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Systematics and biogeography of Bauhinia L,
(Leguminosae-Caesalpinioideae): 71, Cladistic analysis
of sect, Lasiobema (Korth,) Benth,

Zhang Dianxiang and Chen Techec (T. Chen)
¢ South China Iostitute of Botany, Academia Sinica, Guangzhou 510650, China)

Abstract A cladistic analysis of sect. Lasiobema based on 30 morphological and leat
venatipnal characters is presented. Bauhinia yunnarensis Franch. chosen as its out-
group. All 13 species in subsect. Scandenfes and subsect. Championae are included.
Eight equally most parsimonious cladograms are produced. Some clades, the (B.
cotmosa, B. esguirolii)clade, the ( B. scandens, B. delavayi), ( B. flava, (B. oxysepala,
B. penicilloba)) ) clade, the ( B. concreta, B. curitissii) clade, the ( B. harmsiana, ( B.
calycina, B. godfroxi}) clade, are stable in all cladograms produced. The subsectional
status of B. sccandens is not warranted. Further studying is needed to make more
detailed account on the systematics and hiogeography of sect. Lasiobema.
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Introduction

Lasiobema a8 a taXonomic entity was first recognized by Korthals (1841).
But he failed to design & status for it. Bentham (1865) ranked it a section. De
Wit (1956) recognized it as a genus in which the Tubicalyx gpecies incl,luded‘.
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Lasiobema as a soction is maintained by Wunderlin, Larsen and Larsen (1987).

The section Lasiobeme is & group mainly confined to the tropical continental
Asiae the geological and biogeographioal history of which is very complicated.
Bome authors even think that a part of Southeast Asia had Gondwanic origin
{ Audley—Charles, 1987). A better understanding of the biogeography of the areas
concerned has to be based on a better understanding of the phylogenetic relatton-—
ship of organisms occur in which.

Since the publication of Hennig’s “Phylogenetic Systematies” in English in
1966, Oladistics (i. e, Farris, 1970; Nelson & Platnick, 1981; Wiley, 19817 has
become & routine in elucidating the organismal relationship.

Organism and its physic environment evolve together (Croizat, 1958; 1964).
Historical biogeography is to find patterns in organismal distribution and to
elucidate hypothesis on the process that gemerated these patterns (Brooks, 1981,
1990; Nelson & Platnick, 1481; Humphries & Parenti, 1986; Zandes & Roos,
1987). In a cladistic biopeography analysis, cladograms of unrelated groups of
organisms occuring in the area studied is needed if a general areapgram is to be
built. But no other group comparable to sect. Lasiobema in distributional pattern
has been cladistically analysed yvet. A cladistic analysis on Lgsiobema is carried
out to add to our kmowledge of the evolution of this group in one hand, and in
the other hand, as the first step in building a2 general areagram of the areas
concerned.

In this study sect. Lasiobema includes subsections Championge and subsect.
Scandentes a3 defined by Wunderlin et al. (1987). Subsect. Pullae is excluded
from the section. subsect Pullae is more closely related to sect. Tubicalyx and
set, Loxocalyx according to a cladistic analysis on the genus Bauhinia (Zhang,
in prep.).

The species listed below are used as OTUs in this study. .

B. scandens L.: Java, mainland Thailand, Vietnam, Laos, Cambodia, Hainan,

Burma, India and Sri Lanka,

B. apertilobata Merr. & Metc.: China: Fujian, JiangZi, Guangdong and
Guangxi, on the Nanling Mountain Range.

B. calycina Pierre X Gagn.: Uambodia: Kompong Speu.

B. championii (Benih.) Benth.: China: Hainan, Guangdong, Guangzi, Hunan,

Hubei, Fujian, Taiwan, Jiangxi, 'Guizhou, Zhejiang; Vietnam: Lang Son,
Quang Ninh, Ha Son Binh; India.

B. comosa COraib: China: Yunnan, Sichuan (Liangshan).

B. concreia Craib: Thailund: Peninsula.

“B.. curtissii Prain: Cambodia: Pursat. Laos: Savannakhet. Vietnam: Binh Tyi
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Thien, Phu Khanh, Thuan Hai,, Dong Nal. Malaysia: Malay Peninsula: Lang-
awi Is.; Thailand.

B. delavayi Franch.: China: Yunnan (Binchuan, Luchuan, Fengqing).

B. esgujrolii Gagnep.: China: Yunnan (Yuanjiang, Xingping, Binchuan,
Eryuan) and Guizhon (Guiding).

B. flava (De Wit) Cuseet; Malaysia: Malay Peninsula: Langkawi Is..

B. godfroyi Gagn.: Cambodia: Pureat.

B. hgrmsianag Hosgeus: Cambodia: Battambang.

B. hypoglauca Tang et Wang ex T, Ohen: China Yunnan (Guangnan,
Xianshan).

B. lingyuenensis T. Chen: China: NW Guapgxi.

B. longistipes T, Chen: China: Yunnan (Yongsheng).

B. oxysepala Gagn.: Vietnam: Ha 8on Binh, Thanh Hoa.

B. penicilliloba Pierre ex Gagn.: Cambodia: Stung Treng, Laos: Savannakhet,
Bithandone. Vietnam: Dac Lac.

B. venustuta T. Chen: China: Guangxzi (Guixian, Yongning).

The distributional data are collected from specimen records and several florag
and monographs (de Wit, 1956; Larsen et al, 1980, 1984; Chen, 1988).

Methods and material

The data matrix (Table 1) was analyzed wusing Paup 3.0 (Sworford, 1991)
on & Macintosh Plus microcomputer. Settings: Heurestic, accelerated transforma-
tion, all characters ordered. B

A computerized cladistic analysis based upon the principle of parsimony does
not require decisions about polarity to be made for characters beforehand. Inciud-
ing an outgroup or ancestral faXon in the analysis, the program decides character
polarities based on the same parsimony criterion used in the reconstructing of
phylogenstic tree (Andersen, 1991).

Palynological characters show that 5. yunmanensis Franch has the same type
of pollen with sect. Lagsiobema species (Larsen, 1975). The cladistic analysis of
the genus Bgukiniz on series level also supported the sister group of sect. Lgsio-
bema is the Yunnanentes—Corymbosae clade. B. yunngnensis wag thus used as the
outgroup in building the cladogram of Lasiobema.

Characters

All characters are morphological or leaf venational characters. Characters
are recorded from herbarium and laboratory material, Venation data are from a

treatment of leaf venation of the tribe Cercidege by the same author (Zhang, in
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prep). Only morphological characters are used in the analysis.,

1, Leaf on flowering branch: free leaflets (a) bilobed (b) entire (c)

2, Leaf: glabrous (a) pubescent on lower surface (b) pabescent on both
surface (¢)

3 . Inflorescence: panicle (a) slender raceme (b)

4, Pedicel: much longer than inflorescence intornode length (a) nearly squal
(b)

5. Bract: subulats (a) linear (b)

6, Position of bracteoles on pedicel: lower part (a) upper part (b)

7 . Bud: fusiform (&) subglobose (b) globose (¢)

8, Bud: otherwise (a) E~linear (b)

9. Bud: otherwise (a) 5-dentate (b)

10, Bud: calyx lobes not covering petals before anthesis (a) calyx lobes closed
(k)

11, Bud: longer than 0.8 cm (a) 0.8-0.5 (b) shorter than (.5 em (¢)

12, Calyx: split to 5 lobes (a) 2-3 lobes (b)

13, Calyx: only upper part split (a) split to the mouth of hypanthium (b)

14, Petal: glabrous (a) partly hairy (b) wholly hairy (¢)

15, Petal: margin smooth (a) otherwise (b)

16, Petal: claw longer than blade (a) blade longer (b)

17, Petal: obovate (a) lanceclate (b)

18, - Filament: glabrous (a) hairy (b)

19, Ovary: wholly hairy (a) hairy on suture (b) glabrous (c)

20, Gynophore: longer than half length of ovary (a) not so (b)

21, Style: stout (a) slender (b)

22, Stigma: inconspicucus (a) capitate (b)

23, Disa: not swollen () swollen (b)

24, Dise: glabrous (a) hairy (b)

25, Pod: obovate (b) strap-shaped (b) elliptic (o)

26, Pod: longer than 6 cm (a) 6-4 cm (b) shorter than 4 em (¢)

27. Pod: wider than 2.5 cm (a) loss than 2 ¢m (b)

28, Venation: veinlets simple or once-branched (a) twice—branched (b)

29, Vepation: veinlet in most areocles (a) not so (b3

30, Venation: areoles moderate (a) very big (b)

Table 1, Data-matrix of Lasiobema

B. yunnarensis aabab¢ babaabbaabaacanb$? aaazab

B. longistipes bbbabbbababbbbabaacanbaat? aab

8. comosa bebabbbaabaabbabaacbaabababbal
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. esquirolii bebabbbbabbaabaachaabababbab

Wt

scandens cabbaacaaachasabaacababbecbbab
delavayi bbbaaabaaabaababaabbbaaacchaab
apertilobata  bbaababaabbabbabaabaaabaaaaaba

i
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. YUnnanensis
.- longistipes

. comosa

« eaguirolii

- scandend

. delavayi

. penicilliloba
. oxysepala

flava

. apertilobata
. calycina

. godfroyi

. harmsiana
- hypoglauca

championii

. venustata

. lingyuenensis
. curtissii

. concreta

Fig. 1 One of the eight most parsimonicus cladograms.
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{
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Fig. 2 The strict consensus tree of eight trees
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B, championii cbbaaabanababbabaabbaahaaaaaba
B. hypoglauca bbbaaabaaababbabsabbaabaaaaaba
B. lingyuenensis chbaazbaasbabbbbaabbaabaty? aba
L. venustaia cbbaaabaaababbabaaabaababababa
B. ecalycing cbbaabaaabebbbabbacababag??ti?
B. karmsiana bbbbaabaabebbabbaababbbbaaaaba
B. penicilliloba bbbabanhabaaacabbacbbababbbabb
B. curiissii cbbaabbasabbbbaaaacbaababbtaba .
B. flava bbbbaabazbbaacabaacabababababa
B. concreia cbbasacaascbbaabaachaababbbaba
B. oxysepala bbbaabababbabeabbacbbabate? 1t ’
B. godfroyi bbbaabbaabebbbaaaachbabat 777 %

Results and discussion

Hight trees with lemgth of 85 steps (Fig. 1, one of, them) and a siriet con-—
sensus tree (Fig. 2) were produced,

Some clades appear in all cladogrems produced. But the interposition of some
clades need further studying. .

In the ingroup, Baskinin longisiipes is the sister taXon of all others together
in all cladograms produced. The nexi one to produce is always the (B. comosa
B. esquirolii) clade.

The {{B. scandens, B. delavayi), (B. flava, {(B. oxysepala, B. penicillilo-
ba)?)) clade is another stable clade. But the position of it i3 changeable, So are
the (B. curtissii, B. concreta) clade and the (B. harmsigna, (B. godfroyi, B.
calyeina)) clade.

The positions of other species on cladograms are very unstable. Only if more
data were available can a general conclusion be made.

Species in a clade are usually biogeographically closely related. It is shown -
by the (B. comosa, B. esguirolir) clade in Scuthwestern China, the (B. curtissii,
B. concreta) clade and the ((B. penicilliloba, B. oxysepala) B. flava) clade in
Indochina and the Thai-Malay Peninsular, the (B. hkarmsigna, (B. godfroyi, B.
calycing)) clade in Cambodge.

One clade of the outgroup, B. yunngnensis Franch. occuring in West China,
another clade of the omtgroup, ser. Corymbosae, having almost the same distri-
butional area as the ingroup. The earliest clades of the ingroup are also from
Southwestern China. Whether it is a general biogoegraphic pattern can only be
tested by other groups with a distributional area comparable. More detailed ac-
count of the evolution and biogeography of the present group need further study-
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