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Comparison on microstructures of epidermis and
stomatal apparatus of leaf between tetraploid
and diploid of Dioscorea zingiberensis
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Abstract: Morphology and microstructure of epidermis and stomatal apparatus in guard cell of sunny leaves and shady
ones between diploid and tetraploid Dioscorea zingiberensis have been comparatively studied, The results are as fol-
lows : there are distinctly differences on their morphology and microstructure between diploid and tetraploid, sunny leaf
and shady one. There are two morphological types of epidermal cells: regular polygon epidermis and irregular mean-
der configuration ones. The stomatal apparatus, which exist only in under epidermis,is irregular type of stomatal ap-
paratus as that of typical dicotyle. The mean densities of epidermic cells and stomatal apparatus, stomatal index of
tetraploid, which are 476. 82+ 6. 87 cells * mm?%,78. 22+ 3. 1 units * mm? and 14. 11 respectively, is smaller by
4.60%,17.95% and 11. 98% respectively than that of diploid. But the even length and width of stomatal apparatus,
width of guard cell of the former, which are 32. 7842, 09um,26. 074 1. 55um, 9. 634 1. 142m respectively,is larger
by 10.73%,3. 90% and 18. 01% than that of the latter respectively,and the difference is all at extremely distinct lev-
el. That of shady leaf of the former is larger by 5. 77% ,6.00% and 8. 72% respectively than that of sunny one,and
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the latter by 1. 72%,1. 74% and 2. 41% respectively. The chloroplast numbers in guard cell of stoma of tetraploid
are 23.93:3. 19,74. 00% more than that of diploid. The densities of epidermic cell and stoma, stomatal index, size of

stoma, chloroplast numbers in guard cell, especially the width of guard cell can be used to identify the tetraploid and

diploid. The leaf structure of tetraploid is good for high yield.
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Table 1

Numbers of epidermis cells and stoma of leaves between diploid and tetraploid of D. zingiberensis

SABFHHEE G - mm?)

% B 40 0 #8H (4 - mm2) Average number of epidermis cells per mm?

Average number of stoma per mm? PO{% 4k Tetraploid Z %1% Diploid PO %44 Tetraploid Zf# 4 Diploid
FUEF % Average/ken 43.94+3.1 54.313.7 267.316.87 279.1+6.48
3 )% BF Average density 78.22+3.1 95.33+3.7 476.28+6. 87 499.26+6.48

2 BHERNEGS SEMAEREMTRESALBHAN

Table 2 Size of stomatal apparatus of sunny and shady leaves of tetraploid and diploid D. zingiberensis

T ] S FL#s K SL(pm) SFLASF SW(pm) PR GW(um)

Types of leaves  pypr i Tetraploid =4k Diploid PU{%4k Tetraploid Zf#{k Diploid P4k Tetraploid Z{&{k Diploid
WU} Sunny leaves  31.86042.195  29.354+2.692  25.31241.795 24.866+2.298  9.226F1.157  8.06240.912
BHU} Shady leaves  33.698+1.982  29.860+2.598  26.830+1.310  25.31842.390  10.030%1.127  8.256+1.094
SE# Average 32.7794+2.089 29.60312.645 26.071+1.553 25.092+2. 344 9.628+1.142 8.159+1.003

Note: SL-length of stoma; SW-width of stoma; GW-width of guard cell.

A1(x800)

B1(x800)

A2(x400) A3(x400)

B2(x400) B3(x400)

BRI 1. 5k T (X800); 2. AR T 2K (X400 3. 5L T &K (X 400) ; 4. TF KA, T & B (X 800); 5. W%
PRBAR T R (X 400); 6. PUfE{R4T 0t T &R B (X 4000, CH. MK ; CW. I ; EP. ZE A : GC. AT : SA. SFL2%: VA .M.

P!ate I 1. Under epidermis of sunny leaf of diploid; 2. Under epidermis of shady leaf; 3. Under epidermis of young leaf of diploid; 4. Under epider-
mis of sunny leaf of traploid; 5. Under epidermis of shady leaf of tetraploid; 6. Under epidermis of young leaf of tetraploid, CH:chloroplast; CW:cell
wall; EP:epidermic cell; GC:guard cell; SA:stomatal apparatus; VA :vacuole.
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Fig. 1 Comparison of chloroplast number
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