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Abstract The genus Swertia is one of the large genera in Gentianaceae. including 154
species, 16 series and 11 sections. It is disjunctly distributed in Europe, Asia, Africa and N.
America, but entirely absent from Oceania and S. America.

According to Takhtajan’s (1978) regionalization of the world flora., Swertia is found in
14 regions. Eastern Asiatic region with 86 species, of which 58 are local endemics, 13 series
and 9 sections, ranks the first among all the regions. The highest concentration of the taxa
and endemics in Eastern Asiatic region occurs in SW China-Himalayan area (Sikang-Yunnan
P. ., W. Sichuan, W. Yunnan-Guichou Plateau of China and NE. Burma, N. Burmense P. ,
E. Himalayan P. and Khasi-Manipur P. ). In this area there are 74 species (48 endemics),
12 series, and 9 sections; thus about half species of the world total, three quarters of series
and 82% of sections occur in this small area. Besides, the taxa at different evolutionary
stages in Swertia also survive here. It is an indication that SW. China-Himalayan area is a
major distribution centre of the genus Swertia. In addition, Sudan-Zambezian Region in
Africa, with 22 species, 4 series and 2 sections, is a second distribution centre.

The primitive type of the genus Swertia is Sect. Rugosa which consists of 2 series and
23 species. It is highly centred in the mountains of SW. China (Yunnan, Sichuan, Guizhou
and SE. Xizang) where 2 series and 16 species occur. Among them 15 species of Ser. Ru-
gosae were considered as the most primitive groups in this genus. From our study, the out-
group of Swertia is the genus Latouchea Frahch. , which is distributed in Yunnan, Sichuan.

Guizhou, Hunan, Guangdong, Guangxi and Fujian. The two groups overlap in distribution
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in SW. China. According to the principle of common origin, the ancestor of two genera ap-
peared most probably in this overlapping area. It was inferred that SW. China was the birth-
place of the genus Swertia.

Four sections of Swertia have different disjunct distribution patterns: Sect. Ophelia is of
Tropic Asia, Africa and Madagascar disjunct distribution; sect. Swertia is of north temper-
ate distribution; sect. Spinosisemina is in Tropical Asia (Trop. India to S. China and Philip-
ines); sect. Platynema also is in Tropical Asia (Java, Sumatra, Himalayas to SW. China).
These disjunct patterns indicate that the Swertia floras between the continents or between
continent and islands have a connection with each other. From paleogeographical analysis,
Swertia plants dispersed to Madagascar before the Late Cretaceous, to SE. Asian Islands in
the Pleistocene, to North America in the Miocene. The distribution of Swertia in Madagas-
car might be later than that in Asia. Therefore the origin time of the genus Swertia was at
least not later than the Late Cretaceous, and might be back to the Mid-Cretaceous.

The genus Swertia first fully devéloped and differentiated, forming some taxa at differ-
ent evolutionary stages (Rugosa, Swertia, Poephila, Ophelia and Platynema etc. ) in the o-
riginal area, and these taxa quickly dispersed in certain directions during the Late Creta-
ceous-Middle Tertiary when the global climate was warm and no much change. There seem
to be three main dispersal routes from the origin area to different continents: (1) The west-
ward route i. e. from SW. China, along the Himalayas area to Kashmir, Pakistan,
Afghanistan and Iran, and then southwestwards into Africa throuth Arabia.- Four sections
(Poephila, Macranthos, Kingdon-Wardia and Ophelia) took this dispersal route. Most
species of sect. Ophelia dispersed along this route, but a few along southern route and north-
ern route. Sect. Ophelia greatly differentiated in Africa and the African endemic section—
Sect. Montana was derived from it. The two sections form there a second distribution center
of Swertia. (2) The southward route, i. e. towards S. India through the Himalayas, and
towards SE. Asian islands through C. and S. China, Indo-China. Along this dispersal route
sect. Platynema, Sect. Spinosisemina and a few species of Sect. Ophelia diSpe‘rsed.‘ (3) The
northward rout, i. e. northwards across N. China, C. Asia to a high latitude of Euasia,
and also through E. Asia into N. America. The following groups took this route: sect. Ru-
gosa, sect. Swertia, sect. Frasera, sect. Heteranthos and sect. Ophelia ser. Dichotomae.

Therefore, it seems that the genus Swertia originated in SW. China and then dispersed
from there to N. and S. Asia, Africa, Europe and North America and formed the modern
distribution pattern of this genus.

Key words Swertia; Endemic plants; Distribution pattern; Origin area; Dispersal route
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EHAT B EDA G BREREAMB L, BRI,
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B IR Swertia L. RRIAEH—ANKE. BIRE 1753 FELLIK, ROEEHLT
ﬁﬁ%, AR AW S b3, 0 p—2/NE » 0 Ophelia Griseb. , Frasera Walt. , Ana-
gallidium Griseb. , Kingdon-Wardia Mazq. , Swertiopsis Makino %, {88 T EAR[E 432
(Clarke, 1883; Fries, 1923; Hedberg, 1957; Smith, 1970; {FEE4k, 1980, 1988). i
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Fig. 1 The distribution of Swertia L.
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Sect. Rugosa, EF A Sect. Swertia, I Sect. Poephila, KIELH Sect. Macranthos,
L+ 20 Sect. Ophelia, SFIEA Sect. Hetranthos, & Z£ZH Sect. Platynema, BEF KA
Sect. Kingdon-Wardia, % fE4H Sect. Frasera, i L#iZH Sect. Montana Flfij##2H Sect.
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Spinosisemina % 11 4,

1. 3744H Sect. Rugosa T. N. Ho&.S. W. Liu BRFEBMLEE. RIEGHA,
RA—RF(EEER, WEFEEREE, 28—, Ao, BEEFEHE, ERm
oo BT REIR . FAED B LM, 40 B HR 1Ly 7 AL A K
SR (I, A9 88, BIRRD) ., A R/RIX, WR/RSIR . 87 R 8Ky o
WK P L EHARE . BB RARAA 25°—50°, K2 40°—114° (Fig. 2), %
78 TR W oy A S, K H 2 &, 23 Fh, HPIFS R Ser. Rugosae R #AR, B
KU, & 22 F REZFEILI, 19 EBAERAERE 15 # A NEER R R
MR AEEE, D S. tibetica Batal. . S. souliaei Burk. , S. elata H. Smith fl S. asarifolia
Franch. %, ®EEIL, W EPIE, AKX RMX, HEF 10 Ff. 350, =
AT E . H 7 N R, SR AMBEEF, 1S, Sfedtschenkoana Piss-
jaul;. s S. gonczaroviana Pissjauk. fI1 S. longifolia Boiss. —H X% X £1Rir, B— 1B
#H, TN a AR TEKRER ONERILGE S iliE, BELE, MErie, ¢
BA P AL BN GH SE AL R R AT s S petiolata D. Don 4377 75 P8 & DA HE I 5e 41K
INHLIXK, R A EDD NIVE R S, souliaei Burk, %, RIEFH M TEIHHHLF, BRA
Ser. Divaricatae 2 MREHREE . B I, BB REL, L1, PAEZEAHILT.
fLLA . RIEH R ID R ZA R ZHIX (2 £ 16 B, XEZRIFHLEHN
B BRI, TR RA N XL,

2. WIFHLB Sect. Swertia BB EREHLRFEGHA, HEY I, Z08. EF
FIRR O S ST A OL, EEBERS . RNAF TRT. RAMIRFRTER, 2
A RESAREITHARILT 2, BTAORE S AAR, &4 1 #, 2
M RERA . B K LR, RS SRR X BB i KA S8y Hop
1 F, BZRB BB S, perennis L., (W40 A0 BRI . WoH AL 0, BUA B ey
RALA (Fig. 2 XPEHFHHEERRE TREAR S E2MEH R RZNEER,

3. %R Sect. Poephila (C. B. Clarke) Gilg MK {E£H Sect. Macranthos T. N. Ho
& W. W. Lin &2 REXRBIEMLRE, LRIMITERE 4 3 Rk 14, fi &Y
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Fig. 2 The distribution of 1. Sect. Swertia, 2. Sect. Rugosa
T. N. Ho & S W Liuand 3. Sect. Frasera Knobl.
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Fig. 3 The distribution of 1. Sect. Kingdon-Wardia {Marq.) T. N. Ho & S. W. Liu,
2. Sect. Poephila (C. B. Clarke) Gilg and 3. Sect. Macranthos T. N. Ho & S. W. Liu

4. %3%4H Sect. Ophelia (D. Don ex G. Don) Benth. & Hook. f. ex Gilg &4
RECBRENE, EETEBINEER, & 62 7. HZRELFHW 0%, 2/ EBHEK
I, SAET REER) M3EM (Fig. 4, JE T IEM . JE W b A1 S5k I im el i 2
R, AHG 4 MR BEEZR Ser. Perennes HEFERA, BEWLFEIE. T/, £
FEAMFEEREE, N TIEANSRAZE, i+ 14 8, SaAREHE., #LEHE, W
. =R, #N, S ESHRER, FHATEER. WIEANREMRE RN RER
WL ERE HERT. HHUTE+ZAEEK ) BHE 1 Al m7e 5 TE R &I,
FRBE A Ser. Maculatae B —4FEEBA, RSN E 2 MRIE, 6 Ff. S ERERZHSE
X (HE., §%. TE. WEE. WRERRRILRERID . FITERE. Znd. 4.
H O K S O EGEAEE T . B8 K Ser. Ramosae H—FHEA, HERFR 2
P RERBVDRAR S, BB AR, 40 F . SHEKE, SWAEH XK., FHEE FILAL.
hMEAEEK., RE. ffE. S, FENRmX, EAKRMK, BEME. MET.
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Fig. 4. The distribution of 1. Sect. Ophelia (ID. Don ex G. Don) Benth. &. Hook. f. ex
Gilg and 2. Sect. Montana T. N. Ho & S. W. Liu

5. RYFhLH Sect. Spinosisemina T. N. Ho & S. W. Liu B ZHANKEEA, L2 —
NP REAK A, KRG ERZES SR, LM/, ZHMHEREERA L, A4
MFRBURZER, HEGHER; B 4 3 RS HER 1 MHRIRRE, Xy
W MBI 5 B, HRERAPIHE 2 MRS, VREHR; BFFREZTE N
R, RAS 1M, 2AXANEREAREGEELES. . ALREFHX. §
SH M X AR R X B R AT 2 e, HAb R K A7 B BT E AL AR & 38°
(Fig. 5), RTRFLEMFHAE, PEEFDIMMXE 3 RSN ERFRILH).
EREMME S . WEZF, REGELAHERES 1 M.

6. FAHTLLMLE Sect. Montana T. N. Ho & S. W. Liu BRIEFMMHFIEMWFFE
H, SERARGRETRY]. AZEEELX, BHEHEE, Z208, /D, 485 5,
&, ARREEIRR, FPAYRE, FLAEER, RUEHEERERS, RE&E4A
FEMTBIRPEROFFEL. 245 2105, SHYSAERERLTE. §EL.
HERT., LT ETILAENERMILH, ZREFAERLTFES 15°, LRERFLS
22° (Fig. 4),

7. FBIE4H Sect. Frasera Knobl. RILEMMBHEA. BIMTHFLE (RFE. FF
R =R, T, MMFEHURE. FLEEDN) BHSRFRAFTRIENFEL X
#, HENER R, AREL, R4 RE, BAETERRE, BEEFEES
HEBRNERE. 2 & 14 F, HAEMERYLZREMNMEEFGREHMN AFERZ
B EAR A A AR R LM 2 AR R AR RN, HEAANERERMD (Fig. 2),

8. BE#&4H Sect. Platynema T. N. Ho & S. W. Liu Ml 5%& F 3 4 Sect. Kingdon-
Wardia (Marq. ) T. N. Ho & S. W. Liu EFRMNEAEEESHNA. —EWHL THY
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Fig. 5 The distribution of 1. Sect. Platynema T. N. Ho & S. W. Liu, 2. Sect. Spinosisemina
T. N. Ho& S. W. Liuand 3. Sect. Heteranthos T. N. Ho & S. W. Liu

mERA, EEESREMR, BE—1, WAFARBRSELFMNAEREERINREZRLR,
ARERE T 2 RAHHEE . ZFEWHERRIA VER L. RLATENK, B4R, B
BRE, oM, BTRFLMSMAEE ONE, HIIERS. SSNRMXEFETEHE
EEW A, AR ME, B—BRAPTEEHERLE MK E w4k RHX, &
5% KRB, NI TERSICH, F 4 (Fig. 5. BT AL,
2R, EEMEEHEESRERE, 1 7, 2 RKRBELARE, (VR TE DI
X, RESERFRA (Fig. 3), HixMME LHEY.

9. BRIE4H Sect. Heteranthos T. N. Ho & S. W. Liu E— 1 EEH Ly, HERE
A ZHA M/, EZXE LML/ EWER 2—3 %, ZHBERA, RN ER
RINMEERRE, RBEET4REEB. 28, ZHEMBEBRRGTX0M. S. reraprera
SHETH. FIE. W KEEH. S. tetrapetala 5y HEREEH K, HEE. HAMEZ Hm
LHEMX (Fig. 5),

—.. FhegsrAE

S FBEFEBEEY ST 11 4 16 & 154 Fh, ?tﬂmzéﬁﬁﬁﬂ%}tﬁﬁﬁﬁﬁé%ﬁﬁ
IZW SHEEWT

1 RS AR LR (ED &Hé Takhtajan (1988) M4 X &4, Zﬁ?f%fﬁ
MYESNTARHELZOHHFIIITFERE: RER., FR- 2K, M- BHEHX, &
EX., GEEFX. SRALX. JLHIE- FJJ%I: HFEINX., KAE-JEX. FILFTX,
DmgrnX., PR, HEg, £, ARNLEL T, KERMA. RHHEE
EE— u,maL@@%Jﬁwié:@%_,wﬁ,gﬁm%mcffuﬁ@m%%ﬁ'
BT, WHAAEMB BT o/ X3 H BRA, T 4L 3 91 i 40 5 X 21304 4
FRA, BRATXZAWHY K RHOEER.

2. HAESHFREAMBEHHLE (FD EERTFEBHBRBEMNSIANEEAE
24, HEFMI 1A, EREHUMFHUKFFEFHE., A ST HXAFEH R
1144, S 2B AR 74. 5%, BF 10 MRS, & 8 25 9% . RBEE
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Table 1 The distribution of the genus Swertia L. in different regions

Series numbers of numbers of species
= total | total
s —?“, num- | num- ende-
Kingdon Region (R) é g o 3| é bers | bers com-end-| to- | mie/
s = = E & F o2 4 E § & Of_ O.f monfemie| tal | total
w £ £ & F 2 8 § E 9 I lsection|series Y
5 5 ¢ 8§ £ E £ &8 7 ¥ o3 4
g & & 58535 & & m K F
. SR I 4] 1 0 0 0 0 0 1 0 0 4] 2 2 2 0 2 0
Circumboreal R.
FiDIX
Eastern Asiatic R. 2 1 1 1 4 0 1 0 1 1 1 9 13 28 | 58 { 86 68
KEga-JLEK .
North American o|l1l0|0|O0O|0O]O|2]|]0|O0O]O 2 3 210144 0
Atlantic R.
HEEWRK
Holar- | Rocky Mountain R, 0 1 0 0 0 0 0 2 0 0 Q 1 2 5 1 6 16
ctis o I
Mediterranean R. 0 1 0 0 0 0 0 0 0 0 0 1 1 1 0 1 Q
U E AR TE A
fHIX Saharo- ojojoloj1]|]oflo]jololol|o 1 1 vl 21}|2] 100
Arabian R,
ﬁﬁ.ﬂ"t?g rjrfofof3fofl1tof1|1|1 7 9 [24]|12|36]33.3
Irano-Turanian R.
DEEX
Madrean R. 0 1 0 0 0 0 0 2 0 0 0 2 3 2 |11 }13|84.6
LA -
m‘J%B 0 0 0 0 2 1 4] 0 4] 0 0 2 3 6 4] 6 0
Guineo-
Congolian R.
PRI IX
Sudano- 0 0 0 0 2 2 0 0 0 0 0 2 4 6 |16 |22|72.7
Zambezian R.
Palaco- TANET
wopis | THEMIBTMIRC o oo oty oo lo|olo]of 1 | 1 Jol1]1] 100
Madagascan R.
EDEB 0 0 0 0 2 0 1 1 0 0 0 3 4 8 7 | 15| 46.6
Indian R.
I ZIRX =
Indachinese R. 0 0 0 0 2 0 1 0 0 Q 0 2 3 3 1 4 25
TL S 7 S X
A’J*E‘XB 0 0 0 0 2 0 1 1 0 0 0 3 4 1 5 [ 83
Malesian R.
total 390 114 [74.5
numbers

PR E L, SRAOHSIRFRE: REX, H3-HHERX, FH-L2K, BEEX, &
BEIK, BPGILIX, $BGTr-FUH (e X < EPRESZHRIX . 7 2 ) XA By ok it i IX &% — b, 39
REFA R, XA RO H o R K B E 2 B LR 1 R i R SR (A0
Bt W, BHERLMFEHSECEFESFEMAER, BTAERE LM
ARG B R L T AL AN AR LA R AR T B 0 b YRR R R R R R R R Ak
B, ERAGEE EMANER, BPHRE, HFHEHAERNMN, LEWHHER GBI
H) BREUMERERMNERHA ORFRA) #th, FEMUFFHE GVFmE) XL
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WERENREGH (B4 #Hk, SEXE, LRMMIEMNYRZ REREE.

3. RLXEEHMBMAFHEFELE (K2 FKEXEITHE 13 R85 f, HAHsH
Fog A, BRUERSAHMRAMEREETMMX, £ 2 BEEHMIFHERL, HERAYE
PHIRFR: VR-Z A, REDME, £4E, £d, FE-BREFRYE. 85
-HEEE, GFA, RILg, HAF & AMBEESARSZK SR ESLLE 2,
AR, EAREEAMRFIEGETA. BRSHETETEEET-F AKX (755
-ZEE RERNER. =5 EEES AR ERALE . LN, KRED
fEd VBH/ARKRER, 83°E AWR) MKRE-BRERE (FRWLMK—H) 1, X EEFfH6E
74 T, 905 R B — . oA 48 A4, W ERF R RS —E,

Table 2 The distribution of the genus Swertia L. in Eastern Asiatic Region

Numbers of Species
Province (P.) total Nurflbers total Nur_nbers -
of Section of Series common endemic total endemic/
total (%)
T\élj‘o:xi'tr"lfastem p. z 3 5 0 5 0
E}fr;iiéifrean P. 3 4 5 3 8 37.5
Py
?afiiina P. 1 z 2 3 5 60
fo:itt:l'fn Chinese P. 4 6 11 0 11 0
ok
(.f:‘::trri Chinese P. 7 9 14 3 17 17. 6
é?k}i;:\;ﬁ;ﬁan P. 8 11 23 26 49 53.1
ﬁoﬁﬁ?ntiirmense P. Z 3 3 1 4 25
gﬁeﬁ%ﬁi&xyan P. 8 9 16 13 29 44.8
N I/ 2
}fhi%iif ﬁ 2 3 8 1 9 11
=i

1L BRSHPC NETHA. RS KETMMTRE, REXTEH. RH
BHERMHEERL R G, LHETEART-FS X HFEE, HHH 9 412
Zaf FFE 48R, SEBESEHMW 9/11. SRHA 12/16 MEFHH 74/153, 1
b, X BEARH NBRIR IR Bt P AR SEAK 2 BAETE @ a8 R 288 . B, &A1
WO P R R - D X R T SRR SR D AN, MBS R X
FRWEEE, HMF 24 4 R 22 F, (HEASRZ IR, REFEBOREIFHO.

2. TTRERVESIRMY 24 MR LB SR B b0 10E , SR TR H BRI R 2K A
ShISRERI AR IMLAMEIR . EEMASCE —TAHREIN, BT RR K F AR A,
AE2AR23H, BREFSAEREEE LM (Z/. I, FEMNMBEAREEIR . %
KA 2 %16 #, KPR R RA 15 HBOANRIZBRIRBHFEE, 13 FOPMKEEE .
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MRAFEEEFEXS TR Subtribe Gentianinae B3, B XBW /BB ERMER
Latouchea Franch. , 5rMEZREARILE. MWIIREH. M. BE. TR, THEMER,
HAHKERTRBREXFWIAXAEREEESUHES. REXFARENFE, —
FWFHERATREAEEXHRES X, FHRITEN, REMAE LHEETERY
EEME R EFG, X—HRMELE, BZBREUR (MR BARESEXRHK
EHIFER, NUERLE. HENXBEURTE, MABURSME. R ERARE,
EXBERAZBHEZHEATOMBERL. BEHNEMR BAEYMHAROUEKREE, |
HIRZ RAAIEE, B X ah 5 ER, RulfeR BRI, R KB MRS EF
£, FURETXEFZRBEEENERFLAG, R SRE AR LR BRLAF
O EFEPL,

3. EBIRNEE Sirix/ESRBH o mABIEE, L. B, Jb2MMmIEW, M
VX ZHHEEERRRENRKR., B, R\ LR KRS58 55BN ERE
(B ], 2t S AT HEMX LEAR Y X R ITE A E R A T 5 . ERA T KRN 11 M+
A4 T HRB FEESEERMRB M. EIRETREA. ZHA. HIFAMELA.
SR BT A A TERK L KRB AT AL 2 SRARK A AELMN KA R, RES
BE. BTERSTERLFHFILAL MM OB Skl n sy ; 39 Fk 2R 8] i 2 A5
EREITMKHAERERE, REGEANHEXZ |, RLZ4MKonETEEET-55
PR X AR TERS . NESAMFI R, X®HEERAET L ki Ea kS
U5 2 BERE S FFLRT, BT EBROCEELE, RA—NBHENAEEEKERY #
PAHT. HUREFEHEBRRE KRR S EPRBREAR R, EPHiHEASBEHHE, T
WEHIFEMPRE ZR, ELEFHMEARMENE N, THARET S5 TN ARH2Z 8
R R RR, —HIEHY, WEXFSHFELSNKATRE A S, E0EL
i, ELASFRTIXBEY S AN ZEFRE IR S KERRAMEDENENSG, ©
[ EP BEA B SR I B I B ki . ) LR BB R B TR W REFE R B4 . R B ATLAX A6t
JFa] ¥ i 90 88 2F S U@ B AR UR T R] , 3 I S B8 5K T A0 5 A0 JE Y R Y P 26 2 3R R AR 3K
B XM, BAEBRHEFENREREANETFHRAZLD, WiFER, TEHIPTHELHK
FHEY KRR BTHT.

_ 4. BHENERFIMKEKHHBENER BIEXBE-ITEETFPEAELBNE,
LATIZAELM. JEM . JCEWMABRUH , X FH 57058 5 A LR 3 Hh Bk 4 5 57 50 B B
M SBEA TN R, WRMFEABNEREYE FELABANSER. Stz
BESRBEAFREMBESHHINL, ZBEREUE, BAEEFEHRERT X
SIS R, EBMNRERF A& EEEAM B RR . YR (HEEFE=2F
B AT RIRR MR T, 358 R 5 H 1 B B A — 2 7 | Ak,
BEREZAHARE: F—, HAREESSRNRIWZETAR/RBX , BEYHE ., FEFm
R, BREEESARAEGHAEN. IABRLEZBHAYEERR, GEAR
M, KA., BETFH, SHAMPF LA, AREARTE-EORBESAENS
FF LB, BERXFEEREFEZAHYNETESE, HEHAXBITLERE, 1L
F3M., REAMBBETIRAREINEMRYEFAR, BLEERE. KEAXESH
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ARERBHE DN LEN, BRI T ROMER, Ll 11 ., BEFEABRN
F1R, @amEEEE, SHRAEETHTEARE LN, ZEFARHREEXIRBEH
1, AV EFARIE M M d R B, SHEARBAIRTRERASNA, FHE
HANFEMERTI L, PERFESHEER 1 MEWFEAE — 2 I, AmfEEE
W ABETRBHE_AAPL. EHATHBHERARIETREMER, HEAKT
M A E Y BORR R T RE ., S. membranifolia Franch. , S. chirayita (Rox. ex Hem-
ing) Karsten & S. lurida (G. Don) C. B. Clarke &—1 8 A8, HAHMRESHE
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