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Effects of Silicon, Supplied at Different Growing Seasons
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Fig. 1. Experimental design,
Remarks; JIIl Silicon supplying-period
Replication: 4
Table 1. Composition of the nutrient
solution
Element Con;;’r;ltration Chemical form
WT pH 5.6 I L K.
N 20 NH,NO,, NH,H,PO,, KNO,3
P,O; 10 NH,H,PO,
K,O 20 KNO,
CaO 10 CacCl,-2H,0 Th -
MgO 10 MgSO,-7H,0
Fe 1.0 Fe-EDTA*
Mn O. 3 Mnsoll"l"éHgO
B 0.1 H;3BO;
Zn 0.01 ZnSO,-7H,0
Cu 0.01 CuS0,-5H,0
Mo 0. 001 (NH)eM0,0,4-4H,0
SIOZ 100.0 XSiOZ-szO"‘ :":

Remarks; pH 5.6
* Fe-EDTA was prepared with FeSO,-
7H,0 and Na-EDTA,
=% Silicic acid solution was prepared by
passing sodium silicate through a H-
type cation exchange resin (Amber-
lite IR-120) column,2®
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Fig. 2. Plant height,
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Table 2. Yield and yield-components
. . . Number of Percentage
i Winnowed Abortive Grain-straw . A 4 1, 000-
1;181 Straw  Root paddy grains ratio gralll?lsl per ofg;;p;zed kernel-weight*
g/pot  g/pot g/pot g/pot X100 g

1 52.0 12.2 41. 6 2.06 0.88 20.0 88 23.6
2 50.7 11.6 41.6 2.54 0.82 19. 8 88 23.6
3 46. 8 11. 4 37.1 2.71 0.79 18.3 86 23.5
4 45.6 11.3 36.2 3. 84 0.79 17.9 86 23. 4
5 44,8 11.2 35.9 3. 45 0. 80 18.0 86 23. 4
6 44, 4 11. 2 35.9 3.51 0.81 18.0 85 23.3
7 43. 5 10.7 35.9 3. 60 0. 83 18. 2 85 23.3
8 42.6 10.7 35.8 4. 06 0. 84 18. 4 84 23. 2
9 41.7 10.3 35.0 4, 40 0. 84 18.2 83 23. 1
10 41.0 10.1 34.5 4,61 0. 84 18.1 81 22.9
11 42.9 10.5 35.4 3. 45 0. 83 18.0 62 22.9
12 47.0 11.0 36.2 2.29 0.77 19.0 82 23.0
13 50.7 11. 4 38.6 1.76 0.76 20.0 5

Remark ; * Hulled rice
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Fig. 3. Weights of leaves of each
position on the stems,
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Time-course of silicon absorption by the rice plants.

Contents of silicon in the plants

Si0; % by dry weight

Fig. 4,
Table 3,

Plot
No Leaf-blade Leaf-sheath Stem
1 15.1 14.0 3.74
2 14, 4 13. 6 3.70
3 9.43 9.33 3.81
4 8. 45 8. 67 3. 86
5 8. 01 7.20 3. 67
6 6.78 6.16 3. 39
7 4.73 4.97 2.95
8 3.71 3.70 2.77
9 3. 24 2. 66 2. 33
10 0. 20 0. 09 0.04
11 2.05 1.30 0.11
12 7.27 5.85 0. 14
9. 24 8. 0.19
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Hull

Root Hulled grain Abortive grain
.82 0.07 12. 2 5. 88
75 0.07 12.0 5. 44
29 0.07 12.1 5. 04
26 0.08 12.1 4.78
20 0. 07 12.1 4. 42
19 0. 07 11.8 4. 06
11 0.07 11.8 6. 69
09 0. 09 11. 3 4, 96
09 0. 08 8. 54 3.37
07 0.01 0.12 0.09
18 0.02 0.21 0.12
39 0.02 0.34 0.11
44 0.01 0. 40 0.16
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Fig. 5. Silicon content of leaf of each
position on the stem,
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Summary

The rice plants were cultured by water culture technique, using thirteen different treat-
ments, with the gradual differenciations in the periods of silicon-supply and silicon-lacking
as shown in Fig. 1. The results obtained are as follows:

1. The leaves emerged in the silicon lacking period were slender and noticeably dro-
oped, whereas the leaves emerged in the silicon supplying period were tough and upright.

2. The plant-height increased the more, in proportion both to the silicon supply com-
menced the earlier and to it brought to the end the later.

3. In those plots of No. 10-13 where the silicon supply was cut off more than twenty
days before heading, a number of brown spots appeared on the hulls after heading, while
in those plots of No. 1-9 where the silicon supply was commenced before or immediately
after heading, the hulls were apparently healthy.

4. The earlier was the commencement of silicon supply and the later was the stoppage
of it, the larger was the straw-weight, the root and the winnowed paddy ; whereas the
smaller was the weight of the abortive grains.

5. The earlier was the commencement of silicon supply, the more increased were the
number of grains per hill, the percentage of ripened grains and the 1,000-kernel-weight.
While the earlier was the stoppage of silicon supply, the more decreased were the number
of grains per hill and the 1,000-kernel-weight, while the percentages of ripened grains in
those plots of No. 11-13 where silicon was short of the nutrient solution, during the
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reproductive-growth stage, were remarkably low.

6. In the early stage of the plant growth (July Ist-20th), any significant effect of
silicon-lack in the nutrient solution on the yields and some components of the yield was
not observed.

7. The earlier was the commencement of silicon supply, and the later was the stoppage
of it, the larger was the weights of leaves at each position on the stems.

8. In every stage, except the early stage of plant growth, the silicon contents of the
leaf-blade, the leaf-sheath and the root increased the more in proportion to the silicon
supply commenced the earlier and to its stoppage carried out the later.

9. The silicon contents of the stems in those plots of No. 1-6 where the silicon supply
was commenced before the internode-elongation stage, and the silicon contents of the hulls
in those plots of No. 1-8 where the silicon supply was commenced before heading, there
was not any significant difference noted among those plots. The silicon contents of the
stems in the plot of No. 9 where the silicon supply was commenced after the internode-
elongation stage, and the silicon contents of the hulls in those plots of No. 7-9 where the
silicon supply was commenced after heading, decreased significantly respectively. In those
plots of No. 10-13, the silicon contents of the stems and the hulls were remarkably small.

10. Concerning the ratio of the amounts of silicon accumulated in the leaves between
the one position and the next on the stems, first leaves (flag leaves) / secondary leaves
was noted to be highest in the plot of No. 7, and secondary leaves / third leaves was noted
to be highest in the plot of No. 6, and both the first leaf in No. 7 and the secondary one
in No. 6 were noted to have previously been supplied silicon since their leaf-development
stages.

11. The rate of distribution of silicon in the rice plants was observed to be the more
decreased in the leaf-blade and the leaf-sheath, and the more increased in the ear and the
stem, in proportion to the commencement of the silicon supply made the later, though it
was remarkably low in the ear and the stem of those plots of No. 11-13.



