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Abstract: Micro-morphological characters ( including characters of stomatal apparatus, trichome and
epidermal cell around stomata) of leaf epidermis of Dioscorea bulbifera L. from fifteen populations
(including eleven wild populations and four cultivated populations) were observed and measured by
scanning electron microscope (SEM) , and a key of the fifteen populations was compiled based on micro-
morphological characters. The observation results show that there are obvious differences in inner margin
type of outer rim and rotation direction of stomatal apparatus, long axis length, density and depth of
stomata, with or without trichome and trichome type on leaf, length of long and short axes and density of
glandular hair on mesophyll, morphology of anticlinal and periclinal walls and particle shape on periclinal
walls of epidermal cells around stomata of leaves among fifteen populations. Inner margins of outer rim of
stomatal apparatus have two types of smooth and repand, and their rotation direction contains three types
of non-directive, left and right directions. Ranges of long axis length and density of stomata are 18.59-
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31.93 um and 86-356 mm™, respectively. Trichomes distribute only on lower epidermis with two types
of papilla and glandular hair with multicellular head-unicellular stalk, and papilla is mainly on midrib
and glandular hair is mainly on sub-vein and mesophyll. Length ranges of long and short axes of glandular
hair on mesophyll are 25.00-55.00 and 24.86-44.29 wm, respectively and its density range is 6-29
mm~” in most populations. Shapes of anticlinal walls of epidermal cells around stomata have six types with
straight, straight and projectional, straight and ridgelike projectional, curved, curved and ridgelike
projectional, curved and arciform projectional. Surface ornamentation of periclinal walls of epidermal
cells includes two types with tuberculate and smooth stripes and their diffuse modes also contain two
modes, one is 4-direction diffusing without surrounding stomata, another is diffusing without definite
direction after 2-3 circles of surrounding stomata. And also, particle shapes on periclinal walls contain
six types with crystalline cluster, scrap, dense powder, powder, grainy and lamellar. The comparative
analysis results reveal that the diversity of micro-morphological characters of leaf epidermis among
different populations of D. bulbifera is relatively rich, and populations with close geographic distribution
possess higher similarity of micro-morphological characters, which is corresponding to different infra-
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specific taxa of D. bulbifera.
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Table 1 Basic information of voucher specimens of fifteen populations of Dioscorea bulbifera L. for tested

RIS e faxs RN TR
population Location Growth type Collector collection
1 [ PU I Wenchuan of Sichuan, China A4 Wild JA X, RFRLZHOU Y F, WU B C 200308019
2 v [ DU )1 #R 742 Dujiangyan of Sichuan, China BF A= Wild J&A X, R ZHOU Y F, WU B C 200308021
3 [ P9 1 8% JE 111 Emei Mountain of Sichuan, China A4 Wild JE S, R ZHOU Y F, WU B C 200308001
4 rf [ V5 HTAK Tianlin of Guangxi, China P E Wild #FUE FATER HUANG C H, GUOK Y 200211067
5 1 [E A% Taiwan, China 4 Wild S5HEK CALJ L 200212132
6 v [E 39 B 165111 Hengshan of Hu’ nan, China P Wild #FYE ) FATER HUANG C H, GUOK Y 200211038
7 [ P M Longzhou of Guangxi, China P Wild #ERE FATER HUANG C H, GUOK Y 200211059
8 [ 41 3¢ Shaoguan of Guangdong, China 4 Wild #FUE FEATER HUANG C H, GUOK Y 200211037
9 v [E 73 ¥5 /1 % 1L Diaoluo Mountain of Hainan, China B4 Wild JH SO RS ZHOU Y F, WU B C 200309013
10 1 [E = g AN 7T Lijiang of Yunnan, China P Wild #EE ) JATER HUANG C H, GUOK Y 200211077
11 i [E = FF 5% F Mengzi of Yunnan, China A Wild #FUE FATER HUANG C H, GUOK Y 200212102
12 rf [ & X Fg )1 Nanchuan of Chongging, China Fibs Cultivated  JAI X, REM ZHOU Y F, WU B C 200308034
13 v 5 2 B 52 Jinghong of Yunnan, China b Cultivated  BFME, PEATER HUANG C H, GUO K'Y 200211134
14 FEIL R AN North Carolina, USA ¥ Cultivated  J& I ZHOU Y F 200403001
15 FEEILEZP A North Carolina, USA Feks Cultivated  J& LI ZHOU Y F 200403002
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Table 2 Comparison of micro-morphological characters of stomatal apparatus of Dioscorea bulbifera L. from fifteen populations

JE s At N 2% B TiEs% 77 1m) R B/ um R/ mm?
No. of population Inner margin type of outer rim  Depth Direction of rotation Length of long axis Density
1 HIHCR Repand & Deep #i Right 18.59 242
2 B IR Repand ¥R Deep £ Right 21.19 128
3 R Repand 1 Middle # Right 18.74 86
4 B IR Repand % Deep 75 Left 23.85 185
5 R IEIR Repand i Middle £i Right 26.82 185
6 IR Repand 1 Middle i Right 19.70 171
7 IR Repand & Deep 7% Left 19.93 214
8 HIHCIR Repand i Middle 45 Right 29.96 200
9 IR Repand f Middle 4 Right 22.00 356
10 IR Repand 1 Middle 77 Left 26.67 171
11 HIIR Repand & Deep FEEA Left or right 31.93 185
12 HIEIR Repand 1 Middle £ Right 19.41 271
13 St Smooth R Deep 7t Left 20.37 299
14 IR Repand & Deep #7 Right 20.67 86
15 PR Repand 7 Deep 47 Right 25.70 143

R3 15 NEMBEHME SBAREENMBSSE

Table 3 Micro-morphological characters of trichome on different parts of Dioscorea bulbifera L. leaf from fifteen populations'’

JEEE g F Nk B2 TGk g B IR E4FME  Character of glandular hair on mesophyll
No. o.f Tn'ch.om.e type Trichome hair type KAl 2/ pom S/ R/
population on midrib on sub-vein Long axis length Short axis length Density
1 - J#E Glandular hair 42.86 30.00 23
2 - £ Glandular hair 40.00 27.14 17
3 - 2% Glandular hair 37.14 37.14 6
4 L2 Papilla - 30.00 30.00 18
5 L2 Papilla - 45.72 34.29 24
6 - H£E Glandular hair 44.29 44.29 17
7 - - 31.43 31.43 <1
8 FL58, #i/b> Papilla, sparse - 50.71 33.57 <1
9 - - 33.14 24.86 29
10 AR, b Papilla, sparse 6 Glandular hair 55.00 30.71 <1
11 L% Papilla %% Glandular hair 42.85 28.57 20
12 L% Papilla - 25.00 25.00 29
13 FLZE Papilla B Glandular hair 32.85 32.85 19
14 - H#7E Glandular hair 40.00 31.43 14
15 - - 34.29 30.00 18

D _. JRWM%LF] Un-observed.
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Table 4 Micro-morphological characters of epidermis cells around stomata on leaf of Dioscorea bulbifera L. from fifteen populations

JERE - R T o R BEFEIE  Periclinal wall feature
No. of iﬁiﬁj'{k Bl By IR
lati Anticlinal wall shape By T\ WORLIE AR
population Ornamentation Diffuse mode! Particle shape
1 LA RS Curved and ridgelike projectional Y6 4L Smooth stripe I JEAR Scrap
2 Z AR Curved and ridgelike projectional eI 4550 Smooth stripe 1 IZRIN Scrap
- H traight and projectiona {H 7R 4L Smooth stripe B 4K Scrap
3 P EFEE Straight and projectional Hei 4580 Smooth stri I LTINS
4 25 I HERFE AL Curved and arciform projectional HeHE 458 Smooth stripe I JEH Serap
5 ¥l Curved J6HE £ 80 Smooth stripe I JEAR Scrap
6 S Straight eI 45 5C Smooth stripe 1 AWK Dense powder
7 - H Straight e 258 Smooth stripe I AP Dense powder
8 S Straight #2580 Smooth stripe I IR Crystalline cluster
9 A RFEHL Straight and ridgelike projectional Y 2840 Smooth stripe I FLAR Grainy
10 SEH Straight T 4580 Smooth stripe I AWK Dense powder
traight 1A 7R 4L Smooth stripe 4K Powder
11 - H. Straigh JEH 4L Smooth stri I Ktk Powd
12 LA IR Curved and ridgelike projectional Y6 £44C Smooth stripe I JEAR Scrap
13 AR Straight and ridgelike projectional Y 2540 Smooth stripe I AR Crystalline cluster
it IR RE urved and ridgelike projectiona HJg 224 Tuberculate stripe R, amellar, numerous
14 A ARFEAL Curved and ridgelik ional  HURIZ&ZL Tubercul i I Jiik, 2 Lamell
Sy urve H I 2520 Tuberculate stripe IR, Z Lamellar, numerous
15 il Curved HJR A4S Tubercul i I SR, % Lamell

DT RIAGESALIF 51, LB G A9 4205 S ALK A AT, BN 89 & 8L 5 S ALK Gl FE B 4-direction diffusing without surrounding stomata, the
stripes at both ends of stomata are parallel to long axis, the stripes at both side are perpendicular to long axis; I ; FR&ESfL 2 ~3 AJFH 1L, (HYH#L
FIARSE Diffusing after surrounding stomata 2-3 circles, but the diffuse direction is indefinite.
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B ARi%BE Explanation of Plates

BAR L 1. RESLASMER NGO ; 2. RAALEIMETR NGEBOR; 3. mAILAANE MERs ; 4. RAALER M ZEhEss ; 5. mRSLA AT IER:
6. AREMK EMFLEE; 7. R TRk ERRE; 8. RN ERUIRTE; 9. RIRBHE; 10, AP E MR EE; 11 NP EREER TR A 12, RFEHE
AR B A 1 A B

Plate I 1. Showing smooth inner margin of stomatal apparatus outer rim; 2. Showing repand inner margin of stomatal apparatus outer rim; 3. Showing
stomatal apparatus rotating non-directive; 4. Showing stomatal apparatus rotating to the left; 5. Showing stomatal apparatus rotating to the right; 6. Showing
papilla on midrib; 7. Showing glandular hair on sub-vein; 8. Showing glandular hair on mesophyll; 9. Showing density of glandular hair; 10. Showing

straight anticlinal wall; 11. Showing straight and projectional anticlinal wall; 12. Showing straight and ridgelike projectional anticlinal wall.

BT 1. "2l AT R 2. /R PR A T R BE 5 3. RS I HERBE R A TR R BE ; 4. 75 F R BE RS AREL; 5. 7n VR BESGI 420, RFRGE
SAL; 6. R TRBEIE AL NG AL 7. 7% F R BER AR IBORE ; 8. 7% 1 JEIBE(Y JERABURL 5 9. 7= 7 JRIRE MY B AR IRIBURL ; 10, 7% 1 JELBE (K B
ARIORL; 11, 751 R BE AR AURE 5 12, 73 Jal BE Y Jr PRIBDRE.

Plate I 1. Showing curved anticlinal wall; 2. Showing curved and ridgelike projectional anticlinal wall; 3. Showing curved and arciform projectional
anticlinal wall; 4. Showing tuberculate stripe of periclinal wall; 5. Showing smooth stripe of periclinal wall without surrounding stomata; 6. Showing smooth
stripe of periclinal wall with surrounding stomata; 7. Showing crystalline cluster particle on periclinal wall; 8. Showing scrap particle on periclinal wall;
9. Showing dense powder particle on periclinal wall; 10. Showing powder particle on periclinal wall; 11. Showing grainy particle on periclinal wall;
12. Showing lamellar particle on periclinal wall.

(REHE: KE2R)
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See the explanation of the end of the text
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