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Studies on Transplanting Injury in Rice Plant ITI.  Effects of root pruning treatment on the organic
constituents in each organ and rooting of seedlings after transplanting : Yoshinori YAMAMOTO (Faculty of
Agriculture, Kochi University. Nankoku, Kochi 783, Japan)

Abstract : This study was undertaken to clarify the effects of root pruning on the organic constituents and early
growth in each organ of seedling after transplanting, using 6 leaf aged seedlings without pruning roots (CS) or
with pruning all roots (PS).

The degree of transplanting injury was severer in PS than that in CS. Wilting of leaf blade and sheath in PS
was conspicuous, and carbohydrate was scarcely accumulated as a whole after transplanting. Nevertheless,
degradation of protein in the leaf blade and starch in the leaf sheath and stem was accelerated just after
transplanting and non-protein nitrogen or sugars accumulated in the stem. The accumulation of these soluble
substances in the stem promoted rooting of PS, so that there was little difference in taking roots relative to CS
which markedly accumulated carbohydrate, especially sugars, in not only the stem but also in the leaf sheath just
after transplanting. Moreover, root dry weight of PS recovered by 379, of CS untill 14 days after transplanting.
However, growth and development of tiller buds of PS was inhibited, due to partitioning of most of the
carbohydrate and nitrogen for the formation of new roots. Consequently, the dry weight in top organs decreased
35—409, as comapared with CS during 8— 14 days after transplanting by less development of leaf area of the
tillers.

Key words: Carbohydrate content, Early growth, Nitrogen content, Paddy rice, Rooting, Root pruning,
Tillering, Transplanting injury.
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Fig.1. Changes of number of tillers and roots
per plant after transplanting.
@ : Control (seedlings without pruning roots)
O : Root pruned (seedlings with pruning all
roots)
——Number of tillers, ------ Number of roots.
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Fig. 2. Changes of dry weight in each organ of
seedlings with pruning all roots (Relative
values to control).

Numerals in figure show the measured val-
ues of control (mg).

A Leaf blade, @ : Leaf sheath, O : Stem,
X : Roots.
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Fig.3. Changes of nitrogen content as dry weight basis in each organ after trans-

planting.
Symbols are the same as in Fig. 1.
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Fig. 4. Changes of carbohydrate content as dry weight basis in each organ after

transplanting.
Symbols are the same as in Fig. 1.
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Table 1. Organic constituents in top organs on the 1st and 3rd day after transplanting (Relative values
to those at transplanting =100) .

Days after Leaf Leaf

transplanting Constituents Treatment blade sheath Stem Top Roots
. CS 101 113 123 105 116

Total nitrogen PS 99 12 123 104 -

Protein nitrogen CS 101 109 121 104 113

rog PS 93 104 111 97 -

. CS 108 146 144 126 144

1 Non-protein nitrogen PS 195 173 213 187 o
Total available CS 179 158 169 166 84
Carbohydrate PS 108 96 120 101 -

. CS 131 145 156 143 118

Starch PS 67 70 79 70 -

Total sugar &) 197 320 223 253 68

g PS 123 152 277 139 -

Total nitrogen CS 105 118 145 110 157

g PS 97 120 168 106 13

o CS 105 118 137 109 160

Protein nitrogen PS 93 109 137 99 21

L CS 9% 123 197 114 145

3 Non-protein nitrogen PS 166 206 325 193 60
Total available CS 161 241 283 216 144
Carbohydrate PS 128 93 145 107 20

Starch CS 101 127 217 128 114

PS 58 78 111 77 14

) CS 184 486 535 326 158

Total sugar PS 154 126 277 144 22

* CS : Control (seedlings without pruning roots), PS . Root pruned (seedlings with pruning all roots).
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Fig.5. Amounts of protein nitrogen in succes-
sive leaf blades on main stem on the 3rd day
after transplanting (Relative values to those

at transplanting).
IR : Control, [__]: Root pruned.
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