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ON THE EVOLUTION AND DISTRIBUTION IN SAURURACEAE

LIANG Han—Xing
{ Kunming Institute o f Botany, Chinese Academy o fSciences, Kunming 650204)

Abstract Saururaceae is a small relict Family distributed disjunctly between Eastern Asia and
MNorth America. At the present time it only contains 4 genera and & specics. According to the com-
prehensive analysis of the data from cytology, palynology, floral organogenesis and vasculature,
embryology, comparative morphology and anatomy, the phylogenetic relationship among the
genera of Saururaceae are inferred. The prnimitive genus Sawrwrus with 2 species is considered
much more primitive than the other three genera because it has preserved the probably most prim-
itive characters from their ancesier. Another Asian genus Gvmnotheca with 2 species presents
transitional group in the family. dnemaopsis is a specialized genus, which is adaptable to the alka-
line seasonal xeric place. Houttuynia is the most advanced taxon in Saururaceae, because it has
much more derived characters.

Combined the phylogenetic data with the information of palaeogeography, palacsoclimate
and fossil record, the origin and formation of distribution of Saururaceae are discussed.
Saururaceae is probably originated at the very early Cretacecus pericd. At that time, Laurasia
was still a completed continent and Gondwana land just started to break. The primitive form of

Saururaceae may concentrated in south region of Laurasia. The ancesiral saururaceae is
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probalbly similar to the form of nowadays Saururs, a kind of small, rhizomatous perennial herb,
with simple flower subtended with bract. During the Cretaceous the climate of southern Laurasia
was humid subtropical in general. The primitive genus Sawururies thus already completed its disinte-
gration and migration in Southern Laurasia, and was belonging to the Late Cretaceous and Early
Tertiary pi}laeotropical flora in Laurasia, Tethys segregated the way passing to Gondwana.

Since Tertiary up to Early Quaternary two differentiation centres developed in Eastern Asia
and North America respectively. The modern distribution patterns may be developed as the re-
sults of the climate change after the Tertiary Himalayan orogeni movement and the consequence N
of glacial period during the Late Tertiary and Quaternary. The members of Saururaceae plants
become extincted in most parts of Eurasia and North America, but in Eastern Asia and
Southecastern America the glaciation was much less heavier, the mesophytic plants were survived
in some refugees. At present 75% of total genera and 67% of total species have been collected
from Eastern Asia. Obviously this region is the diversifcation and probably origination centres of
the family Saururaceae.
Key words Saururaceae, Evolution, Distribution
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L=ZA%N Sauryrus Linn.,

(D=2% S. chinensis (Lour.) Baill.
Q#EM=gE S. cernuus Linn,

2. WM Gymnotheca Decne.
(DWW G. chinensis Decne.
WEERW G. involucrata Pei.

I |EMELR Anemopsis W. J. Hook
GHREELE . A. californica (Nutt.) Hook

4. BXxEM Houttuynia Thunb.

(6 H. cordata Thunb.
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Table 1 The chromosome numbers of 4 genera and 6 species in Savruraccae

Ssururus
S. chinensis S. cernuus G. chinensis

Gymnotheca
G. involucrata

Anenopsis ‘Houttuynia

A. californica H. cordata

2n 22 2 18
X 11 11 9

18 44 24,96
9 22 12

Hauttuynis
2n = 24 96

a=12
Anemopsii

2n=4a4

Gmnolhu:l =22
In=12
=3

T_

Inmid
x=11

}

a=11

B Sa%E 4 Mersad BH R HLER
Fig.] The chromosome numbers and evelutionary rela-

tionships among 4 genera in Saruraceae
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10.29um. M Walker (% 3 F HM B FH
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Fip.2 Diagrams showing imtiation of the bracts and floral apices in 4 genera of Saururaceae
5 Sawrurus; G Gymnotheca; A Anemapsis, H Houttiynia .
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Fig 3 The sequences of initiation of stamens and carpels and their position in Saururaceae


http://www.cqvip.com

D 0 00 http://www.cqvip.com|

34 Wi, = HEF A R AR oy 259

3. SHERERENEZESENR

(1 EFEMRE = CaBEFEAYAMERENREFXAERH. mE 2R, Z85&A
BERSHEAENREEN-TRARERNY S, TEHESRENAER. LEHITRED
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W& Masid i & FHR B AR T B R,

H_AERARTFREREME - S HERE, WAMESZREFEAR (nfE 2 BT ELER
A—H. B0 5. cernuus L EREFPE - {RE. ZHR S, chinensis O EREDWILHFEM
—Fiik. CHEHREFATTEN=-"QESHER M "7,

) EBEHRE Z0FTA 4 ROEBESHERY S, mE T BERLEOEE. #7]
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Fig.4 Diagrams of the flowers in 4 genera of Saururaceae
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Fig.5 Comparision of floral vasculature in Saururaceae
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Fip.6 Diagram of systematic ¢volutionary relationships among 4 genera in Sauruaceae
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GirBaSamBREENREGFZRBEA, ME5-AEHAELHHILL. —aEHEHLN Kb
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Fig. 7 The cladogram of Piperales

EZAERTIH, E5ESEERARTPHRLEFFHRYNETH, REAGHEERTE
B, EEBSRE, MRLREHWTELREASEN. EMESENTHRETEARRRRTN
—EET. REFHELE - FIEAFLERERKEAFTOLE LRTRYRRAVRAN=ZAERN
HHF,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

3H RO BZBERHREREMES R 263

T, EAEEHREM AR X AR

BRZUERARE-EENI LT, REREMEAEREHH. ZQE 5. chinenny MEN
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FEHEAESHMEHESALE., BESEAET 1000m, EEEEEMROIR S, REEER L 2
HAFILEFEENRLTRODBEERE, AMABEEMERFRART, HESCFENMN, L% A
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Be=aENAmR s

Fig. 8 Modern distribution of Saururaceae

9 BMBFERO T T ML A
Fig.? Moderan distribution of Piperaceae
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SHf.
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Table 2 Modern distribution areas of Saururaceae

5 A & o T 5= W =1 #HE (m)
Saururus E LS 300—1000
§. chinensis N EHRE. ElEEES. EhE HBRFEFEE

REBE  ww parEkL
S. cernuus FHEELEME MEHREYE., AEEEES
Gymnotheca iR EhE 300—1000
G. chinensis A HRDE Ech HP R
G. involucrata TEch 357 L
Anemopsis e Ap s
A californica SDEE (FiEE mAEEEE 1900
b ix HiEMH
Houttuynia TEdb s i IR E BH e, 68y, Eibd. EhE, B 1422500
H.cordaia By, eHwdg., EOEY. FEE
REERE. ¥HA
YN EIN B 5 AR Hh X
L= 55 EOEEERTEL
ZHERBEBRER D, AHE-AERETS S EILWARAEE TE S REER, ErR i *

SEEE LR B, IR RES AR, A SRR RN A A
RHEFEED, ZRHFETRHENRAELELREDULL S AEES L GH S ERmMER. ER
SR A MR Y (R ES) RN RE RN LT R, FA TR TR
A BRBRREMEEE (RivkAhk) Mt R/ MR RN han 58 B 5 & S ha sk &
BRHIE S ELE S A S RUAE R R A KB LRI T, X R E R SRR
BN % Ry, =G ERMARANEFE, TRREEBRS SMEAN NI, ANERTEH
SaA T EATI00 S,

= P P T AR I T B 5 FTEA LA B S R A B SR LR R R A PR S,
BRI . TR AR SRR AR AR SRR AR, M
SRR AEHEOBR, BEEE, = Q85 B TN AT R f A R AR

R REN, B BT R AR RN, LR SRR R 4 B S A
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a), EHZAEMMEN o ET. BRHSEERE S ERTMER - ESRB S HEA b . 7
LA, BmOE#—_ORE MO TR R, SETH bR o BT AR R T B
Fo b RIS, AR MALE AR BMEN ERESE (EH10: b, XTI E5RsRER
WL T B A 47 fh b

1 HisSPMEEALS RN SE
Fig. 10 Global palacogeography and palaeclimate in the Cenomanian{a) and Lutetian{b}
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