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’ Studies on Transplanting Injury in Rice Plant
IX. Effects of Transplanting on the Morphological Changesvof New
Leaves and Roots of Seedlings after Transplanting

Yoshinori Yamamoto and Toshimitsu M ATSUOKA
Laboratory of Crop Science and ‘Plant Breeding, Faculty of Agriculture

Abstract: Using the materials in the previous report ?, effecté of transplanting per se
and pruning part by transplanting proceedures on the outer and inner morphology of
new leaves on the main stem and new roots emerged after transplanting were studied.
1) Effects of transplanting on the leaf sheath length, leaf blade length and leaf area,
and leaf width and number of stomata were severest on the 5th, 6th, and 7th leaf,
respectively and those except leaf width and number of stomata were reduced in- or-
der of seedling without pruning (TP-S) > with pruning all leaf blades (LC-S) > with
pruning all roots (RC-S) than those of non-transplanted ones (DS-S). The total number
of stomata on the 6th leaf blade was not significantly different among the seedlings,
because the- greater the leaf area reduced, the higher the density was. All the seedlings
were almost equal in number of vascular bundles of the 6th leaf blade, but distances
between large or small vascular bundles and leaf blade thicknesses were less in order
of TP-S > RC-S > LC-S than those of DS-S. 2) The diameter of new roots measured at
lcm from their base on the 3rd and 7th day after transplanting was larger in- order
of DS-S >TP-S > RC-S > LC-S, mainly depending on the thickness of cortex, and signif-
icant difference was found even between DS-S and TP-S. These results suggested that
morphological changes of newly einerged leaves and roots in transplanted seedlings
were closely related  to their early growth through the photosynthetic ability of the

leaves and water or nutrient absorption rate of the roots.
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Table 1. Some leaf characters of successive leaves on the main stem

Leaf Treatment ** Leaf blade Leaf blade Leaf = Leaf sheath Stomatal No.- of stomata
position* length(cm)  width(m) area(cf) - length(cm) density *** (/ mr) per leaf *** (X 100)
DS 15.8(100)a 5.6(100)a 7.31(100}a 9.6(100)a _ 186(100)a 1363(100)a
5 th TP 15.8(100)a 5.2( 93)b 6.62( 91)a 89( 93)b '189(102) 1249( 92)a
LC - - - 5( 89)b . -
RC 15.8(100)a 5.8(104)a 7.25( 99)a 78( 81)c 188(101) 1362(100)a
DS 19.1(100)a 6‘9(100)a 10.79(100}a 10.4(100)a 182(100)d 1968(100)a
6 th TP 16.3(:85)b 6.1( 88)b- 8.03( 74)b 10.6(102)a  226(124)< 1811( 92)a
LC 16.9( 88)b 5.2( 75)d 6.58( 61)c 9.6( 92)c ~ 266(146)b 1747( 89)a
RC 135( 71)¢ 5.6( 81)c 5.93( 55)d 10.1( 97)b  316(174)a 1865( 95)a’
DS 20.6(100)b 8.5(100)a 13.80(100)a 12.1(100)b 226(100)a. - 3118(100)a
7 th TP 21.9(106)a 8.3( 98)a 13.27( 96)a 12.9(107)a = 207(-92)a 2736( 88)b
LC 187( De 60(70)c 955(69)c 12.6(104)a - 201( 89)a 1919( 62)c¢
RC 18.9( 92)c 6.7(79)b 11.34( 82)b 12.9(107)a - 190( 84)a 2158(-69) ¢
DS 22.8(100)¢ 9.2(100)a 16.39(100)a 16.1(100)a 252(100)ab 4125(100)b
8 th TP 25.1(110)a 8:6( 93)b 16.79(1 02)a 16.3(101)a . 275(109 9)a 4617(112)a
LC 24.6(108)ab 8.2( 89)c 14.61( 89)b 15.1( 94)b = 216( 86)a 3152( 76)c
RC 23.7(104)be 8.1( 88)c 14.07( 86)b 16.:2(101)a = 246( 98)b 3457( 84)c

" Note 1) Numerals in parenthesis show the relative values to DS (=100)."
2) ‘Treatments followed by a common alphabetical letter are not significantly different
at 5 % level by Duncan’s Multiple Range test.
* Counted acropetally .
#+ DS < Non-transplanted seedling, TP,LC,RC: Transplanted seedlings without pruning and
with pruning all leaf blades or all roots, respectively .
sk Mean value of adaxial and abaxial sides.

Table 2. Thickness at some positions and distance between vascular bundles of the 6th
leaf blade on the main stem

Tickness (# m) at Distance between vbs . ( # m)
VB1* VB2 vb1** vb2 .vb2 mel** mc2 me3 DTI1* DT2 DT3 Mean
DS 165.8a* 154.2a 111.7a 110.4a 102.9a 89.2a 86.52 82.1a  220.4a 22392 198.1a 214.1a
(100) - (100) (100) (100) (100) (100) (100). (100) (100).  (100) (100) (100)
TP 154.2b 137.5b 100.0b - 95.4b 88.3b. 84.6a 79.2b- 79.2a .206.7a 204.5b 180.8b 197.5b
(93) (89) (90) (86) (86) (95 (92 (96) (94 (91) (91) (92
LC 136.7c 122.1c 89.6c 86.3c 80.0c 73.8b 67.1c 66.3b - 159.1c 170.5d 153.3d 161.9d
(82) (79 (80) (78 (78 (83 (78 (81) (720 (76 (77) (76)
RC 132.5¢c 115.8c 87.9¢c 87.9c 79.2c 73.8b 71.7¢c 66.3b- 189.5b 182.6¢ 161.9¢ 178.0¢
(80) (75 (79 (80) (77) (83 (83 (81) (86 (82 (82 (83
Note 1) VB:Large vascular bundle, vb:Small vascular bundle, mc: Motor cell.
2) Numerals in parenthesis show the relative values to DS (=100) .
*, *xRefer-to Table 1 and Fig. 1, respectively.

Treatment *
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Table 3. Diameter of large and small vascular bundle and length of motor cell
Diameter { # m) of - Length (z2m) of
VB1* VB2 vbl**  vb2 vb 3 me.1¥* ° mc 2 mc 3
DS 80.4a* 769a 27.1a . 265ba  25H.2a :38.8a '35.0ab” 31.7a
. _(100) . (100).- (100) (100) . (100) (100) ~ (100) (100)
TP 73.3b - 69.0b  24.4b 265a . 24.4a 39.2a - 37.9a .32.9a
(91)  (90) (90) (100) (97 (101) - (108) (104)
LC 69.0c 60.1c 24.8p 25.4a 20.8b 31.7b 30.8¢ - 26.3b
: (86) (78 (92) (96) (83) (182) (88) (83
RC 66.3d 62.3c - 23.8b.  24.2a  21.0b 35.4ab 32.9bc  30.0ab
(82)  (81) (88 (91) (83 (91) (94) (95)
Note) Numerals in parenthesis show the relative values to DS (=100) .
*Refer to Table 1., **Refer to Fig. 1 and Table 2 .

Treatment *
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Fig. 1 . Measured position of thickness and distance between vascular bundles in tranverse
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Note) VB : Large vascular bundle, vb : Small vascular bun;dle, me . Motor cell.
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Table 4. Diameter of new root and its components at 3 and 7 days after transplanting

3 days after transplanting i 7 days after transplanting
Treatment * Diameter of Thickness  No . of cortical Diameter of Thickness No . of cortical
mOf cortex( gm) cell layers ** root( u m)stele( # m)of cortex (g m)ecell layers **
DS 813a* 194a 619a 7.5ab 845a 223a 622a 8.0a

(100) (100) (100) (100) (100) (100) (100) (100)
TP 794ab 2202 549a 7.8a 758b 191b 567b 7.5a
( 98) (103) ( 96) (104) (90) - (86) { 91) ( 94)
LC 672¢ 190a 482¢ 6.8b 507b 150¢ 357b 6.1b
(83) (98) (78) (91) (60) (68 (57) (76)
RC 758b 213a 542b 7.3ab 579 184b 395¢ 6.1b
(93)  (110) ( 88) (97) (69 (82 ( 63) ( 76)

Note) Numerals in parenthesis show the relative values to DS (=100) .
*Refer to Table 1., #*kIncluded epidermal cell.
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