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Varietal Difference on Morphological Change of Leaf Blade by Different Nutrient Concentration of
Culture Solution in Rice Seedlings : Hiroshi EHARA, Mikio TSUCHIYA, Yoshihiko HIRAI and Tatsuo OGO
(Faculty of Agriculture, Okayama University, Okavama 700, Japan)

Abstract : To make clear the internal leaf morphology concerned with varietal difference in specific leaf area
(SLA) response to concentration of culture solution at the seedling stage, varietal differences in leaf mor-
phological change with the advance of leaf position and in the response of leal morphogenesis to nutrient
concentration were investigated. Vascular bundle number (VBN) in transverse section of leaf blade and leaf
width increased with the advance of position, but VBN did not increase with leaf width. Increase of leaf length
with the advance of position was the greatest in NNN-type wherein nitrogen content per leaf area (NCLA)
increased but SLA did not increase with nutrient concentration increase. The increase of VBN and leaf width in
NNN-type were less than others. However, exceptionally in Dular, which was a variety in SSN-type wherein SLA
increased with nutrient concentration, the VBN did not increase with nutrient concentration and was much more
than others at every concentration. In the relationship between leaf width and length, leaf area expansion of
NNN-type depended on leaf length, but others depended on leaf width increase. From these results, it was clear
that SLA increase with heavy fertilization was extremely large in the varieties having many VBN by nature, and
getting remarkable increase of VBN in response to fertilizer increase. Then, presumably, to improve rice
productive ability efficiently in connection with fertilization, it is important that varieties have the characters, i.
e. VBN and leaf width do not increase, leaf area expansion depends on the increase of leaf length, and moreover
leaves are erect even under heavier fertilizer conditions.

Key words : Concentration of culture solution, Leaf blade, Leaf position, Morphogenesis, Rice, Seedling stage,
Varietal difference.
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List of rice varieties used.

Response type* Japonica

Indica

NNN Horei, Yamabiko, Norin 22, Asahi, Omachi H4, Azucena
NSN Koganemasari, Toyonishiki, Toyohatamochi, IR38, BPI-76, C22, Kala-Rata 1-24,
Esoshimamochi, Tsukubahatamochi Pokkali, IR46
SSN Rikuto Norin 12, Rikuto Norin 21, Akebono CP231, BR4-10, IR58, Binato, Peta,
Dular, Nona Bokra
NSnN IR32, IR42, IR60, IR4595-4-1-13, IR50,

IR52, IR28

*: Response type in nitrogen content per leaf area and specific leaf area to nutrient concentration of culture

solution®.
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Fig. 2. Relationship between width and area of
leaf blade in rice seedings of 35 cultivars.
Slope of the regression equations are 0.937 in
3rd leaf (©), 1.763 in 4th leaf (@), 2.680 in
5th leaf (1), Correlation coefficients are
0.725** in 3rd leaf, 0.659** in 4th leaf, 0.911**
in 5th leaf, 0.843** in all leaves.
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Fig. 1. Relationship between length and area of

leaf blade in rice seedings of 35 cultivars.
Slope of the regression equations are 0.224 in
3rd leaf (72), 0.237 in 4th leaf (@), 0.331 in
5th leaf (1), Correlation coefficients are
0.973** in 3rd leaf, 0.839** in 4th leaf, (0.766**
in 5th leaf, 0.923** in all leaves.
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Fig. 3. Leaf blade length and width of 3rd, 4th
and 5th leaf on the main stem in four varietal
groups.
——— :NNN,—~——:NSN, - : SSN,
— «—:NSnN. Bars indicate confidence
interval.
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Vascular bundle number
Fig. 4. Relationship between vascular bundle
number and width of leaf blade.
Slope of the regression equations are 0.146 in
3rd leaf (), 0.164 in 4th leaf (@), 0.222 in
5th leaf (1), Correlation coefficients are
0.722** in 3rd leaf, 0.609** in 4th leaf, 0.866**
in 5th leaf, 0.822** in all leaves.

BV TIE, ASRRIZEMOETICE DR I HER
OIS E L OMER & R/ W RERS D
N, HEKBEIZNT S SLA OFEA/ NS HE
HETCHERBOBIMYNS W I RSN,

2. EREABEIIWTIEEFLEEROSTER

=R

HEEREE N T 2HERBOEIIDHTHS
¥, NNN BiZJ@4 % H4 BLUEMK22 5 TIRE
{EnED SN e > O L T, SSN # @ Dular

TIEEREE N 2RSS0, EOBRE
5 o
5 4 s
o P .
4 = ju} & o
o [ ] -
— o s a%
E 3 *J g °
= DU./ O%
g ® o e} °
g €5 o °
= 2F o o
9 o
1p
o Lﬁ} 1 1 1 y L L J
0.12 0.16 0.20 0.24
Vascular bundle distance (mm)
Fig. 5. Relationship between vascular bundle

distance and width of leaf blade.
Slope of the regression equations are 9.859 in
3rd leaf (+), 17.036 in 4th leaf (@), 34.117
in 5th leaf (7)., Correlation coefficients are
0.429* in 3rd leaf, 0.724** in 4th leaf, 0.872**
in 5th leaf, 0.383** in all leaves.
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Fig. 7. Change of vascular bundle number to
concentration of culture solution.
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percentage to standard concentration of
Kimura B solution.

Bars indicate confidence interval.
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Fig. 8. Relationship between response of leaf
width and leaf length to concentration of
culture solution.
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