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Leaf anatomy of Camellia sect. Oleifera and sect. Paracamellia
(Theaceae) with reference to their taxonomic significance
"2Xju-Yan LIN *Qiu-Fa PENG “Hong-Fei LU *Yue-Qiang DU “Bi-Ying TANG

Y(Chuyang Honor College, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)
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3(Forestry Bureau of Jinhua, Jinhua, Zhejiang 321000, China)

Abstract Leaf anatomy of 21 species representing sect. Oleifera H. T. Chang and sect. Paracamellia Sealy in
the genus Camellia was investigated using light microscopy. All the shapes of leaf epidermal cells were polygo-
nal, and the patterns of anticlinal walls were sinuolate or sinuous, which were important to the classification of
these two sections. The stomata were cyclocytic type and only present on the abaxial epidermis in both sampled
sections. Seventeen leaf anatomical and cytologic characters were selected and used for the cluster analysis and
principle components analyses performed by PAST program. Congruent results were obtained, with sect. Oleifera
and sect. Paracamellia consistently grouping in two different clades, and some related species nesting together.
This study provided leaf anatomical evidence for the merge of C. lanceoleosa H. T. Chang & J. S. Chiu and C.
Sfluviatilis Hand.-Mazz.; of C. brevistyla Coh. St., C. obtusifolia H. T. Chang, and C. puniceiflora H. T. Chang; and
of C. grijsii Hance and C. shensiensis H. T. Chang. In addition, it was also proved that C. tenii Sealy should be
segregated from sect. Paracamellia and placed in the sect. Corallina Sealy. For further interest, we suggested
that C. phaeoclada H. T. Chang be recognized as a subspecies of C. microphylla (Merr.) Chien. Overall, the
results presented provided new insights into the relationships within a number of Camellia plants and sug-
gested directions for future studies.

Key words Camellia, leaf anatomy, taxonomy.
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7% No. 32K RE Taxon FEUEFRA Voucher
%4 sect. Oleifera H. T. Chang
1 FMIZE C. gauchowensis H. T. Chang LRI, B. Shen) 200612230401
2 Bt Zs C. lanceoleosa H. T. Chang & J. S. Chiu LRI (. B. Shen) 200612230501
3 Z%HF C. sasanqua Thunb. ILERI (. B. Shen) 200612230601
4 g2 C. vietnamensis T. C. Huang ex Hu MF5HE(X. Y. Lin) 200701280701
5 WiZE C. oleifera Abel ThER (. B. Shen) 200612230802

G sect. Paracamellia Sealy
6 KIRiIM A C. grijsii Hance
7 WEMAS C. yuhsienensis Hu
8 INREEAZE C. confusa Craib
9 TEMRIAE S C. kissi Wall.

10 EMFEMHZR C. fluviatilis Hand.-Mazz.

11 HAAS C. brevistyla Coh. St.

12 KL HAEZE C. hiemalis Nakai

13 B EEAEAS C. obtusifolia H. T. Chang

14 MEAEHIRESS C. maliflora Lindl.

15 BepbsIAEAS C. shensiensis H. T. Chang

16 MLLEIAE S C. puniceiflora H. T. Chang

17 KBKEIAT A C. tenii Sealy

18 AR C. microphylla (Merr.) Chien

19 WEREAEZR C. miyagii (Koidz.) Makino & Nemoto
20 FERAES C.odorata L. S. Xie & Z. Y. Zhang
21 M RAESS C. phaeoclada H. T. Chang
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AR . B. Shen) 200701122302
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ILERI (. B. Shen) 200612232501
ThER (. B. Shen) 200612232602
TRERI(J. B. Shen) 200701122701
PeERBE . B. Shen) 200701122802
AR . B. Shen) 200701122901
AR, B. Shen) 200701123001
MFFHA(X. Y. Lin) 200701283102
MIFHI(X. Y. Lin) 200701283202
ThER (I, B. Shen) 200701123001
MFFHA(X. Y. Lin) 200701283502
AR . B. Shen) 200701123602
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Materials were collected from the International Camellia Species Garden at Jinhua City, Zhejiang Province, China. Voucher specimens were kept in

the Herbarium of Zhejiang Normal University.
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Figs. 1-12. Micrographs of adaxial epidermal cells in sect. Oleifera and sect. Paracamellia (surface view) under LM 1-7. Sinuolate anticlinal
walls. 1. C. gauchowensis. 2. C. sasanqua. 3. C. oleifera. 4. C. yuhsienensis. 5. C. fluviatilis. 6. C. obtusifolia. 1. C. maliflora. 8-12. Sinuous anticli-
nal walls. 8. C. lanceoleosa. 9. C. confuse. 10. C. brevistyla. 11. C. shensiensis. 12. C. odorata.

Scale bar: 50 pm in Figs. 1-12.
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E13-28  13-24. J6 BREE T (A% s BIAT 2 LRI A 2R A T 2% 5 A M KRS AE R T« 1321, 20 T P BE iR - 13, Skl 2. 14, 4%
Mo 15, BEEFHIAS. 16, WhA%. 17. BEMEAES . 18 ABIRMIAE A, 19, KBKRAR. 20, BB, 20 S NAA . 22-24. 40 e I
R 220 MEIhER. 23, BRIGRIRE S . 24, AR SR . 25-28. 7RG AR LR R A AU A AR IR AT KRR AR . 25, DT B RIAE R .
26, KIMRIAT Ao 27, bbbz, 28, BRIGRIKZ.

Figs. 13-28. 13-24. Micrographs of abaxial epidermal cells in sect. Oleifera and sect. Paracamellia (surface view) under LM. 13-21. sinuolate
anticlinal walls. 13. C. lanceoleosa. 14. C. sasanqua. 15. C. vietnamensis. 16. C. oleifera. 17. C. obtusifolia. 18. C. maliflora. 19. C. tenii. 20. C.
phaeoclada. 21. C. gauchowensis. 22-24. sinuous anticlinal walls. 22. C. yuhsienensis. 23. C. shensiensis. 24. C. fluviatilis. 25-28. LM micrographs
of glands in sect. Oleifera and sect. Paracamellia. 25. C. odorata. 26. C. grijsii. 27. C. yuhsienensis. 28. C. shensiensis.

Scale bar: 50 pm in Figs. 13-28.
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Figs. 29-37. Transverse section of leaves. 29. Camellia yuhsienensis, showing gland. 30. C. microphylla, showing basal cell. 31. C. kissi. 32. C.
oleifera. 33. C. maliflora. 34. C. microphylla. 35. C. hiemalis. 36. C. miyagii, showing stomata. 37. C. gauchowensis, showing sclereid in the
assimilating tissue.

Scale bar: 50 pm in Figs. 29, 30; 100 pm in Figs. 31-35, 37; 25 um in Fig. 36.
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Bl C. yuhsienensis
FFRIAEZ C. odorata
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%S C. oleifera
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M FEFEAR C. microphylla
MR AR C. phaeoclada
RERFAETR C. miyagii

B2 C. lanceoleosa
_Eﬁﬂﬁﬁﬁ%i C. fluviatilis
VEMEALTR C. Kissi
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Fig. 38  Genetic relationship dendrogram of 21 species representing sect. Oleifera and sect. Paracamellia based on 17 leaf anatomical characters.
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Fig. 39. PCA scatter diagram of 21 species representing sect. Oleifera and sect. Paracamellia based on 17 leaf anatomical characters (The assigned
codes are the same as in Table 1).
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