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Leaf Morphology in Ginger Cultivars

GAO De-min', FAN Shou-jin*
(1. College of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250014, China;
2. School of Life Science, Shandong Normal University, Jinan 250014, China)

Abstract: Leaf epidermal cells and stomatal apparatuses in 20 ginger (Zingiber officinale Rosc.) cultivars were

observed under light microscope and scanning electron microscope and leaf shape index was examined as well.

The leaf epidermal cells are hexagonal, long hexagonal and irregular hexagonal in shape. Stomatal apparatuses are

all paracytic type with 21.5-31.0 wm in width. The stomatal apparatus indices are from 1.75 to 8.22 and leaf shape

indices vary greatly. The characters of leaf epidermis can be used in elucidating the relationship among the

cultivars.
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Table 1 Scource of materials and vouchers

Fe g i B3 S AR AR F5 it el IR RN TN

No. Cultivar Origin Voucher No. Cultivar Origin Voucher
MR Xiaolin HT VT Zhejiang FE 021001 11 Ff§%A /N3 Wuzhiyan  #f7L Zhejiang I E0210011
2 3K /N3% Zhangliang i/ B Henan EER021002 12 4t /2= Hubei W1t Hubei FEER0210012
3 ZF/PFE Yunnan 7T Yunnan = [£.021003 13 j[Eg /N3 Henan Ji[pg Henan i E0210013
4 HRE/PEE Linxiao % Anhui 5 [,021004 14 Bk K3E Weishu FI A Japan B R0210014
5 #IRKZ Linda T Anhui % [021005 15 ZKK%E Angiu L% Shandong  H#ER0210015
6 K3 Guangdong J 4 Guangdong B E021006 16 kA /M2 Laifeng WiJk Hubei B R0210016
7 i&JIl/Z Suichuan YL 7 Jiangxi 021007 17 KE 2 Taiguo Z% [ Thailand FHER 0210017
8 472 Fujian #&# Fujian 3 BL021008 18 3EZ/ME: Laixiao II% Shandong  H##[0210018
9  XH/NE Xingguo YL 74 Jiangxi FEE 021009 19 1 -KZ% Longkou 1% Shandong 7% [0210019
10 FENMHHFE/PZE Jaxing U1 Zhejiang FER0210010 20 3EZE-KFE Laida ti 4 Shandong 70210020
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Table 2 Characters of leaf epidermis in ginger cultivars
A FL#§ Stomatal apparatus % Epidermis
rL RN Size (B m) K/ #FF Density (Number mm”) L3158 TR & R Fifz
Cultivar K w /9% T Lo FEHFU Stomatal A gk Plate
Lz w wer L pper . Cell shape Anticlinal wall
Length  Width epidermis epidermis  apparatus index
N e 5.80 2475  0.2343 1475 44.6 6.79 IEFNIUE SEH I:1
Xiaolin Subhexagonal Straight
BN 950  28.80  0.3299 158.4 46.5 1.78 LN FH I:2
Zhangliang Hexagonal Straight
TN 8.80 27.50  0.3200 122.8 38.6 7.13 W /NBE HH 13
Yunnan Subhexagonal Straight
TS 850  31.00 0.2742 1327 46.5 8.22 AN ! 14
Linxiao lirregular hexagonal Straight
BhdR Koz 750 21.80  0.3440 105.9 38.6 6.00 Kniai YHE 1:5
Linda Long hexagonal Straight
PNE= 800 2425 0.3299 131.7 42.6 5.46 A7 A T FH I:6
Guangdong Irregular hexagonal Straight
PN N 5.30 2525 0.2099 1634 35.6 2.35 KNLE BEZS i 1:7
Suichuan Long hexagonal Slightly curved
R 930 2450 0379 1119 40.6 175 AUk HEES 18
Fujian Long hexagonal  Slightly curved
WME N 7.80 25.00 0.3120 143.6 36.6 6.03 iy lyaeugiz &S [:9
Xingguo Irregular hexagonal ~ Slightly curved
W NE 575 2530 02272 151.5 37.6 6.69 IE7NIATE W2 i I:10
Jiaxing Hexagonal Slightly curved
HigE N 8.50 26.25 03238 160.4 36.6 6.37 NEvavuyia &S il I:11
Wuzhiyan Hexagonal Slightly curved
Wb 7.50 2550  0.2941 128.7 45.5 2.87 ERIUE Ra=t 1:12
Hubei Hexagonal Straight
VR NE 9.80 29.30  0.3345 143.6 38.6 740 Viy:lliasvigiA FEH 1:13
Henan Irregular hexagonal Straight
ik ke 7.30 23.75  0.3074 143.6 42.6 2.55 S laeugiz FH 1:14
Weishu Irregular hexagonal Straight
FERE 5.80 2475 0.2343 167.3 38.6 2.56 Kb SEH 1:15
Angiu Long hexagonal Straight
KR N2 575 2150 0.2674 129.7 48.5 3.17 SN yaenip 2 HH 1I:16
Laifeng Irregular hexagonal Straight
P NZES 650 2575  0.2524 1267 455 6.09 KN W25 117
Taiguo Long hexagonal  Slightly curved
I 8.30 29.00 0.2862 128.7 36.6 2.33 ENIAR FH 1I:18
Laixiao Hexagonal Straight
FerkE 730 2675 02729 138.6 44.6 2.87 KNI FH II:19
Longkou Long hexagonal Straight
K 750 2400 03125 163.4 38.6 7.11 A WEES i II:20
Laida Long hexagonal  Slightly curved
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Table 3 Characters of stomatal apparatuses in ginger cultivars
) AR Outer stomatal ledge )
F AR , ‘ BURSH
Cultivar Shape 5hgk it N Wax sculpture Plate
Outer margin ~ Ornamentation  Inner margin
/it 3 2 KA R JeTE [N Je i BFPRAR I1:22
Xiaolin Long-elliptic Smooth Cerebelloid Smooth Lax rhabdoid
7R R /N2 W[ Elliptic AR IS &I e B AT AR AR :23
Zhangliang Sinuolate Cerebelloid Smooth Lax rhabdoid
EEhE 15 & Elliptic S EEEIN BURLR RN II:24
Yunnan Smooth Cerebelloid Granular Rhabdoid
MR AR HRBOR TN JeiE AR A 1I:25
Linxiao Long-elliptic Sinuolate Cerebelloid Smooth Lax rhabdoid
MR K REEE Elliptic Mk [EECIN EILTRIN RN 11:26
Linda Sinuolate Cerebelloid Granular Rhabdoid
PNAE = WEEIJE Ellipic  ¥&BOR N Jui BAFR A 1:27
Guangdong Sinuolate Cerebelloid Smooth Lax rhabdoid
BhIbZE KA I3 % Sl ITEARIN s FFR A 11:28
Suichuan Long-elliptic Smooth Cerebelloid Smooth Rhabdoid
rrE WA Elliptic UZIN [N EUETATN AT R I1:29
Fujian Sinuate Cerebelloid Granular Lax rhabdoid
P N W6[E 7% Elliptic TP iE2&7N L STh RN Rk A 11:30
Xingguo Sinuolate Cerebelloid Granular Rhabdoid
EXNFESE KWEE Jei LR AURLAR FHR 4 I1:31
Jiaxing Long-elliptic Smooth Cerebelloid Granular Rhabdoid
HIgEbAFE HHEE Elliptic T SN JeiE FRRR 44 11:32
Wuzhiyan Smooth Cerebelloid Smooth Rhabdoid
iRl S KA IR Bk RN BURLIR FRIR A 111:33
Hubei Long-elliptic Sinuolate Cerebelloid Granular Rhabdoid
OIS NHEFE Elliptic RBAR EEIN LITEIR N IR A% II1:34
Henan Sinuolate Cerebelloid Granular Rhabdoid
/BN = #4B J& Elliptic AR B €N e FRR 11:35
Weishu Sinuate Cerebelloid Smooth Rhabdoid
LI NE KA IR HeiE ENEEIN HURLAR FHIR 11I:36
Angiu Long-elliptic Smooth Cerebelloid Granular Rhabdoid
KR AZE AR R ITEARIN b FRIR A 111:37
Laifeng Long-elliptic Sinuate Cerebelloid Smooth Rhabdoid
KHAZE AR Bk [N e FRIR I11:38
Taiguo Long-elliptic Sinuate Cerebelloid Smooth Rhabdoid
FoehE KA IR % R sk Je B FPIR A% 11:39
Laixiao Long-elliptic Sinuate Cerebelloid Smooth Lax rhabdoid
PARYNE= KA e ERTAEIN BUROIR FHIR 4 111:40
Longkou Long-elliptic Smooth Cerebelloid Granular Rhabdoid
ETERE HE ¥ Elliptic bR ] RECR S FRR A& 11:41
Laida Smooth Cerebelloid Smooth Rhabdoid
A, A ] B ZE R Y. WK 2 ATEN, AL TR B A R RO AR AL
2.2.2 T ALEREH MERFE, RS DR FEXHFEDNEEDIREEN

TALERTEHU R 7R AR AL LB IR AR 6.37.6.69.6.79, HfH FLAHET,
FAARR BASE M, It T AN FIRYR I SBT3 R SR LM ALAS 16 B il ol 233,
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Table 4 Coefficients of variation in stomatal apparatuses in ginger cultivars

K . BFE Density LA
Length  Width TR ARB Stomatal
Lower epidermis  Upper epidermis apparatus index

*¥-49{H Mean value 7.53 25.74 41.18 140.01 4.776

FRUEZE Standard deviation 1.36 2.43 1.75 0.41 2.24

A5 B Variation coefficient (%) 18.04 9.43 12.40 9.88 47.00
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Table 5 Leaf shape indices of ginger cultivars
i Fif Kem) % (em) TSRS hFh & (cm) % (em) R
Cultivar Length Width  Leaf shape index Cultivar Length Width Leaf shape index
/NI # 2 Xiaolin 20.6 2.5 8.24 FfeA /2 Wuzhiyan 22.9 2.5 9.16
5K [ /& Zhangliang 21.6 23 9.39 Wb/ 2 Hubei 21.0 2.8 7.50
Z# /2% Yunnan 234 33 6.94 ¥ Fg /)22 Henan 25.6 34 7.53
IR /N3 Linxiao 223 2.9 7.69 ik K2 Weishu 252 31 8.13
MIR K Linda 23.6 2.4 9.83 % KZ Angiu 22.0 2.6 8.46
K2 Guangdong 23.9 2.6 9.19 3k R /N2 Laifeng 23.6 2.8 8.43
i%)ll /N2 Suichuan 22.0 2.7 8.15 K 2= Taiguo 18.8 2.3 8.17
1F % Fujian 22.1 24 9.21 F¥FK/pZE Laixiao 21.5 3.1 6.94
W[ /NFE Xingguo 23.1 32 7.22 . 11K 3= Longkou 24.5 2.8 8.75
M Hr = /N2 Jiaxing 255 2.6 9.81 3EFE K2 Laida 20.2 2.8 7.21
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Explanation of plates

Plate |
1-15. Leaf epidermal morphology in ginger cultivars under light micro-
scope; x450

1. Xiaolin; 2. Zhangliang; 3. Yunnan; 4. Linxiao; 5. Linda;
6. Guangdong; 7. Suichuan; 8. Fujian; 9. Xingguo; 10. Jiaxing;
11. Wuzhiyan; 12. Hubei; 13. Henan; 14. Weishu; 15. Angiu;

Plate I
16 -20. Leaf epidermal morphology in ginger cultivars under light
microscope; x450

16. Laifeng; 17. Taiguo; 18. Laixiao; 19. Longkou; 20. Laida;
21. Epidermal hair and glandular organ of cv. Zhangliang under
scanning electron microscope; x3 000
22-27. Stomatal apparatus characteristics and wax ornamentation of

ginger cultivars under scanning electron microscope; x2 000
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22. Xiaolin; 23. Zhangliang; 24. Yunnan; 25. Linxiao; 26. Linda; 27.
Guangdong;

Plate Il
28-41. Stomatal apparatus characteristics and wax ormamentation of

ginger cultivars under scanning electron microscope; x2 000

PR RS PEIAR T

28. Suichuan; 29.Fujian; 30. Xingguo; 31. Jiaxing; 32. Wuzhiyan;
33. Hubei; 34. Henan; 35. Weishu; 36. Anqiu; 37. Laifeng; 38. Taiguo;
39. Laixiao; 40. Longkou; 41. Laida;

42. Epidermal hair and glandular of cv. Jiaxing under scanning electron

microscope. x3 000
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