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Anatomy Structures of Leaves and Stems in the Dwarfing Mutant Soybean
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Abstract : Dwarf, a excellent agronomic index, is thought to play important roles in improving the growing density and enhan-
cing the efficiency of photosynthesis. The soybean dwarf mutant Dongze 11 was obtained from Dongnong 42 treated with
NaN;. Anatomic structures of leaves and stem were observed by paraffin- slice- up in mutant soybean and wild type. The re-
sults indicated that shorter transverse length of parenchyma cell (width) ,longer vertical length and smaller parenchyma cell
number per unit area (no significant difference) were detected in dwarf mutant. Morphological measurements revealed that
blade- thickness, palisade tissue- thickness , spongy- thickness and proportion of spongy- thickness and palisade tissue- thick-
ness were all smaller in the dawarf mutant plants, and those characters was notably different in shorter dawarf plants. The
numbers of main vascular bundle , vessel number, vessel diameter,area of transporting water and area of phloem in main vein
of leaves were lower in the dawarf mutant soybean. In the present study,the dwarfing seedlings were screened , based on tis-
sue propotion of spongy thickness and palisade thickness.
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Table 1  Comparison of cross section of stem in anatomy between wild type and mutant
i H Ttem B A=A Wild type 2875 fA Mutant
TS 20 d £ L/pum 1482.912 +86.919 1760.958 +99.671(119) **
Fe W/ um 2834.118 +£31.801 2019.492 +20.406(71) **

20 days aft
ays after £ x5 LxW/ um

emel'gel’l(fe g’ﬁ;%ﬂ{ﬁ EI NVB
iR 30 d L/
P W/ pm

30 days after -
K x5 LxW/ um

YL AR H NVB

emergence

1482.912 x2834.118
16 £1.225
2204.856 +98.470
1356.084 +78.276
2204.856 x 1356. 084
15.2 £0.837

1760.958 x 2019. 492 (85)
16.2 +1.304(101)™
1719.495 £25.580(80) **
1349. 580 +98.370(100) ™
1719.495 x 1349. 580(78)
16 +1.095(105) ns

T A FRIR R AR A B 22 SR 3 T 1 %0 KOV 22 SR R 5 1 T BB D SR A o A B 4 L, AR AR 100%

ns

, ** :Means no significant, significant different at 1% level  respectively ; the percent of the mutant and wild phenotype were presented in bracket,

wild phenotype is 100% . L:length ; W :width ; NVB:number of vascular bundle.
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Table 2 Comparison of vertical section of stem in anatomy

between wild phenotype and mutant

W ) R

Wild type Mutant

I H Item

1601. 610 = 14.082

4% DIA/um 1573. 155 +58. 060

(102)™

THE B 2 i AR 1) 4K 77. 570 + 11. 179
82.430 +13.331

(%) WPC/pm (94)™

THERE 41 L 9 1) K B 110. 690 + 9. 440
107.270 +£10.310

THERE A1 23 )
31.750 £3.594  28.333 +7.095(89)"

DPC/235225 pm?®

DIA ; diameter; WPC; width of parenchyma cell; LPC: length of pa-

renchyma cell ; DPC : density of parenchyma cell.
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A. Cross section of stem in mutant(40 x ) ;B. Cross section of stem in wild type(40 x ) ; C. Vertical section of stem in mutant( 100

x ) ;D. Vertical section of stem in wild type(100 x ) ; E. Cross section of main vein of blades in mutant(100 x ) ;F. Cross section of

main vein of blades in wild type (100 x )
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Fig. 1  Anatomy structures of leaves and stems in the soybean during 30 days after emergence
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Table 3 Comparison of vascular bundle characteristics in main vein of leaves between wild type and mutant

iH Item

£ Wild type

875 fK Mutant

HHJE 20 d
20 days after

emergence

T JE 30 d
30 days after

emergence

HEEHEE NVB

KB FEEH NXV
ARBTHB 4 EH A DXV/pm
KT ATW / um?

) A R TAP / pim?
A HEH NVB
AR FE R H NXV
ARJTHS S48 HA2 DXV/ um
KT ATW /pm?

9 B EB A AL TAP / pm?

1,2

19.8

13.850 +0.705
2981.574
25125.280

3

28

15.703 +0.936
5419.981

21346.79

1
20.25(102)

13.275 =1.072(96) ns
2801.205(94)
27302.350(109)

1

12.4(44)

11.350 £0.285(72) **
1254.009(23)
6231.414(29)

NVB : number of vascular bundle ; NXV ; number of xylem vessel ; DXV :density of xylem vessel ; ATW ; area of transporting water; TAP ; transverse area

of phloem.
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Table 4 Comparison of leaves character in anatomy between wild type and mutant

Tt Ttem Y247 Wild type ZE7F 4R Mutant
i J5L TB/ pm 111.965 £7.030 109.760 =8.627(98) ™
[ % ¢ J& TUE/ pum 10.780 +1.265 13.475 £1.291(125) **
R 20 d T?‘%ﬁETDE/Mm 10.780 +1.713 11.270 +1.713(105)™
20 days after ML LU TPT/ pum 46.06 =5.267 45.815 +4.329(99)™
WA 2 R/ 0B PTPTL 41.138 41.741(101)
cmergenee AL 2R TST/ pum 44.590 +7.286 39.200 +5.889(88)™
T 4 4 UL/ 5L PTSTL 39.825 35.714(90)
i/ ¥ PSTPTT 1.033 1.169(113)
& TB/ wm 140. 630 +9. 677 112.945 +6.973(80) **
B TUE/ pim 14.945 £2.933 13.965 £3.277(93)™
R 30 d KB TDE/ um 12.250 1. 633 11.760 =1.550(96) ™

30 days after

emergence

M ZUR TPT/ um

M 4R /i J& PTPTL
AR LU TST/ pm
TR ZUE /& PTSTL
ML/ PSTPTT

64.925 +9. 680
46.167
48.755 +7.786
34.669
1.332

54.390 +5.515(84) **
48.156(104)
32.830 £4.649(67) **
29.067(84)
1.657(124)

TB : thickness of blades; TUE : thickness of upside epidermis; TDE :thickness of downside epidermis; TPT :thickness of palisade tissue ; TST ; thickness

of spongy tissue; PTPTL; proportion of thickness between palisade tissue and leave; PTSTL: proportion of thickness between spongy tissue and leave;

PSTPTT ; proportion of spongy tissue and palisade tissue thickness.
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