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Figure 1 Distribution of sect. Campanella
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24(1)

2

Table 2 Morphological characters and scoring of states

No. Character Character states and their code numbers

1 Habit Erect(0); erect-climbing(1); climbing(2)

2 Stem Woody(0); herbaceous(1)

3 Branch indumentum Glabrous(0); pubescent(1); pubescent to puberulous(2)

4 Phyllotaxy Alternate(0); alternate and opposite(1); opposite(2)

5 Leaf type Single(0); ternate(1); pinnate(2); biternate or bipinnate(3)

6 Pair of opposite petioles Not connate(0); dilate-connate(1); connate(2)

7 Leaflet number Single(0); trifoliate(1); pentafoliate(2); 7- 9 (3); more than 9(4)

8 Texture of leafblades Papery(0); subcoriaceous(1); coriaceous(2)

9 Shape of leaflets Palmate(0); ovate(1); ellipse-orbicular (2); ovate-lanceolate (3); lanceolate
(4); pinnatisect(5)

10 Lateral leaflet Dentate(0); denticulate(1); sparsely denticulate- entire (2); entire(3);
2-3-5 lobes(4)

11 Indumentum of abaxial leafblades Glabrous(0); hairy only along veins(1); hairy throughout leaf blades (2)

12 Indumentum of adaxial leafblades Glabrous(0); hairy only along veins(1); hairy throughout leaf blades (2)

13 Inflorescense From leaf axils or apex of current year’s branches (0); from axillary buds
of older branches (1)

14 Type of inflorescence Cyme of more than 7 flowers (0); cyme of 1- 5 flowers (1); axillary single
flower (2); fasciculate(3)

15 Peduncle indumentum Glabrous(0); spreading puberulous(1); appressed puberulous(2); velutinous
(3)

16 Sepal color Greenish white(0); yellow(1); red or purple(2)

17 Sepals Smooth (0); abaxially with wings(1); ribbed(2)

18 Indumentum of abaxial sepals Glabrous (0); hairy(1)

19 Indumentum of adaxial sepals Glabrous (0); hairy only on apex(1); hairy (2)

20 Sepal length 0- 15 mm(0); 15- 36 mm(1); >36 mm(2)

21 Sepal width 0- 8 mm(0); 8- 12 mm(1); >12 mm(2)

22 Sepal length/width 0- 2(0); 2- 3.5(1); >3.5(2)

23 Shape of sepal apex Obtuse(0); acute(1); acuminate(2)

24 Sepal length/stamen length 0-1.8(0); >1.8(1)

25 Stamen length 0- 10 mm(0); 10- 20 mm(1); >20 mm(2)

26 Filament Linear (0); wide linear (1); filiform (2)

27 Indumentum of filaments Densely puberulous (0); sparsely puberulous(1); puberulous at lower part
(2); densely velutinous(3)

28 Shape of anthers Narrow oblong (0); linear(1)

29 Anther length 0- 3 mm(0); >3mm(1)

30 Anther indumentum Glabrous (0); hairy only along connectives (1); hairy (2)

31 Connectives Obtuse(0); apiculate(1)

32 Ovaries indumentum Hairy(0); glabrous (1)

33 Persistent style length 0- 60 mm(0); >80 mm(1)

34 Achene length 0-4 mm(0); >4 mm(1)

35 Achene width 0- 2 mm(0); >2 mm(1)
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Table 3 The data matrix of 40 species and 35 morphological characters used for construction of cladistic trees
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Code numbers of character states
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Figure 2  Strict consensus cladogram of 182 most parsimonious trees calculated by heuristic search based on the
data matrix of morphological characters of Campanella and related taxa (Numbers under branches indicate boot-

strap values)
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Cladistic Analysis of Clematis sect. Campanella Tamura
(Ranunculaceae) from Morphological Characteristics

Cheng Sun, Lei Xie’, Lianggian Li

State Key Laboratory of Systematic and Evolutionary Botany, Institute of Botany, Chinese Academy of

Sciences, Beijing 100093, China

Abstract Phylogenetic relationships in Clematis sect. Campanella and related taxa were investigated with morphological data.
The data matrix comprised 39 ingroup taxa, of which 2 were members of sect. Bebaeanthera. The monotypic sect. Archiclematis
(Clematis alternata) was used as an outgroup. About 2 000 specimens from 10 herbaria were investigated. Vegetative as well as
floral characters were used in the research. A cladistic analysis of the morphological matrix, containing 35 characters, resulted in
182 most parsimonious trees (tree length=182, C1=0.385, RI=0.685). The analysis showed that sect. Campanella is not monophyletic,
because sect. Bebaeanthera is nested within sect. Campanella and closely related with Clematis otophora and its relatives. ser.
Henryianae and subsect. Henryianae, established by Tamura and Johnson, are not supported by this research. Clematis
ranunculoides and its allies, with 2 or 4 longitudinal wings along outer sepals, are most closely related to red-flowered species in
the section (i.e., Clematis lasiandra and Clematis dasyandra. ser. Pogonandrae are not supported, because they nested with the
C. otophora group). They share several synapomorphies, such as thicker sepals, flat filaments, hairy anthers, and protruding
connectives. Two African species, Clematis longicauda and Clematis grandiflora, with many specialized traits, are considered as

advanced groups in the section.

Key words cladistics, Clematis, morphology, phylogeny, sect. Campanella
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