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Leaf Epidermis Morphology of the Genus Calamus L. from China
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WEIl Chao-fen

(South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Leaf epidermis of 17 species and 2 varieties of Calamus was oberserved under light microscope. The
species studied are all reported for the first time, except C. simplicifolius, C. egregius and C. tetradactylus. The leaf
epidermal structure of Calamus L. (Palmae) is of the same type: the stomatas are tetracytic with 4 subsidiary cells
in which 2 are terminal and 2 lateral. The epidermal cells are oblong, longitudinally extended. There are 3 kinds of
trichomes: single hair, muiticellular, in single file (C. macrorrhynchus) ; single hair, multicellular, in 2-3 files
(C. thysanolepis etc.) ; ramose hair (C. tetradactylus etc.) . The length and width of epidermis cells, the thickenss,
undulatory depth and shape of cell wall, and the character of terminal subsidiary cells are different among species.
Leaf epidermal morphology may verify the relationships of Calamus species and is of significance for classification

and systematics of Calamus.
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Table 1 Materials

Fh44 Species SEUFFRA Vouchers EIRR Plates
1 EHEEHE C thysanolepis k2%, FEEEF123361. Wei CF, GuoL X 123361 I: 1-3
2 JHEHE C guangxiensis TJk3F, FMANFE123390. Wei CF, GuoL X 123390 I: 4-5
3 ®AYHE C dianbaiensis PIk3F, FERITE123402. Wei CF, GuoL X 123402 I: 6-8
4 KMAEME C macrorrhynchus Tk, FWAFF5123357. Wei CF, GuoL X 123357 I: 9-12
5  REEME C muliispicatus TJK35123082. Wei C F 123082 I: 13-15
6 BRI C tetradactyloides PIRSF, FAIFH123366. Wei CF. Guo L X 123366 I: 16-18
7 FATSEE C pulchellus #45 fE¥5957. Hainan Station 957 I: 19, I: 1-3
8  /pBEHE C. balansaeanus Xisetd, F=PHE23. Deng X R, LiYK 23 I: 4-6
9  IRBYEME C balansaeanus var. castaneolepis ~ ZEBH E2402778. Li' Y K 402778 I: 7-8
10 ZREWE C walkerii TJK3F, FBAFF5123348. Wei CF, GuoL X 123348 I: 9-11
11 KE# C. faberii TJk3F123164. Wei CF 123164 I: 12-14
12 BE# C. tetradactylus TJk4%, ¥BEIF5123362. Wei CF, Guo L X 123362 o: 15-17
13 #:E M C. rhabdocladus Tk4F, FEAIF5123403. Wei CF, Guo L X 123403 o: 18, I: 1-2
14 MEEWE C gracilis XIL247227204. Liu X Q 227204 Im: 3-5
15  Ki%hE#E C. compsostachys Jk4F, FMATF123327. Wei CF, GuoL X 123327 m: 6-9
16 -REME C distichus var. shangsiensis PIk3F, FAIFF123398. Wei CF» GuoL X 123398 m: 10-12
17 HW R C austro -guangxiensis TIk3F, ZMEFE123349. Wei CF, GuoL X 123349 m: 13-15
18 BM-EHE C simplicifolius TIk3F, FATF123399. Wei CF, GuoL X 123399 Im: 16-17
19 M EHE C. egregius T35, #HARF5123400. Wei CF, Guo L X 123400 HI: 18-20
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Table 2 Epidermal structure of the leaves of Calamus L. (—)

2 Bz 40 o
Epidermal cells 3% B Adaxial epidermis
=
e s A s UL
Species Hairs IR Size of cell Amount of cell Amount of
Cell wall . N stomata
(B m) (No. in 1 mm") (No.in 1 mmz)

FHETHE 2-3%5| 40P AR E Lo} IR (18.6-39.2)24 4 3333 x
C. thysanolepis Single Thick Undulate x11.9(10.3-14.5) Absent
iRy 3 x i IR (18.6-47.5)32.8 3152 31
C. guangxiensis Absent Thin Undulate x10.3(6.2-12.4)
LASESY x E BRI (20.6-45.4)35.5 3818 x
C. dianbaiensis Absent Thin Undulate x8.3(6.2—10.3) Absent
K4 HHa e E # Wi IRE (20.6-47.5)37.2 3393 x
C. macrorrhynchus Single Thin Deeply undulate x9.7(8.3-12.4) Absent
REHH *x J BRE (20.6-39.2)29.1 3636 27
C. multispicatus Absent Thick Undulate x8.8(6.2-10.3)
BRI TS 3P E B HIRTE (20.6-45.5)33.4 2060 x
C. tetradactyloides Single Thick Undulate %12 .4(8.3-16.5) Absent
FRI X KEZIE ] 08 2 =} Heitk IR (24.7-49.5)37.4 2545 x
C. pulchellus Single Thick Slightly undulate x10.3(8.3-12.4) Absent
PEE x JE BRI (20.6—49.5)29.5 3329 28
C. balansaeanus Absent Thick Undulate x10.3(8.3—12.4)
BEHTE x L= BIRFE (22.7-41.3)34.1 3664 186
C. balansaeanus Absent Thick Undulate x9.1(6.2-12.4)
var. castaneolepis
EZ 27 3 *x IS Bk (14.5-33.0120.9 3588 x
C. walkerii Absent Thick Undulate x12.4(10.3-14.5) Absent
KA x I8 VAR (12.4-39.222.9 3358 19
C. faberii Absent Thick Undulate x9.1(8.3-10.3)
£] LA E =S IR (18.6-33.0)26 .4 3345 x
C. tetradactylus Branched Thick Undulate x11.1(8.3-14.5) Absent
TR 25| gifi B E =3 FIRE (20.6-41.3)34.7 2994 X
C. rhabdocladus Single Thick Undulate x9.9(8.3-12.4) Absent
£ EXLY x ) HRIIRE (20.6-39.2)29.7 2230 *
C. gracilis Absent Thick Slightly undulate x13.8(8.3-18.6) Absent
LRy S THMMIEE B Bl (227-39.2)31.8 2570 *x
C. compsostachys Branched Thick Undulate x10.9(6.2-14.5) Absent
LEuE x 3 BRI (22.7-39.2)29.5 2606 *x
C. distichus var. Absent Thick Undulate x10.7(8.3—-14.5) Absent
shangsiensis
HERAE x M BIR (31.0-57.8)41.5 3158 x
C. austro- Absent Thick Undulate x7.6(6.2-8.3) Absent
guangxiensis
K4 x I} BRI (20.6-39.2)29.3 2630 21
C. simplicifolius Absent Thick Undulate x11.8(10.3—14.5)
S LIEST x 5. BRI (26.8-55.7)37.0 2442 33
C. egregius Absent Thick Undulate x9.9(8.3—12.4)
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Table 3 Epidermal structure of the leaves of Calamus L. ()

T Abaxial epidermis S £ 4% Stomata
Jhk X 40 g "
F Cellsin A s JA N Lo RO AR
Species costal regions Size of cell No. of cell Size No. of stomata Stamatal Tf)n‘r:;'n .
(B m) (No. in 1 mm") (bm) (No. in 1 mm’) index su z‘eumy
BRHTH M (12.4-51.6)29.3 2590 (26.8-28.9127.9 484 15.7 BK
C. thysanolepis Short x10.7(8.3-14.5) %9.3(8.3-10.3) Long
IRy 1S (18.6-49.5)30.1 3212 (16.5-20.6)18.1 545 14.5 )
C. guangxiensis Long x7.8(6.2-10.3) x7.7(6.2-8.3) Short
CASE-Y: 3 1S (20.6-47.5)34.5 3090 (16.5-20.6)18.8 606 14.1 H
C. dianbaiensis Long %8.9(6.2-10.3) %8.9(8.3-10.3) Short
KT & (22.7-51.6)38.6 2364 (18.6-20.6)19.0 303 11.4 3
C. macrorrhynchus Long %9.9(8.3-12.4) x8.3(8.3-8.3) Short
HEAH LIRS (18.6-35.1)26.6 3515 (16.5-18.6)18.0 788 18.3 3
C. multispicatus Short or long x7.8(6.2-10.3) x8.7(8.3-10.3) Short
EZ DL H (24.7-45.4)36.9 2181 (24.7-26.8)26.4 303 12.2 BE
C. tetradactyloides Short %9.3(6.2—14.5) %9.9(8.3-12.6) Long
Py K (20.6-59.9)36.1 2121 (206-22.721.3 364 14.6 il
C. pulchellus Long x11.1(6.2-16.5) %x10.9(103-12.4) Short
DEE K (14.5-53.7)27.0 3575 (18.6-20.6)19.4 455 113 i
C. balansaeanus Long x8.1(6.2-10.3) %9.7(8.3-10.3) Short
BT K (18.6-51.6)33.6 3273 (18.6-20.6)19.4 515 13.6 5]
C. balansaeanus Long x8.7(6.2-10.3) x8.8(6.2-10.3) Short
var. castaneolepis
TREE K (14.5-41.3)22.9 3727 (20.6-24.7)22.1 709 16.0 B
C. walkerii Long x9.3(8.3-12.4) x10.9(10.3-12.4) Long
PNE) K (14.5-37.2)23.3 2776 (18.6-22.7)20.6 479 147 B
C. faberii Long x10.7(8.3-12.4) x9.8(8.3-10.3) Long
I K (18.6-43.4)27.9 3436 (18.6-20.6)20.1 624 15.4 BK
C. tetradactylus Long x8.7(6.2-12.4) %9.3(8.3-10.3) Long
EHHTE 51 (20.6-49.5)34.3 3018 (20.6-20.6)20.6 382 11.2 il
C. rhabdocladus Short x8.5(6.2-12.4) %9.7(8.3-10.3) Short
EEX: 3 51 (16.5-37.2)27.3 2327 (24.7-26.8)26.2 315 11.9 B
C. gracilis Short x11.1(8.3—14.5) x14.5(14.5-14.5) Long
SRR K (22.7-49.5)36.5 2115 (20.6-22.721.5 309 127 ol
C. compsostachys Long x10.3(8.3-14.5) x10.7(10.3-12.4) Short
ERAEE K (18.6-45.4)29.5 2594 (22.7-26.8)24 4 256 9.0 )
C. distichus Long x9.7(8.3-12.4) x11.1(10.3-12.4) Short
var. shangsiensis
A K (26.8-66.1)38.4 2497 (20.6-22.7)22.0 339 11.9 5
C. austro- Long x8.5(6.2-8.3) x10.3(10.3-10.3) Short
guangxiensis
B EE K (20.6-41.3)29.1 2589 (20.6-22.7Y22.4 378 129 Bk
C. simplicifolius Long x10.1(8.3-12.4) x10.3(8.3-12.4) Long
FELIE=Y S K (20.6-45.4)30.5 2412 (20.6-24.7)22.9 333 121 BE
C. egregius Long _x10.6(8,3-12.4) x10.1(8.3-10.3) Long

BEREHBEEHAIABEBERAEEN, THLH
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9-12. K& M. 9. L& (x480); 10, T [ (x480); 11, Bk X
(x195); 12. R B(x195): 13-15 REHE. 13, LF & (x480): 14.
TR (x480); 15. BKIX (x480); 16-18. LHIMHE. 16, 7 f2(x480);
17. FHEBL(x480); 18. T FE(x195); 19. M1 HE, 7% K (x480).

BRI

1-3. P XS, 1. T RE(x480): 2. BKIX (x480); 3. XHE
(x480); 4-6. N, 4. LR (x480); 5. T F K (x480); 6. fk[X
(x480): 7-8. RIS . 7. LR (x480); 8. TEH(x480); 9-11. %
BREME. 9. LR H(x480); 10, TRB(x480); 11. BKIX (x480); 12-14,
KEME. 12. LRR(x480); 13. T # [F(x480); 14. KX (x195); 15-17.
B, 15. ERB(x480); 16. TR K (x480); 17. REZF(x195); 18. 1
HE M, LR (x480).

B m

1-2. 4R 4. | FTRE(x480); 2. kX, K EE(x195); 3-5.
ML, 3. LR (x480); 4. T K H(x480): 5. BkIX (x480); 6-9.
G, 6. LR (x480); 7. T K F(x480); 8. BkIX (x480): 9. &

12, BKIX (x480); 13-15. H:ig B M . 13. T ¥ (x480); 14. Bk X (x480);
15. L% (x480); 16-17. 80 . 16. L F(x480); 17.5KX (x
480): 18-20. 444 . 18. 12 [ (x480); 19.7F & B (x480); 20. fkIX
(x480):21. L2845 ¥ . E. RIELMA: G. R LA T. 38 T 40 A,
L. {2 4.

Explanation of plates
Plate I

1-3. C. thysanolepis. 1. Adaxial epidermis(x480); 2. Abaxial
epidermis(x480); 3. Costal region, hairs (x195); 4-5. C. guangxiensis.
4. Adaxial epidermis (x480); 5. Abaxial epidermis (x480); 6-8. C.
dianbaiensis. 6. Adaxial epidermis (x480); 7. Abaxial epidermis (x480);
8. Costal region (x480); 9-12. C. macrorrynchus. 9. Adaxial epidermis
(x480); 10. Abaxial epidermis (x480); 11. Costal region (x195); 12.
Hairs (x195); 13-15. C. multispicatus. 13. Adaxial epidermis (x480);
14. Abaxial epidermis (x480); 15. Costal region (x480); 16-18. C.
tetradactyloides. 16. Adaxial epidermis (x480); 17. Abaxial epidermis
(x480); 18. Hairs (x195); 19. C. pulchellus, adaxial epidermis (x480).

Plate 11

1-3. C. pulchellus. 1. Abaxial epidermis (x480); 2. Costal region
(x480); 3. Hairs (x480); 4-6. C. balansaeanus. 4. Adaxial epidermis
(x480); S. Abaxial epidermis (x480); 6. Costal region (x480); 7-8. C.
balansaeanus var. castaneolepis. 7. Adaxial epidermis (x480); 8. Abaxial
epidermis (x480); 9-11. C. walkerii. 9. Adaxial epidermis (x480); 10,
Abaxial epidermis (x480); 11. Costal region (x480); 12-14, C. faberii.
12. Adaxial epidermis (x480); 13. Abaxial epidermis (x480); 14. Costal
region (x195); 15-17. C. tetradactylus. 15. Adaxial epidermis (x480);
16. Abaxial epidermis (x480); 17. Hairs (x195); 18. C. rabdocladus,
adaxial epidermis (x480).

Plate 111

1-2. C. rabdocladus. 1. Abaxial epidermis (x480); 2. Costal region,
hairs (x195); 3-5. C. gracilis. 3. Adaxial epidermis (x480); 4. Abaxial
epidermis (x480); 5. Costal region (x480); 6-9. C. composostachys. 6.
Adaxial epidermis (x480); 7. Abaxial epidermis (x480); 8. Costal
region, (x480); 9. Hairs (x195); 10-12. C. distichus var. shangsieneis.
10. Adaxial epidermis (x480); 11. Abaxial epidermis (x480); 12, Costal
region (x480); 13-15. C. austro-guangxiensis: 13. Abaxial epidermis
(x480); 14. Costal region (x480); 15. Adaxial epidermis (x480); 16-17.
C. simplicifolius. 16. Adaxial epidermis (x480); 17. Costal region
(x480); 18-20. C. egregious. 18. Adaxial epidermis (x480); 19. Abaxial
epidermis (x480); 20. Costal region (x480); 21, Stomatas structure. E.
Epidermis cell; G. Guard cell; T. Terminal subsidiary cell; L. Lateral
subsidiary cell.
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