0 R » £558
R o NERRER o 1AEER - REATIBMINER -

AEBAEEHEE MR I LR LLFE ~ LT L i -
ARERIAT A < P S8 o 5 MR - 70/ BRI R - AR AP RIRZEEE - Mtk & FmEE
ARZEHE « FERANRELE - ATERAEE 2 — 40 ~ B ES—offiRed » ik d Bt E 2 s —
O - TR BA—STEEIAET - M#ETELEHIH AR » ZEEA (Hsieh and Huang, 1997 ) ©

5. 2% % Scutellaria taiwanensis C. Y. Wu ( [#5)

LELRA - fHREH - SH10—24285) o BEHERINEIRBIAER » 1.5—3.0X1.0—2.0
Do 0 BEATEIE - LIRS - TERE-ABHRERE - BREERR LB S 0 HERIM LB o 1
THAFIRIER - (EEEE » TEERTOH  1.0—1580 K o /NERINER - 14408R » £
i E Rk ZEE -

ARERAGE AR ¢ (550 SRR LU A | 8 - R /D -
AHETEI896 AW Henry FREH] » {H— E W B AL 82 - 19304 TREWFMARIBE
ArayurayuwandRE|— (3 AW 20 o #HBE BEVRL &5 » R0 AR A T R RS AR 2T
1 19779 RAESARB UL (0 8RR (BIER AL A rh R BAS Ar ER GEPE | ) SRS S BT
FEHER) » B T A A Bl BRLL o AEAR SRR AT AT T W2 » Arayurayuwan B 7055 B8 RT SR o {HZEH
L& M AHLE -

6.H L3 % Scutellaria tashiroi Hayata ( &6 )

LEEREA o Gl - WE - RAE AR - ZEE8Y » fONEE » 2—3.5X1.5—2.55
o1 0 JetmBl o SEADERL O L o B SENRRIREEL - E RO BB - T R EE
BT o TETHAE SRR » i —1 - TR S » £2.0—2.500%) » R EIIRTmAE » 5
& TEMIERoH E12H o /NERRPIN - 0.9 - Fi B EHIRZEH -

AAEEGHE » M EE R SIRe M - i AR AR - RS TGS R s |- -
BB [ 5 S TR -

RIEFOFRZULCE 2 Scutellaria playfairi WISHEETEEZAE EABE S » (H IR B (EF £
e TRRIFRIRF L AL R2.0—2.505 » MiBEILER1S—1.844%) « AR/ R REE
Rk 28 - (i {%# R BTV 22 o (EHbEE Y LTS Yamazaki (1992) EK4E
Hi — % B A[ERIHE » Hsieh and Huang (1995 ) BYAFSE R FRIELAE L -

Scutellaria procumbens OhwiH FRGEA L 2220254005 ~ i ShE Sk « HigiESn
Fr o AIPIERBARE » (NELASH G AR BE T -

7 ThzRE

—  EZomE

w1 K FEScutellaria barbata’st WA G IRFIEEHE o F A RIEACBHIE o H Al i
DR ATRRE A R L F R R o (R R A B 1,000 R LT » Wl §S 3T AR 5
M2 o S, indicad3 i i A G AR ZE 2,500 R LR - A # R A A0 5 L pE k-

/.
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— - FomEiE

9 EC 3 5 Scutellaria playfairi?y AL LIRTEE o FE A 521,0000RELE » BRI
farg IR LIS 2 - WIEBTE L EHE R ERE LGS - FEE SR EERESa L
Py 7 L ST 7 e E IR BR A
= By

FH RS & 5 Scutellaria tashiroi 4y A FA B R, o LR LU 2 78 8 ~ A 5lE i - 15t A
WS » AR LR » AT R E S, playfairi 7 AAFSHR RILARLAPY » B2 P S (LK
IR EN A SHOKE » AT AT T ¢ R E A #2000 R e » R
L P S T T
M1 - EfRD R

EEE E Seutellaria taiwanensis 1555 BLEELFIAE 11,0004 R A 4G Z ILTEME - 1k
me L RN L G SRR > R AR RETEET RN 0 HECATT R - e EHEM
AL EEE R - AR AR -

FA B 85 2 Scutellaria ausirotaiwanensistE s iR [11400-500%% R A A5 K T 1218 M fLE 4 -
b — A B B - B AR AR R B R R A AR N R A AR {H SR KNI R 0 BURRAE
EHHAR S HF] - RTINS o A0S LA R AR T e+ HUA S T A R LAY
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The Taxonomy and Distribution of Scutellaria L.

(Lamiaceae) in Taiwan

Tsung-Hsin Hsieh' and Tseng-Chieng Huang®

'Department of Mathematics and Science, National Tainan Teachers College, Tainan.

‘Department of Botany, National Taiwan University, Taipei

ABSTRACT

According to external morphology, nutlet and distribution, six species are proposed in Taiwan:
Scutellaria barbata, S. indica, S. playfairi, S. taiwanensis. S. tashiroi, and S. austrotaiwanensis. The
ornamentation of the nutlet coat is a good diagnostic character at the specific level. Both S. barbata
and §. indica are mainly distributed in northern part of the island. The former is distributed in lowland
throughout the island and the latter 1s distributed above the Tropic of Cancer from lowlands to 2,500
meter. Scutellaria playfairi is distributed below the Tropic of Cancer till 1,500 meter. Scutellaria
tashiroi is disjunctly distributed in eastern Taiwan and on the Orchid Island, but has not been seen on

the Green Island. Scutellaria tashiroi and S. austrotaiwanensis are located in southern part only.

Keywords: Scutellaria, Lamiaceae, taxonomy, distribution, Taiwan.



RHIBERE ) 2 B LR T (BRD IS ~ BAETERR ) -
BT B SRR EAEED pp. 105-113 (1998 )

EERNRERAEDE A LR R

N S
H R B2 B MR 72 BT b B L R 2R e e S e » o

m =

ST PR YR R 2 BN C R 2 A Se s & - (MR — (A A AR - B 2EfE
% BB SRER > & F0RktE - A @ alan i Al - SRR AR E LA
f ~ GBI LR s Y R R 16 R E— LU ST - RS RRIA + (1) S e KRR AR
Yol 2 WA SR - RE R AGE R R HIAEN LS ¢« (2) ZEBE1EEE
& - Fr ARG 2 EMEETI32% 0 3,000 R B E@E LR EREET0% - KRR AR
18 - FrAtEG28% - EE AT © (3) HEARSE B CRENEAT - S BV FIEVE AR
Y Y AR B (D E I — (E A A I RV 5 7R 70 1 I Ol B R 4
Pl (IR A 300-500 RAYAS - KBRS 815 5 VI A S R i A Y T E S S
H o

FEEE AV AL AR BB - AR T SR B R A IR 7 1 A B N K B S S )R
R B BEFLUIEATEEE (Li, 1957) -« AFram RIMENE — (A SRR - AT RIRNT S
Bordi - WAEREES » BHEHUD - B ERE - AR - ER - ZEFmNal B A ey
PR R R ER T o S HBHE 2RI EE - $24E TR AR -

PEHATATA - SRR A 96/@ 3200 ( #RIBE - 1975 > 1977 > 1987 ¢ Lin and Su, 1978 :
[EREAE » 1977 0 1990)  » MEEMIRRE o ARENE PR LACHIE R « SEHrER LI ERE - £ 165
E%Mﬁ)gwﬂm@%wTﬁmww VT S o (HAE R - RS T AV ~ Tk
R 7

TEEEMEH1,00025 KLU @37 KRR ol B 6 LA RS L » 7512 22 1 p S A 22 1 e 0 - A
MR E S ER « 3r % Wi mA B S s E ((F - LREBWR O E % ( Trib.
Vandeae ) 500 : iZ(HHBIEAT 4508 » Ml ~ 2260 ~ B Ay ui 7 Bl E546 ~ 595114918 ( Seidenfaden.
1992 : Chen and Tsi, 1997 : Seidenfaden and Wood, 1992 ) o [ LI B b & A0 8 A 0 &
( Bulbophyllum ) (ZZEE 5340 ) FITEHVE ( Dendrobium ) ( SRHENT ZE RVEM ) B4E - tha L
TR o A& 7RSS BT on KR 10088 - TRT ~ FEFAIB KM H1578 ~ 1475012658 » BE1Y
FEARS78 ~ 96 ~ 152f086FE ( Seidenfaden, 1979, 1985, 1992 : Seidenfaden and Wood, 1992 ) = B¢
e HLEEEEHY - R T B2 LA -

“This project was supported by the National Science Foundation of China ( No. 39770061 ).
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M > KA EIL A Ty b s 1 A ol RRRT - o AT R fR Yy £ B U R R A Rk R 5
B o FA 2 R4 A AN ) 7 o > T 2 B A AT B R 2 B sk - R b
(9 ~ SRR TR VA SR BE A DA B R A R AE4F « B T ALY - MR R #oth A
WIFLSE RA8BE 1 ¢ K2+ TN EATT ~ FUSH Lo 2 T A o8 v ok R A S B oy 5 MR BR AR S
Ao FR - T AR A0 B L RS B LA - R TRRTAR I A SR LA RTRA - BTN s A
AR AR R o (HFRER N KR T as » K2 SchE ) S5 S bt P 0 o 2 U IV BRL R BV HO) 73 SR AR SIE L
IR R — » GRS (1980) WUREYIIR RSy E A » gRIEEIN - FeE ~ 50H -#REI A BV e
o [ 1 VB A AR ARV B L < SR > BRI 8 HUE RLBE RS b - SRAEsR (1980) 15 = Bl
BT o {HTakhtajan (1986 ) HIFHES 5 & AZEIE » MAHEELALGE AR -

IR DA E » ZEREI1.0004 R EL T E LR AL 2 A1 SENIRERY P AR - 772 CR
ST S Ak LA AH & B A AR Rl B A PIRR AN © 4% T BOmSERE R (1951-1980) 1 (LA

FRPOERER - RRMARGT - 1984 ) GodE - SEALHY SRR B E PRI - B RRYENFIZE R
FE -+ - Ttk = A B S R IR o SE AR mey HIRE2.5008 R - D EE]
#2.8004 R » [HFEFILE300-5004 RATER B ACE R B 18 AETEIRN1,000-2,5002 R ZH
o rLis » TRk BT A b ol S B A s LR 2 P o R B 2 A BT 5 R ) S AL 2 R 2 Bl - A
EREEHSHaNEE RO CARH IR  CEErEERE - HEEMEHEYE -
LIS LB » 5k 4608 11OFERERMEY) ( BE - 1989) o /DB A= Rl a] LIEIE sl 2R AL 57 kg
i FRE o 040 RS O Dendrobuium chryseum Rolfe )~ RIET M ( Bulbophyllum
pectinatum Finet) FIFIBEZIEM ( Gastrochluis fusco-punctatus (Hay.) Garay ) S5 {EEHE W] 7041 £y
$2,500-2,80025 R 18 » M#EHED S ( Bulbophyllum retusiusculum Rehb. £) FIFHZET
( Dendrobium hancockii Rolfe ) {EAERT 2 H AR ISR AERIREESE o B4 RETERT i ARERY IS R 2 sa1 L
R (Chen and Tang, 1984 ) E| 7 2Z##3,00025 R LA & LFIA KR ZE 58 LALR il - B4 RE
SRARER T » R TRESIRAY A B ATHUAR o SRMALERR I RRET S TR el A R - A
B ( Cypripedium )~ MEHE ( Coeloglossum ) FIFIFIREE ( Orchis) 5 - BEMHGET - 2
3,000 R LI & LR EMEY) B 138248 - TR ILERIBERHER I - DA F28 ( Gymnadenia
)~ VNGRS ( Neottianthe ) ~ BHEE ( Neotria ) FIHAREE ( Corallorhiza ) 548 I

=

BHER%

—HLELE IS EREHEE RV ERE B ( R4S 0 1992) o FRIMERH25% (Lietal,
1979)  ° BRHYIE Nt ABHNE - BA 1EMSH] TAGENREE - ERB ( Hargella ) T
HE LI &R MEEREY TS - LEEEAIT R 0L EMBEH : G2 WE
( Bulbophyllum ) 3 9 (FPERE) /21 () - FHHE ( Liparis ) 710 > R4
( Zeuxine ) B6/10 » FENE (Denrobium ) B3/11 > EBETEB ( Habenaria ) 552/10 » EH TS
( Calanthe ) £52/14 » W& ( Cymbidium ) F50/10 » #EGHEO2 M A 200 G HE » 32% - S {(HRF
BE S B g e A S 0B o ] B TR RS AT AR e L » S365 LA L - SR E TR I8 (AHERESD - R
{178, > (59.5% (R > 1997 + H%E > 1998 ) »

BN A B R LA AR PRI B R - b 2ok A - B RLAI H AR T — iR th B iy
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FEE SR ( Tangrsinia )~ BEEME ( Diplandrorchis )~ RUEEB ( Smithorchis )
s BB Tsaiorchis) ~ fUERE ( Porolabium )~ TH{EREE ( Changnienia ) ~ REFHE
( Nothodoritis ) % » EhR B ERIRER R RILTUSLIS - HEpaB s miE - Rkt - 88
HFLEHEHB > NAEGSERNGEREEE  NMmEEB ( Amitostigma )~ SLEH B
(Androcorys )~ KW (Pogonia ) ~ FAKJE ( Bletilla) ~ FLERTHE ( Yoania ) % » Ef#AR
i H A B e B — H AR AT » ANJEREIB ( Neofinetia ) ( BH» 1994 ) A
KEER R RS TERGT - RLIB30MELL FRB S - A TRE (Bulbophylium ) F522 (FiHTE)
/85 (fBFEMS ) ERJEM ( Habenaria ) £529/60 + 1B ( Dendrobium ) £57/65 » W ] fd
( Calanthe ) B518/42 » TR (Eria) £58/37 * FH#H® (Liparis ) F58/36 * #8FHE325 (AR E
BB EHE » 528% » WERALEH - (F LllZE B - BV AR B R G TR (1 20% » HARA{ERAS B
& Fr 8y - KRELL@IthE BELUE D - Bl a A th RAs s o (HR2 » EERANY ae 2875 |5
HABE T RIS 2 » HEE S A BIRHREE - RSN B - FrEEtES - LIEEE
fit B EATE G A A e B )+ RRE A 43%E - HrpsMEF A - 542% o

Z2EE LR ERHEYERZRETE - (EERMI3E248E S - B 171 EE - 2BitodE
o REETE & L EHED AR R 70% » B T BES JORN BREERE S -

Fix It D EEE

BERHE — (5 5 A i BV AR - B AT AR FEAR » bR AR A AR 2 B YRR B A
S EF MY BRI L — - FERS R AR A EAU T 12008 - i KR AL A 748 ZEH 38
& ¢ & RT3 813 o B AEREE T A A L ECERE [ o it R R A - BELIRE R
FERE » DL » — {1l B A P R R L B ] LR S b o SR (e ) B AT - (R (e
e e 20 G R e FLAR T M R 0T R RIS R B SR (W I BT A T o5 = SR L& 150 %
LA ek SRR ( Teib. Vandeae ) BB (530% LA E & SV ( Chen and Tsi, 1997 ) o PYEERK
AR B A= 1 o L S R Y o 4% o T R I R 54 00 B232 % » W 3 I BB 53 % BiT30% » BRI S
56%5134% » RBIF62%8137% » (Ha#2 @ Fs - Hh40%8121% ( Chen and Tsi, 1997 )
EE e R I FE AL - ARE 3SR LTS - 1 R e A 2 L S 201 - At
AT o FURH RS ST 10082 13,0008 R EL AT ILEE » [T B i 1L 86T A R - EiEELE
% H2s{ER AT Bl En BV - WIFITEIE ( Cyvpripedium )~ FLFIEEIE (Orchis ) o SEEEHES
( Cephalanthera )~ JIEHHE ( Epipaciis )~ KFIE ( Pogonia ) ~ BB (Bletilla) 55 » FEM
(b AL R B LE BT B% - KL TEEH B BlbR B L RISR - JRBIAAGT BT BLAi 2 - B SHY
BT RRES T o AR GE TR O S ) 1R A IR - RS 1,500 RLLL M A(ERIEFT L5002
RELEE s BIBE AR A - sET A G » (HE T hech @ 2@ (T B — S Wy B g -
R ER » AR R R T R 23,0004 R LL RS L FE i 1 oA B i sl el BV Ry fEAE -
th A A g B R S (F B BV SR 1 G - 5 #eD R ) i BR B R RES S R AL (Rt 2 &5 5 B RERY
R o HEERIEHEBA ARG - B FREE A TR TE(E S SR « thgh R30S 7 e A A £
~ AR ( Dendrochilum ) SEIBRTHAL — S AT - (B — Se BRI AR R LR AR AR L
b WIEEHEE ( Ascocentrum )~ FEIRAIE ( Sunipia )~ FEIUBEES ( Pholidota ) LUK HAD 2R
M AT o TR SRR E A - i & B B p AL A AT AR o B i R S
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( Liparis caespitosa (Thou.) Lindl, L. condylobulbom Rehb. f., L. distans Charke, L. elliptica Wright, L.
viridiflora (B1.) Lindl.) ° £ S FESH ( Bulbophyllum insuloides Seidenf., B. flaviflorum (Liu et Su)
Seidenf, B. transarisanense Hay., B. umbellatum Lindl., B. rubrolabellum Lin ) - 2508 &@3H
( Thrixspermum formosanum (Hay.) Schltr., T. kusukuense (Hay.) Schltr., T. subulatum Rchb.f.) + [
J&3%E ( Eria javanica (Sw.) Bl. E.ovata Lindl., E. tomentosiflora Hay. ) BEREMIEIE ( Oberonia
arisanensis Hay., O. caulescens Lindl. ) EREH2H ( Phreatia formosana Rolfe, P morii Hay. ) 5%
FEREIB 1 ( Thelasis triptera Rchb.f, ) JESHIBEREIE 1R ( Amodorum labrosum (Lindl.) Schitr.)
IS IAE ( Diploprora championii (Lindl) Hook. f.)  + ZZEERHIB 1R ( Gastrochilus formosanus
(Hay.) Hay.)  WEBEB 18 ( Acampe rigida ( Bur.-Ham. ex Smith) Hunt ) > [BEEREJE1FE (
Cleisostoma uraiense (Hay) Garay ) - ${THEBI%FE ( Luisea teres (Thunb. ) Bl. var. botanensis
Liv) - BEMBUE ( Trichoglottis rosea (Lindl.) Ames ) LUE &R —ERE ( Dendrobium spp. )
o ZEHE—RIMERTE R (Haraella) W22 ERALAAY SR OB IEFHE S MBHER
HER -SEAN A - WEFM ( Trichoglottis ionosma (Lindl.) J. I. Smith ) ~ 2 JE\Rg
( Cymbidium dayanum Rchb. f.) % » U FEEBERLZN - 2B OAAVEVEHIAER - M5 S
( Chrysoglossum ornatum B1.) ~ B ( Galeola matsudai Hay. ) ~ 38{EFE5E ( Liparis
nigra Seidenf.) 55 o BA#R » BHRNRERET 1 7 BUSAYET AR R 53 AR T SRn 2 h L AR S e AT

FREEARE D B E A REIAR - Wik RECR AR - ER 7R RIE] R LIS 7y pl 2
WA TR » FURIB I S B A R o — SLfif 2L B 23 A1 1E i 5 el @ A2 AL EE300-500 24 U

PR o EREEREIT AR » BRI N A AT L o SE RN AR I A 19 A B RS
ZZ AR AL TR RELY) B R AR R SRR B S B R o 2 SR A 1 e A 1] 1) 3%
HegeanF -

-k E L O S I DY PN 7 BLJERE ELERTN, OTHE I PN
e HHEE Eadiah i PESLE R B R

Dendrobium 11 3 5 o)

Bulgophyllum 21 9 11 1

Liparis (W47 ) 9 2 5 -

Thrixspermum 9 2 4

Gastrochilus 2 3

Eria 0 4 1 2

Rt 65 18 32 10 5

€ EFRATLIBE » S AR A= o B 7 i) — 6% - BLaR gl R A T ARt - FrafE
Bl ARyt - 348 na i AFEE - (148 3ERE L - BaiRREIA IR K2 R ARER &
AR ~ B - MR H R R B E R - AR Bk (Arachnis
labrosa (Lindl. et Paxt.) Rchb. f. )~ EA{EG SR ( Bulbophyllum rivanum Fuk. ) ~ $ELSR ( B
somai Hay. ) ~ WGEHERE ( Thrixspermum annamense (Guill.) Garay )~ ZEEYSE ( Thrix,
formosanum (Hay.) Schltr.) 5§ o BARTHI A B CIRTTE M » ALCEEEE R ( Liparis cardifolia
Hook. f. ) W2 M s ~ EPY - SR RS BAHE &) - BEIEEEERaE L
FERTHERS - MR ( Phalaenopsis aphrodite Rehb. £.) ~ SO E B ( Thrixspermum
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eximium L. O. Wms )~ ZHERIER ( Agrostophyllum inocephalum (Schaver) Ames ) % - FIRHE
PofEF AN EE £ » GRS R TR L i S TG R A 2 R » ERTS R Al B A 1 (BB A RREE -
i LB A R 5 A 5 B - FRIE A ES AR AN AW R EE - (BRE IRt - BRI
Ve st oy AU LS E RS 5 EELRIE - BEE S RSRRRE R T A B4 -

FLEVEIR AL - B RERO R RS = 2D - LI S0 REREES B - 5 A R
Y5208 » HrnfH AR 158 - ECEITEOE - & 530%817% ( Garay and Sweet, 1974 ) < 7 i
R LS » [ ERRI L BIR AR TR T » RS ERBRE AF -

B G PR AT R BV R R R UIMERR - LRI CASTRE o 7ERE N AR ) A A B B
WHEFEIE ( Amitostigma )~ HIB ( Bletilia )~ BB ( Cremastra )~ 1E75EE (
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A Comparison of Orchid Floras of Taiwan
and the Mainland of Asia

Sing-Chi Chen
Laboratory of Systematic & Evolutionary Botany, Institute of Botany,

Chinese Academy of Sciences, Beijing
ABSTRACT

The floristic relatonships between Taiwan and the mainland Asia have been studied by many
botanists. This paper attempts to contribute to this field based on studies in the Orchidaceae. As
shown by other seed plants, the orchid flora is indicative of close relationships between Taiwan and
the mainland, particularly in the temperate and subtropical regions where historical relationships are
remarkable. One genus and 32% of the species are recognized as being endemic to Taiwan, where the
alpine endemism of 70% is notable. Although there are close floristic relationships between Taiwan
and the mainland, not only in tropical but also in subtropical and temperate regions, Taiwan is a
tropical island as a whole, showing no clear dividing line of orchid distribution between its southern
and northen parts except at different altitudes. It seems reasonable to treat Taiwan as a subdivision of

the Malay subregion of Paleotropical Region, as suggested by C. Y. Wu.
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B AT
LA RLE R S
ABET (Habit) : T RRHEYI AT 2 5 AR FIR AR AR o BAMBRSIE 0] A AR A AR S
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lc)e
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BRI B R TE R ) B MERE E S A - ATAEMELE T FE SRPRREAY XS - HLAC 2 M - B2

EIEER - WRIEH ( Langenophora gracilis * [82.a)  © A ORI R e o ] ST A E R

( Conyza canadensis » B2.b )+ O] HIEANYREE (Ixeris repens [B2.c ) o EAKRLM
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(lateral branches * [E[2.b ) o

L ELEMERF - BER (caudex ) o FHEFHEMHEG LN » EREALE ( scape )
» HIHETES ( Lagenophora gracilis » [82.a)  » $E5a05% ( Hisutsua cantoniensis » [@2.d ) BARE
ZHTEE (rhizome ) ©
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[&]1. Habit sketches of some woody and herbaceous composites in Hong Kong: a. Ravenphia elliptica,
a woody vine with terminal capitula. b. Johnwaldenia cumingiana, a woody species with axillary
capitula. c. Mikania micrantha, a weedy herbaceous vine growing over top of trees and shrubs.

d. Centipeda minima, a small delicate winter annual lying on disturbed damp areas.
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[&]2. Habit sketches of acaulescent and caulescent herbaceous composites in Hong Kong: a. Lagenophora
stipitara, an acaulescent small perennial herb with fusiform roots. b. Conyza canadensis, an

annual herb,acaulescent at juvenile stage, becoming caulescent at anthesis. c¢. Ixeris repens, a
caulescent herb with creeping stem. d. Hisutsua cantoniensis, an erect caulescent herb with creeping

undergrous rhizomes.
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AR R A L K o SR (SRS Youngia japonica ) — MR EEEREL » EREEEE
12-15/2K - 72 LB ALIRER: B nE 258K » PRFTRRE S Fh AL S S 12- 158K » 1E/EEEET
ALE306RE A
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H¥E 228 e -

EHIE ( Launaea sarmentosa ) FiG8 70 HAREH - SEE D » TEHARIREEER

SEERHUTH - TR - LA EE - B L — SN R 2 R R 306
e I T IR AL - ABCE R + KUFECORRER + & IATHLIRALRATE (63 LR
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CE (Leaf) : HHHM 248 - Hd17590 4 » HEp# 4 - ERH36%I0E - 25% =K
EHREHE - 15% B9 » 12%RIEIHEE » 4% 0IRET » 4R EEEIREIMAAR » 29487 > 2912
(83 ) - B AL BHIREECF IR ( 47% ) S H (29% ) - PHRZE ( 12% )
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2ARHESERE 2 BRI

AASERF (Inflorescence ) : HEAI(EFEEK T ( capitulum ) - HEBEHEEFES
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[EF RRERYSFEL o BIKTS (Vernonia cinerea ) SHEAZGER » HE —BHF 2 1R FE S TEF N
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P EFAE G GER T - BVEA (Gazania rigens ) TIRHIE ( Melampodium divaricatum ) B
RFEREE  TEALFEI EFFHR » THOE (Senecio scandens ) WIFTERIGHEE - FEE BN
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[E]3. Leaf diversity in Hong Kong composites: a. Alternate spathulate leaves of Gnaphalium affine. b.
Opposite ovate leaves of Synedrella nudiflora. c. Orbicular radical leaves of Farfugium
japonicum. d. Pinnately lobed leaves of Blumea sinuata e. Obovate slightly dentate leaves of

Centipeda minima. f. Oblanceolate serrate leaves of Leucanthemum paludosum.
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[@4. Strongly dissected leaves in Hong Kong composites: a. Pinnatisect leaves of Bidens pilosa. b.
Pinnatisect leaves of Dahlia pinnata. c. Argvanthemum frutescens with pinnatisect leaves and
pinnatilobed segments. d. Ixeris repens with trilobate cordate leaves. e. Tithonia diversifolia with

palmately lobed ovate leaves. f. Casmos bipinnatus with bipinnatisect leaves and filiform segments.



122 T HRETE

o if n@v‘is'.l,', ;Y

'],%;' oz,
ﬂl%%@} ‘

4}

I&5. Diversity of homogamous capitula: a-d. Discoid capitula consisting of tubular florets. a. The sessile
capitulum (right) from a flowering glomerale (center) of Elephantopus scaber, showing the regular
arrangement of the 2-seriate phyllaries of the slender tubular involucre. b. A capitulum of Ravenphia
elliptica showing the imbricate broad obtuse phyllaries ( lower left) of an oblong involucre. c.
A flowering branch of Carduus pycnocephalus showing variations both in the shapes of the capitula
in different stages of their development, and of the shape, texture and the terminal spine of
the phyllaries. d. A capitulum of Vernonia cinerea showing the campanulate involucre with 5 series
of imbricate acute and apiculate phyllaries. e. A capitulum of Youngia japonica consisting of 5-

lobed ligulate florets only, showing the cylindrical involucre with 2-seriate phyllaries.



[&]6. Diversity of hetergamous capitula: a. The pedunculate radiate capitulum of Siegesbeckia
orientalis showing the narrow glandular phyllaries, the marginal ligulate florets with 3-lobed
corolla and the disc floret with 5-merous corolla. b. The sessile disciform capitulum of Centipeda
minima (lower left) showing the broad oblong and/or obovate phyllaries, the small marginal
floret with tubular corolla and the larger disc floret with 4-merous corolla. ¢. The capiculum of
Callistephus chinensis showing the large involucre with green leafy phyllaries outside the inner
smaller scarious ones; the marginal ligulate floret with 2-lobed corolla and the disc tubular floret

with 5-lobed corolla.
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{EFT (Receptacle ) : 458EMI{EFCRE/NEZ AR bl ([&7) - R0/ MEEERIER IS
[+ 2R BB LT (paleaceous receptacle ) o &I ( Spilanthes acmella ) WITEFEREAR + 3
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chinensis > [@9.c) HWEHEE ( Wedelia chinensis » E9.h ) FI{EFEHEICH - LB P EAR R
PRI [E A 2248 » RTRER/NER (1El7.e-m ) » iSHERRPTREE BV EREYE (hygroscopic ) HIAE
FEESH LUEIER R - [EEREMAR - DR S5 - s cfiE - 5% it

oy
(SN

CAEH: (Flower) : FEFHNTE AT AENMR/ D » Hoy ke VR - JRAKASE » B4 LT oW
f& - BIERETEFEM (actinomorphic ) FIFNHIEFEAE ( zygomorphic ) « TERVERIN S B58 - —
FARRFREANAIE ( Centipeda minima » [&6.b, 10.e) & » £ 148 - {EELRERER (R0
K E (pappus ) » BEAR(LIFFEAT o (LR ERBEH K » EBEEMD - 8L RIS HE L
ferd M - 5 T e

B (Calyx) : HHEENE - SENSIRREEEEBEWIES - 2€10K 0 8RR - #ER
WIEAR » oAk - S » PT2BAREE (&8, 13 ) -

{5t (Corolla) : EEGTEHARIEETHRIEE ( Xanthium indicum ) FIHEAE » FEIARAIL

# 4 (Anisopappus chinensis ) » Wigs R4 (B0 H3E » Tithonia diversifolia ) » WW\
( crumpet-shaped ) W4EEE%] ( Johnwaldenia cumingiana ) » R ( globlet-shaped ) 41F1 % (T
( Argyanthemum frutescens ) * {CMfAK ( vase-shaped ) @A HZE ( Helianthus annuus ) WK
16 B NS T H EALEE% ( Leucanthemum paludosum ) ( [89.a-g ) » M{HIETFERIAE
it BB R AL E - HEIRALE R IR EE ( Prerocypsela indica * &
10.a )+ fEIA) S =ML 5 % ( Anisopappus hirsura » [@10.b ) BUFIEAIR ST ( Bidens
bipinnata * @ 10.d ) °

{LEs IR o M TR LAY AT/ N B Rk R o TEE S - PUR A
W% ( Centipeda minima ) » 8% SR ERNE ( Soliva anthemifolia WIHELE » [@10.£) < BHY
TEE R METESEF- I AT R - HRAR WA (A o LS IET ( Cirsium lineare ) » TEJEFF 8%
MIRIARAEE 2SI - N EEE ([810.g) o fEF—SHFRTREA R RTERITE » £EXT
55 Piloselloides hirsuta (Gerbera piloselloides)) HISEHIRTE R - HUBBMTER e » =% » (&I
AR - BT - e AR TER TR (% = B T AT DVE R RRIREE] - ek
ZAERIAEE 1 — IR AT IR S T AR ([E10.h) « BIRG|E&EERE - HRHEE R A
FEEE » HEIMECNTEER » Y (Gaillardia pulchella » B10.1) » BIZE 4 ( Gazania
rigens ) » FEAREFHIT -

L (Stamen ) : Frl AR 2R R FESHPER) T ARAE » BHATE: AR AEEF AR KA
98% A S LS LAVIEE » WREETE ( Dahlia pinnata ) FLERGE ( HEZR Youngia
Japonica ) ( [@11.a-b ) o iBF{E2 R REY ( protandrous ) HIEZEN) ( coherent ) §
FEAE (introrsely ) FEZL « WESSHITEM: (R RHEDNG » Hin® B0 RE LR ER TRRD
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[E7. Diversity in features of receptacles: a-d. Smooth receptacles: a. An elongate columnar receptacle of
Spilanthes acmella. b. Conical receptacle of Ageratum conysoides. c¢. Round foveolate receptacles
of Bidens bipinnata. d. Flat foveolate receptacle of Aster baccharoides. e-i. Rough receptacles. e.
Receptacle of Lagascea mellis roughened by spreading hairs. f. Alveolate receptacle of
Johnwaldonia cumingiana with fimbriate areoles. g. Alveolate and fimbriate receptacle of Carduus
pyenocephalus. h. Alveolate receptacle of Microglossa pyrifolia with scarious areoles and central
thickenings. i. Alveolate receptacle of Piloselloides hirsuta each areole with a central fiber. j-1.
Alveolate receptacles, the areoles wih thick centers. j. Anisopappus chinesis. k. Laggera alata. 1
Pterocypsela indica. m. Small pyramidal receptacle, each depressed portion with one floret which

leaves a fibrous projection on falling.
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[&]8. Diversity in pappus: a-d. Pappus before (left) and at time of (right) dispersal. a-b. Biseriate pappus
of Vernonia cinerea with the bristles of the outer series very short. ¢c-d. The scarious and awned
pappus of Ageratum conyzoides. e. The setaceous pappus of Elephantopus scaber each setae
enlarged at the base. f. The scarious pappus of Tegetes erecta with the scares connate. g-h.
Pappus of Adenostermma lavenia showing a ring with 4 gland-tipped bristles as seen in flower (g)
and in fruit (h).
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. Diversity of the corollas in the disc florets: a-c. Florets with small limbs and erect corolla lobes. a.

A male flowers of Xanthium indicum with campanulate corolla. b. Tithonia diversifolia with
the corolla tube slightly narrowed at the middle. c. Anisopappus chinensis with the florets
subtended by a palea and the basal one-third of the corolla narrowed. d-h. Florets with
broadened limbs and spreading lobes. d. Argyanthemum frutescens with goblet-shaped
corolla. e. Johnwaldenia cumingiana. with a trumpet-shaped corolla. f. Leucanthenmum
paludosum with the basal portion of the corolla folded over the fruit. g. Helianthus annuus with the
corolla enlarged at the base. producing the shape of a flower-vase. h. Wedelia chinenis with the

floret subtended by a palea and the inner surface of the limb densely hairy.
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[E10. Diversity of the corollas in marginal and related florets: a-d. Four marginal ligulate florets showing

variations in structure, size and shape. a. A floret of Prerocypsela indica with 5-lobed ligule. b. A
floret of Anisopappus hirsuta showing 3-toothed ligule. c. A floret of Argvanthemum frutescens
showing an elongate strape-like ligule with 3 obscure teeth. d. The marginal floret of Bidens
bipinnata wih very short ovate ligule, enmarginate at the apex. e-f. Three florets showing
reduction of marginal corolla. e. A marginal (right, small) and a disc (left, much larger) florets of
Centipeda minima. Notice the reduction of number of corolla lobes to four instead of the 5-lobed
corolla common to disc florets in composites. f. A marginal female floret of Soliva anthemifolia
showing a pistal not protected by any corolla. g. Two florets of Cirsium lineare showing the effect
of position  in the capitulum to corolla shape. The lower florets is situated along the margin and
the upper one is near the center. h. Four florets from a capsulum of Piloselloides hirsuta showing
variation of corolla lobes; from left to right, showing one floret with a broad elongate ligule and
two small filaments, to one with the broad ligule and the narrow segments equal in length, to the
third one with one broad and two narrow segments becoming much more promiment and to the right

one with five equal segments. i. A bicolor marginal ligulate floret of Gaillardia pulchella
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[é11. Anther diversity of Hong Kong composites: a-c. Three whole sets of anthers with the tubes

of a and b opened mechanically to show the free filaments and coherent anthers, a. A tubular
floret of Dahlia pinnata. b. A ligulate floret of Youngia japonica. c¢. The connate filaments and
free anthers from a male florets Xanthium indicum. d-n.  One or two anthers with the upper
portion of the associated filament showing the diversity of the shapes, sizes, basal lobes and apical
appendages: d. Spilanthes paniculata with relatively broad filament, small thecae, wide
connective and large ovate apical appendage. e. Ageratum conyzoides without evident basal
lobes and with small obtuse apical appendage. f. Callistephus chinensis without basal
lobes and very long appendage. g. Siegesbeckia orientalis with small basal auricles and large
apical appendages. h. Centipeda minima with articulate broad filament, obovate anther and very
small apical appendage. i. Farfugium japonicum with sagittate auricles and ovate apical
appendage narrowed at the distal end. j. Anisopappus chinensis with lanceolate basal lobes
and ovate-oblong appendage obtuse at the apex. k. Piloselloides hirsuta with articulate
filament, anther with caudate basal lobes, and long and truncate appical appendages. 1.
Circium lineare with glandular filament, basal lobes divided into filiform segments and long,
narrow appendage. m. fnula cappa with basal lobes tasseled and the apical appendage truncate.
n. Carduus pycnocephalus with laterally lobed caudate basal lobes and long lanceolate apical

appendages.
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(E{ FH S FR R A RS AR B B o 2R BRI LR R + B HUET ( Cirsium lineare ) {E5]

FRERHIR H o B IR » Juds iR EARE (1) ARIE (hnwda cappa ) FERTEEE iR 6%

I ( tasseled ) » RESIFH=E2ZE ( E10m ) EEEAEE ( Carduus pyenocephalus ) L

FIFEGR A HAARL » Fetnbi ay R A= =702 — (@l1ln) -

IS (Pistil) + MEVEBEERR (UG 15 » TEFERHL AL -

T/ (Ovary) : 59%EHEYIFE TG B0 ( carpels ) » —% » @Itk - AEF
FETEFER (hypanthium ) 7 » U EFEAR/D » BEARIERERGRELEY) 5 - BIGEHARE - BHE
FHEM 22 - BE RIS - HREHMEET - RSP -

{EHE R E S 1L (Style and stylar branch ) = {EFEAE R EHIT {EIZ BE AL (cross-
fertilization ) S b > BARFHEWRE - £ (HEELHAVIME L - LR - EHRE
iR - FRHEAERT LRI AR 25 = > LUEEH -

— i B IEREY T ER AL B AL SERD R 7T » SR S REROHE SRR TR - IR AEAE Rl
B B RIRE - EL S EREERE ( B2 ) o frE R ESERR)/ MEA R
TP B RAIME LRI TERE D B - ERR B 2 b RS ~ 22 ~ BN - FeSE
( Calendula officinalis)  ([&12.a, ¢, i, j) FRIFHIT - SERPERIIFERE A ERER RS
BAEE o WA E R M AUAR LR - HT % (Adenostemma lavenia » [&12.k-1) fIH &5 E]
( Eupatorium lindleyanum ) JEIFIIRE o

BTEGEFE T » TE8 2 ( dimorphic style ) BEYE « LLAI$: ZLIE TS 500 THATERITE
HA R - (HHEAPEREHAIEREHE AR T E AR R 28K B T - [ - B ik
TERIFERERGHT R »+ FetmdBits » i HEHATERTEHA R ( Bl1244 ) < FEH IS > 5
[& (Artemisia ) SFEMFERIEAZE - BOEIREE ( Carduus pycnocephalus ) FIUEHIE] ( Cireium
lineare ) WIAEHE » TEBLZ THIAZ E09ET » 1 HMMPITEHEREA DR ( @12.g-h ) -

D. %% (Cypsela) : HRATIVRE » BH—{ERGAT) — 0 —E—ERD TR R e
fEM (hypanthium ) A% o HAS— (B4 5SS — R » 5720 RIVERYL - B S ATER

MR EE - BAEEERRN  RACZIERERRM S - H8E L KENER TN

RS - BARRGAAT RIVE R REL - EE L B PROURER - BRI - n[ R

FETE o B SERE EAEREE RIS R E BRI LAY R o

a. FIARFER ( Cypsela productivity ) : ZEAREY) » 6B 2 FEAVFERE - SR B TERA —
{E % 3 - B e g —hifEr - (HLUE RS A - A AV 8P 7 2 Rav B E B RS0
(BAERY) o RN - HETRAEEH - HEREAF - 5 ( B4 ) B20ET

C B HEEEFS4-5RE R ( BSb, Tm ) o e ARYEEFEAIE H 2 ( Helianthus

annuus ) FEEREBERH R » (RS R S -

b. TEH#E B AEFCE A (R HE B ( Features in floral parts )+ HH7E - S083 ) 08 R 32 B2 S A
HRET - H R - HITEREMTUILEE ( Prerocypsela indica ) SEAREAF13E
& (Tridax procumbens * |&13.a-b ) < RRIEEAMIE A ( Tithonia diversifolia ) » BF B
ML A o aGRE A R B A A A ( Wedelia chinensis ) ([E13.h-j) o Z9BIT SR O
o AEEENERS o T (Argvanthemum frutescens )~ {014 ( Leucanthemum
paludosum ) FOFEEEHG ( Cotula anthemoides ) ([8]13.e-g) + iZ5EH RGN ( ribs
) {EERD T BEARES - hoKSb @ REMTTE RN YIRS A8 DUERE - S L4 KR EA R A
IRt 75 « 20554 ( Siegesbeckia orientalis + 1813.1) 4 ZBAC ( Calendula officinalis * &
13.m ) °
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c. BB HLYEEE ( Paleaceous fruit dispersal mechanisms ) ¢ 4 RMBERE TEEBOEEE
R E R BRI - B/ ESRENESENEMmEHD - BhE = F— ¥R EHE
At R G HEH REMF R LR SEFEANIY NMERH— R » TEEMECHPEH
BAETER - HACEA AR LA ME B » TEAHEREC T ERMETE » T N FEAT R
I AR E - SR E R e AR AR (Acanthospermum hispidum ) F1 K%
( Melampodium divericatum ) %5 » 5EIBAR LAY NMEAIEE R 28 REHETIAET
b2 WE Rz o Mo NERI PSR RIIEE < 5 = ®ENEFREEREF (indeterminate
inflorescences ) A —#f * /[MERAREY T » B3N RIEEAE ( centripetal ) ©
I WEEETE R g ARy EF 728 3L ( Fruit borne in monoecious capitulum ) 75 5 5 50 45 R SRS IR AL

R EIRTE » Sl RS Ml » HE BRI - RE8RFN 5 - S0 EF 21
HEAEIRIF - S XEBAFPAYEEAE B8 R B ERVEA S I B E R e FraE - RIEREN
% B X -

W (Acanthospermum hispidum ) WSHFFEA » ELEI@RERT » @& T IRALS-64 » A
& ESEER L (B14.a-1) - HIEHE T RHEZ I BRRANSEERATEE (
[B14.a-2, a-3) © TEEFEEGIAR - BEEA » 2182 30| LI E 801 & LR (
[Bl14.04)

TR (Melampodium divaricamum ) BISEFF BARHA » HHEE T aRE & 200K « TEHTH:
K T EREARTERIME S BATAT R MR B R AR AR - LETEIE S B —E - FR{E{REN
BERGE - RERIE - R B 2 BRGEIMIERL ([14.b-1,0-5) ¢

IL B PEMETRF7 4 5 ( Fruit borne in unisexual capitulum ) : &5 ( Xanthium indicum ) WI5EF
BN - MR ERE o TECHI T - MEMESEE A ( B14.c-1 ) o HEMEERF BETHE
itk q - IR BE R MAEE SRR b (14,02 ) - MESHRR2- 38R 427> 550k (
[E14.c-3 ) FR{HEL R AR AR RERHESE - SR B TR & T S REZ AR » (AL
FiEEH ([E14.c-3) = BXAIEBUE (diaspore ) AIREMTZ B L £ 7 e EE R ( @ 14.c-

4)e
U BT by G AR A R T B R AU F 4L ( Palea-wrapped fruit borne in regular capitulum ) : &
i (Lagascea mollis) JRFEPESE « B b EkEeE - ATEESE - BBMEE - &V

FRErs - 20 A BEFER BETE S5 RUET ( 1-flowered capitulum with gamophyllous involucre )
MR A - BB BT - (KEEATERAR 8 = I5(R1] » FTIS IR R E e
SEETEE ) E A TERR R GRS ( a regular discoid capitulum ¢ EHEEBRGHEE R o ELEIE
Fros ANTERETE » TEABIE » TERTER G » /DTETETESE EHRYIRERENS ( 7. )+ AN
0] BEAE - JEMQEFEM RS AREL A o fEAERIiE i 5 o0 ( Bl14.d-1. d-2, d-3 )
W% - BREEE - methESE H BIIE - HhiERL -
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[#12. Style diversity of Hong Kong composites: a-f. Styles of six species enlarged mostly 20-30

times to show different sizes, shapes, stigmatic surfaces and appendages. a. Ainsliaea fragrans
showing the hairy style with short broad branched round at the apex and papillose adaxial
surfaces. b. Vernonia cinerea showing slender long branches papillose on the adaxial
surface (left) and the aspect in flower (right). c. Johnwaldenia cumingiana showing very long
slender hairy branches and short stigmatic surface at the base. d. Anisopappus chinensis
showing stout branches truncate and papillose at the apex. e. Callistephus chinensis showing
the hairy apical appendages characteristic of the tribe Astereae. f. Leucanthemum paludosum
showing the branches truncate and penicillate, characteristic of the tribe Anthemideae. g-h. Styles
of two species in the tribe Cardueae a thickened and hairy ring before branching, and the
branches connate to near the apex. g. Carduus pycnocephalus from southwestern Asia. h.
Cirsium lineare from eastern Asia. i-j. Dimorphic styles from different florets of the same
capitulum: i. Melanpodium divaricatum showing the elongated slender style branches of a
ligulate female floret (bottom) and the stout hairy distal end of an unbranched style of a
tubular male tubular floret (top). j. Calendula officinalis showing a ligulate female tloret with its
branched styles (right) and a disc tubular male floret with a style capitate and slightly opened at
the apex, serving as a brusher and pusher of pollen grains from the anther tube (left). k-I.
Elongated, enlarged and colorful styles characteristic of the tribe Eupatorieae for providing
attraction to pollinators. k. A capitulum of Adenostemma lavenia (above) and the smooth clavate
style branches (below). 1. Eupatorium lindlevanum showing a flowering branch with the

colorful styles at the top position (right) and a capitulum with elongated styles.
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[&13. Diversity in the fruits, cypselas and pappus: a-b. fruits with hairy pappus. a. Prerocypsela indica
showing winged and rostrate cypsela and capilary pappus. b.Tridax procumbens showing a
portion of the plant, a marginal floret with plumose hairs and the sampe hairs at the time of fruit
dispersal. ¢c-d. Smooth cypselas: ¢. Carduus pycnocephalus showing an oblong with the point of
detachment from the style. d. Seliva anthemifolia showing an obovoid-oblong fruit with the point
of detachment from the protecting frame (see fig. 10, f) too small to be observable. e-g.
Ribbed cypselas: e. Argyanthemum fruitescens showing subellipsoid cypsela with 10 ribs. f.
Leucanthemum paludorum showing oblong-obovoid cypsela with ten ribs and the detachment
point of the style. g. Cotula anthemoides showing a cypsela framed by two ribs connected at
basal and apical ends. h-i. Fruits with persistent scaly pappus. h. Anisopappus chinensis
showing a ribbed cypsela with the pappus being both scales and bristles. 1. Tithonia diversifolia
showing the hairy cypsela with the pappus being long and short scales. j. Wedelia chinensis
showing a warty cypsela with coronate pappus. k. Coreopsis tinctoria showing the abaxial side
of a winged cypsela, with the wings apiculate at the distal end. 1. Siegesbeckia orientalis
showing an cbligue cypsela with warty ribs and thicken apex. m. Calendula officinalis showing
two incurved cypselas with thickend markings and hairs on the abaxial surface. n-q. Elongated
tetragonous fruits with specialized pappus: n. Pseudo-elephatopus  spicatus showing wo of the
pappus setae being twisted. o0-q. Bidens bipinnata showing the slender cypsela with retrorsely
barbed awns. r-s. Bur-like fruits with thick protective mechanism. r. Melampodium
divaricatwm showing a fruit in a thick cover. s. Xanthium indicum showing two fruits

covered in a bur,
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[ 14. Diversity of dispersal mechanism of paleaceous origin: a-b. Fruits from monoecious capitula:
a. Acanthospermum hispidum showing a radiate capitulum with paleate male disc florets and
the marginal ligulate florets (a-1), an ovary and hypanthium enclosed in a cornute cover of
paleaceous origin (a-2). a marginal floret with the corolla and style exposed (a-3) and an
uncinately echinate bur ready for fruit dispersal (a-4). b. Melampodium divaricatum showing a
radiate capitulum with paleate tubular male florets above the ligulate marginal ones (b-1), a male
floret with its subtending palea (b-2), a marginal floret with the ovary and hypanthium enclosed
in an unevenly thickened cover of paleaceous origin (b-3), a mature fruit with reticulate cover
and the apical portion of the specialized palea (b-4), and a vertical section of the fruit with
the cypsela curved inside the paleaceous cover (b-5). c¢. Xanthium indicum showing a
flowering branch bearing staminate capitulum at the distal end of the shoot and the pistillate
ones axillary to leaves (c-1), a staminate capitulum with herbaceous hairy phyllaries and paleate
tubular florets (c-2), a branch of pistillate capitula. the first developed one has two florets, hairy
herbaceous phyllaries and the separate ovaries and hypanthia enclosed in a connate uncinately
echinate cover (c-3). and a bur containing two one- seeded fruits ready for dispersal (c-4). d.
Lagescea mollis showing two capitula, the older one (right) terminating the flowering shoot,
the vounger one (left) growing from an axillary bud (d-1), a floret with tubular corolla, subtended
by hispid and membranous cover of paleaceous origin (d- 2), the same with portion of the cover
removed showing the floret with a crown of scarious pappus (d-3). a fruit with thickened
paleaceous cover (d-4), the same half of the cover removed showing the increased thickness of

the wall and the enclosed cypsela (d-5).
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TR 7 7 B ERE Y R B R R - IR 135TE » IR BN G EL S RETE - AR
LE#E » EdEA R R R 2 AR (R R B ROPY AR » i AR B33 % - MIRHEE BT L% b
PE - o8 RS AR R A At o T EAEMREGE ) CHIR ( Hu, 1977 ) » Hfufges
Bl W BEAEFRS] » WOTRGARIEEE » ¥ AR R 7 0% BE1E - TR % o LT IR
AR A R RHEYIN 2 A8 - BACRA RIS (ELLE » LIFTRIeE Lt hd » £
ERZAEREE » TR IR B T4 » fr A SR D (B RS 3R ©

PR EA L SR BAE T - FIE SIS (coevolution )  » FERIIAIEN | - L
WO » B > W ADEE - R A EN R AR EN - IR LL TR » 2R T 08
H - BT A B R E R -
LIRS RS L

AfEA (Habit ) : FUSMIEHEY 22 508 - U B0 el o0 & BRI 54 ( symbiosis ) o

Hi70% E A (terrestrial orchids ) » HAR Al @b o HER30%EH 4 (epiphytes ) o

FEEME (terrestrial orchids ) W9YHE » AL AR DA o KERRED S » 2F& T
VATRHERYE =4 » Hoth T HAARIRIE L (wber) - [EIAE — MES » WEIEM@ ( Plaanthera )
tIEHREREF » FHRIEREARER (@152 ) ° B ( Eulophia) BOIIEIRE
(rhizome ) » fEIRIKIK » SREEHIRGC T » SOEEE ( @I5b ) o fRISE ( Heraeria ) 15
T FEYAERL o PSR TR o RSN T B ST o B ERATE ([E14.d)
° id —FHRMMEA D PRI » (HEDPEIR S R > Hooh i rh 4 5 8 B CSERa RS b - R
PRRAHTEFEER RIRSREE | > mRRa 2R R A TERATERTSEnT — (BEERR « R LM - BB
LR > BOBRTERIIFEIZ A 4 » AR M IS A HTER (@150, b, d) < B ( Cymbidium ) %
MENEYD Rk AL » TERHREETE ( pseudobulb ) FER4EH o ([@15.¢) -

Bft4R8 (epiphytic orchids ) HUMRAHEIE LA » LSRN ( aerial root) » Mt Z¥E7ais
AORGEE b o FrUEMT AW 7Y Z DY B B TE ( trailing ) TFRAS LR RBERSE 13w
fit 1~ o B ( Coelogyne )~ IUBKEE ( Pholidota ) ~ EM (Eria )~ “#50 ( Appendicula
)~ FEREE ( Diploprora ) RRIEREIEE - HEE LR A REEM ERESERTTEL » FITERS
Rl RS E R o LBk (GAUBk ) > BHTERFTE ML » (L LEREIE T (0 R » HL
FEH O T BN HY T I A (R o AT L R RN E R AT R BRAAE i il
PR NS 2R AR - ERE (Eria) FILLERGEEELL - 2 BB EhET FinE e
Rb HEZER RS AN (Bi5eg ) - MEEMAEE (rhizome) - 1EH
g 6 1R TR > AR S

F-Eii (Appendicula ) FIEER ( Diploprora ) » FILL = FEHE AR RI0TH T > /i
EAL LA SEE - FEET SR R 4 > S R R AR R - B0 » I (E Bl
( monopodial stem) © MUMKH » BEFE » CREEIAOE » EEAE By » IREETE - 25
H o MPESHHEE (sympodial stem ) o WE T RITARREZ HTEC » dnli e - SRR LR -
AR 2 E AR > HEE LR T LUEW & - i th o] SRR o e (8 15.h-
i)e

BAR (Root) : IXEHURFRAVIHEESE L - EFRERERE : EETCISE » SIUBKATE RIS
R B LS b o AETFEEEC I o B AR - a0 e MR ST » AR AT T e T g
B L - FERRERZ RO » REERE  TITHCATER - ShEEN— ARy
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[&15. Diversity of habits and habitats in Hong Kong Orchids: a-d Terrestrial orchids. a.

Platanthera mandarinorum showing the solitary habit of a deciduous herbaceous orchid with a
subterranean fleshy tuber and a leafy stem terminated by a spike. b. Eulophia sinensis showing
the flowering habit with the scapes orientated on the upper notes of a leafless pseudobulb (right)
and the new shot started at the basal portion after flowering (left). c¢. Cymbidium ensifolium
showing the caespitose habit of an evergreen orchid with the flowering shoot orientated at the base
of the leafy pseudobulb. d. Hetaeria nitida showing the rhizome-like stem of four years’
growth and the current year’s leafy and flowering stem developed from a subterminal bud. e-i.
Epiphytic orchids. e. Coelogyne fimbriata showing the branched roots attached to the
substratum, the dichotomous branching system of the rhizome, and the flowering shoots with
pseudobulbs, the base of which may give rise to new shoots. f. Pholidota cantonensis showing
the pseudobulbs of three consecutive years’ growth and the current year’s new flowering
shoot capable to give rise to two new leaves on a pseudobulb after anthesis. g. Eria corneri
showing the caespitose growth habit. h. Diploprora championii showing the elongated aerial
roots, monopodial stem with continuous apical growth, epiphytic habit and the position of
inflorescences. i. Appendicula bifaria showing the caespitose habit of five years™ growth and

the position of flowers.
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HUFERE ( Microcoelia guyoniaria ) » HARFL R TS AR E -

C.% (Stem ) : BRERYEERET SRV Z FR1E © BNE ( Tribe Orchideae ) #%46 » B T B
i [HmE AR AEIATERS ( raceme or spike ) o RESFEDEAAAEEE (1815.0) < BHERK
(Tribe Neottieae ) 5FEE » KOELT MALEE ~ FAVETE » BiE5HER - &EM L - sliBEEN—
Ay - AR o PRl ( Hetaeria ) SE{BIEFH (& 15.d ) o #B4EMHiF% ( Tribe Epidendreae ) »
TR AR R (A » =02 ZRIG(EEEE » Hh=5n2 —J@—f » &5
AN > ERRATEI Bl ( monopodial ) ¥ > H FRYTEA A TER - tE F 2 ETH T (B
15.h )« EER&BIVHE » FFFR—EHE » WEH ( sympodial ) %«

D.EE (Leaf) : BEERRIEEROHES » TEAR » FDy - FVEEMOER S MEELAEAY » A0 » LI R op MM » 38
¥ E LR RE A AL - W2 2 AR T EFEMRELE ) (Hu, 1977) -

2 WIRFROA IR 2R T

AFEFF (Inflorescence ) + FriEMIRHNALT% G ( raceme )~ FHIK (spike) ~ ZEIEFIEHE
fEFF o TEXFIRIGTE T » BACA o BAERRNTEF Rl 77 R A3 « THTE ( Acranthae ) FI{HITE
( Pleranthae ) TEAEFE R S AB(EFAIFASKTE - BRI ( Platanthera) - {$5 ( Hetaeria) + H
B ( Coelogyne ) FHLEITHIZE ([E15.a, de) - LRSI BEN » WEME
( Diploprora ) JEHFIEE (@150 ) <

B.AL (Flower) : B-fIEtEYIRANY LB (L » HIZREAY 2 AR MERIRS SN HE - (ERIRHEERIE -
HEANGE 526  BIRAYTERS =B ( rimerous )  » &% ( pentacyclic) + A%
(zygomorphic ) o fEiSfEEE AN [ » AT LUHERID SCA GHIRR » AFLLTERIRIRE ( Tribe
Cypripedieae * [@16.a ) Yy — (RS - —{HEH R ERRA « NEREEERFIRE » £
{67 » SR » SURE (FREERE - Paphiopedilum ) JR{REFHIE - HEp &SR » &R
BBESY ( monandrous orchids ) ¢ TE4EHE L - oG — I8 2 — 585 » AEILE - HERNiRES R
A0 e HP9g Y (S HESE - —Bh T aBn RS 2 8REk 0 (1E16.b) - EIBYE (Habenaria ) J21H
TFEE

EHE Y H 88% 1) an il » FATE.ZHG » (L8N 180/ ([@16.e ) - EBIEARM ( Phaius)
e lEIFE - H TR AR » HISRATIE WK% » TERAE.ZAT » (CAPIRIESE &0 o7 i e » 7R
IR A HA PR R b« S B AR B T LA ) ( resupination ) ©
afb® (Calyx) : FABETESE 7 =1 - @R HEEERNERBERER » HigmWE
R - fuSERr M A S RIS o PRERZT ([El6a) -
FERIN ST AR TS TR BIB - S (Bulbophyllum ) W45 FEAY I F FE AR
(column foot ) #EEMEME (mentwm )+ T A EHE ( Bulbophyllum levinei ) 2AFH1EE (&
16.6) o MBI ( Cheirostylis ) &FEOT{EE » ERIFEDREZR R {CIF (18l16. » Cheirostylis
chinensis ) < Wi LR ( Manniella hongkongensis ) WIS &S ot HLAE HE] 15 - pils
LEEIRIHA IR 8 (Bl1eh) o WEIERE ( Cirrhopetalum ) S FERHEE B (05 B HEER
HE s TR L RS TR B S R (&6 Cirrhopetalum tigridum ) °
b.AtME ( Petal ) : FHEERMIER70% A #ER oHlEE CAUTEIE - 30%007E8] » HRFTE
W5 (connivent) R 2T o (R ( Pecteilis ) WIAEIRERA - TR RR A EEHR -
IEHE (Lip) : WIERIEI2 (S Ran B8 SRS EmEmE e - FEER
HIM A RIE S - B JR 0 B = AR - Ao HNERIE QRS - EERE R
U5 E AN o /UL ( Pholidota cantonensis » [@16.) ) WIS » HPIVIES SIS IET - B3
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Ml ( Cryprostylis arachnites ) R s — IR E ([Ehek) < EHEEREELRAE - (LA
Mo TETERL b - BE LT > (G—1mE - B hiEs s & o RIERIOVEN ( Platanthera
angustata * [E16.1) TEGT » HEMEAIIE « MM ( Ludisia discolor » [Bl16.m ) FIERR
Bb R il - AR EIEEE -

B B Sp s LB % A9 BRER - BERVRABHEL - ( Malaxis latifolia * &l
16.n) BRSSP &R AIZ/NEREGEE (Auricles)  ° 15 Wl ( Spathoglottis
pubescens * [@16.0) B 122K (panduriform ) H#EH AP (calli) - FIEMA
( Thrixspermum centipeda * B 16.p ) WP B E/ D BATEZE ( saccate)  » HURHIEEE
7 R BB —FE ( Pecteilis susannae * [816.q )+ HEIHEE Dk B EAIRAER
EHM (Liparis plicata (16, ) R (AR OA g - i By R T W (E T
M o B4R ( Bletilla striata * [E16.s ) 'SRRHIHZ NESL - KR RFVER (disc) BfR -
L8 ( Pachystoma chinense » [@16.t) WOIE R #eEES » H b RHUE i B IKFI2L SR 7€
e o FERE ( Oncidium varicosum * B 16.u) FISEMAR RIS A H 28585 - IR -
S ELEE AL o R ( Vivdagzvnea nuda 0 8 16.v ) BB - BE R LS AT E
W ELAHUIE B RMEAE © 3TIRE ( Cleisostoma fordii » Bl16.w ) FYEMHEE » B EAN S
i > BB ZUSER L ) » HRFEREITE 2 HETEEEE - R AL - JEHIK
(R TR ES 7R 285 E3 7 BE AR « AeaRRE R K S ERaREr 11 - 38 Bl aEh T
B (caudicle ) SRAYEEAE (viscidium )+ #LOZEE R (pollinia) - FBHIH AL
LI 546285 (cross pollination ) < 3] ( Cymbidium ensifolium * [#16.x ) EI’W.*:}#I\#LI:.M
(T4 oL =% R 1 St fﬁﬁ%ﬁﬁﬁg (HEWS{EE SR G - U TEEREENAF -
RIS ZL T S TERRLIE - A T N ICE SR LAAE - RIS
By i I L%FEU\EE]Z?HK&‘ oy o JVANBERFEE ( Calanthe parsinensis » @16,y ) FVEHEE
Rl H B e
c.&8HE (Column ) : PFIEF ﬁHJf%k‘./%'fﬁLLFI*J?E%‘foIfﬁLLHIHH‘H A —7 » BE - HIHER
M S A 2R o BDAESY (anther ) FIFESE (stigma) iSRS HEE (rostellum ) Frop
R o (ERIMWITEL ( Cypripedioideac )+ EFE MR —(EFEEE ([B16.c) - (CRTERHE
( Orchidoideae ) HFVFEEHE ¢ Ml% ( Tribe Orchideae ) FEEFEEIMRE » 85 H —(EHARIRIIE
e EWEAE (thecae) - FEH *"fDTﬂ‘uM sectile ) MY{ERTBE < %1 RS 1
{ Brachycorythis galeandr * |&l17.a) B —{ftksd » EEALHE ( Habenaria dentata > |&17.b ) Hl
B {EfE g -

SR FLEREHRE ( Tribes Neottieae 1 Epidendreae ) $E6% I HF —{EFIFI—{EFE00 H B
WA B+ 20 R B RS s L - BB HERE ( Cryprostylis arachites » [@17.¢ ) SAEHRE - —
BT S B IERIATG BT K EIAL SERT i  SER ( Cymbidium ensifolium » [817.d) BT
FeEE » BAREEERTIE AL o (PR ( Hetaeria cristata » [817.e ) WTEEHERT T IR AT
ae s U Ty B o FEEIREE ( Cirrhopetalum tseanum  [E17.0) (IEHAGEEH -
TR » FEIEMIE AN H RIS - o MEERH ( Ludisia discolor * L%'Ijl";’.g ) A » 2R
PHIONG > BLAE RO ISR R b o AR SERRERRE ( Cleisostoma tenes » [f17.h ) HillAIER - 8
RS T - 0 B - BIERE ( Oncidium varicosum [@17.0 ) A&RE b i LR S i Aok
{EREIRIE > TEMAEEFT o ST S (Bulbophyllum youngsayeanum * [@17.j) EAEHE S
EL—#§ o FEROTEAEN (foot) - HORUGEZSME » v L FoE@h o SI3E G/ ( Dendrobium
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[&17. Diversity in features of the column, anther, rostellum and stigma: a-b. Colums short and stout

with the thecae of anther attached by broad bases to the front and with two lateral
glands. a. Brachycorythis galeandra showing one stigma. b. Habenaria dentata showing two
stigmas. c¢-q. Different types of column with the anther attached to its end by a thin
filament. c. Cryptostylis arachnites showing very short column . an ovate anther with pollinia
and an apical visidium, a gland and a large stigma. d. Cymbidium ensifolium showing the
long column, subglobose anther and a horizontal stigma. e. Hetaeria cristata showing
portion of the lip, the column with front appendage, a lateral gland and the anther with
pollinia and visidium. f. Cirrhopetalum tseanum showing the winged column, the
hemispherical anther, the stigmatic cavity with a gland below the truncate rostellum and two small
glands at the opposite margin. g. Ludisia discolor showing one side of the attachment of the lip to
the twisted column, the oblique rostellum, the viscidium, and the stigma on the plain surface. h.
Cleisostoma teres showing a front view of the stout column wih a horse-shoe-shaped rostellum and
trichomes at the base. 1. Oncidium varicosum showing a short column extending into petaloid
auricles on both sides of the stigma and a terminal anther. j. A flower of Bulbophylim
voungsayeanum with half of the dorsal sepal. a lateral sepal, and a petal removed , showing the
column with two arms at the apex and an extended foot at the base and the movable lip. k.
Dendrobium acinaciforme showing the distal portion of the column, the anther and 4 pollinia,
and the rostellum reflexed along the upper margin. 1. Pholidota chinensis showing the column
with the terminal anther slightly pushed back, the pollinia attached to a viscidium, and the
rostellum. m. Goodyera youngsayei showing the column with a beak-like bifid rostellum, the
anther and the stigma. n. Calanthe patsinensis showing portion of the column with the  ovate -
acuminate anther cap, the triangular-ovate rostellum with a flexible slender portion extending to
the sheath of the linear viscidum. o. Manniella hongkongensis showing the front view of the
column with a split rostellum and visidium and 2 stigmas. p. Calanthe triplicata showing the front
view of the column with the lip removed, the stigmas connivent below the bifid restellum.
q. Calanthe striata showing the front view of the column with the U-shaped stigma completely

hidden by the rostellum.
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acinaciforme * @17k ) S LEER » T HREMEHM (foot) » TERIE4IEHBE » BRIl -

Gk  Pholidota chinensis » [B]17.1) FIEEMEIMMASEEH - [EETEH » SUUERBE > 5E
[ i (R R B o 75 B ZERE ( Goodvera youngsayei * [B17.m ) BISEFEHR - B2 E
W » RIGSHEALET » RS RIRTERI L o /I EFEE ( Calanthe patsinensis » [@17.n ) SEFETH

17.0) EHEMEME 2 TESG Rk » TERE ZHE8H - = #IRER ( Calanthe triplicata » [817.p)
FOEERERERT » 1 — 2 FEEHBRRSE S o MR ( Calanthe striata > [@17.q ) RIEHIERE » HU-
FEERHE SE R IEEEHE -
dFERI R TERIBL ( Anther and pollinium )+ FIRHERI R ACKIRAY 2 ARIE - R WFEMEIE AR
FE ¢ 5 AN G ERE SR T HREE o T TE IS/ #A 7 A R B R HEA TE RS R BAR AR A
FAERIR &S ~ 6~ 48TCH SRR B -
TERIMIERERNE M 7 R - SRERTRI T » (EROTERT /7 - ARSI - MHEEE 20 » BE

H—HTHIR » HEW (caudicle ) BITEFIYE ([@17.a-b, 18.a) ° &F/F0icR - {EF57ETH
Ue s TEMRASAYEN F B S AR - (BiSE) 5 (B 17.c-f, 18.b-h)  * LR ( Zeuxine

gracilis * [B18.b ) BITELIHNRER % - EEGRE ( Dendrobium hercoglossum * [&18.c ) FHE F&L
g o a B ELS BT - FEER (Liparis odorata > [818.d ) TEFHER » 0] KL
#52 (thecae ) FIEEERMNGR « ALR ( Acanthephippium sinense * |&18.e ) PITEFIEN < £
B ( Eulophia sinensis » [@18.f) BITERIENIL « TG R ER < {EEHFR ( Liparis macrantha °
Bl18.g) FUFLRIEIE « THBM ( Tainia dunnii » B 18.h) FHERE/HRA -
MR R R A B E R 2 BRI AN T - B LR A A B ER SR O ZEIRAR R
( Mischobulbum cordifolium > [&18.i) -+ %S ( Tannia dunnii > B18.j) - HIHEH
( Cephalantheropsis gracilis » @18k ) » BEtER ( Thelasis hongkongensis » &18.1) » FIESTH
B ( Phaius tankervilliae * [&18.m ) » BETERIFEESEAERIE - RABFANIRS - =
PR ( Appendicula bifaria > [Bl18.x ) o LA EIURELERBRAIE RS ( Bulbophyllum
radiarum * @180 ) FETEERE ( Cartleva lueddemanniana » [@18.0) - %4%M ( Epidendrum
ibaguense » B 18.p) + HEH ( Thrixspermum centipeda El18.q) -+ NIEFEIHE
( Robiquetia succisa * W18.1) + FEHEFABEW ( Cleisostoma teres > [818.s )+ FITEHESERE
( Goodyera procera » B 18.0) o & —{EFjE LA ERBLRE « BERD ( Phalaenopsis
amabilis * 1@ 18.0) » BEHSE (Vanda teres > 1818.v) WA KIAE ( Gastrochilus
holttumianus * [&18.w ) ©
C.HRE (Fruit) : BAIREHEHAEN - O TN FRREE M o [IBEILEE » 59 iRR
B R o pE SR E BIEYE ( hygroscopically sensitive )+ K REFZIFHIBZR » FERF]
A1 - BZMERESHE - AT SR EAEE I HRGE T - NER = RIS S HE - i
FREH B T AR o &L R AR T TEA - M (Acampe rigida ) IR < B
R RAZN - MR ( Zewxine gracilis ) 2R ¢
D. T ( Seed ) : MR E 4% i/ METHIMEY) o PER1AGCEK » —{ERET 5 R AT FERE - F56,200
256,000 » WIRIHET/ MG GIKEE - HREEEM » @ BIK R - BRTRE T - PR A IR
W - VR AT TR A B R IE - MR R BN E AR N EREE T
—IEEI T A EFE RS Y o SR R RIRT A SRRl » BAE T SR B R ARSI B AR AR TR
B o
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[&]18. Diversity of the anthers and pollinia of Hong Kong orchids: a. A sectile pollinium of Peristylus

spiranthes showing the slender caudicle and viscidium. b-h. Shapes and attachments of anthers:
b. Zeuxine gracilis showing an ovate anther acuminate at the apex. ¢. Dendrobium hercoglossum
showing the back view of anther with a short filament. d. Laparis odorata with the anther
cap pushed up showing 2 anther cells and the attachment by a thin membrane. e.
Acanthephippium sinense showing the front view of a helmet-like anther. f. Eulophia sinensis
showing the front view of an ovoid anther bilobed at the top. g. Liparis macrantha showing a
globular anther. h. Tainia dunnii showing a bicornute anther. i-m. Shape and attachment of
five different types of pollinia: i. Mischobulbum cordifolium showing eight pollinia without
caudicle and visidium. j. Tainia dunnii showing 8 pollinia in two groups without caudicle and
viscidium. k. Cephalantheropsis gracilis showing 8 obovoid pollinia on slender caudicles
and a viscidium. 1. Thelasis hongkongensis showing 8 small obovoid pollinia on an elongated
stipe with a visidium. m. Phaius tankervilliae showing 8 pollinia in 4 pairs. n-t. Species with
four pollinia, showing their diversity in shape and attachment. n. Bulbophyllum radiatum
showing unequal pollinia without caudicle and viscidium. o. Cattleya lueddemanniana showing
unequal and strongly compressed pollinia loosely attached on granular appendage. p. Epidendrum
ibaguense showing 2 pairs of pollinia on a granular stipe-like structure with a viscidium on the
back. q. Thrixspermum centipeda showing unequal pollinia on membraneous stipe with small
viscidium. r. Robiquetia succisa showing 2 pairs of pollinia on an elongated and curved stipe
with a viscidium. s. Cleisostoma teres showing the front and back views of the pollinia on a
stipe horse-shoe-shaped at base. t. Goodyera procera showing the sectile pollinia and a viscidium.,
u-w. Diversity in shape and attachment of four types with two pollinia, showing front and back
views . u. Phalaenopsis amabilis showing subglobose-obovoid pollinia hollow on the back and
on spathulate stipe with a large viscidium. v. Vanda teres showing oblong- ovoid pollinia deeply
cleft on the back, on a broad stipe, and with a large recurved viscidium. w. Gastrochilus
holttumianus showing hemispherical pollinia concave on the back and on a slender stipe with a
bifid viscidium. x. Appendicula bifaria showing 6 pollinia in two groups, on slender caudicles

with a viscidium.
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FHERHLILEIEFER ( Tropic of Cancer ) 2P o HAHM LB E A - FRHIRRHE S & i
PORTRR AR o (H IR nRE WA A R A - A RE ) L TR B IR B S A B R A R
FAR o (EEHITREN T AR 4 REH B LR B (L HAR & B A -

— ~ HRE4FME (Ecological nature )

FEE  EHEAERDS TEMMA - ARMEHEEENY > MG E (EB R Youngia
Japonica ) FIEEFL ( Vernonia cinerea ) %+ TERR/FTERREME » W] LU FERERT A& (S EF < (HiE
BT RER AL RAT BT s EMT R AMER: - SUR S0 & A EIEIET - RS
b o A RASIEERTNT » FHEBET - &1L G BRI R R -

MR AR AE » BT AR RO DiRe th i 7251 - (LR > BRI EERI )
Re WK (7 F0 3B AR AR - MRAEM TS RRATIE AL » FOFCER (S PR T EINE FE S - AR
MEHROM (Bl2.c) o EPREHRE EEINGERIBEIMNL (anchorage )  « MIERARIIRAEL - (E]
A S E YRR ([Bl15.e-f) o RRAFIR A REAVIR » Fhig A i Amat s DR te i ny ¢
R (velamen) : EREMHUNER » AP RIFREF KM -

— - BZhESRES ( Reproductive strategy )

TET T - S FIEREY R Rt & RIS R T mth 2R &r —
Bl o (EBIEA RS T H - SRR B LRERE R - BRI E B APENEELUEN R E B - 3%
YIART 33 R PE A2 2 BT S (EER T 14 /o ol AN [ -
1R

FHEG A BEMENL . R (@I sRe LU L —NE T - B RAIETE - Wi
BEEY e REE R R BALRIR R - BERFE VA LIRS H (Ravenphia) -+ LIETFER
SUNEEMA (Soliva ) o TRFFAEY) X A B0 ~ B ~ LIEBEEER - B LR MEEER
BRI EFT L - EHRAE - IR R R EFCIRR - #Eh Rl - 837 % RiEa s (BN
R+ TEFENHE - B RELURE - BRAFEELWER  ERERCRENAR - BRERTESS
(IRE » SR ERHE S N T SR+ O HOMER R 3 B LAORTE R s 8 % 1 Rl (R R (1 1y Rt il
([E13-14)

2.0EL
BF—ARMILAH N T B R R E HE R TLRT LOERCZ A (R - B ROV - PrEE
%M ( Goodyera procera) 9t » FEFEREFHTERF » R —aBUAAE - BARBIEAE M 2R R E /Y

SRR B TE A A 0 SRR ERIR LU o B — (B R  S T LR R T
HE RIS Ho O E &% BEEMIE AN - o2 SR AR TE R + 1o i i e
FeRi I

TR AR S AR R L B R e A2 - RS - B EEE - fEREAE - 2REH
AL HR B AN o fERE AR TR 5k (B17) - BIESE
HaEE » AR BAEEE (E6e, i-y) TEHFL - BEEACGH RS LTRSS R
R AE R« AGH LR SR TTERE AT o (HIZR 2B - MEHETIRTER) » Bk 2-8
EEE - AITERIE o BT LA RAOREAE (E18.ax) - ENTEEIERE I » SEEEEE R 55— kG
AR AEHESE | - HATS BALREY - (L8 (selection ) fILEME (adaptation )+ TERELEE 7
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il o — KRTIR Sy R LA E — (18 5 A T SO ER 2 8 -

= - #hIBERI (Geographical diversity )

LIRS L RVETE A MR A RS R (R o A5 SRR RS BB AR E - TRHRE
BRE (fruit) o {H% FA B ENE 7% 8 DUERE 138 F 055 LIRS @ AL ariy o [FIRE 56 594
fEE AL - FEAASITH SRAE ~ W ~ 89 ~ 17 ~ NREESE Bh R V3 FEBIREE - R I F RN %
¥R B EME o 9B 4E R HTGR PR BT IR o PLAnE e SR T 408 L RATEE » 1788
A RTEIEMN Y - 135 S fE i fE 2 S5 B - S8 SeFr HE RO s PO R 2P Bk B REEUN L # ( shared
species ) * % BT HEREEFEBIAAL » AAMEAME (adventives ) ([8119) o AR Aok & A AT
SEERME TP E R £ BRE R ERREE - SR RS RERCE - thETERIET A (&
20)°

g EbE: » I s RME T - HRREGIKEE - B/ 3 » EF EEEEE o W 1
FEMN - M EZHEENES TREMFEMER - B P& L TR » BS% I
BREEFREA > FHFECAERYRIER - HEEOE UL EE o RS EEN R
BEFEA BT AL FatE o TR R 2 o SRR E D - FHEM RS LA R
AR o Fr ARG TR RE30% o FIREARER S A EIG35% - FIG @A RG5% - fld
M AP S LU EN B S B AN 7.70% ([&l21) -

HFHEGRIEERGH RS c M EE LSBT - DH R BHM (Cryprostylis
arachnites ) FUSEELH ( Disperis lantauensis ) J&{F1 - i8R R BEEEE A £ ED - FERAERE 1
T BT SRl S@ R R - SRR En E S50 - R TR I o SRS I90% MR A R A IR
B E AT » ikl - 850 - RE - 5 JEEREMERE - FEEF] (Caroline Islands )
FrEARE ( New Guinea ) EFEEMATHIL ( Queensland ) - FERE FE o {08 REAMEF) A 0
I THSE i 1 s EARA NIIHE © 1972028 H D883 o (R EESR S M 2 k2o R Rl 7 - ]
REse s W B Ry AE REEE T B e 2= » E En] LUA R Bl i el M B 5 th ey 2 A ke
i o BN/ MEFRORUBEN A E A o BREIEENE A0 R - MRy s R A L
B EVE R REY - BERE NI &7 o VB - e ] LAAETERIEET - FORE T OIS MR E A TR
B WRCCE I & L EREE - BRI R S A S A N RS o T AR R T
AR HES/ARES - WE—{L » BRR0FEAASZEAMEE -

EEPIREHEN E M2 HRIERE

(LA » BB B A A = > PR 1878 Al » BE T 2 R fw K Y)
AT HER=EE 7 HrP S — A R LR REYIE A o [ 19624E 8 » E{EIT A E R
FIERE A 05 R HEE RAEY) B 8% - B [ 284 - RIS SCHE S % » LI EME IS
B A a2 B [T EY VL ARIEE IR KRR Y < 2 (e 5 R EHEIRY) 4
WIZ R » FR OB TORE LFF - H19685 D » FHF S g b A B ok » BIRSG K =
PREEFEVIIEA » (IR E FHEEYEE 2N » ESIEEA = EIRE » W 19726 » iRl [ FigiEE
47352 An Enumeration of the Vascular Plants of Hong Kong and the New Territories | ( Hu, 1972 )
» Mol A B ATRERHEY) & S BRRE - S 1977 E NG R EHE I SRR o —BiRZ LA 1 [ The
Genera of Orchidaceae in Hong Kong F/EMRIBIE ) (Hu, 1977) o & AET /S HIR 19805 HifR
Hong Kong Orchids | ( Barretto and Young Saye, 1980) —& » Wk {E 12088 » SN F21E 2

s -
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|_|19 Exotic Species of Hong Kong Composites
Geographic Origin of Adventives
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[&20. Geographic Origin of Cultivated Composites of Ho
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EREMEHEYITEE EH A LRI B L G%E) - FHEY) - sEBE vIrsER : bR i
FERGEAFREREIN - THATEEERFANHEEE > GFBBHEMRE ( Carduus
pycnocephalus )~ - ( Erechtites valerianaefolia )~ Et-% ( Lagascea mollis )~ FIHEFEZ
( Praxelis clematidea ) 55 + T F1#l & f28F 0 8480 - Frhl 2 H % ( Mikania micrantha ) H
AIEREIZEAME (EIERLEHE ) EESE - ZEEAER - BEHEY 7T - SRS EN
FREE A o (EA M SRR HI 2 SR A

TEFRAE - HEEY 2 BRI E R - FEE =770 - #— 77 R AR E BTG &R E#
B% - FEREEEA RIS » BUFE 1B RE(ERERE » ANERTE sl A 3 R o SR A R AU
Ll o+ AR A WA RS NS s E R FOAE AR 5 o BRI A A A i bR o DT A B
RuAWHE - B BUTHREAYMEREELEETRIZEET( ( Environmental impact
assessment ) il fA KB+ K 2 i HERFEWE G B AR A R R] - B R IEEIR BN A
P+ BBl LER R AR A E4ERT - BRI A A E 4 S B sl 28 B K IR R 4B %% - Bt
B LERR T RS 28 HhEFEEERalMer ffE o 8 -7 meAaErLA - FilZ
TEOERK AR R AT o L AHHEE » HTRERE A R - B R R AYE - A RREE T RS
FHEM > ZRITREETE 2 HRUEX

A sLEM RS REYIR » B A BRI EL » BRI 2 i SE RS B LIS E
i o Rk & (Gloria D. Almada Barretto ) > f5{i ¢4 R {E 2 1 » 211788 B /AR S5 R A P LA
Yy HRER A BESEE - MBI DR EHBRE R DS REMME < fEEH - 19975
PR > — (bR A R A O - PSSR A R = B eRtkE TR ( Eulophia sinensis ) 1
¥EEL ( Spiranthes sinensis ) ¥ % 558 P A5 R iEB B » et n] RUE TF—BE -
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Asteraceae and Orchidaceae: Biodiversity and

Conservation in Hong Kong

Shiu Ying Hu'? and Paul Pui-Hay But'

‘Arnold Arboretum, Harvard University, USA
*Deprtment of Biology, Chinese University of Hong Kong, Hong Kong

ABSTRACT

The Asteraceae and Orchidaceae are two of the largest families in the flora of Hong Kong (HK).
The former has 166 species in 95 genera and the latter 135 species in 62 genera. Excluding the
cultivated taxa, the species/genera ratios of the spontaneous elements in the Asteraceae and
Orchidaceae are 1.6 and 2.14, respectively. Taxonomically, at and above the generic level, the
Asteraceae of Hong Kong contain all the tribes and 37% of the genera occurring in China and the
Orchidaceae have all the tribes and 33% of the genera represented on the mainland.

The natural expressions in biodiversity of these two families in the flora of Hong Kong are
different. First, ecologically, the composites are sun loving plants occurring largely in disturbed areas
such as gardens, dump sites and waste places by houses or villages. The orchids are shade loving
plants of stable conditions in woodlands along streams, on rocky cliffs and/or grassy slopes of fogg
hilltops. Secondly, in the evolution of their morphological diversity, the changes in Asteraceae
centered more in the organs for successful dispersal of fruits (cypselas), while those in Orchidaceae,
the organs affecting pollination, particularly in modification of the columns and lips, were highly
effected. Thirdly, the nature of the constituents of these families in the spontaneous flora of Hong
Kong are very different. The Asteraceae have many cosmopolitan species shared with distant places
such as Sri Lanka (40 species) and Sydney, Australia (17 species). The Orchidaceae of Hong Kong is
characterized by a high degree of endemism (30% of the species), and the shared species extend
primarily westward to mainland China (35%) and eastward to Taiwan (5%). and secondarily
southward to southeast Asia (7.7%).

The factors that endanger the biodiversity of Hong Kong Asteraceae and Orchidaceae are modern
development leading to habitat loss, illegal collection of wild plants and frequent hill fires. Currently,
little attention is being paid to the conservation of composites. All the species of Hong Kong orchids,
however, are on the governments protected list. The Kadoorie Farms and Gardens has started a
program to collect all local species of orchids for cultivation and conservation. Tissue cultures is used

to propagate threatened orchid species.
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Appendix I. Alphabetical List of Hong Kong Compositae

*Horticultural species. !Species used locally for medicine.

Acanthospermum hispidum DC
!Adenostemma lavenia (L.) O. Ktze.
*lAgeratum conyzoides L.
*Ageratum houstonianum Miller
!Ainsliaea fragrans Champ. ex Bentham
Ainsliaea walkeri Hooker. f.
Ambrosia artemisiifolia L.
fAnisopappus chinensis Hooker & Arn,
*Argyanthemum frutescens (L.) Sch.-Bip.
(Chrysanthemum frutescens L..)
IArtemisia indica Willd. ex DC.
(Listed as A. vulgaris)
!Artemisia japonica Thunb.
*lArtemisia lactiflora Wall. ex DC.
IArtemisia scoparia Walast. et Kit.
Artemisia simulalens Pamp.
Aster benthamii Steetz
Aster brevipes Bentham
*Aster novi-belgii L.
Aster panduratus Nees ex Walper
Aster striaius Champ. ex Bentham
*Bellis perennis L.
Bidens alba (L.) DC.
Bidens bipinnata L.
Bidens biternata (Lour.) Merr. & Sherff
!Bidens pilosa L.
Blainvillea acmella (L.) Phillipson
(B. latifolia (L. £.) DC.)
!Blumea balsamifera (L.) DC.
Blumea clarkei Hooker f.
Blumea hieracifolia (D. Don) DC.

Blumea hongkongensis Vaniot
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Blumea lacera (Burm. f.) DC.

Blumea lanceolaria (Roxb.) Druce

!Blumea megacephala (Randeria) Chang & Tseng

Blumea mollis (D. Don) Merr.

Blumea pubigera (L.) Merr,

Blumea sericans (Kurz) Hk. f.

Blumea sinuata (Lour.) Merr.
(B. laciniata (Roxb.) DC.)

*Calendula officinalis L.

*Callistephus chinensis Nees

Carduus pvenocephalus L.

!Carpesium abrotanoides L.

*Centaurea cyanus L.

!Centipeda minima (L.) A Br. & Aschers.

*Chrysanthemum coronarum L.

*! Chrysanthemum coronarum L. var. spatiosum Bailey
(!listed as C. segefum)

Cichorium endivia L.

!Cirsum fjaponicum DC.

!Cirsum lineare (Thunb.) Sch.-Bip.
(Cirsum chinense (DC.) Gardn. ex Champ.)

*Coleostephus multicaulis (Dest.) Dur.,
(Coleostephus myconis (L. Rchb. f.)

Conyza bonariensis L.

Conyza canadensis (L..) Crong.

*Coreopsis lanceolata L.

*Coreopsis tinctoria Nutt,

*Cosmos bipinnatus Cav.

*Cosmos sulphureus Cav.

Cotula anthemoides L.

*Crossostephium chinense (L.) Makino

*Cynara scolymus L.

*!'Dahlia pinnata Cav.

*Dendranthema x grandiflorum (Ramat.) Kitamura

!Dendranthema indicum (L.) Des Moul.

(Chrysanthemum indicum L.)
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*Dendranthema morifolium (Ramat.) Tzvel.
(Chrysanthemum morifolium Ramat.)

Dendranthema vestitum (Hemsl.) Ling

!Dichrocephala integrifolia (L. f.) O. Ktze.
(Dichrocephala latifolia DC.)

{Eclipta prostrata (L.) L.

!Elephantopus scaber L.

Elephantopus tomentosus L.

Emilia prenanthoidea DC.

!Emilia sonchifolia (L.) DC.

Epaltes australis Less.
(Sphaeromorphaea australis (Less.) Kitamura)

Erechtites hieracifolia (L.) Raf.

*Erigeron karvinskianus DC.

Erigeron mulﬁﬂorum Hooker & Arn.

!Eupatorium chinense L.

!Eupatorium lindleyanum DC.

*Eupatorium sordidum Less.

!Farfugium japonicum (L.) Kitam.
(Farfugium kaempferi (Sieb. & Zucc.) Bentham)

*Felicia angustifolia Nees

*Guaillardia aristata Pursh

*Gaillardia pulchella Foug.

Galinsoga parviflora Cav.

*Gazania rigens (L.) Gaertner

*Grangea maderaspatana (L..) Poir.

*Gerbera jamesonii Bolus

!Glossogyne tenuifolia (Labill.) Cass.

!Gnaphalium affine D. Don

Gnaphalium luteo-album L.

*Gynura aurantiaca (Blume) DC.

Gynura bicolor (Willd.) DC.

!Gynura divaricata (L.) DC.

*! Helianthus annuus L.

Helianthus tuberosus L.

Helichrysum bracteatum (Vent.) Andr.
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Floristic biodiversity and conservation in Hong Kong
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ABSTRACT

Hong Kong is composed of Hong Kong Island, Kowloon Peninsula, Lantau Island and some 230
islands. The total area is about 1,100 km® It is located at the mouth of the Pearl River, attached to
Shenzhen in the north and stretching into the South China Sea in the south. Although Hong Kong lies
in the subtropical region, summers are hot and rainy due to the tropical and maritime monsoons
whereas winters are cool and dry caused by the continental climate and Siberian cold winds. Floristic
biodiversity is rather rich. A rough count of the native and spontaneous taxa showed 1,287 species of
dicotyledons, 472 species of monocotyledons, 8 species of gymnosperms, 187 species of ferns and
fern allies, 300 species of bryophytes, 206 species of marine algae. and 168 species of lichens. The
largest twelve angiosperm families are: Poaceae (139 species), Fabaceae (137 species), Asteraceae
(119 species), Orchidaceae (112 species), Cyperaceae (93 species). Euphorbiaceae (64 species),
Rubiaceae (61 species), Scrophulariaceae (36 species), Lauraceae (36 species), Lamiaceae (35
species), Fagaceae (32 species), and Moraceae (30 species). There are some 30 endemic species. In
Sha Lo Tung, a site of 0.8 km?, 445 species of vascular plants were identified, showing the rich
biodiversity there.

In plant conservation, the government has enacted laws to protect wild species, and has divided
slightly over 40% of the territory into 22 country parks, and has designated the mangroves in Mai Po
as conserved wetlands, Management includes an integrated environmental protection, biodiversity,
conservation, education and outings. Furthermore, as there are frequent hill fires in the winter, the
Government invests in reforestation every year. Currently, some 9-14% of Hong Kong is woodland
and 16.5% scrubland. The academic and conservation communities also contribute to conservation:
current efforts focus on the collection and cultivation of native ferns and orchids, surveying and

mapping of biodiversity, and studying and managing of woodlands.
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BERRL. (e R SR RS LR T RER 1 B Al
1 —2. Ophiopogon bodinieri, 1.X900, 2.X5,400; 3. Ophiopogon pingbienensis X9,000; 4.
Ophiopogon corifolius X7,800; 5. Liriope graminifolia X4.,800; 6. Liriope spicata X4,800; 7.
Peliosanthes macrostegia > 7,800; 8 —9. Conallaria majalis, 8. X 1,800, 9. X4,800
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BRI (ERHR A S T B ER T RERD S BER AT
1—2 Asparagus dauricus, 1. X2,400, 2. X6,600; 3. Asparagus schoberioides X7,200: 4
—35 Asparagus longifforus, 4. X2,100, 5. X4.800; 6. Asparagus faliensis X7,00 ; 7—8.
Asparagus filicinus, 7. X 1,800, 8. X4,200; 9. Asparagus gobicus X 7,140.
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IR, (e 8 [ EERHRTL ~ RFLA B e

1 =3 Ophiopogon bockianus, 1. X100, 2.X500, 3. X 1,740; 4—35 Liriope minor, 4. X 84,5, X
840: 6. Liriope longipedicellate X 500; 7. Peliosanthes ophiopogoides X 200; 8. Peliosanthes
macrostegia > 1,800; 9. Ophiopogon heferandius X 1,320.
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Y. Sl B
(EST R SR T EREE 09 S FL B L o A AR
1. Liliwm brownii X350; 2. Lilium duvidii > 600; 3. Ophiopagon umbraficola X 1,500, 4
—5. Convalluria Majalis, 4. X300, 5. X890; 6. Asparagus filicinus X500; 7.
Asparagus frichophyllum X 1,300: 8 =9, Asparagus persicus; 8. % 1.200. 9. X 3,000,
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Discussion on the Systematic Position
of Ophiopogonoideae

Dai Lun-Kai

Institute of Botany, Chinese Academy of Sciences, Beijing.
ABSTRAT

There are several different idea about the systematic position of Ophiopogonoideae (including the
genera Ophiopogo, Liriope and Peliosanthes). In the early part of this century, K. Krause and J.
Hutchinson placed the Ophiopogonoideae in the Liliaceae. In early 1980s the Ophiopogonoideae was
classified in subfamily Convallarioideae, Asparagaceae by A. Takhtajan, into Convallariaceae by M. T.
Dahlgren and H. T. Clifford, and recognized as a family by J. G. Conran. In this paper,
Ophiopogonoideae are compared with Lilium (Liliaceae), Asparagus (Asparagaceae) and Convallaria
(Convallariaceae) using pollen morphology and exine ultrastructure, epidermal features of leaves,
flowers and fruits. The Ophiopogonoideae differs greatly from Lifium and are similar (o Asparagus
and Convallaria in pollen morphology and exine ultrastracture, but Ophiopogon and Liriope are
different from Asparagus and Convallaria in epidermal features of the leaves. The stomatal band and
cuticular process in Ophiopogon and Liriope are very distinct from other genera in Liliaceae. The
reduced, scale-like leaves of Asparagus are very different from Ophiopogonoideae. The semi-inferior
ovary is characteristic of Ophiopogon. The fruits of Ophiopogonoideae are capsules, but the thin
pericarp is brittle and the berry-like seeds are exposed. Thses features are very different from the
berries of Asparagus, Convallaria and the capsules of all genera of Liliaceae (in a narrow sense)
whose fruits are not berry-like. Therefore, Ophiopogonoideae should be removed from Liliaceae and,
since it does not belong to neither Asparagaceae nor Convallariaceae, it is best treated as distinict

family.
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25 EEMAME (Alpinia Roxb.) Z

WEN TEY
BRI EETE AR EYR - AL

B B

AWM RMIBEET B - REMEE ~ TEH BRI S A FERITEEE ARG (Apinia)
TR B 1 4(FRA R B — R ERARE - IR SRR - R HEEF B2 R - 193 iz
@ > PO AR Af o i A HE PSS A R (R EE R — A L BBk (A, mesanthera) BB Ak (A
tonrokuensis ) ZAFTE » WLRTIERIZEE HHk (A formosana )~ TR R AMK (A. kusshakuensis) TP 57
P EBERE - BERREACHE -

EEELABEY RSB = 48 ( WU ) Hdrgs{EaEit 2 faleE 5 AmE
E R - DUR R T R NSRRI U 8 - BURTER K/ ~ BRI RE R e 2 i Hp
U RHBk (A, flabellata) BLHCTEME 2 AR R K o KEMA .2 LM T 41590 % LLE - (Haj
MVYEELIHER R RIS 35-65% - A K RFAZREEHEE 2 fai « SR A ~ (EHAE A8 R R Gt R S
REEEERM T 2 HRET -

RS - Ak RERREE S Uk - R S8 BR

[

Al

HkE (Alpinia » PEIAERINES ) BBIRER ( Zingiberaceae ) » £EFFIH230ME L
i LESMECENRL ~ BARPGE ~ FEFFIREREE ( Smith, 1990 ) © Schumann (1904 ) {51t
FANEY)REFE RS ()% - MHoleeum (1950 ) HIZEES LB REAEEEIE A » #5 HM 5 B Alpinia ~
Cenolophon ~ CatimbiumH|LanguasZ VU {HE: {HBurtt and Smith (1972) KSmith ( 1990 ) W fi ) 42
ZZSchumannt) 532 » .2 G HFAlpinia « A .2 B Burtt and Smith ( 1972) FzSmith ( 1990 )
LIRS B

S E A REY).Z o7 FETE R SRS o R 2 B BB Hayata (1915 » 1920 ) {EHFFf
EEEFEYEGE (Icones Plantarum Formosanarum ) 45 AL RIS LG d » JE3E 52 HHkIE 19[E# T -
Sasaki (1924 » 1928 ) HI#R{#EMerrill (1922) 2B - HEEE - ARB2TUHEER
(Languas) - MEHHBEHIATEA ] [ SBEBHEY).2 581158 1 ( Moo, 1973 ) RikR 2 EiE
TEIRE (Moo, 1978 ) HHIFARGF B3 3L » Wi HIF1 A SkJE 1 3fE 258 07E F B @ 2fE - rpE il
PJ5E (Wu and Chen, 1981) KSmith ( 1990 ) $1 482 G 1ERT 78 RS L & S E - (HUT

SHETEE
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TR AR A SRR 2 s o -

 EEEME LS A ) 2 LU 2 TR R T - (EIR A HRE A 2 R
FELL . TSR ERRAERE T HEBS T HIRGETE - MO AZTIE, BT R
THARE - BRI E I R R AR - B RSB FELZ o AT ~ R REERIM R T - SR
FEZRR L E - L AT FERRtE SUE AR A 29t FEh AR IMRE - 15 - ackx - LIRRE
B8 TN T RE R MO A AR SR B IT o A TR TR AR SR PR - LUIRR R SR A B T 0 )8
fiIRE -

MRIEETSA

ARRFEHTH A 2 AT EEM RHR B A &1 o Bk TRTEEADELSS - ISR s R e S T AR
KB ( HAST ) » BISZERE RSN RISARE ( TAT) - BTSSR EYREAR (TNU

) BERIEEARHMRIEAS ( NTUF ) - SEEMESRAEARR ( TAIF ) - B FRE
BB R RIEAEE (PPI) KB AP AR R BT AR (TCF) 5 RAR A8 A Ui 2 A AR
% o

H A A B 2 ALER PR SR B BI%E - MO T SR SR NG ATIR 22 i A Bk a2 —
FEBE ~ b R R o Sl 2 S I LA Wild M3ZAR I BRIMER BTS2 WG IRAE - FrE o RS RGBT
A TERUA RN ZET A E YA AR (TNU) -

YLt fl 7 SIEL (TR RE RS » Dlparadichlorobenzene (PDB ) 2 BRFI/RIE TS0, 19%FK K AL FE T
FEIHD-4/ N o« DUBYHHE FIBERE (3:1/vev ) ZIREIREE » FE5% R BEEE (pectinase ) FRRES-
167\ » SR % DABSESTE AL R 3= (acetocarmine squash method ) BEF » @12 Leitz AristoplanBifai
TR -

TR T HE R 030 2 R R 278 T BB T I o L A TR TERD < F1BE (exine ) /]y
REARRIAR (spinous ) » FLPYEE (intine ) MEEHIEL » SUEEL LIESEE 7282 (acetolysis ) B /7 EEEH -
AFFER R Kress et al. (1978) ZFik » LAZHIZRa ZBABRE LM IFRE 2 IIRIE % - &0 LUH dhiE
( glycerine jelly ) B F » BN VST E AV B0 MR BEZE (critical
point drying ) » #§4> ( coating) A ERIEF - FFLLABT DS-180SBUfRHE U RGBSR I -
{E¥3 Ra 1tk 2 4 7E (% L Malachite green-Acid fuchsin-Orange GH#4i/%.2 ( Alexander, 1969 ) » HF{E R A
E D ES00(ETERKL ©

fa R

— ~ FZRENSEN

ABEBIEYE 2 A KRIEAR » BT (thizome ) BEIEEAR * SR HER 21 » BESIH A &AL
BEEL ( leafy stem ) : {LFFEERIEE ZTEN » TEMHIEHE (zygomorphic) 5 {EEREIR » THER
AL (EREEES o LI =R TER RN B SRS ( labellum ) &M HEERHE
FRGRAL 2 BEEES ( staminodes )« MESEFEGEIR MK » FHE AL =% » HhififiEs - THALEATHCE
R o BT A A IE Y » (RHZRERR UG R FSmith (1990 ) 20 8E54 » TS 2B @ I Alpiniavi J8
Alpiniafii T Z Presleia * Alpinia » Catimbium » CenolophonPY{ERER ( F1) o ZLN5 7340 L HERI
ARG AIT T
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LIERF

FHkBE s e sl - (BA. zerumberH) FHE - BILAEREY) EE 2 RIFFE - A
tonrokuensistlIA. mesanthera | 2R L 2 RS - (CFE BB AR EY) T SV ER (R - ek
HZAEFA R T Y =7

HHETER (thyrse ) TEFFIl 2HEREET] » S/ NEFFSBURIRTER » (HAEEFTHET R NMER
BERE—4T c WAV A B =f8mA » - mAEREFaE e s - BES B E
SEICRE » BBETEMEA. flabellara ISR - 55 iR ARG —mAGSMUIR » Hrpg _—miily
FAICSETEE » Alpiniai BB .2 « 5 —DALZ/NMEFH 258 — R TU AR » M8 A Eles — %
BT REESEN » Catimbium i iR .ZA. zerumbet ~ A. formosana ~ A. mesanthera S A. tonrokuensis?]
B I REAEIY o LEAY A S PRE IR AT R NER R & — 478 - B — 4R L - MEE/LF 248
iR e

WEIRTER (raceme) : fEREERO.54LLLE » TEHESE B » CatimbiumELHiH 2 A.
kusshakuensisFA. wraiensis/B.2  BEE R VELLF T &2/ MEFtE —4L -

FRTEFE (spike ) : {ERFO.SATLIT » fE4% 5 » W Cenolophontiffi » HHLIA. pricei var.
sessilifloraf B E » MR RECFEL ER K(E -
2.1t

Lz R RBHY RER 2 o B ZFEE MYIBeE -

HF( bract ) —(IATEREEN FST(ERERE S AHE] » — A% SRR RE - S R
Presleiafn fii e Alpiniati i B Ri% 2/ NVEVE R o CatimbiumiE BT1EA. wraiensis: Z AL LA MG
Fr + Cenolophon S BITMEA. pricei var. priceif/NYE Fr » HEREFIE -

/NEH (bracteole ) —(If T EEEMAEEAE] » —HEFE - AR/ VE R Ak =
ML 2 (1) /NELR SERERAD » WA, flabellataBLA. pricei var. pricei + (2) HEEI : @id{taz I
WAlpiniatififi = (3) #HK (shell form) : REECE A EETER » A CatimbiumBa i 2/ s G R
6% » (EALEMIGTEER 0 E « NI TR B KT © MiCenolophontifiii (FRA. pricei var. pricei ) 2.
AN o BEEESE A AR o VR EREDESSmith (1990) U\ﬁ*ic‘ei-m!nphrmgﬁﬁﬁz_‘li%-\54*#
¥ > B ZEEER Cenolophon T BiIHRRISEREFRA. pricei var. priceiy/|VEL a0 s - Herig BA /MU
SRELH » I EESmith (1990) ZEHELT » BEE MM —SHENSCE A » ML R 5 (0
(1) SAELLIYIG HERIL —ERE -

JEHE (labellum ) — B MR I PIEGRAY W EBESE (LMK ( Holtum, 1950 )+ H HHABARYRL O
ELUARARTAL th a4 AL IR B SRS - 8 PE A bk 2 BiRsE G R RE YL - ATIFBE R 718
Kb o ik (1) LA, flabellarali Rk » HRELLMMS » B2 _FFEH (B1A) ¢ A
galanga VB » AR XN ([B1B) : A intermedia BRI ([E1C) -+ A japonica
BHER ( BID ) - HEELBANMIE( convolute ) » AlgEifalEZ (ENE-N) o Bl
BB (1) [ A flabellata ~ Alpiniati il ~ Cenolophoniifi i (2) HEET : A
tonrokuensis ~ A. zerumbet KA. uraiensis + (3 ) {(F@ @ BEAP AT HZH  (EA.
formosana ~ A. kusshakuensis B2 A. mesanthera B M FRER T -

BiE (staminodes) — R HEMBSWEM oM » TR =fEH : (1) AR
(subulate ) : HABHAREA « B EUSHEE A » A flabellata®IAlpiniaii G2 ¢ (2) #UF (linear) : B
FEAEE » W RIERTER 21 » WCatimbiumBa i ¢ (3) #AHHEH - HESEESINER
Cenolophon i i .2 »

FETE— A B 2 AL GE A EA] B T ¢ AL flabellata FeAlpiniatn B FER (columnar ) + TH
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SRR R IS AEE (ciliate orifice ) ¢+ HAFFEMEBR A - [HEEHE -

BRI FRIESEEEAN e tEaBHEB6E - BRRTaE 8 (1) ik
( columnar )» TEZREIEECT M » A, flabellata ~ Alpiniatii fii F Cenolophon i B8 2 » MEH 1A
galangafsz;fﬁﬁﬂﬁgﬁﬁf s EEFEREAYEEES ¢ (2) BEAR ( massive ) o TSP 0 AN
CatimbiumBffi ©
3RHE

ABEDZEETHBHBENERGAME  JRZREEEE, RAFTRA - A
flabellataBAlpinia TEFR = 715 AT 7y B BB ZUAD A AR IR Sk - AR AR 2 R B %
> BN =FL > D CatimbiumFR AT (A. uraiensis KA. kusshakuensisBE9h ) K Cenolophoniidfi
HIRBHZIFE R 2 TP - AR 8 » 2NA. uraiensis ~ A. kusshakuensis
— -~ Te

Huang (1972 ) @403 87 = 1@ A HLBHET) 2 {28 » Moo (1973 ) fiili12fE 287 A HL.21E
By SR EFE B A ERIRZEHE ¢ Liang (1989 ) LURHE U 1R FREREE P B AL 221 A BB it
Cibpee ( ErufEmRnEs ) - SRS o BTN IIREIE RS R - (RIR(EE 25
weil s KIBIEY 2 TEM (O SRS T BERIL B REERIE » BiRIIRZEE - & 7 BB 2T
FVrRR66-92 pm (2 )+ (HRI—HESLATHESR B AHE RV « (LR RIM 30X 30 1« m Z ]
ERELR2.0-7.3.218 ( £2 ) o HPA. galangaZA. zerumbet:Z 1CFHEREEIMangaly & Nayar ( 1990)
2 i ) i P R R P L i S5 2 AT - {H B Moo (1973 ) ZASSUEH HIA © B9+ » Moo (1973)
FRBIA. pricei var. sessilifloraZ {E¥ K/ (95 0 m ) El{EH ZEEH (73 pm) EREX -

520, S FI ORI P 2 AERROA [ BRI L R AL # ] e

Table 2. Pollen grains and stainablity of Alpinia in Taiwan.

Pollen size Spinules inarea  Pollen
Taxa Mean ( 1 m) Range ( ¢ m) 30X30 #m stainability

A. flabellata 67.2 60-7 44.4 96 %
A. galanga 92.1 87 - 100 6.7 99 %
A. intermedia 66.4 55-79 3.1 98 %
A. japonica 74.7 60 - 84 3.2 94 %
A. formosana* 74.9 65 - 83 6.0 34 %
A. mesanthera* 92.1 79 - 105 2.0 43 %
A. lonrokuensis™ 76.0 64 - 80 5.3 65 %
A. zerumbet 81.6 68 - 92 7.3 97 %
A. kusshakuensis® 77.6 69 - 86 4.7 48 %
A. uraiensis 68.4 54 -78 6.7 89 %
A. pricei var. pricel 78.1 68 - 88 2.2 92 %
A. pricei var. sessiliflora 73.0 64 - 82 5.7 95 %
A. shimadai var. shimadai 78.3 65 - 90 6.7 90 %
A.shimadai var. kawakamii 73.0 68 - 80 5.7 94 %

*Putative hybrid.
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K

&1 B A (Alpinia ) W92 B E

AL A. flabellata; B. A. galanga, C. A. intermedia; D.
A. japonica; E. A. formosana; F. A. mesanthera; G. A. tonrokuensis; H. A. zerumber; 1. A.

kusshakuensis; 1. A. uraiensis; K. A. pricei var. pricei; L. A. pricei var. sessiliflora; M. A. shimadai
var. shimadai; N. A. shimadai var. kawakamii.
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R E TS TR L3 E B ERRS E 2R - HohA, flabellata ZAERTEU N » B
TITHERE B0 » METHEEZ ZRE A » Alpiniat I = Z 8 HI THE - 58 5605 $Li An L
2o AR —E HAP X LA g(?!angaZTE*“}}%k R BIH TR EABRAZER o Catimbium
Bz Cenolophon®a 8.2 TERHZ RERC B AT » BRI TEIRES B8R 7 - (EL ALK A/ RO 1 HIS 2 5% -

et eEmR BN EgEARBEYIEmEE - REE0RL L » HHEGA
formosana ~ A. tonrokuensis ~ A. mesanthera A, kusshakuensisZ VYR HFITE35-65% 2 (2 ) 7
e B HE2CHEL -
= 32l

HAEKE Y 2 detaf8B H - B F @ Chakoravorti { 1948 )~ Mahanty ( 1970 ) EzSato ( 1948 )
S ELAE - Mahanty (1970) IRIEFT 2 2 EEHEHERTFL ( Zingiberoideae ) Z R EABELE R x
= 12 MAKEZ Rl = A8E FRIUEH < A% » Chen etal. ( 1984 » 1986 * 1987 » 1995) ¥
B KRR < BT TR 5E 88 TS AR A 2 el E - EhiaEE
TR RS o Chen and Chen (1989 ) Ll Chen and Huang (1996 ) 77 Bl ¥t # & & A #kh%
( Alpineae ) HJREHEERLEIT T 2 EIEAVEEE - ML ABEY 2 HOBEHSx=12, HBAA
SR INE - THREEEHRBEYNRCEEE - SUBLEREE FA. formosana ( n = 24,
Chuang et al., 1962 : Hsu, 1967 ¢ 2n = 48, Mahanty, 1970 : Chen et al., 1995 )~ A, galanga (2n =48,
Raghaven and Venkatasubban, 1943 : Ramachandran, 1969 : Chen et al., 1984 )~ A. intermedia ( n =
12, Hsu, 1967 ¢ 25 =24, Hsu, 1972 : 2n =48, Chenetal., 1986 ) ~ A. japonica { 2n =48, Sato, 1948 :
Chen et al., 1987 )~ A. shimadai var, shimadei { 2n =24, Hsu, 1971 ) KA. zerumbet ( 2n = 48, Chen
etal, 1987) FARMEEBLEA -

AT 22 20 8 s F] kA E 1 8 0 B 20 SR < e B E B RS B R B
Pz et MR H S Son = 48 ( 23 ) HobFsH 2 REMEEH B ERECE o 76 F R Ao
7 SHREEIT » AL formosana ~ A. galanga ~ A. japonicalRA. zerumbet:Z Y OFGIIE LR A 25T
BRI A intermedia 7 RO BIChen et al. (1986 ) ZHSHE—E » {HEHHsu ( 1967, 1972 ) #E
#72n=2413[F] : FHPA. shimadai var. shimadai:Z FeEFSE » REFFREEE T =@ 7008 19155
2n = 48,255 - JR8EHsu (1971) Fre8ion = 24-RF - i8S B ATk C AL A B i) ot
B KA B0 = 48 (PUGEHE ) ( 2295 Chen and Huang, 1996 ) » fHsu (1967 » 1971 > 1972)
Fred e B E g — SRl -

Po - #2451

SOKFAMRE - Sl ABHY e A EERR S - KA. flabellata 1857 711> WL B
HRE + A, japonica ~ A. tonrokuensis ~ A. kusshakuensis KA. uraiensis FURTRFAACERLIE » 2 =F8.2 77
1T 5e 2 —E ¢+ AL pricei var. sessiliflora Hapdrht &R0 « DOgiE LM B3 ERS « A
galanga FEZ RS 2 A& [ERREEEERIDSR - Hp7BAGREZ o mil -

KRR RS » B EABEY 2 72,0004 RELT ZH0E - 3@ & FA. pricei
var. sessiliflora > —FR{EIEH1.00025 N LU L » (B3R 80 RIEIZ 00 162 3 i E300— 1,000 R
M2 « HRBA. shimadai var. kawakamii » TERISEAER L5004 RAEGIUE 5 FHY4A. japonica
FEALER I & B i vl ik, 500 R - HER&RE 2 s B e 1,000 REIT » A& &%
E100—50025 R 208 » SRk PR E ST - 2EERBEY L VEERER -
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33, ZEAE ABAY) 2 R ORI HE KGR EEA (HERTNU) JH

Table 3. Chromosome numbers of Alpinia in Taiwan. Vouchers are deposited at THU.

Chromosome
Taxa number, 2n Locality Voucher

A. flabellata* 48 Taitung: Lanyu Island Yang 1983
A. galanga 48 Nantou: Peishankeng Yang 1885
A. intermedia 48 Taipei: Muchia Yang 888

Taipei: Chihtan Yang 1844
A. japonica 48 Taipei: Tatungshan Yang 1848
A. formosana 48 Taipei: Nankang Yang 1865
A. mesanthera* 48 Taipei: Shihkuliao Yang 1855
A. tonrokuensis™ 48 Taipei: Shenkeng Yang 1857
A. zerumbet 48 Taipei:Chihtan Yang 1846

Pingtung: Nanjenhu Yang 1902
A. kusshakuensis* 48 Taipei: Sukanshui Yang 1853
A. uraiensis* 48 Taipei: Chihtan Yang 1845
A. pricel pricei* 48 Taipei:Mientienshan Yang 1866
A. pr. sessiliflora™ 48 Nantou: Chitou Yang 1881
A. shimadai var. shimadai 48 Ilan: Chilan Yang 1843

Taipei: Shihkuliao Yang 1854

Nantou: Puli Yang 1882

Chiayi: Tapu Yang 1906
A. shimadai var. kawakamii* 48 Taipei: Hsiungkung Yang 1873

* First report.
-

— - DYERIE
AR EARIERE ~ TERY ~ Sl R B oy (SR - I S H b R R PR 1 2 R0 i e 1
RHEEAR o ZMPERAA{K Smith ( 1990 ) Z 3 HHRME B Alpiniati @ K Alpiniaffi, 7RI H 4
{FERE - S EaEi AL IEREATE — 2 - s ET A R 22 - B MRS E RS - 4
S7E A PBEY o BRSBTS M S EMEYIRE AT 2 B — P > LIRS
1. Alpinia subsect. Presleia
L. Alpinia flabellata Ridl. in Philip. J. Sci. 4:188. 1909. 2% H#k
Languas flabellata (Ridl.) Merr., Enum. Philip. P1. 231. 1922; Moo in Li et al., Fl. Taiwan 5: 841,
1978.
II. Alpinia subsect. Alpinia
2. Alpinia galanga (L.) Sw., Obs. Bot. 6. 1791. #5758
Maranta galanga L., Sp. Pl. ed. 2. 3. 1763.
Languas galanga (L.) Stuntz in U. S. Dept. Arg, Bull. 261: 21. 1912; Moo in Li et al.. Fl. Taiwan
5: 841. 1978 (excl. pl. 1535).
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3. Alpinia intermedia Gagn. in Bull. Soc. Fr. 48: 83, 1902: Moo in Li et al., Fl. Taiwan 5: 834, 1978,
11 F
Alpinia oblongifolia Hayata, Icon. PI. Form. 5: 215. fig. 79d4. 1915; Moo in Li et al., FI. Taiwan 5:
836. 1978.
4. Alpinia japonica (Thunb.) Mig. in Ann. Mus. Lugd.-Bat. 3: 140. 1867: Moo in Li et al.. Fl. Taiwan 5:
835.1978. [LI#
Globba japonica Thunb., Fl. Jap. 23. 1784.
I1I. Alpinia subsect. Catimbium
5. Alpinia formosana K. Schum. in Engl., Bot. Jahrb. 27: 283. 1900; Moo in Li et al., FI. Taiwan 3: 834,
1978. 22 H bk
6. Alpinia kusshakuensis Hayata, Icon. PL Form. 9: 121. 1920, Jit ! H #k
Alpinia uraiensis auct. non. Hayata: Moo in Li et al., F1. Taiwan 5: 840. 1978 (pro parte).
7. Alpinia mesanthera Hayata, Icon. PL. Form. 5: 225. 1915; Moo in Li et al., Fl. Taiwan 5: 840. 1978
(as doubtful species). At L H Bk
Moo (1973 » 1978 ) ACELEE KHEYD 7% B MR A BE 5 A, mesantheraiTEEA » HAEYF
I IRARE » EEEATRERRA. zerumbert 2 A5 » TG HE I A BERUTIE o A —(F & (& IL8/
HREE ~ ABZE ~ FEHEFIRT IR RIS SR B REREYD - 2% Hayata ( 1915 ) Z[FUAZCHE R i 4
RIBR « EE SHayata #5520 © Hayata (1915) #HAEF B » TESHEE - HE |- > A%
faPERFIRER 2 TE & — 18, TERMRRIET -
8. Alpinia tonrokuensis Hayata, Icon. PL. Form. 9: 123. 1920: Moo in Li. et al., FI. Taiwan 5: 840. 1978
(as doubtful species). HLEE H #k
Moo ( 1973 > 1978 ) FCEKEAMEY) A R ARMRIE ARG & MRS A - BESFI
BRE MR EL S ARSI o AR —FE P EALEREYT ~ TEE ~ /g - TR I
rAEAR T SR A RENEY) - HIPREIHE T S Hayata (1920) 2 [RIGECHEL - S @ LA 2 (£ 7F -
9. Alpinia uraiensis Hayata. Icon. P1. Form. 5: 224, 1915: Moo in Li ef al., FI. Taiwan 5: 840.
1978 (excl. svn. Alpinia kusshakuensis). =54 H #k
10. Alpinia zerumbet (Pers.) Burtt & Smith in Not. RBG Edinb. 31(2): 204, 1972. Ak
Costus zerumbet Pers., Syn. 1: 3. 1805.
Alpinia speciosa (Wendl.) K. Schum. in Engl. Bot. Jahrb. 27: 284. 1899; Moo in Li. et al., Fl. Taiwan
5:838. pl. 1534. 1978. non Dietr. 1839,
Alpinia schumanniana Valet. in Bull. Inst. Buitenz. 20:84. 1904; Moo in Li. et al., F1. Taiwan 5:837.
1978. syn. nov.
IV. Alpinia subsect. Cenolophon
11. Alpinia pricei Hayvala
L1a. Alpinia pricei var. pricei 153 F¢ H#k
Alpinia pricei Hayata, Icon. Pl. Form. 5:219. 1915: Moo in Li et al., Fl. Taiwan 5:836. 1978.
L1b. Alpinia pricei var. sessiliflora (Kitamura) Yang & Wang (ined.) Fof 5 1] H #E
Alpinia sessiliflora Kitamura in Bot. Mag. Tokyo 54:39. 1946.
Alpinia macrocephala Hayata, Icon. Pl Form. 5:223. 1915; Moo in Li. et al., Fl. Taiwan 5:836.
1978. non K. Schum. 1904.
LIt 2 5y B ER 540G L 73 FR TR 5L A, pricei var. pricei IR BRI A8 - (H - F 2 2EEME
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B - PR ETE BE A NER - RERSE  EESER RE - Wik & Z R
Ko REEE  BREVIRERE - &2 0B R ( allopauic distribution )+ Hif
fE b2 FUREME R B IR 2R BRSO 2 SR B S A A 7 R -
12. Alpinia shimadai Hayata
12a. Alpinia shimadai var. shimadai 55 FH#k
Alpinia shimadai Hayata, Icon. Pl Form. 5:219. 1915; Moo in Li. et al., Fl. Taiwan 5:837. 1978,
Alpinia densespicata Hayata, Icon. PL. Form. 9:119. 1920; Moo in Li. e/ al., Fl. Taiwan 5:833. 1978,
Alpinia dolichocephala Hayata, Icon. PL. Form. 9:119. 1920; Moo in Li. ef al., Fl. Taiwan 5:833.
1978.
12b. Alpinia shimadai var. kawakamii (Hayata) Yang & Wang (ined.) NG H B
Alpinia kawakamii Hayata, Icon. PL. Form. 5:222. 1915.
Alpinia copelandii auct. non Ridl.: Moo in Li et al., Fl. Taiwan 5:832. 1978.
KRR T BT LT 2 0h » BERRHESBIA, shimadai TR, » EERED » BIFEISE
BRIHESA. shimadai 2 —{F%HE »
Insufficiently known taxon
Alpinia kotoensis Hayata in sched.
{ES MR EAIEY AR (TAL) RIS EREFRMBEARRE (PP1) ZA. galanga 14
oo BEEH SRR - MR IR (SEEE REEEERRIR) - REFMER > WA
calangailli A A > Hayata® 75 35 v FRE A 7 fBHE | TE 4 FSA. kotoensis » {HARRER - Ao 2
Ty ST Hh I ARMLURE R R AR AE - SO Y S AR R R RS -

- FERRERE
s AkB Y R A %R 2 AR R o RIS IA. formosana ~ A. tonrokuensis ~ A.
mesantheralLA. kusshakuensis S VUIEREZ EHE DRI IAA. intermedia > A. zerumbet > A. uraiensis%1A.
shimadai var. shimadai:Z T8 » HEE 3L VYR I FAERE S A e b 2 M0 fl » ECBR RN 2R -
Alpinia. formosana:Z fHIER/] (DL RCBE R A (181 ) Bt (FEE) EINRA. zerumberHlA,
intermedia 2 [8 + MALFCIBELL - RregEdl - REREIGE BEUREHER B SR T RA.
zerumbet$iA. intermedia 2 [ » Walker (1976 ) IVEHIELZ Bk o W2 5 HEE FREA. zerumber®il
A. intermedia » fEEHLEIL .25 o
Alpinia kusshakuensis 2 SHEABEABIA. uraiensis » (HREPEEBC S - (LR BB EATHE - HHI6
A. uraiensis Z TERIE » £ R1y80) » BIERRIL2B S - BEL - Blvh (Bl1) REEE
(EFHE) 1A, uraiensistllA. shimadai var. shimadaiZ[8 » Bt ERat 488 » HERIHE A
wraiensis $1A. shimadai var. shimadai 2 ¥E5CHE o MARREP) (ARE 2 88 400 » BES RB000H - WRRElE
Alpinia mesanthera ZACFFEIE AT - B ORI - REBEEE - RN ET
WA, zerumbet $1A. shimadai var. shimadai=[8] » Bt {RhEEL — 388 - B E LS > 284K
1€ > TS RELAY o tHlRIERE Eryrh el BY LUKt 53 AR > FTHENILEAERSA. zerumbet KA. shimadai
var. shimadai < HE#E
Alpinia tonrokuensis ZFFE SR R2-34R LR E20-250547 » Bl E G > TRRERSHRA.
formosana * {EIEFFEIFIT- R EHRE  TCLZIRETREEMIA. uraiensis » [HIEEEH%E (Hayata, 1920)
o JtFENEYY 2 TURE - A(E PR - BT - REE RS EEEWEFREIIM A, zerumbet
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A. intermedia
(subsect. Alpinia)

A. zerumbet
(subsect. Catimbium)

AN

A. shimadai
(subsect. Cenolophon)

A. uraiensis
(subsect. Catimbium) |

B2, s AE (Alpinia ) WY .2 52 0R

BilA. uraiensis. Z[F J»ﬁiuJ‘%ﬁﬁz%ﬁtZ%Ziﬁ s Mok ETE ML /T S P 2 s w3
B, UnnliE b L o HERE -

HELA I S v ] T P JHE K - LA R TERY R A E IR AN Y - BRI F BB ) 2
TEBRe It —Hr s (E90% LIE « 1 HEE B ZA. formosana ~ A. tonrokuensis ~ A. mesanthera KA.
kusshakuensis © HAUFM T RET(E35-65% 2 ( 22 ) BIEMEEIEZ @R aL H HEE a2 i

ERAZ R - AL formosana 2 HEERA (A, intermedia¥lA. zerumber ) IERERH U BAlpinia F
Catimbiwm M A~ [FIELET » T SR ET R R RE B R - HACK Z8eME HH34% A mesanthera 2
HEEHA (A, zerumber™A. shimadai var. shimadai ) FA. kusshakuensis Z HEEHA (A, m'aiuwisﬁﬂA
shimadei var. shimadai ) Lbﬁ’}r"ﬁ’)CamnbmmB\Cem)]oplwn'“'E{IJ I NS A A ot Ly Y VR
SERRAHET » ek 2 Fath i » o PIES43% K 48% » MA. tonrokuensis ZHEEB A (A zrm:en.sr.s*gﬁiA.
zerumbet ) AL Catimbiuman i » TEEY 2851 E Al E65% o

ZEEARBEYE S LB R R ZIER - 0 a8 R E o i
( sympatric distribution ) i3 SLAERE 2 TEHA S G 0oy AR - SOl 2 T TLAH ST iR
w » FE AT ﬁfﬁr]gﬁgﬁé%@ » B AN B A A BART AR DERE o FLIECTTREEE R hS
TZEY - MANEYE S EL - B 2 AR RINEE » O o] R 2 a5 TR T
TR AT -
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ASCRBENE BT FEASE (NSC82-0211-B003-007 ) ¢ R BB PTI98 R i A B «
HAST ) - B3 Z# A2 EY AR  TAL ) RHFMBEEES ( NTUF ) - S5 ER
FEEAER ( TAIF) o [S07 R SR bE AR A RAE AR ( PPI) B BIST A A B FARAEAEY ( TCF)
FIETFASBIMGA ¢ hE R R e 3 p RE TR 2R P R S FE BRI B R R R 2% S0 - ThBE B
BERETEGIEUEREIRMEEER - MAERF AL ~ fHkEH L REANMD RIS
IR EE B R « MC )RR P8 18+ kR st 5t 26 R Bhia i oUEE T BE MBI » SRakE#
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The Systematic Study of Taiwanese Alpinia (Zingiberaceae)

Jeng-Jung Yang and Jenn-Che Wang’

Department of Biology, National Taiwan Normal University, Taipei
ABSTRACT

Based on the studies of comparative morphology. cytotaxonomy, palynology, and geographical
distribution. the genus Alpinia Roxb. (Zingiberaceae) in Taiwan was revised. Fourteen taxa are
recognized and grouped into four subsections based predominantly on inflorescence and labellum
morphology. Alpinia mesanthera Hayata and A. tenrokuensis Hayata, which were previously treated
as doubtful species in the Flora of Taiwan, were relocated and proved to be distinct. The two species,
together with A. formosana K. Schum. and A. kusshakuensis Hayata, appear to be natural hybrids
based on their intermediate morphology.

All Taiwanese taxa were examined cytologically and chromosome counts are reported for eight
taxa for the first time. All species are tetraploid with 2n=48. Pollen morphology also displays
interspecific variation in size, spinule shape, and spinule density. Pollen stainability is usually higher
than 90% in most species, but low in putative hybrids (35-65%). Sympatric distribution, overlapping

flowering season, and identical chromosomal numbers are possibly favorable factors for hybridization.

Keywords: Alpinia; Chromosome number: Hybridization: Pollen; Systematics; Taiwan:

Zingiberaceae

*corresponding author
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FOCE M TS Zizania L. WEY) R G REMS ~ A0/ 7RI AR 1 S0 | (T S
5T - 18R IHB 1 R AR ) 47 & Bl s -

B L EREER RS ERY 0rva-type » BUER A IEEOryzeae - HfF H @B s
2n=2X=30, 34 » FARENETE » IA{EFUER P » B1TEIBambusoid-type ( F+PP ) “EIB4EEIL + BEA

T+ B A AR R P B AT R IR R Zizaniinae o A IE D EGELAT— X 0 TETIIBAY 4 L8
& RIS HC B — R -

IR AT 448 » 28570 ¢ (1) FEZ. latifolia (Griseb.) Turcz. ex Stapf ¢ (2) {5 ripERTTTZ.
texana Hitche. © (3) KEAKZ. aquatica L. subsp. aquatica e Bii i@ %4 K7, aquatica L. subsp.
brevis (Fass.) S. L. Chen (4 ) {8%E#KZ. palustris L. subsp. palustris K HAEMEIRZ. palustris L.
subsp. interior (Fass.) S. L. Chen ° HARAURG - tHE SR L BT e i Bk A 9K « i34
Bl » SR A L AR o

I

Al

i# Zizania L. 72 R A} Poaceae (Gramineae) PHIFSTENEY) - 2IEYIHSILLEH - HEBRF 5105
B EEFHEAGN, B T B A B o fEB 5 R - By iRz palustris LIFARERE
WA R R B S - TEALSENAI R BEE L AR - 2 T iR R (food from
the god) 1 5 fETEPEIFEZEKAVIEZ larifolia ( Griseb. ) Turcz. ex Stapf » HFE BT (UESE
K-EEFEEMA -BET £7K 1 - FBAVEEYBHEAES2EE - 188 HRe6sg
£} o %ﬁ.gjﬁﬁgﬁ}ﬁi—deago esculenta P. Hernn ZF E MG RNVMEE « (B ME0EEN » B MEE#
BEATERAR - RZEFFEMNREECRE > (BBEHE > EMaittERMEaM A5 (&
CHAEME - ZERE ) 2 o BB R A B E Y R R - S R A E
2 ST o SRR AR AR A 0 e AR AH A 8 3 (F 1 7 I B e % - JE TR MRS T - B
B~ SR A IR TR » BEHE R ORAE o TRIERMEMIE o ThH 19825 FiuA e 0 7
R HA BB AE M3 oM | 7RE2 A0S VAR 1 ( BURN B ) SETTIFL RS ~ AT - SIS B
RE ~ AR ~ NTHG ~ TERD ~ (LRS- R AN - BT T ER - BB R AR
WM HIEBUFLIEIS o A R BT SpL A — 15 LR R 3R -
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HREE

IR IR R A TS IR S - IR EE [ E2@af s AREH 1 - BLIRE
I T2mIE% 1~ TS EmE AT ) 5 - FRER T REHME 1 WEeR s o
jﬁﬁ= TIK - SO - HMEAEM ( TEXy ) -~ 8 (BHK: r?%* i |

T~ TR (T ) ~BF (THRAE)) ~Z8 (THEH)) -~ TR (TRGLEE )

MBOIRLaE RS T YR AEE | o B [ 28 Zizania LIG RESHAZE (C. Linnaeus ) f21753
HBRZ aquatica LAJFEE |- « MK EIRZ aguatica L IEREBAEE o 515 A& 2R iR
N —E - TR R G E A  AE M2, palustris LEHA. S. HitchcockF 5 /K 4 FHZ.
aquatica LKJEHE » B Z aquatica var. angustifolia Hitche. : fiZ. latifolia®@ %G. Bentham/J. D.
Hooker/Eft{FFTEE (1883 ) MRB MK EIZ aquaticaEl@ 7] - A L HEV. L. Komarovi2 19015
TERFIGAEY £ b B%E - #ESRZ aquatica var. latifolia (Turcz.) Komarov ° 3G & 7 ¥EE2E $H1
BT RIBI D AZNT

& +I¢

F1. IR RERFEY N R] A 7y

myaEeEs  FiX [

C. Linnaeus 1753 Z. aquatica L.

G. Bentham 1881 Z. aquatica L.

G. Bentham & 1883 Z. aquatica L.

J. D. Hooker

V. L. Komarov 1901 Z. aquatica L., Z. aquatica var. latifolia (Turcz.) Komaroy

A. S. Hitcheoc 1950 Z. aquatica L., Z. aquatica var. angustifolia Hitche., Z. texana Hitche., Z. latifolia
(Griseb.) Turcz. Ex Stapf

N. N. Tzvelev 1971 7. aquatica L., 7. aquatica subsp. angustifolia (Hitche.) Tzvelev, Z. exana Hitche.,
Z. latifolia (Griseb.) Turcz. Ex Stapf

E. E. Terrell, S. L. 1979- Z. aquatica L. var. aquatica, Z. aquatica var. brevis Fassett, Z.

Warwick et al. 1986 aquatica var. subbrevis Boivin, Z. palustris var. palustris f. purpurea Dore,

Z. palustris var. interior (Fassett) Dore, Z. texana Hitchc., Turcz. Ex Stapf

FMER AR PR RAROIE » 7 ESE B B FERR2
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e EEE FH RHEAE Fik=Y: 52
M. Honda 1930 subtribe Zizaniinae of tribe Oryzoideae Zizania
subtribe Chikusichloae of tribe Chikusichloa
Panicoideae
A. S. Hitchcock 1950  tribe Zizanieae of subfam. Festucoideae Zizania, Zizaniopsis, Luziola,
Hydrochloa. Pharus
IkLLig 1959 subtribe Zizaniinae of tribe Oryzeae Zizania, Chikusichloa
E. E. Terrell & 1974 subtribe Zizaniinae of tribe Oryzeae Zizania
H. Robinson subtribe Luziolinae of tribe Oryzeae Zizaniopsis, Luziola
N.N.Tzvelev 1976 subtribe Zizaniinae of tribe Oryzeae Zizania, Zizaniopsis
L. Watson, 1985 supertribe Oryzanae of subfam. Brachyelvtrum, Chikusichloa,
H. T. Clifford & Bambusoideae Hydrochloa, Hygroryza,
M. J. Dallwitz Lophatherum, Oryza,
Phaenosperma, Pharus, Zizania,
ZiZaniopsis.....
W. D. Clayton & 1986 tribe Oryzeae of subfam. Porteresia, Orvza, Leersia,

S. A. Renvoize

Bambusoideae

tribe Pharese of subfam. Bambusoideae

Rhynchoryza, Potamophila,
Maltebrunia, Prosphytochloa.
Chikusichloa, Hygroryza,
Zizania, Zizaniopsis, Luziola

Pharus, Leptaspis, Suddia

S0 s bl AR E TR~ BRRE - BRED - ZhE o (LERRC ST o7 AT A SEAT S Terrell and

Wergin ( 1981 ) * Oelke { 1982 ) : Emery and Michale ( 1979) * Lewis, Vinav and Zenger
(1983 ) Larue and Avery ( 1938 ) » Tateoka { 1964 ) -+ &EE (1978) - Hirayoshi (1956 )
* Hoshikawa ( 1969 ) %A o (EESHB MY R LGRIE ~ fOEiT 7% mnRmimtse - B
EmBRGm S - JhEREEE ( B2 1991 ) ~ Zhi (BHEEBAL - 1982 ) ~ BERRERHTE
(M &SR - 1990 )~ {EMIEEE ( BHEEF » 1991 ) ~ BOfE2RE ( B RAS - 1993 ) ~ EABEE
(%~ P~ FFIR - 1988-1989 ) ~ AR ( 28 ~ BlBR 2 1990) ~ ZA{ESMFRRELIMZRE (8T ~ B
FE 01990 )~ BARICEE ( R%  BHRRYE 0 1991 )~ REALERLS (0~ (TR 01993 ) K
SYEEWTE (BRETR » 1994) % -

DRAFE
T B ST R 5 S 8 - R E AT R - RIS PR (L

e K% S| E1EE Tl B B A B AT FEnT R - BRI 23 Rdkarh » EM 2%
FEARSE A0S » i A ST A 7) S Bl A a0k -
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23, 7% T R FHE L

ST 1

Gl 19 F B TR AR A B S A HERSE o 4= 4
Z. latifolia Z. texana Z. aguatica Z. aguatica Z. palustris Z. palustris
Fhis subsp. aquatica subsp. palustris subsp. interior
[R5 = EZcsen —FLE —HEAE —iEgE —A
2 1-2 {EHH7K0.5-0.6 2-3 0.2-0.65 0.6-1.2 1.2-24
3 30-100x1-2.5 14-28x0.5-2 25-100x1-4 3-14x0.3-0.9 16-30x1-1.9 30-60x1.4-2
4 7-15 4-12 17-24 2-4 3-10 3-5
5 iR M B ] H— B
6 1.8-2.5 1-2 4-6.5 0.1-0.8 3-3.5 35
7 8.9-10x1.4-1.6 0.3x0.4 13.4--16.5 9-13x8-16 12.1-17.6x 11.5-17x
x1-1.31 1.7:2.2
8 WEEEGTE LoHE el O e 4 N5 TF% Bl AT EER R LHE o O e o T~ |-
-7 FENTFG I TR T
9 15-17 15-18 13-20 15-20 18-20 18-22
10 11-1310-126-96-96-96-9
1 pk¥ B B B A B AR R 3} o3
12 PR HR A E i DR HE
13 PRI Z ITERIEZZE BN L2 SiiE=N T E ERIFZZEDNE 1 AR A 22 BIE
Bt %1 i Iz - FHEE i L ik
14 (38.75-50)47.5 (48.75-51.25)50 (35-41.5)40x (39.5-50040 (42.5-51.25)45 (22.5-26.75)x
x(30-37.5)32.5 x(26.25-35)30 (32.5-45)39.5 x(40-52.5)50 x(26.75-30)28.75 (23.75-27.5)26.5
15 FLE[RIAR IS HFEFLAN + fL FLIE [l by AREEFLPE ¢« FL FLA I - FL
 FLEETETFE JE [EUR g - I > FLEE T ) e ) ey B » 6 iE
1 i % 0 TETE I LRI
16 1:3-1:4 1:2-1:3 1:3-1:5 1:3-1:5 1:3-1:4 1:3-1:4
17 GEIEEZ -4 [k e CIEgGRENE TR [P FREIF 2 1- A7 CIFZ SGITPY HdF
18 o Bk Felg i LRl e SR R Fo» maEnkiT &M i FiE
fiZ SRRk T
19 31.6/24.1 23.5/199 28.0/22.1 21.6/17.7 27.8/21.2
20 4.4/3.8 4.9/4.4 4.1/3.6 3.5/33 3329
21 [E3iE HSEIZ 3l 5313 (3 [E3le3
22 0.69:1 0.22:1 1:1 1:1 1:1 1:1
23 Wik AT STl NMELEMIE SO EMIE AT b B MIFZ
24 PeElE FAR B E T HEEHE g1
25 8 0.6 (4-710-16 (3-)10-15
2 ey bi ]2 PEIE BB F2 B BIIR
s g
27 [HIE =Kz BNz =miE =M =M
28 25-50 17-27 25-34 34-68 40-85 34-48
29 WHNEEREE IR Brlihiid I i [ T2 i [E51 T
30 17 15 15 15 15 15
31 11.81 6.63 9.56
32 1.89 1.06 1:53
33 8.66 9.29 13.02
34 39.75 46.04 46.41
35 795 4-11 ] SH 7-8H 7H sHh-e 6-75
[HiE
36 RAEEEIRY YK R A Ry KA AR B HE
37 SiEE R SRR - LR ¢ S T S b= A ISR RS AEE M L nEE A Maritoba
Bk L BT Hi EH SR VY EF B8 Lawrence{] li » HI%E Maine A AL #E Ontario
* FEREHE ) P [BEAE= 0 EeOuawainl * PiEIdaho - Ak EH T A
FI AL g aE LR S e EwNIbl S it A -

PEEE - s H A LU
S HERELS

i

SLTTIE » 2Bk (30D » 3 ORISR R T (Ek ) ¢

10K RE (R/BL) Mk (ZFE9) > 20888 o7 E (B0%E ) ok (RE ) 2L BRI » 22,08 - R
HE » 25 R AERRIR (k) o 26,85 BEERR - 27
EEHY - 2.8 20 (N)» 33 28K - 3458

L ThIRZR ELIEHR

TRk ) - 5 B
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4. I8 B HH BB R R RIEL B

[& fiE FEFIIES BEHUAS TR L 5 g2l {R A a8 KA iR TR
FHH Zizania Zizaniopsis Luziola Chikusichioa ~ Orvza Leersia Hygroryza Pharus
1% EA7 [y TREA =2 7 {REL TEK TREA
2 - - - - - s - =
¥ = - — - - - + -
4 4-24 57 3-5 2 B-2.5 ps 0.5-1.5
5 3-100 x25-100x 5-6x2 2-45x% 30-60x 5-15x 3-8x 6.5-17x
0.3-2.5 0.5-3 0.1-0.4 0.6-1.2 0.6-1.5 0.4-0.8 0.8-2 2.5-4
6 - — = = = — = e
7 R — ILHE H— M B H— BH— H—
8 By g ik} A HiAg A B o4
9 B B s W14 T Eikks i B
10 == - - - =+ — — +
11 #0 #i i iz N ] £l LiTZ3N Bl
12 A =& % B A B HE bl g e 3
13 5 1. 5-10 5 5 5 5 3-7
14 FHE figzss iR FHIR R FE MR EEES
15 [BIFEAE B gz [BAE T2 RHAEE REA [E]kEA2 (B
16 + + + + + + =} =
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19 = A =iz Bl = TE 2 BIETER =Ak =Mk {EEETH (R TE
= E e EEEE TF: 2 ]
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pa =2 iEi 0l EAY)

BT HEFMBREYITEED A DA AR LRR - (RIEFR3-4AT 90 2 8 B s R 3 D
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237 81112131415:1722 24 26 5
e efoerf 13 Pharus latifolia
2 3 9 16 23 25
PP S 7 Zizeniopsis miliacea
21314 151523 . .
——+——% Il Leersiajaponica
1141525 ;
i 10 OIYZ& sativa
5 20 mf 7 13| 2 9 16 23 ) ;
FRETard Sl Fard Sy & Lumola peruriana
oz 5 12 3
5 18 2 B u & .
e ¢  Chikusichloa aquatica
s722{ 2 4 20 ‘
et | ; 12 Hygroryza aristata
5 3 L
~———t————— 6 Zizania latifolia
2 s
—t———— 5 Z texana
3 ; 3
¢ 2 Z. aquatica subsp. brevis
4 Z. palustris subsp. interior
5
T 3 Z I3 § i
s palustris subsp. palustris
6 190 14 o 71 |71 23 :
T ¥ 1 Z aquatica subsp. aquatica
10 3 15 11 15

1. 1B 5 S
ERREE

HOURRECE » 2 RIS Zizania LA T 24893008 - #G@ A0 8T - IS ER
R AT4HE » 20046 ¢ 1,752 larifolia (Griseb) Turcz. ex Stapf + 213w pE T2 rexana Hitche. & 3a.7K4
fZ. aguatica L. ssp. aguatica; 3b. #REFRZ. aguatica var. brevis (Fassett) S. L. Chen i 4a i/ EfiZ
palusiris L ssp palustris + 4b WAFKZ palustris ssp. interior (Fassett) S. L. Chen o & {MRYERERFE - FE
M~ AR AATEEIER RS o leEHER M R A0 TS T
LK ([&l2-10)

Zizania latifolia (Griseb.) Turcz. ex Stapf in Kew Bull. 1909: 385. 1909. ----Z. latifolia Turcz. in Bull.
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Soc. Mosc. 1838, No. 1: 105. 1838, and Cat. Baical-Dahur. 21. 1838, nom. nud. ---- Hydropyrum latifolia
Griseb. in Ledeb. F1. Ros. 4:466. 1853, - Z. dahurica Turcz. ex Steud. Syn., P1. Gram. 4. 1854, ----7
Limnochloa caducifolia Turcz. ex Trin. in Mem. Acad. St. Petersb. VI. Sci. Nat. 3(1): 185. 1840. ---- Z.
aguatica var. latifolia (Turcz.) Komarov, Fl., Manshur. 1: 261, 1901, ---- Z. caducifolia (Turcz.) Hand. -
Mazz. Symb. Sin. 7: 1278. 1936. ---- Z. mezii Prod. in Mez. Bot. Archiv. 1:245. 1922,

Z. meziifIMER G HE ~ BEFR R MURAE ~ TEM e S TR R » ¥ AREERS -
2.1 e IR (87, 10:8)

Zizania texana Hitchc. in Wash. Acad. Sci. J. 23: 454, 1933.

3. KETR

Zizania aquatica L. Sp. P1. 2:991. 1753.
3aKAE ([RERfE ) ([E8, 10:4-5)

Zizania aquatica subsp. aquatica ----Z. clavulosa Michx. F1. Bor.-Am. 1. 75, [803. ----
Hydropyrum esculentum Link, Hort. Berol. 1: 252, 1827. p. p. ----Z. ¢ffusa Herb. L. ex Monro in Journ.
Linn. Soc. 6: 52. 1862. ----Z. palustris auct. non. Linn.: 1771: Hitchc. in Contrib. U. S. Nat. Herb. XII.
Pt. 3: 124. 1908 and in Gray, Manual ed. 7: 120. 1908.----Z. aquatica var. subbrevis Boivin in Nat.

Can. (Que.) 94: 471-528. 1967, syn. nov.

7. aquatica var. subbrevis BoivinflTIFZREFFEELZ. aquatica subsp. aguatica &I » AT
P -
3b SR (185, 10:6)

Zizania aquatica subsp. brevis (Fassett) S. L. Chen, Proc. Intern. Symp. Bot. Gard. 600. 1990. ----
Z. agquatica var, brevis Fassett in Rhodora 26: 157. 1924,
4.4H T

Zizania palustris L. Mant. 295. 1771.
da fHAETR (Banfl) (f&9, 10:1-2)

Zizania aquatica subsp. palustris ----Z. aquatica var. angustifolia Hitche. in Rhodora 8: 210.
1906. --- Hydropyrum esculentum Link, Hort, Berol. 1: 252. 1827, p. p. ----Melinum palustre Link in
Handb. 1: 96. 1829. ----Z. aquartica subsp. angustifolia (Hitchc.) Tzvel. in Novosti Sist. Vyssh. Rast. 8: 73.
1971, ----Z. aquatica auct. non. Linn. (1753.): Hitche. in Contrib. U. S. Nat. Herb. XIL Pt. 3: 124. 1908.
et in Gray. Manual, ed. 7: 120. 1908. ----Z. palustris var. palustris f. purpurea Dore in Natur. Canal 103:
565. 1977, syn. nov.

Z. palustris var. palustris f. puipurea DorellJ 7 REFF B A Sh fE A M1 1) » EMREFEE & -
H I S AU AT -
4b.H1 A7 ([Bl6, 10:3 )

Zizania aquatica subsp. interior (Fassett) S. L. Chen, Proc. Intern. Symp. Bot. Gard. 600. 1990, ----
Z. aquatica var. interior Fassett in Rhodora 26: 158. 1924, ----Z. palustris var. interior (Fassett) Dore,
Wild-nice, 20. 1969.

B A S ARER R mE R IR R - FERATT -

1. Coleanthus subtilis Roem. & Schult. Syst. Veg. 2:276. 1817, ----Zizania palustris Rasp. in Ann. Sci.
Nat. ser. 1. v. 452. 1825.

2. Hydrochloa carolinensis Beauv. Ess. Agrost. 135, 165. 182. P1. 3. 1. 18: P1. 24. 1. 4. 1812. ----Zizania
nutans Steud. Nom. ed. VL. ii. 799. 1841, ----Z. natans Bosc. ex Trin. in Mem. Acad. Petersb. Ser. VI
v, Sci. Nat. 11. 186. 1839.



206 BR=F R

&2, #i Zizania latifolia (Griseb.) Turcz. ex StapfHIHHR B 4248 (B AN AR thisg )
&3, 72 latifoliafJ7CFF
[&4. 72, latifolial’ i T3
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&5, BEAEFEZ. aquatica L. subsp. brevis (Fassett) S. L. Chen ( 51 EUITE A » #5550 w0 eb iR )
[&6. iA=L Z. palustris L. subsp. interior (Fassett) S. L. Chen ( 5| R 22 » i m ot v LA )
&7, 3w BTN (Zizania texana Hitche)
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[&8. /K 43K Z. aquatica L. subsp. aquatica (75| W3R - #EEFAE AP ILEYIE)

B9 £ Z. palustris L. subsp. palustris (5| B - #EEH R PR )

& 10708 Py & FEMERE MERRERY LLEEIE < 1. Z palustris subsp. palusiris + 2. Z. palustris var. palustris
f. purpurea + 3. Z. palustris subsp. interior + 4.Z. aquatica subsp. aquatica 3 5. Z. aquafica var.

subbrevis 3 6. Z. aquatica subsp. brevis + 7. Z.latifolia + 8. Z. texana



B Zizania L AEYINY 20 5 BETT 58 209

3. Hydrochloa fluitans Nash in Bull. Torrey Club. 23: 98, 1896. ----Zizania fluitans Michx. F1. Bor. -
Am. 1: 75. 1803.

4. Hygroryza aristata Nees ex Wight & Am. in Edinb. New Phils J. 15: 380. 1833. ---- Zizania aristata
Kunth, Rev. Gram. I. 8. 18§29,

3. Leersia hexandras Swartz, Prodr. Veg. Ind. Occ. 21. 1788. ----Zizania ciliata Spreng. Syst. Veget, 2:
136. 1825. B

6. Phragmites australis (Cav.) Trin. In Steud. Nom. Bot. ed. 2. 2: 324. 1841. -—--Zizania aquatica Link En.
P1.1T: 391. 1822. ----Zizania aquatica Willd. Sp. P1. 4: 394. 1803.

7. Zizaniopsis bonariensis (Bal. & Poitr.) Speg. in Anal. Mus. Nac. Buen. Aires 7: 183. 1902. ----Zizania
bonariensis Bal. & Poitr. in Bull. Soc. Hist, Nat. Toul. XII: 228. 1878.

8. Zizaniopsis microstachya (Nees ex Trin.) Doell & Aschers in Doell in Mart. F1. Brass. 22: 13. t. 2.
1871. ----Zizania microstachya Nees ex Trin. in Mem. Acad. Petersb. Ser. VI, Sci. Nat. 3(1): 183. 1840.

9. Zizaniopsis miliacea (Michx.) Doell & Aschers in Doell in Mart. F1. Bras. 22: 13. 1871. ----Zizania
miliacea Michx. Fl. Bor. -Am. 1:74. 1803.

=]}
(E8

un
b

— - EEE

57 BAREIE 8RR HAHZ. larifolia (Griseb.) Turcz. ex StapfHiIRF R » HE A B mIS wELTZ
texana Hitche. ROKAEIRZ. aquatica L. (L » {BEIZ palustris L. F2AL - FIEERHFS 2 E4 R
—HEFE(LERE > W SRR B R A B - (DR A ATE D AR R E
BLOP NG o dE MR T G Gen] LURRSE » B MINAITE ok ) BRRRAT » A8 A e » tharfmidde s - dift
AN B feF AR FERAD » BEIRTEAL BRI - MifE R RT7 P2 - HERHE A mr
FE ( ERBFEIE AR Hosoba 164155 ) » LIn]3E0HE — HEMIA AT S8 1% -

Z - RfIE

T T 57 SR a e ] - EH A B tH B 5 I8 B B Pharus P, Browneb9H09 K & 8 4 BT S0 E D 45
ER— RIS - BT A E N — L7 B SR ( Terrell and Robinson, 1974 ) I E MR 1EFEKOryzeae
AR - EERECMERLZIEERIIEFAOryza type ( Metcalfe, 1960 ) ° HIFATRK @I T
B2F52n=2X=30, 34 FEREREN - IAITERR PR AR Bambusoid-type ( F + PP) Sk
ik BHEEAS R AR AT % B i S O RS B X =12 » MU RE L — A TS BiEH
Oryzoid-type (F+FP) VAR o By LUE (ERGHE A B 7 Ak B IE 0 8 Zizaniinae ©

= EHERHIEE
Wl 7 REER R B B 3 BT A A s

1. A. S. Hitchck ( 1950 ) J45i% B @ Pharus P. Browne S 3{ B Zizania L. K 75 B Zizaniopsis Doell &
Asch #RLFE IR Zizaniceae W BABE AN FF & 73 SOMIEEIE I REST o @ F BB S Bn A (1 i 5
b o BHE & AR R IRAE - EFED. W. Clayton™ (1986 ) 518 47 & Pharus P,
Browne ¥l Suddia Renv. Bt Lepiaspis R. Br. W@ & 1% % 7 fEPhareae + EEFEIROryzeaet I RI(ETT
niElBambusoideae 1A EEEY o

28 B Zizaniopsis Doell & Aschers{ERIEIE F BRI G HEE Luziola Tuss. B 4% BB EGT 12 118
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Zizania L. » B[FE. E. Terrell % ( 1974 ) 545 /8 5 5 4545 & 41 B 72 i o #5548 5 R subib.
Luziolinaed ° BTSSR E L BB R » SefaiErhrytl i bR as -
3IKE (1959 ) WITIE Zizania L8| B Chikusichloa Koidz MY FHARE o 7557 S HIGEIE]_E 111
B O K KB Hygroryza Nees LBESET » 1 HEAA 18 2B M B A RElm (£ ARt iR A - E1MHY
ﬁ:ld]ﬁw‘z FER/ NS W NE - STERIR AR TR o His /KRS A 5E KPP RE IR EF
B H R EAEMRSSHRZE A TEEMEMEEERM, SRR - AR R
FEFErR(FnE A » O] LLTE RS R 98 37 ik 7K R B iR subtrib. Hygroyzinae S. L. Chen & Y. X. Jin
(1990 ) o (LB BHIEES 164 » (EFEHE 82 > [RIEM. Honda (1930 ) 5 HIBIZRL R &
}Esubtrib. Chikusichloae Honda » {H 7[R & {t14§ E{1 1F Z HiPanicoideacy = [ HMES 11 » B
BelfSH KRB EEL -

£33k

FRLIESE o 1959 o RAFE} o fEREEMIIGE R » pp.628-635 « BIER .

HEE - SR o FEYE  BATE - 1988-1989  IBAY A ANEIL —EF ARSIRS IS LB 5T -
re R LAY LB ZE 5 S HE 1988-1989: 9-14 ©

BE S ST - WBTE © 1990 o FRBATRMFIE L — MO R ST o B st b LA R A T
WEE1990: 28-31 ©

TRTEEL - 1989 - A RER—FEAHE iR —RAFE - 8 BEEHR27(3): 232-239 ©

BT > d1FA07% - 1982 o THB Zizania LAEYISN T BIZE BOAAEBRIRAVET G © F st iR Il AR 52 dm
HE1982: 109-113 ©

BHSFE » & Ed » BITE © 1990 B AFEE LIS — S REHIDE

217-221 ¢

[ESFEL © 1991 © 7K R BiE LT FE— Y ERZRE « VIR ZE11(2): 59-73 ©

VSR - BPEE - 1991 » B RARELE LI IE —fER TERE » i JEERHR29(1): 52-59 -

FESFE » 4558 © 1993 © B R B LI —IIERE « fHYIITT13(4): 346-352 °

FESF B > {RT0EE o 1994 o FK/B Zizania LRSI 73 X 77 FEOFFE - REPIRFFE14(4): 385-393 ©

BEETE > BSFE  BTE - 1991 - THB R B E L — B RIERE o i 5 (L RE YRI5 5 S5

f[rr

o IR FE8(3):

1991: 31-35 <
EFBE > PRSFR - 85018 - 1990 © B RSB LI R — AL MR R B RE - BEVUREPIL0(2): 107-
114 °

EHIEA - 1978 o ZEEFAFA B HAT MY < AR R R B2 9E - FPEEERERE103: 2142 °

VAR TR o BESTE o 1993 o FUB RS LT — £ RALER Y - FEPITFE13(4): 397-
403 °

Bentham, G. 1881. Notes on Gramineae. J. Linn. Soc. 19: 54.

Chen, S. L., H. Z. Qin, Y. X. Jin and P. Shu. 1990. Preliminary studies on systematic position and
evolution of Zizania L. (Gramineae). Proc. Intern. Symp. Bot. Gard. 593-605.

Chayton, W. D. and S. A. Renvoize. 1986. Genera Graminum, Kew Bull. Addit. Ser. XIII: 34-75.

Emery, W. H & N. G. Michale. 1979. Reproduction and embryo development in Texas wild
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Systematic Studies On Zizania L. (Poaceae)

Chen Shou-liang

Institute of Botany Province and Chinese Academy of Science

Nanjing, Jiangsu
ABSTRACT

Based on gross morphology and features of pollen, leaf anatomy, embryo morphology, seedling
and chromosomes efc., a cladistic analysis was undertaken to determine the systematic position and
evolution of Zizania L.

Zizania L. belong to the Oryzeae (Poaceae) because of its Oryza-type silica bodies in the leaves
and may be considered as an isolated and more advanced subtribe, Zizaniinae within the Oryzeae
because 2n=2X=30), 34 chromosome number and bambusoid-type embryo (F+PP).

There are 4 species and 2 subspecies of Zizania, Z. latifolia (Griseb.) Turcz. ex Stapf, Z. texana
Hitchcock, Z. aquatica L. subsp. aquatica, Z. aquatica L. subsp. brevis (Fass.) S. L. Chen, Z. palustris
L. subsp. Palustris and Z. palustris L. subsp. interior (Fass.) S. L. Chen.

The evolutionary trends within the genus suggest that Z. latifolia is the most primitive species
than others, Z. texana and Z. aquatica may be derived from Z. latifolia separately, and Z. palustris may

be derived from Z. aquatica.
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MHék © KR TMH

1. Zizania aquatica L: S. L. Chen 87816, 87718 » 5| REH ( Maryland ) » FIEH /1 LIEYE
* Linnaeur, C. 1753. Species Plantarum 2: 991.
ATerrell, E. E. 1997. SIDA Contributions to Botany 17(13): 533-540 Taxonomg of North American
Species of Zizania (poaceae).

2. Z. aquatica subsp. brevis (Fass.) S. L. Chen: S. L. Chen 87730 * 5| HMMEX ( Quebec ) -+ FiFH
F P L AEIE ¢ Jason & Swallen 9703, Canada, Quebec.

3. Z. aquatica var. subbrevis Boivin: S. Brisson 67155 (Topotype), Canada, Ontario.

4. Z. palustris subsp. palustris: S. L. Chen 8768, 86742 » 5| FLEE] ( Minnesota ) » FEFFEET A
i -

5. Z. palustris subsp. palustris f. purpurea Dore: W. G. Dore & R. J. Moore 10587 (Holotype), Canada,
Ottawa.

6. Z. palusiris subsp. interior (Fass) S. L. Chen: S. L. Chen 8766 * 5| i3 ( Minnesota ) » #kk%
s UfEME ¢ E.E. Terrell 4491, U. S. A., Minnesota.

7. Z latifolia (Griseb.) Turcz. ex Stapf: S. Y. Hu & F. X. Liou 7/9, 1984 » HE{T#F : G. Y.
Sheng 850097 » VL #F -

8. Z. mezii Prod: FERHHFIEAREEIENo. 1505038 » HPHRIFL °

9. Z. texana Hitche: Trelean 11/6, 1970, U. S. A, Texas.

10. Zizaniopsis killipii Swallen: V. Pinkley 534, Mexico.

11. Zizaniopsis miliacea (Michx.) Doell & Aschers: H. E. Ahles 86974; Dudley 9. 1987 » ALEHF -

Fe ot H L L RE D 5 | R A -

12. Luziola peruviana Gmel: B ik B YR A FHIENo. 971087, North America.

13. Hydrochloa caroliniensis Beauv: EEE ZREEAFTIENo. 8034, U. S. A.

14. Orvza sativa L.: Courtois 21622, China; X. Y. He 304828 » HHEIZ{#] -

15. Leersia hexandra Swartz: X. Y. He 6855 + FREYJI| -

16. Leersia japonica Makino: Courtois 16395 » HIEZ2 ] -

17. Leersia savanuka Ohwi: Courtois 26788 » H[s| 2 {#]

18. Hygroryza aristata (Retz) Nees: Z. H. Hu 7900520, China; L. Deng 9949 » HIE[E 5T -

19. Chikusichloa aguatica Koidz.: Courtois 8436. China; G. Y. Sheng 850072 » FE[T % -

20. Chikusichloa mutica Keng: F. C. How 73980 » HHEIERT -

21. Pharus latifolia L.: R. Vasquez & N. Jaramillo 560, Peru.






I RS R IR E (EDEE - SRR ) 215
5T [ SRR S ETE] pp. 215-236 (1998 )

[P EMEDE ] &5

R kA

BRI RGP FE AT » AL
T2

AR T A EEPDRE | RIT e

MBI YR ) RS e B e A R oy BT R E 2 - 2280 E & 1251 » #J5.000
EF 5 0000FE IR o JCEEE40085F) - 3,30085 /8 » 3000085 o &Y 2 IR TTRT R R 2R LAY
EE 27—

PEITEY tHABE

FEIRIA A ER - HURERM HER - AFREPT - PEFEAER 20,0008k 2 B » HIBATEERIK » i
WAL BUEREIL - YT - ERANEE KA E E W L IHEY) - RE R E MR
) - B EERKNAE - BRI TBREEEN KRR

AR LIS o B - R~ 18~ 3 AR A T EBULE AR - BHEEK ~ HH300
B AR A TR A - WS e AT RIS B T REHTE - BT
B - O H AR T & - R~ TR P~ F o AL~ WG S E - TR - SR EY) &
FRoEE o A0 ERERGEFRESTER SR EFRER LR T HEEDE D
{HAREE I -

AHFCOOFEARLIA » T B E ) B AR - o ECE R R 2 SR A - B 38 263
i 0 ARESSEREEES0E - INE30,000f MHIN B - (TR EREE - TEF Y EahEY o FHEE
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Acanthaceae 70
*Aceraceae 46
*Acrostichaceae 31
*Actinidiacea 49(2)
#Adiantaceae (1)
*Adoxaceae 73(1)
*Aizoaceae 26
*Alangiaceae 52(2)

*Alismataceae 8
*Amaranthaceae 25(2)
*Amaryllidaceae 16(1)
*Anacardiaceae 45(1)
Ancistrocladaceae  52(1)
*Angiopteridaceae 2
*Annonaceae 30(2)
Antrophyaceae 3(2)
*Apocynaceae 63
*Aponogetonaceae 8
Aquifoliaceae 45(2)

*Araceae 13(2)
*Araliaceae 54
*Araucariaceae 7

*Aristolochiaceae 24

*Asclepiadaceae 63

Aspidiaceae 6(1)
Aspleniaceae 42)
Athyriaceae 3(2)
Azollaceae 6(2)
*Balanophoraceae 24
Balsaminaceae 47(2)
*Basellaceae 26
Begoniaceae 52(1)
Berberidaceae 29
*Betulaceae 21
*Bignoniaceae 69
“Bixaceae 50(2)
Blechnaceae 4(2)
Bolbitidaceae 6(1)
*Bombacaceae 49(2)
*Boraginaceae 64(2)
*Botrychiaceae 2

*Bretschneider-aceae 34(1)
Bromelliaceae 13(3)
*Burmanniaccae 16(2)

*Burseraceae 43(3)

L

Index familiarum FLPRS

( *olim editarum )

*Butomaceae
*Buxaceae
Caclaceae
*Callitrichaceae
*Calycanthaceae
*Campanulaceae
*Cannaceae
*Capparidaceae
*Caprifoliaceae
Caricaceae
*Caryophyllaceae
*Casuarinaceae
Celastraceae
Centrollepidaceae
#*Cephalotaxaceae
*Ceratophyllaceae
*Cercidiphyllaceae
Cheiropleuriaceae
*Chenopodiaceae
#Chloranthaceae
*Christenseniaceae
*Cistaceae
*Clethraceae
*Combretaceae
*Commelinaceae

*Compositae

*Connaraceae38
*Convolvulaceae
*Coriariaceac4
*Cornaceae
*Crassulaceae
*Cruciferae
*Crpteroniaceae
#*Cucurbitaceae
*Cupressaceae
Cyatheaceae
*Cycadaceae
Cynomoriaceae
*Cyperaceae
*Daphniphyllaceae
Datiscaceae

*Davalliaceae

45(1)
52(1)
45(1)
302)
73(2)
16(2)
32
72
52(1)
26
20(1)
45(3)
13(3)
.

27

6(2)

25(2)

201

v/

50(2)

56

53(1)

13(3)
#74,575,76%(1).*
(2),77(1).%(2),
78%(1),(2),%79,
80%(1)1,(2)

64(1)
5(1)
56
34(1)
33
52(2)
73(1)
’

g

)
53(2)
11,12
45(1)
52(1)
2

*Dennstaedtiaceae
*Diapensiaceae
*Dichapetalaceae
*Dicksoniaceae
*Dilleniaceae
*Dioscoreaceae
*Dipsacaceae
Dipteridaceae
*Dipterocarpaceae
*Droseraceae
Drynariaceae
Dryopteridaceae
*Ebenaceae
*Elaesagnaceae
*Elaeocarpaceae
Elaphoglossaceae
*Elatinaceae
*Empetraceae
*Ephedraceae
Equisetaceae
*Ericaceae
*Eriocaulaceae
*Erythroxylaceae
*Eucommiaceae
*Euphorbiaceae
*Eupteleaceae
“Fagaceae
*Flacourtiaceae
*Flagellariaceae
*Frankeniaceae
*(Gentianaceae
*Geraniaceae
*Gesneriaceae
*Ginkgoaceae
*Gleicheniaceae
*(Gnetaceae
*Goodeniaceae

*Gramineae

Grammitidaceae

*Guttiferae

2

56
43(3)
2
49(2)
16(1)
73(1)
6(2)
502)
34(1)
6(2)
S(HE@)
60(1)
52(2)
49(1)
6(1)
50(2)
45(1)
g

2
57(1),%(2), *(3)
13(3)
43(1)
35(2)
44%(1),%(2)(3)
27
22
52(1)
13(3)
50(2)
62
43(1)
69

RN

73(2)

9%(1), (2), *(3),
10%(1),*(2)
6(2)

5002)

Gymnogram-mitidaceae

Haloragaceae

*Hamamelidaceae

6(1)
53(2)
53(2)



*Helminthostachyaceae 2

*Hemionitidaceae
*Hernandiaceae
*Hippocastanaceae
*“Hippocrateaceae
Hippuridaceae
Huperziaceae
*Hydrocharitaceae
*Hydrophyllaceae
Lardizabalaceae
*Lauraceae
*Lecythidaceae

*Leguminosae

*Lemnaceae
*Lentibullariaceae
*Liliaceae
*Linaceae
*Lindsaeaceae
*Loganiaceae
Lomariopsidaceae6
*Loranthaceae
Loxogrammaceae6
Lycopodiaceae
*Lygodiaceae
*[ythraceae
*Magnoliaceae
*Malpighiaceae
*Malvaceae
*Marantaceae
Marattiaceae
Marsileaceae
“Martyniaceae
*Melastomataceae
*Meliaceae
*Menispermaceae
*Monachosoraceae
#Moraceae
*Moringaceae
*Musaceae
Myoporaceae
*Myricaceae
*Myristicaceae
*Myrsinaceae
*Myrtaceae
*Najadaceae
*Nepenthaceae
Nephrolepidaceae

*Nyctaginaceae

3
31
46

31

52(2)

#39,%40 %41 42%
(DH((2)

13(2)

69

14.15

43(1)
2

61

3002)
38
53(1)
8
34(1)
6(1)
26

MBS ) R e

*Nymphaeaceae
*Nyssaceae
*Qchnaceae
*Olacaceae
*Oleaceae
*Qleandraceae
Onagraceae
Onocleaceae
*Ophioglossaceae
*Opiliaceae
Orchidaceae
*Qrobanchaceae
*Osmundaceae
*Oxalidaceae
#*Palmae
*Pandanaceae
*Papaveraceae
*Parkeriaceae
Passifloraceae
*Pedaliaceae
“*Pentaphyllaceae
Peranemaceae
*Philydraceae
Phrymaceae
*Phytolaccaceae
*Pinaceae
*Piperaceae
*Pittosporaceae
#Plagiogyriaceae
Plantaginaceae
*Platanaceae

Platyceriaceae

29
52(2)
49(2)

24
17,18,19
69

2
43(1)
13(1)
8

32
3
52(1)
69
45(1)
4(2)
13(3)
70
26

7
2001)
35(2)

Pleurosoriopsidaceae 4(2)

*Plumbaginaceae
*Podocarpaceae
*Podostemonaceae
#Polemoniaceae
*Polygalaceae
*Polygonaceae
Polypodiaceae
*Pontederiaceae
*Portulacaceae
*Polamogetonaceae
*Primulaceae
*Proteaceae
Psilotaceae
*Pteridaceae
*Pleridiaceae

*Punicaceae

60(1)
.

24
64(1)
43(3)
25(1)
6(2)
13(3)
26

8
59(1), (2)
24

2
30
(0
52(2)

*Pyrolaceae
*Rafflesiaceae
*Ranunculaceae
*Resedaceae
*Restionaceae
*Rhamnaceae
*Rhizophoraceae
*Rhoiteleaceae
*Rosaceae
*Rubiaceae
Rutaceae
*Sabiaceae
*Salicaceae
*Salvadoraceae
Salviniaceae
*Santalaceae
*Sapindaceae
*#Sapotaceae
*Saururaceae
*Saxifragaceae
*Scheuchzeriaceae
*Schizacaceae
*Scrophulariaceae
Selaginellaceae
*Simarubaceae
*Sinopteridaceae
*Solanaceae
#Sonneratiaceae
*Sparganiaceae
*Stachyuraceae
*Staphyleaceae
*Stemonaceae
*Stenochlaenaceae
#Sterculiaceae
*Stylidiaceae
*Styracaceae
*Symplocaceae
*Taccaceae
Taenitidaceae
*Tamaricaceae
*Taxaceae
*Taxodiaceae
*Theaceae
Thelygonaceae
Thelypteridaceae
Thymelaeaceae
*Tiliaceae
Trapaceae

*Triuridaceae

56

24

27,28
34(1)
13¢3)
48(1)
52(2)

22
36,37,38
71(1),(2).(3)
43(2)
47(1)
2002)
46

6(2)

24

47(1)
60(1)
2001
*34(2),35(1)
8

2

67(2).68
5

43(3)
3(1)
67(1)
52(2)
8
52(1)
46
13(3)
31
49(2)
73(2)
60(2)
60(2)

16(1)
2
50(2)
;

g
49(3),50(1)
53(2)
4(1)
52(1)
49(1)
53(2)
8
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*Trochodendraceae
*Tropaeolaceae
*Typhaceae
*Ulmaceae

#Umbelliferae

27
43(1)

8

22

55(1.2), ()

*Urticaceae
*Valerianaceae
*Verbenaceae
*Violaceae

*Vitaceae

Bl

23(2)
73(1)
65(1)
51

48(2)

Vittariaceae

Woodsiaceae
*Xyridaceae
*Zingiberaceae

*Zygophyllaceae

32)
4(2)
13(3)
16(2)
3(1)



mEE

An Zhengxi
Chang Chaochien
Chang Cheyung
Chang Chihyu
Chang Hotseng
Chang Hungta
Chang Meichen
Chao Chison
Chao Neng

Chen Chiajui
Chen Chieh
Chen Chunglien
Chen Fenghwai
Chen Pangyu
Chen Peishan
Chen Senjen
Chen Shaoxing
Chen Singchi
Chen Shouliang
Chen Shukun
Chen Techao
Chen Weiqui
Chen Yaodong
Chen Yiling
Chen Yongchang
Cheng Chingyung
Cheng Chaozong
Cheng Hsichang
Cheng Mien
Cheng Szehsu
Cheng Wanchun
Cheo Taiyien
Chin Tsenli
Ching Renchang
Chiu Lienchang
Chou Pangkai
Chou Yiliang

ua
R
RERE
RiEL
REZE
sRER
REE
REER
A
oA
B 2R 3
M A
Mt
G i
o 3
e i
Fiek -
e
i
R<F
B 4
P fErs
S04
B R
[Ty
F B
HERA
LB
PR =
B &
B
L]
JA K 2%
BT
Z(—8
[l SEIE
B HHE
LR

I AEIREYAS ) AR E

= = oEan ik
T{ee8fi

GIE = R
HH el ER e 2 e RIS
a1 e KRR

EAENES G i N

B AMEE SRR %
LR EEY

FigE kAT

R MR

VYT FRSER 2 SR A
R R AR YR FEAT

R A B PR R 2R
A2 R BRI RA 72l
BT S 4 r AR R FE Pl
B} SR e 2 R R BT S E Pl
FHB R ER e B AR TR
ch B R SR e SE R RRPIRI TR
Jes B A Y8

FRE R R A I RR 2
AR BT L AR IR SERT
HA B B2 e E AR RE AR 92 P
HRB R B e 4 g eI S e
HH B o B2 e 4 e HEH R FE AT
B LAY SR
HrE LR R TR

& PUHEPI S AR

BTt RPN
PR s B
BEBEMR
HERANEA R LR

rh B S GE AT FE A
FRE AR R B FE e

Hh B B e L R AE AT SE i
ARG e

R R eI et
EREISEN )

B RS2 B R AR AL VIR JE T
HALMRERZMER

BRI
830052
510650
610064
200430
215000
510275
200232
210037
610081
100093
650204
650204
510650
510650
650000
510650
100050
100093
210014
650204
510650
510650
100093
100093
541006
100875
310009
200433
200062
100093
100093
210014
210031
100093
200000
610015
150040

FrfEsth
BB AR
JE )N
JCER
L
A
JEN
i
R
%l
dea
EEHH
EEHH
JEE
JEE
R
BN
AL
JEm
B
=
&M
&M
b=
b=
FEFR
et
RAl|
L5
g
At
b5
[
i
b=
L i
9%
WS HEE



232

Chow Shuan
Chu Chengde
Chu Gelin
Chuang Hsuan
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Plant Life Histories and their Implication for Conservation
Biology

SHOICHI KAWANO

Deparsment of Botany, Graduate School of Science, Kyoto University;
The Kyoto University Museum, 606-01 Kyoto, Japan

ABSTRACT

Comparative studies on the various life history parameters of temperate elements-i.e., seasonal
growth cycles, assimilation behavior and resource allocation patterns including reproductive
allocation, reproductive capacity, propagule dispersal mechanisms, survivorship and mortality factors,
etc.-have revealed several distinct life history strategies among the temperate evergreen and deciduous
woodland elements at the middle latitude of the northern hemisphere (the so-called Arcto-Tertiary
elements). Long-term census and monitoring studies of the local and patch populations have provided
significant information about the population dynamics of such woodland elements. Critical analyses of
the population structures, based on demographic as well as genetic aspects, have provided further
understanding of population dynamics and differentiation among the temperate woodland elements.
All of the evidence accumulated thus far has been valuable for understanding the life history features
of plants and evolution of temperate woodland elements, and useful for conservation of biota in

specific ecosystem of temperate regions of the northern hemisphere.

Keywords: Arcto-Tertiary elements, conservation biology, demographic genetics, metapopulation,
plant life history, population dynamics, temperate woodland elements

Introduction

Due to exceedingly long life spans, advanced age at first reproduction, and inability to determine
exact age, it is difficult to provide precise life tables for plant species, especially perennials
(Kawano,1975; Harper,1977). However, since plant populations are structured through the interaction
between genetic properties of the species and various environmental constraints, demographic as well
as genetic analyses of populations provide significant information on the life history features of a
particular species or species group in question. Data on population structures, including stage- or size-
class, as well as genetic structures, also provide clues to the underlying selection regimes of species, in
their native habitats, that are no doubt responsible for population differentiations and various important
life history traits (Kawano, 1985; Kawano et al., 1987; Kawano et al., 1992).

In order to assess intricate infra- and/or interspecific (and also biotic) interactions, the spatial
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distribution of individuals within populations needs to be critically analyzed. Hence. it is believed that
the consequences of evolutionary constraints, i.e., the interactions of “phylogenetic and
environmental constraints” . are all manifested in the demographic parameters, as well as in the
various life history traits, of a given plant group (Kawano et al., 1992).

In a series of studies, we have attempted to shed light on the modes and processes of differentiation
in life history features of several temperate woodland elements of Arcto-Tertiary origin which
currently exhibit typical disjunct distributions in northeastern Asia-including Japan, the Korean
Peninsula, Taiwan, and continental China-and also in eastern and western North America (Gray, 1886;
Hara, 1952, 1962; Li, 1952; Kawano, 1992).

In this paper, I first report representative case histories that illustrate the life history characteristics
of temperate woodland elements which have been studied for the last three decades (Kawano, 1970,
1975, 1985; Kawano and Nagai, 1975; Kawano and Kato, 1995; Kawano et al., 1968, 1982, 1986,
1992: Ohara and Kawano, 1986 ) and argue about the implications of life history data on the
conservation of biota in specific biotic communities or ecosystems. Second, T discuss the current

status of conservation biology in Japan (Environmental Agency. 1989).

Life History Characteristics of Temperate Woodland Elements
of Arcto-Tertiary Origin

1. Seassonal growth patterns and assimilation behaviors
The phenology or seasonal growth cycle which a particular species exhibits is established as a

result of adaptive responses to its particular environment although numerous cases of convergence or
parallelism in such characteristics have been recognized. The life cycle of a plant is to some extent
predetermined:; it is a function of genotype and an outcome of its ecological and evolutionary histories.
A comparison of the phenololgical characteristics of a number of warm- and cool-temperate elements
(Koyama and Kawano, 1973; Kawano and Masuda, 1979; Kawano et al., 1978, 1980, 1982, 1983;
Yoshie and Kawano., 1986: Yoshie et al.. 1990, 1994) has revealed that woodland plants with seasonal
growth cycles have differentiated as a result of adaptive responses to woodland habitats where
conspicuous periodicity in various physical and biotic regimes predominates. In studies dealing with
the phenology or seasonal growth cycles of plants, it is most important to pay attention not just to the
active phase in growth when aerial organs appear above ground, but to the entire process of growth
throughout the year, since significant changes in the partitioning of energy (or matter) into aerial and
underground parts (especially storage organs) can be expected some forms.

Figure 1 is a summary diagram demonstrating the phenology or seasonal growth cycles of various
woodland elements, together with the seasonal changes in thermal and light regimes on the deciduous

forest floor. It is worth noting that evergreen and deciduous perennials can be divided into several
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Fig.1. Yearly changes (January to December) in relative light intensities on the forest floor (filled
circles, the maximum; open circles the minimum), temperature amplitude between the monthly
maximum and minimum (in °C) and seasonal growth cycles of the eight major groups of
woodlandherbs among temperate forest plants in Japan and North America. (after Kawano,
1985)

Fl-b, flower buds; FI, flowers; Fr, fruits or seeds: Fl-sc, scapes lacking leaves. Solid lines in the
diagram indicate the formation of new aerial organs, and broken lines the senescence and fall of

old aerial organs. Arrows specify new root sprouting. (after Kawano 1970, Kawano et al.
1982b)
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on leaves (0)), stems (@), rhizomes (M) and roots (A). Symbols and vertical bars indicate

means and SD based on 6 assays from a sample of each organ. (after Yoshie et al., 1990)
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the end of each season.

For about the past two decades, we have continuously monitored the fate of all individuals within
ten permanent plots (1 X 1m) of Erythronium japonicum. This species is exclusively sexually
reproducing. Every individual has been carefully marked and mapped, and leaf size (leaf length and
leaf width) measurements have been made since 1979. Sixteen different size-classes, or stage-
classes, 14 sterile classes including seedlings, and 10 fertile classes, were identified in this study

(Fig. 4a). Based on all the census records over the past 19 years, population flux covering all

10,000

100~
£ Decipuous FORESTS

1515 W

Ho. of IMDIVIDUALS

No. of INDIVIDUALS

u

S0 0 1 2 3 4 5 6 7 B 9 1011 12 15 14 1516 500203 4 5 6 7 8 9 101012

S1ze Ciass Size [Lass

Fig.4a. Size-class structures of Erythronium japonicum populations samples from sixty 1 X 1m
quadrats on the deciduous forest floor in Yatsuo, Toyama Prefecture.
All measured individuals from sixty 1X 1m quadrats were sorted into 16 different
categories previously described (Kawano et al. 1982a). The number of propagules produced
(Sd) was estimated by the number of flowering individuals present times the mean number of
seeds produced per plant. 0-14; seedling to single-leaved vegetative individuals; 7-16;
flowering individuals. Small peaks noticed at the stage of size-class 2 to 4, and size-classes 8to
11 are due to considerable overlaps of the individuals belonging to different generations.
Fig.4b. Size-class stuctures of Disporum smilaicinum samples from fifteen 1X 1m quadrats randomly
scattered on the deciduous forest floor in Yatsuo, Toyama Prefecture.
The number of seeds produced on a population (15X 1m) was estimated by the mean
number of seed produced per plant times the number of flowering individuals. Flowering
individuals were seen in size-classes larger than 5. (after Kawano et al., 1987)
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important life-history parameters-i.e., net change in plant numbers, rate of increase, rates of survival
and mortality, expected rate of complete turnover, etc. -was examined. It is worth noting that in
patch populations located in sunny sites on the deciduous woodland floor, the densities of
individuals, including all size- and stage-classes, as well as seedlings and flowering individuals, were
very high, often exceeding 200 per 1 X Im plot. On the other hand, in the plots located in the shady
sites in evergreen Cryptomeria forests, the densities were exceedingly low, at most only 10 to 30
sterile individuals per 1X1m plot. It was surprising to discover that all these sterile individuals
remained in the same sterile state for over 15 years, within the plots established on the shady forest
floor (Kawano et al., 1987; unpubl, data).

(Although we conducted extensive comparative studies on the genus Trillium, T have not included
all of the results in this paper. All the references are, however, given here: Kato et al., 19934, b;
Kawano and Kato, 1995; Kawano, 1994; Kawano, et al., 1986, 1992; Ohara. 1989; Ohara et al.,
1990; Ohara and Higashi, 1987; Ohara and Kawano, 1986a, b, 1987; Ohara and Utech, 1986. 1988).
(ii) Case studies on Disporum smilacinum, D. sessile, and Alliwm monanthum (Liliaceae)

Similar analyses were conducted on the four pseudo-annual species, Disporum smilacinum (Fig.
4b), D. sessile, Allium monanthum, and Uvularia perfoliara (Kawano, 1985; Kawano et al., 1987:
Whigham, 1974; Kawano, 1992; and unpubl. data). In these species, only size- or stage-class
analyses were conducted based upon the leaf size and leaf number categories, since programmed
ramet separation every season made it impossible to conduct census studies similar to those
conducted on Erythronium japonicum. Critical investigations of size- and/or stage-class structures of
patch populations revealed that the populations of these species are maintained exclusively by
asexual reproduction, and indeed this is clearly shown on the size-class structures of examined
populations (Figures.4a,b). Detailed examination of the sexual reproductive output of these species
demonstrated that these species populations cannot be maintained solely by sexual reproduction
(Table 2).

In Fig. 5 and Table 3, the basic life cycle processes of plants are illustrated, and include
exceedingly complex combinations of offspring recruitment modes (Kawano, 1985). Comparative
approaches to studying various life history parameters and life history processes of plants have
demonstrated the extents divergence and parallelism in the history strategies of each species or

species group (taxon), which no doubt reflect the consequences of interactions between

“phylogenetic” and “environmental” constraints.

3.Demographic-genetic analyses of perennial and pseudo-annual woodland elements
(1) Demographic-genetic structures of Erythronium japonicum (Kawano et al., 1982; Kawano and
Nagai, 1982; Kawano, 1982, 1985, 1987; Kitawano and Kawano, unpubl. data)
Here. I report the results of recent field and experimental analyses of the demographic-genetic
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TABLE 2
Reproductive characteristics in the four species studied (after Kawano et al., 1987)
No. of No. of No. of
No. of female male Male/ No. of vegetative
flowers/ gametes/ gametes/ female seeds/ propagules/
Taxon plant plant plant (P/IO) plant Fecundity plant
Erythronium 1 38.7+10.6 1.6-2.4 4,100— 25.0+12.3 66.4+£29.7 —
Jjaponicum® (18—177) x 107 6,150
Disporum 1=3 6—18 1.5-4.5 ¢.25,000 4.7£2.6 < 39.0 1.0-1.8
sessile % 10*
Disporum 1-2(-5 6—12(—30) 5.9-11. 2( —29.4) 9,300 1.5+0.7 < 250 23-28
smilacinum % 10* 9,800
Allium 1-2 612 —_ 1,091 - 2-4 < 250 1.0-4.0
monanthum 12,450
(Female)®
(Male) s - 1.3-7.5 — — — 1.0-30
x 10*
9Kawano ef al. (unpubl.).
bawano and Hiratsuka (unpubl.).
“Kawano and Nagai (1975).
l . : /
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Fig.5. Flow-diagram illustrating the basic life cycle processes in plants. Phase I: sexual or asexual

propagules borne from the paren

tal plant to establishment in the soil layer; phase II: established

propagules in the soil layer to germination or sprouting; phase ILI: seedlings or asexual juveniles

to adult individuals. Complex combinations of in the modes offspring recruitment are

recognized. For further details see the text. (after Kawano, 1985)
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Table 3. Life history characteristics of herbaceous planis (after Kawano, 1985)

Modes of the Examples Life cycle Reproductive  Reproductive Reproductlive Size-class Habitats
offspring life span output allocation siructure
recruitment (see Fig. 16)
(-A): various annual MOnocarpic sexul vArious; I, 11, Hla, 11Ib  various; closed, stable
[a—Fla-1Ha biennial propagules low Lo high to open, unmble;_no
perennial polycarpic only disturbance to various
degrees of disturbance
(i-B): . :
la-la-1lla Impatiens biftara’ annual monocarpic ch > ¢l medium 18 marginal; somewhal unstable
(chasmogamy + Impatiens pallids”
istogamy) Polyg hydropiper'
Polygonum thunbergii®
Viola mpponiw' perennial polycarpic ch < ¢l medium n marginal or closed; stable
(i) ) . )
Ta-Tla-Hla Allium victorialis perennial polycarpic sexual > asexual medium to high;  1Hlb, IV closed, marginal, intermittent;
1b-11b,b™-11b,6™  ssp. platyphylium® ofien extremely stable; no disturbance or weak
Arisaeme urashima® high disturbance only
Asarum caulescens®
Cardiacrinum cordatum' monocarpic o ‘
fa = X Lycoris rudiata axy perennial {polycarpic) asexual only high v marginal, intermitient;
fb-11b-111b,b™" Iris juponica (3)(3‘ somewhat unstable,
temporal disturbance
(ii): . .
fa-tla-1lla Adoxa moschatelling' pseudo-annual  monocarpic sexual 2 asexual low to high w closed or marginal, stable
Ib,b'-1b-{11bb"  AMium monanthum® or somewhat unstable; no

Disporum sessile® disturbance

Disporum smilacinum
Medeola virginiana'®
Uvutaria perfoliata®’
Uvadaria sessilifolia’

3

{iv): ) !
Tu-Tta-11la Heloniopsis orientalis’ perenniil polycarpic sexual > asexual  medium IHb closed, stable; no disturbance
le-[tb-1itb,b™"

‘:V}. . " " .

Ta—10a 1la Diosearea bulhifera® perennial polycarpic sexual > asexual  medium? b, 1v? various; closed, stable to
Ib*-11b-11th b Laported bulbiferd' |nlcrmm-cnt, unstable; no
Litium lancifolivm’ strong disturbunce or
Sedum butbiferum' somewhat regular disturbance

(viy: ) )
la-Ha-lla Alfium grayi® perennial polycarpic sexual < asexual  high wr closed, but intermitlent
Ib-iTb-1Ibb" Alfivn vineale" disturbance
Ib-Hb-1itb Pinellia ternata’

Vi) .
Ib'-11b-11ib Deschampyia m‘pma" perennial (polycarpic) asexual only low to medium? 1v? open but stable;
12,13 no disturbance

Festuca vivipara' ™

'Kawano et 4l. unpublished; *Kawano and Nagai 1975; ’Kawano and Masuda 1980; “Takasu unpublished; *Kawano and Hiralsuka unpublished; "Bell 1974;
7 Whigham 1974, *Hori unpublished; ®Schemske 1978; '°Hiratsuka unpublished; "'ltis 1949; 2 Hulten 1962; '*Hulten [968; '*Kawano 1966.

structures of this typical spring plant. Eight enzyme systems were evaluated. Nine loci (diaphorase
[Dia-2, three alleles]; malate dehydrogenase [Mdh, three alleles]; alcohol dehydrogenase [Adh-1,
three alleles and Adh-2, two alleles]; shikimate dehydrogenase [Shdh, two alleles]; aconitase [Aco,
two alleles]: phosphoglucomutase [Pgm, two alleles]; phosphogluconate dehyrogenase [6-Pgdh,
three alleles]; phosphogluco isomerase [Pgi, three alleles] ) proved to be polymorphic, while five
loci (diaphorase [Dia-1], glutamic acid oxalomate transaminase [Got], fumarase [Fum], glucose
dehydrogenase [Gdh], and glucose-6-phosphate dehydrogenase [G-6Pgdh] ) were monomorphic.
Two plots were established on the forest floor, one (2X2 m) in a sunny site and the other (5X 10
m) in a shady site. All individuals-seedlings, single-leaved sterile plants, and two-leaved fertile
plants-were mapped, and leaf sizes were measured. The total numbers of individuals examined
included 151 from the sunny site and 132 from the shady site. Flowering individuals, a total of 13
plants, were found only in the sunny site. Four seedlings were found, only in the sunny site.

Thirteen different size classes, including seedlings, were discriminated among the sterile plants,
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while three size classes were discriminated among the flowering individuals.

Seventy-seven multilocus genotypes were found from the sunny site; 81 from the shady site.
Fifty-two unique multilocus genotypes were found in the sunny site, while 62 were found in the
shady site.

The distributions of multilocus genotypes were almost random in both plots. I not 1 is
interesting to note that specific genotypes of particular enzymes were found in the specific size-
classes. The ratios of homozygotes and heterozygotes were differed among the size-classes.

The present results indicate that in both analyzed plots the level of genetic diversity was high.
Genetic diversity was more or less maintained at the same levels, and reflected past reproductive
events. Indeed, this species is known to be an insect-pollinated obligate outbreeder (Kawano and
Nagai 1982), and seed dispersal is typically myrmecochorous, seed with an elaiosome dispersed by
ants (Kawano et al., unpubl. obs.). Therefore, continuous genetic reshuffling is obviously taking
place within local populations, as was shown in an earlier study (Kawano et al., 1985), even if the
populations are located in somewhat unfavorable sites.

(2) Uvularia perfoliata (Kawano et al., unpubl.)

The genent structure of Uvularia perfoliata populations was studied in canopy gap and closed
canopy habitats in a temperate deciduous forest. Processes which maintain clonal diversity were
assessed by examining genet and ramet structure by evaluation of isozyme variation within and
between patch populations developed on the North American beech forest floor.

In Uvularia perfoliata, we initially tested 22 enzyme systems using 180 randomly selected leaf
samples. Consistently clear and polymorphic band patterns were detected for six enzyme systems:
phosphogluconate dehydrogenase (6Pgdh), phosphoglucomutase (Pgm), diaphorase (Dia), esteraese
(Est), asparate aminotransferase (Aat), and acid phosphatase (Acp). All samples were analyzed for
these six enzymes, and the genotypes of seven putative loci-6Pgdh-1, 6Pgh-2, Pgm, Dia, Est, Aat-3,
and Acp-were scored for all plants. In 6-Pgdh, gene duplication with interlocus heterodimer between
the two loci 6Pgdh-1 and 6Pgh-2 was detected, but the third locus, 6Pgdh-3, was monomorphic in the
analyzed populations (Nishino and Morita, 1994; Kawano et al., unpubl. observations).

A dense population in the gap habitat was composed of a small number of widely dispersed
genets with many ramets and a large number of narrowly dispersed genets with few ramets. Genets
with many ramets were patchily distributed on a square meter scale. Analysis of genet structure on
the scale of square centimeters, however, revealed that the genets were highly intermingled with one
another and that there were no boundaries between genets. The presence of many small genets with
unique multilocus genotypes at both ends of the sampling scale indicated genet recruitment within
the gap population. Ramet patches with a single multilocus genotype in closed canopy habitats
suggested that genet recruitment occurred once with subsequent asexual ramet reproduction, at a

lower rate than in gap habitats.
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Ramet size distribution among genets did not show wide variation, and there was no correlation
between ramet size and genet size, suggesting similar competitive abilities among genets. The highly
intermingled distribution of genets in the gap population also suggested weak inter-genet
competition. Ramet size was highly plastic, and the overall similarity in ramet traits among genets
may result in the coexistence of significantly diverse genets in populations. Genet recruitment in
closed canopy habitats appears to be related to long-term forest gap dynamics. Populations in closed
canopy habitats are characterized by a “waiting” strategy, in which asexual ramet production
maintains populations until genet recruitment can occur under more optimal conditions associated
with canopy gaps. The genetic diversity of U. perfoliata populations appears to be primarily a

function of the disturbance regime (e.g. the turnover rate of gaps) of the forest.

Current Status of Conservation of Rare and Endangered Biota in Japan

1. What do current statistics tell us ?
Extremely accelerated development and frequent disturbances of wilderness areas in recent years,

especially during the past three decades- e.g., in typical evergreen or summergreen deciduous
hardwood forests and/or wetlands in the lowlands of Japan- have created all sorts of problems for the
conservation of biota relics in primeval vegetation or special remnant habitats in the lowlands. A
thorough survey done in 1989 of rare (often endemic) and threatened plant species in Japan revealed
that more than 890 species fall into one of the following categories: (i) extinct, (ii) endangered, (iii)
vulnerable, (iv) unknown (Figure 6; Table 4) (Reports from Environmental Agency of Japan, 1989 ),
A more recent survey, conducted in 1996 in Japan, indicates that the situation is even worse: the
number of threatened plant species has increased to 1,399 (reported in the press on 15 August 1997).
In the new TUCN categories (Collar et al., 1994; Mace and Stuart, 1994), the following four ranks are
differentiated: (i) extinct (extinct [EX]; extinct in the wild [EW]), (ii) critically endangered (CR), (iii)
endangered (EN), and (iv) vulnerable (V). In Japan, these new categories are used to describe the
current state of conservation of threatened species.
2. Significance of life history studies for conservation of plant species
We now understand that there are several factors causing the extinction of plant species: (i)
disturbance, especially artificial destruction. of the habitats, and their subsequent rapid reduction; (ii)
excessive collecting for horticultural, medicinal, or other purposes; (iii) decreases in numbers of
individuals and decline in reproductive capacity; (iv) decreased genetic diversity; (v) decreases in
community components and destruction or loss of biotic interactions (pollinator -plant interactions,
biotic agents for propagule dispersal, and symbionts); (vi) introduction of new competitors.
What we need is specific knowledge concerning the life history characteristics of a species
(Kawano, 1987), i.e., (i) the ecological range and resource availability for the species; (ii) spatio-

temporal dynamics of population and genetic population substructuring; (iii) commmunity
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Table 4. A list showing the number of extinct, endangered, vulnerable and fate unknown plant species in the Islands of Japan,
and neighboring territories (after Environmental Agency, 1989).

Pteridophytes Gymno- Meta- Archi- Monocots Total
sperms chlamydeae chlamydeae
except Orchids
orchids
Extinct 10 0 5 10 4 6 35
Endangered 11 0 41 41 13 40 146
Vulnerable 74 4 138 190 179 g3 678
Unknown 6 0 4 3 19 4 36
Total 101 4 188 244 215 143 895
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components (pollinators, propagule dispersal agents, predators, parasites, competitors, etc.): (iv)
sexual (including breeding and pollination systems)and asexual reproductive capacities: (v) degrees
of genetic diversity within and between populstions, and effective population size. It is also highly
recommended that a complete set of life history vouchers be preserved for all plant species (Utech et
al., 1984; Kawano. 1987).

The preservation and protection of plant species habitat using buffer zones, are more essential
and urgent ever. Simultaneously, we have to establish systems for monitoring the populations of
threatened species. It is also important and urgent to establish network systems for exchanging
information concerning threatened species, not only within a single country but also on a world-wide

basis.
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Life Cycle and Diversity of Some Mistletoes in Taiwan

Shau-Ting Chiu

Division of Botany, National Museum of Natural Science, Taichung
ABSTRACT

Four genera, 17 species and 2 varieties of mistletoes have been described from Taiwan. Most of
them are dispersed by birds, e.g. flowerpeckers. Due to the close relationship between the dispersal of
mistletoes and the diet of flowerpeckers, the distribution and the phenology of the mistletoes are
mutually affected. For example, Taxillus tsaii S.-T.Chiu at low altitude flowers from March to July
and bears fruits from June to November. Its major dispersal agent is Dicaeum concolor and, in a short
season, D. ignipectus also participates in disperal. Taxillus rhododendricolus (Hayala) Danser. at
middle elevations flowers from August to October and bears fruits from October to December.
Dicaeum ignipectus is the major dispersal agent for T. rhododendricolus. When seeds of Taxillus tsaii
germinate, the early expanding cotyledons and primary leaves coincide with the invasion to and
breakage of the host bark. The penetration of the primary haustorium may occur later. In comparison,
seeds of T. rhododendicolus cause breakage of the host bark and then the seeds partially emerge into
the break. The primary leaves and the primary haustorium develop later. It is suggested that the
phenology, the dispersal and the seed germination in the life cycle of mistletoes are diverse because
they have adapted to the different ecosystems with varying temperatures and lengths of the growing
seasons,

Not only are the phenology and the distribution of the mistletoes in Taiwan highly diversified, but
the hosts species are also highly varied, ranging from gymnosperms, angiosperms, trees, shrubs and
lianas, to even other mistletoes (as examples of hyperparasitism). The species diversity is high in
Taiwan. The highest so far is 4 species per acre and 4 species per host individual. Further

investigation may reveal an even higher diversity of mistletoes in Taiwan.

Keywords: mistletoes, life cycle, diversity, coevolution, Taiwan
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Conservation and Population Genetics of
Bretschneidera sinensis Hemsl. of Taiwan

Chin-Lin Chen and Shong Huang

Department of Biology, National Taiwan Normal University, Taipei
ABSTRACT

Yangming shan National Park is a floristically diversity area in northern Taiwan. Approximately
100 families of native plants can be found within the park, including the monotypic
Bretschneideraceae, Bretschneidera sinensis, a dioecious tree, is a non-endemic, but rare, species
occupying fragmented forests. Population viability analysis was performed by means of both
estimates of subpopulation survival rates and estimates of reproduction rates. High variation in these
estimates was found among subpopulations and between the opposite slope nurseries within
populations. This result indicate that selection imposed by microhabitat variations can cause a high
degree of differentiation among sites over short distances. This study provides evidence that selection
acts via several environmental factors such as humidity and light intensity, and the vital rates and
growth rates among local populations can be acted upon by selection within populations rather than

among populations.
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Establishment of Field Gene Banks for Endangered
Plant Species in Taiwan

Fuh-Jiunn Pan

Taiwan Forestry Research Institute, Taipei, Taiwan
ABSTRACT

Considerable proportion of the native flora of Taiwan have been destroyed or degraded.
Consequently, an extremely large number of plant taxa has become unnaturally rare. In order to fulfil
the requirement of ex-situ conservation of rare and endangered plants, the Taiwan Forestry Research
Institute established aside a seed bank, six botanic gardens and arboreta and several seed production
areas. Three botanical gardens, located at three different altitudes, are responsible for conserving for
97 rare or endangered woody species endemic to Taiwan. The 44 lowland species will be collected
and planted in the experimental sites of Heng-Chun Tropical Botanic Garden. The 23 species from
medium elevations will be cultivated and managed at Fu-Shan Botanical Garden, while the rest will be
conserved in the mountainous areas of Chia - Yang Botanical Garden. Each species will be represented
by as many accessions from throughout the island to maintain genetic diversity. Pure stands of at least
1 hectare of each species will be established. So far, studies of the genetics and variation in 16 rare
species have been finished. These can serve to direct the conservation strategies and be a guide to
managing populations. It is recommended that more studies of breeding system, reproductive biology

and ecology of threatened trees should be undertaken in the near future.

Keywords: conservation, rare species, field gene bank, germplasm
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Cycas panzhihuaensis 1. Zhou et S. Y. Yémg Adenophora lobophylla Hong

Cathaya argyrophylla Chun et Kuang Ranalisma rostratum Stapf

Liriodendron chinense (Hemsl.) Sarg. Ophiopogon xylorrhizus Wang et Dai
Paeonia suffruticosa ssp. spontanea Rehd. Oryza rufipogon Griff.

Cimicifuga nanchuanensis Hsiao Oryvza officinalis Wall. ex Watt
Eleutherococcus brachypus Nakai Oryza granulata Neet et Am. ex Hook. f.

Mosla hangchouensis Maxim.
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SRAMEAL (P) + HECMEERTEH (A)  THEEESHE (Ho) « TIMBHES
B (He) BUREEFEB (F) LR SEBRALAB (GSTRHEREMLRE S BPERT &5 L)) - 71T
RAPD 747441 » IR AMOVAE(THEBE B MG 7147 -

TEHBIRPS BN | rh BBF A AR IRA A DI JE ) T o+ B 1904 45 R R ~ TG ~
iR ~ RESRCRIVT 7Y = AT A RO BLIRSEAT 7 RIBREZ 0302 - B BETRBR T 1915 % 53004 -
i RESE (population biology ) FFE (TRENIRLEE = 15U ELRE L FIFR S GIRR/AHTAIRAPD ST
% e T EMEB AR -

ERFFTHER

BERIRE (G T2+ (DS Ak B A4 1 LRSS ) EUERT LU b R o
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— -~ 842 ( Cathaya argyrophylia)
{ERREEAHESE ( Population ecology ) /71fi » ELAS/EH#4{E 7r MMl (AR ~ BESGAOPYIL ) (l&] 2-1) &
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1T TR MATRRE - g TR mE - Rl T 102 (EFETIECERT Sl - 8
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J& » BERS ST - HEEH AR » AR Z PRSI EAEEE ( Castanopsis eyrei ) »
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A BRI AT - MR BHRA D R - SR - FEERBGEHUE - FEEBENEA
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LTS R THET -
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FERD I FREEHREE3-200R 15 » ILERE97HE - H RIS EIES R SR - BIEHk
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£5 EMEEMNE TEY PR & o 7] REEZEES KT REFEY P RESESZ — o
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A DA EBE Y 2 BAIENE 5 AT EER 424 - FIFARAPD distance FIAMOVA#K 7347
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W52 - EEEMEEA IS REEY S (715 » 1996 © Wang et al., 1998 ) ¢
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TP T E [0 B » L T R P AR O 3 A A P 0 AR T g 7 0 6 S BRI R B P VR DR - T SE AT
WMT - FEE R A L TEE > BEERNERTIEE AR - LRI EERE
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2. R {E A R 20.6% 75 A TEEERE » 79.4% 9 TERERER - B @ RBIE AR - 12 RUIEEFH
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B (L L Bm 2 -
3. PHERERIE AR R 2 BRI AR A A s AR R [ - W i s Ay R R s Z L AL - EL BT o e R RETEIAY
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T REFITETHR A L00BR (77 » (UIZREEAAET AT E ] » 1 B B I EREE b B2 (W EREAIAR i
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% SR RSN S F AR EEY  HaBARED2IEEL RN AT (P=0.73,
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F o CHIGR SRR AL A E R (F80% ) FTERKREZAN (B Rt - 1998) - 7]
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IO « RiRZEE ( Ophiopogon xylorrhizus)
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BB RER T T VA B RIR B 2 AR B EIE AR B Deevey IIHY » BIHASETZS M - 1R-DHISH
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B IR AREE R B 13 FIS- L 0 R (E - fin R 52 25 T IR SR -

FHAIRZE 2 R B AR P B R 00 o if - HEE TR B8R ES LA RN 5
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RIRRER F R A PACEE RO & » EHBIRIE33% » IRSEEISIE  RMAVEN b » BIREMEA
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IF o B ERETE - NTVERE AR F AL -
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al. 1997 )  ROAMAER AV BRI ZH R M TE— B E T AR L hEESMAEnES - &
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e T i R B 22 R 0 TG B RIS BE R A IR R s R 8 R E B P4 FE » 2R
Z L@ g LA R R - R THRREE AR ) BV AR - IREFEMI R SEC - BRE
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Studies on Conservation Biology of Endangered Plant

Species in China

De-yuan Hong

Beijing Institute of Botany, Chinese Academy of Sciences, Beijing
ABSTRACT

China has an extremely rich flora, with about 30,000 species of vascular plants. Due to the rapid
growth of the population, economic development, and irrational utilization of plant resources, a large
number of species have become endangered or threatened. According to our rough estimate 3,500~
4,500 species are endangered or threatened. To conserve them we are conducting research on
conservation biology of selected endangered species. Population ecology, reproductive biology and
genetic diversity were investigated first separately and then in combination to make an integrated and
comprehensive analysis for understanding biological features and the causes leading to endangered
status. Although some research is still in progress, we have obtained some instructive results,
expecially from the studies of genetic diversity. We used allozyme profiles and RAPD for detecting
levels of genetic variability and genetic structures of populations. Preliminary results show that some
endangered species possess low levels of genetic variability and special genetic structure of
populations. For example, Cathaya argyrophylla, a famous living fossil, has almost the lowest level of
genetic diversity among gymnosperms and its genetic structure, with strong genetic differentiation not
only between populations but also between subpopulations, is very unique among conifers. However,
our results also indicate that some endangered plant species have rather high levels of genetic
variability. For instance, Adenophora lobophylla D. Y. Hong, which is confined to a few localities in a
small area in northwestern Sichuan, has a genetic diversity as high as its congener, A. potanninii
Korsh., which is widely distributed in ten provinces in northeast, northern, northwestern and
southwestern China. At present it can be said that at least some species have became endangered

because of habitat destruction rather than biological features.
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Wildlife in the Wider Caribbean Region )
1990 F A S HFF (Kingston )
0B AFPEHLER E RE TR R IRIE (38 25%Y ( Convention for the Protection of the Natural Resources
and Environment of the South Pacific Region )
1986 #E A (Noumea ) ©
[REWEBR LS » IR E S TR AR mE » Rt A58 F B E EITRE L
{F » A7 A ML AT B AR TIF - SFERES . B 5 th BB er ekl o £ 5 R 58 R i)
TRE AT S - P o AR P 2R B R T [ e LR B AR -

tRBZEHEMIREERAT

— ETHER
CHRSRAFIHES - DHEEYRE TIF - S BERmImR:
1.2 B % ( Endangered Species Act, 1973 )
2. MR R ( California Endangered Species Act, 1984 )
3.4 EEF AR E T ( The Protection of Native Flora of Florida Act, 1978 )
4. B (Wilderness Act, 1964 )
SERE AP R ( Wildlife and Countryside Act, 1981 )
6. LTI £ i ( North Ireland Wildlife Order, 1985 )
7. U AR AR ( Native Vegetation Act of South Australia, 1991)
S SIAE YRR (£ 7: ( Australia Endangered Species Protection Act, 1992 )
O e 22 B B MBI R {R 3% 7 ( Flora and Fauna Guarantee Act of Victoria State, 1988 )
10,751 5 #4537 ( Nature Protection Act, 1976 )
1LPGHEF B AR E i ( Nature Conservation Act, 1989)
13.F8 BT H 87387 ( Federal Nature Conservation Act, 1987 )
14. 78 B BT BRAE 15T (1986 )
1541 FE R R % 7% ( The Reserves Act, 1977 )
1651 PG H - E % ( Conservation Act, 1987 )
1768 PUTE & IR &% ( Resource Management Act, 1991)
184S B3 (Z3C ( Queen Elizabeth the Second National Trust Act, 1977 )
1940 U REEF|FH L (Maori Affairs Act, 1953 )
20,4 PH B ARAAZ T ( Forests Amendment Bill, 1992 )
21 PR A4l Y0 ( Native Plant Protection Act, 1934 )
22 P N EREIRERE 5% ( Trade in Endangered Species Act, 1989 )
23,0 A RALFITEE YT 4 Py IR e ff (1996 )

- RRMESZERRERE
1. E MR ( Endangered Species Act )
AFET ¢ 19735 °
BB  #ifEFE (endangered species )~ SFHEEPIHE (threatened species )~ &)



BF AR S L2 PR 305

fd ( candidate species ) T HLBHEERM ( critical habitat ) ©

C.HEHM - NEERS L » ([Hib R SRS i S IEns i SR - ¥ RIEERE 2 AR - B
EHMAEHEER - :

D.#AE F 2 5P BB E _

a. B BRI - TRBYERIGERE =R - BABETR R RE B - i
AT E e ~ FIFIIER » B - K - HithRARABRE FHRE - ROMEERZEZYE
i [ [R]FF & G RR B A -

b.— il F 7R AT BRAE TR T SR ARAEPIHE B BHER T > SRR ESIRRIGE Z00R AR TE
SEHHE - MEAEGHEABALT  WER12EHARE - FFOE RS L5
Zild > B 3t e

cHRELE LT EREN X

E8Eit#

o S5 E & Bk B e R JNBRHT - SHET S UBAE R T BB R EEETE - HRaTEZAR

FEIT A EHIE
bR RS - RERCR S SRR B IE 2 IR AR H 3 ERATIAR -
FH A #HE < BC &

BT R R BT CEAR T T EHEFE o 0B ~ &1 ~ o3 T » MREE HAZHE - REBhELE T1T
B 5 RIS RO B YRR 2 A A -
GEITE
HAGE B SRR RS (PRI - B - B RS AR - A B 120 - U - R
AT —E LU A HAREH] - fFRE50,0003 T LA T 34 -
H. {2 HE K
BZT & &R G TAC 2 88 » 1119974 PYELER 140,000,000 7T + B3 5730,000,000% 7T *
22504 000,00035 T ©
2.rfvdE A IR L BT A A ) O e 1
AFER ¢ 19965 -
BUHAEIE « BT S R SRR A K o8 4 Rl B B - BHEWISE - SULE
fHyBEfE ~ MAtEY) -
C.EE R
a PR T 4 Kl ) B bR MBS 2 B A R e B BB MR BB P £ -
b. 2 B Lt 8 A A A7 P s e R S AP L -
c i ERR ~ B B2 B B A ) PR B b A P -
A BFAE R IR R 2 R~ B R IR R RE M AR -
D.EF A5 ) 45 55 B 2 T B - 2 B A RE Y Tt 77 B B R AR BT AR
alH K A CRET LAY
L BRI — RS T At
IL B3R — R RS B 4 5
F B PR bR o RS & A B 2 AP A TR b (o R ER AT - ¥REI BBt e 2
o (R Z 28 - —EaT4E R 0 ZRAIE359E D HHRE) -
b3t BB R ST AR AET



306 2

HITHLAYL A ~ Bl ~ EEETTEE A &5 2 5 4 haly -
EBifR - Billl R i E R
BFAEREY) £ AR R~ SR IR R g e RS T LAY R AR RE
BAERE M FAE R » i R B T A AT o O S L e A T bl 7 R
{RAEIE -
Ffﬂiﬁ%@nﬂé
AR TE H AR 3 R bt 77 ERL RN A A ;@uﬁ—tﬁf_ﬁ’\ﬁ% i Bk T E
%‘jﬂtfmﬂjn$7‘$ IR PR P E s - [EBORYF S HE F B e B R -
G.Z B BT AL ) 2 R B e
U7 4 REY R ERF R A RS B & B AR ) EE B A AL AR R RS b - SR
MRS ST BRI E MY ~ FE 5 RGBS i
H.BI 5 Bl 77 S B R a2
a.@%‘?*%ﬁ%%ﬁﬁi%% :
R IRIREE ~ HHE - il o
Hﬂﬂmn ATEE ~ U ER AT RN - EIGREMSE - BRIE - B A8
e e s b R P -
b. B2 i (R B 4 hE
A~ HE - WIS ~ BIRE - EEE T RSP 2 B -
o i A 1B 2% 5 0 1 08 7 A YY) R RS B 5 e T A4 A /2 SR P
d MBI A AT A PR B I 5 S B R A AR R - T EEF LR 3R %%%’Wﬁ[l?%
bt 2 BRI -
e Jth 77 EENRRET AT 2 B ER A RS ~ EIGTE ~ ERE RO I E
1.E1HI
aBiEREE ~ HE ~ WUBBI R ERRET A » WAFTRE - S8 25 EfE kAT
19 AIHERE LA 106 LA T 5048 -
b OB A IEETREE ~ WU ~ HITH I E B R EERET A MY E BART A IEaE
¥} BTFE A EWSE T T S8E -
3AHVHTH H PR R B ( Conservation Act )
A FEAT ¢ 19874 -
BLEAHE : REFTE O AR RS B2 &R -
C.EERERR - HARELE ( Department of Conservation ) ©
DEVE =N HRE LB By B
a¥FAIR B & (specially protected areas ) * HIHEE AR (conservation park ) ~ F¥Fih
[ ( wilderness areas) ~ FREMIIE (ecological areas) -~ HIAKERER ( sanctuary
areas ) MKIBEREIE ( watercourse areas ) 5§ o
b BHRIRE R (marginal strips ) ©
chnsEtRaEH ( stewardship land ) ©
EFLE THEHIEE &R G173 ( conservation covenant ) K & {EHE# ( management agreements ) L%
HH P A Rt o
4P PR B I ( Reserves Act)



PR B T s T 307

AL 2 1977
B EA#E : MEEBEERER 2L ~ BE L2 RE RER -
CEEHEE : BEARREED -
D.AE R < fE A R PR
A FE4E ¢ 7S ( Recreation Reserve ) -~ #J8 (Historic Reserve ) -~ =il
( Scenic Reserve) ~ F#% (Nature Reserve ) ~ FFEEF92 ( Scientific Reserve )~ B A
( Government Purpose Reserve ) Ju3tl /i FHlI ( Local Purpose Reserve ) SF-LHEMRERE - H A
HEESHEEEEMEE  HEAREHNRIEELS Y BEFFEE (National
Reserve ) » FEFERIGEEri% ( The Act of Parliament ) .ZHUEBF-TEHUA -
b ~ BHEERFZE K BEUR B IS B R R E SR » THERR Y ~ FREUTHEY) bR T BUR
st ~ 377 A bt Bl B R o » 25 eI RS A 1 2 0002 B SRR G AR -
EFLE L HIE BT (R8I i (protected private land agreement )~ R E Whakt L S {F1EE
FLMRE HE B R -
SAMPEEE RS ( Resource Mangagement Act )
AT ¢ 19915 »
BLEFA4EE : HEE A RYMEE (natural and physical resources ) Z7KFEFCE o GG T ~ B
Y ~ 22~ KERE -

CAEFNETRE » THHEMENGERE » 25 b A BSSh 2 R i - S8 fEy) R S A
Rz iREIER -
a iR ~ M~ )1~ MhE RS2 B A SIS LRSS (subdivision ) ~ EATEKEE -
b BER BB R L EE S E - (£H 2B -
c BRI I A RERE o) A st B BT AR B Rt S R B PR -
DEEE LR T EMREY MR BTG X2 EE - FRFAEMEME (intrinsic values of

ecosytems ) Sz TR 14 B8 EE (i i th |5 2 R -
E5 T HHREE i - %A REHEE (Regional Council )~ HIlE IR HE ( District
and City Council ) » ifi 25 H1 & P& 8 1 Ko il A1 28 ( Regional and District Plan ) AR EEFZ
B hEY K ARk -
6.8 e % B TN B7 4 B REYI (R385 ( Flora and Fauna Guarantee Act )
AL ¢ 198BEE ©
B &0 A AR 4 B Y R ERRgR R 2 R -
C.F BRI S HAth A FEHEREI TR TE) - WRERR 19 R 2B A By ~ L RERETE sl it
> BIEEITE ARG » MG Z1SHP » BEREGHRRN I TEEN Y -
D& RMEREHZ B ( Scientific Advisory Committee )
HEMEEBFREEE S » “UHFEUZREEFR R AIEE ARHRRER - BT EEH
(Rt RIS - TR ERREBOR - Lk 2VFEAL -
EMIHE ~ EREREE RIBTERE 2 V3R
afif T IB NBEEUREY) » AL RE
b M 22255 2 U 2 B AL BhREY) R AR HEREVE (ecological community ) ©
clfF3BEBIERE -
LI FRIBPIET R 2 BT MR TFERI 2B R B & - B8 - 83T ~ Bk - fEV)5a



08 e

a# ~ RV ENE i ERE BT A BRI 2 2 RN Kot & KR .o T » Bt o2
=2
FALRE + B HRHE it < (7 & SRS
a. FERBRAME S AR B - SR &5 (RaE RIS - HORMS R s
LAMAI (RS ET 4 B e AR BRI < TP E FuE L e -
LB LI 2 G EE -
LR EH 5 -
VIR ANBZ{RE MAGERET -
b L E RS YR ZEF BB ~ RS B - 1R -
LITEEMA : SROALUER R R 5% T(F -
ILA S RREEEM « (HE G AR R8s BREE » (BN -
L) 7 88 & P T 21l oE HB AT -
c AIHE A B A TS RE A R 17755 -
G.EEHEM 2R EREH ik
BT R < BT B e AR RERE R S RS - FERRS S MR E G S o BHER R
(TR SR » (HEH BT LIE -
H. 52 (R 5 A4 )«
a EEBBISEBUT AMASETRE oMy HEE - ERHFERETSIRE -85 58 - &
g~ L ~ {BH T HIEG} -
LEFEEMNENZRE -
ILFERVE it B ERESE Rt A 2 FTIREE SR R 2 FE R E -
LA EARIF AR BT 2 R -
b ARAEET Al MG I SRR E & 2 27 - i 2 BF 41 -
c.UEB ~ 0 bt FIREETT A Y N HRE R 4 -
LEERERA B 2T
BT REVEIEY - TEREE BSREREEATA M ~ 2L 2By -~ 5 - A
ftb A\ LT L GEITRIRNTE. . F 2 EE S - (T A R A BB - I - 8
o~ HAE o~ Bl -
LER S SRR 2R
FEERRES AR BN R Y AT YR § T RRY AT ~ 8% - BRNR - 1TENEER 8
BEMHIE - R - REOS B LIEERSEHRR R -
7.1 R A RS ( Native Vegetation Act of South Australia )
AN ¢ 19914 -
BE SR AR 8 O R A Y R 2 (B B - BRIEBIY » BRI QBT 2l R A
FEAFEM - B HAEERE -
C.EEHR : [FAEMEIEEG ( The Native Vegetation Council )
HM& (Governor) i LAIZ B - BRAHES - TRERSERTIEAL - 7REHM
Feffi ¢
D.JFAEHEHF B4 ( The Native Vegetation Fund )
B SR A ik BIRE ~ Sid - HEFIESMESHE » IRIEB IR LM -



IR E Lk 2 AR 309

HRAE# (Heritage Agreements )
RN AR R L2 3T E MR - KBTI A B R AR Z R E IR » A
R EE S TLIEE - # TAE F R - & HEHEh -
FIR AR 2 6Bk ~ TRk AEAS e EE
il AR 2 B @RI FZER R ( Principles of Clearance of Native Vegetation ) FA% « AR
EAGHG R E AT A JEE ( Conciliator ) EHFEZFHE o
GBERM RS AR ISELT FIIER - fffleEr (W) LITH S -
8 BAB Y fE (#7484 ( Endangered Species Protection Act )
AL ¢ 19924 o
BUE A #EE  SHEYE - SR EM - IR R R 2 R E LR T ERBE T 2%
il ~ Ik o
C Y.z Mifa Mk
a JHfEY (endangered species ) : [RIEEEHATF Rudi{b 2K 5 1E7EH » FHINSG St 1B

ZYE - iR 1ZL -
b2 ZEE (vulnerable species ) : FRIFEEH AT R b2 K FEILER » THITE2SFE M

TS 2 YT - VIR RLZ2 -
c fERIFEHE ( presumed extinet ) ¢ LAESOTE YA /E R SRMAIT T HES8 E BAE 308 1 04 Z SEHH 825 7
REHHRE - JrFELZ3 -
D.#HEERERE ( endangered ecological communities )
PRIEFHF HATE R L Z K TR 1L - TR BN S AR 2 A RE RS - I3 -
E - E#E R T (key threatening process ) : @EIHEZFELL b2 £ 07 4 VB aN £ REFEE »
SR RSB B R R PR A R 2 BB IR T -
PAEbC.» D.» E3SFGEBRGE 235 ~ 55 - A% - ARBEZER -
ERRFSEUM L ZHTE3-SF AR A EH P 9132 2 P B A RERE VA IR A S0 T B 2138 (recovery
plan ) » Sl ¥4 - S BUR (R F-HFF200 B0 T T2 IESE 12 (threat abatement plan ) = 3122 340K
BEWMAUHRERE - iF B D ESERERIT—K -
G.HFAFE KT EYER ( Director of National Park and Wildlife Service ) 518 & Mism W FE 121 FL
AN B EEEI TR E i (conservation agreement ) * RV IEN B 2 (R E 15 -
H.AR R o] LLgE R ERIRE R & @ ( interim conservation order )~ K A{R & & ( permanent

conservation order ) K {EHEFFH R E @7 (impact assessment conservation order ) © i85 HH %

TTRR RS T Ll T EEE o
LARMEAHEEER - BE - 556 - BEITIR 2R AWM » s T LUT S8 -
JIRFRA A 2 TE) TR BT ~ L R 8 R R (R H o S e -
KAEREREE BRAZ MR LE TR « 88 -~ BufRiER e -
LERE MY HRARZ B & ( The Endangered Species Advisory Committee ) RFHEZEE @ (The
Endangered Species Scientific Subcommittee ) » 77 BIE AR UL FL R B Ak 2 5= H -

REABFE S FROR1T6MR » B IEAE IE R SEH A -



110 R
B EREEEELBUTER

—~ {381
LITEEN : BUEEE Y T A R RSN - RERYIEIRE R ETE - LLEK
S R B o BT AR 2 B A A RE B~ BOE -~ B~ Uk - KRS 3R
BRI EEE
2. A HERA

il - (THIRBRERES

% (i) & (M) B

B (i) 8% () BUR
EAHES

P AR E BRI RE R 2 RE BT HEEEHERS
AMEEE R RERER -
B.AR{EE Kl A 7 2 % 1Rk -
C IREEFYE IR 2 AABFIH

KBRS RARTEEEAE BN A EDRE - AR FHEEYYINE S F Ry E

PR T o M

4 ZEARF 8t
A TEIEFAERE Y B SRS - (R REFAEHEE (F B RiE g -
B KR A REAIEBEIEE -
CHLEAGETIA -
D HERFEF R B AR AL -
EfsRE 8 i < 8 S R gese )
SEPAEREY ¢+ ATEATHSER AL RE YRR FERS A TS o < A R AT ~ R~ M DUREA T
A HE T HALET Y BATAEY) - BIEEEAE ~ B - T Rk hEY -
6. EARERMREITEEAE

ik SHREGRA (f) 8% (f) TERAERT o Emy kRS o &
BA% - B SR IMYEEERE G LRSS ESEEYREITEE E - 2RIERE
TEEEERAEERE -ENLTE & (M)~ 8 () RETHIEERZBRERETH
HEAAE ENLA - WETEE PEYGE -
TIRER B

S FERA TR I T R o FEIE RS A R R BB o AHERR AT
RIS NG o FE RIS T EIMER N - ERAFREYRE LERBMRE A LREE -
8. ALNRL M

18 &R BRI 2 B A S T B A T RE T HAHRR BT ABSEAMA L
HhEAT IS ~ IR ~ RS RO T E M B HE T - MM B EEE R 2 1B T LU
9.5 2R

i E S E R R A R B R EE - BRI E LR
SISLEITS » 2T FEE R YA e S 2T - HHAELUSE A BR - HEEL
SR BT LIKEE -

H
%

=
H



HAEEYRE LR 31l

0. EHEE
SR E AR Y E I YR E RS » WIS HETATLEE R EERIRT AR 2 - i
Pt DIEET AR E 2 -
1ILAAE AT
FERBEREFEEMREEST AR - EHEREY PR FEHBE R 2 AL -
AETEMEDREREZBIT -
12 MR ERE
FEEWELTHEY R ERE S - SR RBTHERE -~ B - ESREA - RE6EY - &
MEARRREMER - (REREE cAFHTEEHIET) -
13.E K B RS B2 AR
FERMER R AR ARENERT EHEYEFT MR TSR HIZE - £
Bk~ (RE WIS - 1TEIETE - FEREEHES  HRRAEEE -
14BITHE
R EERRRRERR P A YRR RS - HEBBERE - B ExEE - RERFHEE
RAHGEFREEAGHZRE NI IREERAB=r2" -

T BB RE
LEF A D R S S R PR TR+ ISP T 9
AR + HEHENE TR 2 BF A - LT VERGO A - B R R TR A B A
7 -
B.— A ¢+ $HIRE ML Z IR -
R AR 408 » EE PR A A A B 9 2
RN o I i 6 AT — S AR AT » SLAT A B e L
2B S5
rh ok AR £ ) 2 ARG R 2 B BT A R R AR 25 o5 SURRERASS - (32
B R R R B BT B B PG =
357 BB
e s 1] 40 A T S SR A . 2 U 57 2 R SRR 2 5 B
NEZSEPITEME RS (GHENERIETRREE) - WEREI I R R
S R -
4 SN (15
R S T ) 2 A 8 I (7 3% ~ M I SRBA BT 75 - B 222
2~ T HORIF S BAEE (T B ATS B 2k AL AR o R L ER S AR AR
EE MBI IO - IS Z AT ISR » B RN G BER
Il -
SN T 56 2
B BRRR WIBD S (T 2 B RE A3 » 6 fe 8 (. AR A ML 2 1 A L B
AT o HIMTT B TTAE o 5 A A R 2 A U 2 P ET IR T bRt 1
Wit » —{EFIVE e » MEEN R AT 2 BT RN -
6. MR I R A ) 2
BB R R L B A D S S SRS ~ S0 RO BT 2 5 0 A o 9 A

EZ o R
L -

i



312 H R

fE » TRAESERE ~ A0 ~ R0 ~ BOHC - @ ~ #7788 - IR - 0~ HOuEERE
MATES ©
7. Al O R A Rl A
BAH T EAL R E S Y < R R RCR - B0~ B R RIR T3 - ER e LA
FRRA R R e R () SRR o B (1) 228 PRRRAME (AR R IR R SRR
FF A SR R ARG Al S I R & - R Mt b2 FRBE ~ BB SE AR BRI e
i LU B AR B R EEL 3 TE200R LI Z H HER B ATERERR -
8.IME A B R
SHELA IR R 58 LB T 2 B BUR H VBT R 2R A GIR - HERBELHH FE 2R
EHABRE - #iKe. ~ 7 2R RIS EERERGEL R EM BRIGERE - RERIES
fE—BIEA - R EE R Z T T RBHTERL -
9. EH DIREEZEH
(RE AT LY R AR 2 O RS Rk R < LS - KRS DI 72 ~ SUk3g
it~ BERIREEHIBR -
1048 5 HIERAETE K52 W W AR Py B i
PRESAE M R R BB T A 2 A TR RAMEE R () EERME - BEEE
FE WA ) 1t o PR R L AR R AR BUE - EEBBRISRRR ES Bk sn S T AR o AT
IE MR A BT RS H R - BRI E RoRe A K 50 8 2 FS BOoRHFCER - I
A9 A REPIRSAIRR B R 3 HAET -
11 PEGHETE B 52 2 B9 A AR S A T R T » ey o SR R R T R LB I T e e
# ~ R ZHFIEHEATRIERE M - HARERFUIREAS -
12. B B PERB T 21 il 1) o2

BERRMEREET A AEY) < S B 0 SE SR RERRIE N < e AR -
13.2 B EHHRE

#ihEZEMEBE T (1) L& PR DN 5s R - e e e SRR R (R
FRAE A SRS T YY) e N RRE - B ~ AFE R G g B e B R
RRAEZ °

= BEEYRER
LR A [

BhpatrE T 7 - B () EEERRGEE A5 B AT RER -

A BF R R A5y s -

B #ARGHERE b B B A Y < R gL -

CHRBENFAEY cAEFEEECE 2 -

D EFFRRIEATE ~ th75 R0 sSUEHRE S R B IR B R AR 2 B -
2.8 B

Ay RER AT - BE BB ILE - FEC E BB ANEE - MR R EEERR - 58
HAEEYGRERARE gIEEAEL - AEE -

PREERAARRSHLER - BRELEYRERIEREG ZEER - EiTEE
EE L APIRER -

3.8

T

r



B AR T PR 313

EFA AR R AR S AR - B R EE AR - B AR -
S CR R R T A A Rk T PRI T LLAS B -

BB BRI 2155,  BEIRIRITR -
C H A (BT A 1755 -
4R 2 kAR
R SY AT REIE L i SRS - A EE R -
FERBIZE LA RS « B R E & o TR AT SR AR i R
3% -

M SR IEERIRE
1.7 A
s 1 IE A L [ A 2 B A R - IERR TR R R » b R R R A ] o H
B i S 1 2 Kl B S R P A R R L L
st 2 DR AR R ME R () R RERE T LS TS A B - R AR A
N o ERA vt A R R R o PR A AR P A AR AR -
o F R RRIE R T dn T o BRI PR R e B 0 B SRR -
2B R B R AR E
BN g 2 KSR ~ R~ R ~ AR BB R H2S00A R B2 & EIE -
FEERATE TR 2 KA 1 1 T (T v s it 2 FRSE R AT RS -
RACESE Sk sgiil S A s
B R (1 B S T e S K T Sk R A > (R0 B0 20% PR A A R PESE ~ BRI A28 1 v
i A2 BRI -
4.BEN IS B 1| A 2 IR E
PR~ N BE R 1|2 I~ M TR TRE R R R 2 AR R R T R
70% e
5. {0 1 th 2 A R
v ofe o T o H R 3T SR R A S A IR T ~ A S R H At T o i P 2 B A A AR
(R HIF LAY AR 2 RO ST - KR R R - AIEET RSB
6. 501 HE FHNERE » % (i) FEHRIE T LIRS B - = EEikE T -
A B RIEH S BRI - HERRE SRR LA AL i B A o
B. R LA R - B RN R T IR T Ik ~ ASE RS -
C.7REA1F H F By B Ho Y R A (i AR -
7 AERE R P 3th Bz i e 35 0 P o A8 1R BEL A
ST 2 BB T (S SA TEERRR A A A ~ B S Al B N R PR RS Y & -
8. KGRk R o TR S 2 ALY o R M B o B RH R RS S A (TR
BRI R - DRI S AR
o.hid 45 () ~WE (i) ARANIEHN YR RIEYEE o MR R B R E IR
FAE B ~ AERE - BE - RMERIR - (BE REE 25 -

A - BB
L& BB R A TE )\ BT AL ERIRE - A% - IR RIEREE A RGN - HREMENEE 1



314 R

EWTTNE » BETRE » S itch e L RIE 2 -
23R A2 B

R S ~ 1440 ) o A 52 65 4 P 1 5 4 R P S ~ B
%~ EH -~ RERRBAGE -
3K R I AR 2

SR AL B TR AT 1 BRI R S AT A M B TE L L2500 7T
TEE R EE - -
4. TR =4 L TR RIGHR 7 5 0308 Z L T 4 LR « (TR &1 8 e L 1308 7
LI -
7% Bl

IO 2 IS 2R 2 2 BB AR I B i R R R S A He A
bABERT AR 2 (BB » S IR A R R 2 BT o ot BRI B 15—
PR LA 9 B 2

fo &8

| AER B LEE A BT R AR » TES BT - TER% L ERI R 85 - £ % s
MEAARE R IR © MHBARGB IR T RAEYIR & HE WA 2 SR EE B 5E L
HEESTHEY)R A A R ARG -

QAR R 2 B AR R A0 A - (RS 2 ARSI - 7o A E B S s
SREF - BE - ARERELR  UMEBNREAE L2458 EREZEE - RIS
TR ST R AT TR ARRRE 4 ~ BTHIEN ~ BITIE R B R B E M — 34 2 A
oA - ARSEREREL 2 FRL - RS ERBTF R B i 2 504 -

SE R

rhE A FALFIR RS A RV R 1M5 © (1996 )

FIBGE © 1995 © 2HEM LR ARIE — REGHIB @RS - 69pp.  ITHIRREERE g -

JEE © 1997 - BEERFETRYT EWEDIBRBREE 2 000 ~ EME LR » 37pp.  THR B 2SS
& o

PREERLGE) 1997 - EBIMHEYIRELL - 52pp. o HMERH LIRS LLENTT -

PRI - 1996 - FFAEMAMMRBLEES - (£#HR)

PREHHER) © 1997 o JHIMHES FIliE LY L BINEY)IREE: - (RBFR)

EBIMHE - 1994 - HARRHIEFE - (R#HE)

1984.California Endangered Species Act , Amended September

Christopher D. A. Milne. 1992. Handbook of Environmental Law. Royal Forest and Bird Protection
Society Inc. Wellington, New Zealand.

1992. Convention for the Protection of the World Cultural and Natural Heritage

1971. Convention on Wetlands of International Importance Especially as Waterfow] Habitat



B A RS iR B 315

Cyrille de Klemm. 1994 Conservation Legislation. In David R. Given,.Principles and Practice of Plant
Conservation. Timber Press, Portland , Oregon, U.S. pp.189-204.

Directive on the Conservation of Natural Habitats and of the Wild Fauna and Flora (1992 ) .

Endangered Species Act of US.A. (1993 ) .

Endangered Species Protection Act of Australia (1992) .

Native Vegetation Act of Australia (1991 ) .






319

R RN SRR T 2

Cross-Strait Symposium on Floristic
Diversity and Conservation
November 12-13, 1997

Program

ik B S BRI

Edited by Ching-I Peng and Shau-ting Chiu

EHREAL ¢ BN H AR YR
AL « LA e IR SC TR A B
BOhELL - 2~ TBIRBFEZZE S - THRRXZER Y
Sponsors « National Museum of Natural Science, Taichung
« Herbarium, Institute of Botany, Academia Sinica, Taipei
« Ministry of Education, Taipei
« National Science Council, Taipei

» Council of Agriculture, Taipei

B3 B AR R Y i PR iR e

International Conference Hall, National Museum of Natural Science, Taichung



320

1A (BHI=) 1R R % B ELOR T  lab a T &
B B AR EYIEE (2P 40488 ATEE —5E ) BFS Eia
M | #®E A £ &

8:50- 9:10 | NG

9:10-9:30 | BAEEGH

9:30-10:00 | EEESRERN

FEER A MEEIR - REER

10:00-10:30 | RfEsE | TEHEZBNVHEEAEVRNE R T aBEY &R A
—FEm E BRI 2 IR R RIACIR

10:30-11:00 | FE | BERIEEYR R 25T

11:00-11:30 | 28530 | HP—REAER - HERfAY e A e ) — R 2R A
i

11:30-12:00 | BB | HEEE LHOREEYWEE TR YRR

12:00-13:00 | ¢ #

H_EERA  BRDHER

13:00-13:30 | B | ARUNAOEREREY) - FRaw B aRsin g

13:30-14:00 | EIRLY | PROGRET B TS ( Vicia ) Y70 EE0E

14:00-14:30 | BARKAR | PBIERE (LG LB ( Primula WEVI 2 BRIEBL A0
14:30-15:00 | # #

FEERA : BINZEAR

15:00-15:30 | BERLHE | HERHEER ( Trichosanthes YWEYIRIFEE LI
15:30-16:00 | 15730 EERIEEEIE ( Clematis Section Viorna

sensu Prantl ) FERE 2 WY 52
16:00-16:30 | FFEMR | REEBRLENE S8 (Scurellaria YFEY)HEREE 73 47
FUUET A - R ERENRIERE
16:30-17:00 | #F &1




1L A13H CREAMY ) SRR P % E v B R i Rt &
57 AR EEE (Z R TA04BERTEE 5% ) BB EiRmE

fil

I

oA A

=

i

FREiERA : ki

F BRI e 5

9:00- 9:30 | BOE | HEFIENAPEEEHEYE S 2 ERTE
0:30- 10:00 | #AFE | FHEMEFIEEHEY) 2 LR IEERE
10:00-10:30 | BiEhg | HUEEYLRIEERRS

10:30-10:50 | % #X

FAHEEA  BRESRR

10:50-11:20 | Eifmsl | HARHAME SRR ER R
11:20-11:50 | FEE | SEEERAREAlpinia )20}
11:30-12:20 | BHSFR | RARFLB( Zizania L VIR A0 BT
12:20-13:10 | F &

FLEERA  HEREE

13:10-13:40 | MR — | AEEEEREAEYE FHEE
13:40-14:10 | B/t | SR REY) A0S s B A R A A P 2 ik
14:10-14:40 | PR | SEOESAZEREERE

14:40-15:00 | &

BAEFEEA  ZREER

15:00-15:30 | EEE | AEHEEYORE

16:00-16:30 | HEEE T | R E BB bRE LY 2T
16:30-17:00 | EEM | BB EHEDRE 5T

BT - EBERMEE RN

17:00-17:30 | #F& i




November 12 (Wednesday), 1997

Cross-Strait Symposium on Floristic Diversity and Conservation

International Conference Hall, National Museum of Natural Science, Taichung

Time Speaker Topic

8:50- 9:10 Registration

9:10- 9:30 Opening Ceremony

9:30-10:00 Group Photo; Tea /Coffee Break

Moderator : Professors Shan-Hsiung Lin and Shong Huang

10:00-10:30 | Zheng-yi Wu On the status of Taiwan flora inreference of a newly
proposedeastern Asiastic Kingdom, with special
reference to the unique characteristics and origin of
forest ecosystem zonations

10:30-11:00 | Chen-Meng Kuo | Floristics of the ferns in Taiwan

11:00-11:30 | Xi-wen Li Tanaka-Kaiyong Line — An important floristic line
for the study of flora of east Asia

11:30-12:00 Kuoh-Cheng Yang| Discussion on the Hengchun peninsula floristic

region based on observations of the rare plants in
Koshifo, Taiwan

12:00-13:00 | Lunch

Moderator : Professor Shu-Miaw Chaw

13:00-13:30 | Chia-jui Chen Cycads in Asia, with notes on the conservation of
cycads in China

13:30-14:00 | Zhen-dai Xia Notes on the compilation of Flora Republicae
Popularis Sinicae

14:00-14:30 | Chi Ming Hu Diversity and distribution of Primulas in China

14:30-15:00 | Tea / Coffee Break

Moderator : Professor Ho-Yih Liu

15:00-15:30 | Hongya Gu Systematic and evolutionary studies on
Trichosanthes L. (Cucurbitaceae)

15:30-16:00 | T.Y.Aleck Yang The Phytogeographic Study on the Viorna Group
of Species in the Genus Clematis L.
(Ranunculaceae)

16:00-16:30 | Tsung-Hsin Hsieh | The taxonomy and distribution of
Scutellaria (Lamiaceae) in Taiwan

Moderator : Academic Deputy Director Ching-I Peng

16:30-17:00

Discussion




November 13 (Thursday), 1997

Cross-Strait Symposium on Floristic Diversity and Conservation

International Conference Hall, National Museum of Natural Science, Taichung
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Time Speaker Topic

Moderator : Academic Deputy Director Ching-I Peng

9:00- 9:30 Sing-chi Chen A comparison of orchid floras of Taiwan and the
mainland of Asia

9:30-10:00 Shiu Ying Hu Compositae and Orchidaceae: biodiversity and
conservation in Hong Kong

10:00-10:30 | Paul Pui-Hay But | Floristic biodiversity and conservation in Hong
Kong

10:30-10:50 | Tea/ Coffee Break

Moderator : Professor Chang-Sheng Kuo

10:50-11:20 | Lun-kai Dai Discussion on the systematic position of
Ophiopogonoideae

11:20-11:50 | Jenn-Che Wang The systematic study of Taiwanese Alpinia
(Zingiberaceae)

11:50-12:20 | Shou-liang Chen Systematic studies on Zizania L. (Poaceae)

12:20-13:10 | Lunch

Moderator : Professor Yuen-Po Yang

13:10-13:40 | Shoichi Kawano Significance of life history studies in
conservation biology

13:40-14:10 | Shau-Ting Chiu Life cycle and diversity of some mistletoes in
Taiwan

14:10-14:40 | Chin-Lin Chen Conservation of Bretschneidera sinensis Hemsl.
of Taiwan

14:40-15:00 | Tea/ Coffee Break

Moderator : Deputy Director San Wei Lee

15:00-15:30 | Fuh-Jiunn Pan Establishment of field gene banks for
endangered plant species in Taiwan

16:00-16:30 | De-yuan Hong Studies on conservation biology of
endangered plant species in China

16:30-17:00 | Kuo-Dong Peng A Study of the proposed native plant conservation
law for Taiwan

Moderator : Academic Deputy Director Ching-1 Peng

17:00-17:30

Discussion
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