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Studies on the Physiological Functions of Silicic Acid applied
to Rice and Wheat

2. Effects of Silicic Acid on the Movement of Carbohydrates assimilated
from Leaf-Blades, Leaf-Sheaths, Stalks, and Roots to Ears.
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C L AUEEE - FEE o IO K EH RILHBR DTV IR U, SRR « EHWX
21~24% % TIET T 328, HEWIIBEDERORR) 2~55% 1 ¥ 2T \5. ZL T SiO: XDk
NEHRIWNHEE DS D L Y EICEL 2T\ 5.

RO KTEHRIL T8~84% R L, SiO XL 9A23H D X 5 7sflbb b b 208, RFICE»
THBR OB D LD H0RME A, TOEIEDTHS. ETI LMYz Licl, TRETS W
T 78~849% D K43 BB AL EY OEINCH DT 323, RIS T KD EEENEL WD
LT L OTIHADOEALEEY S EMAREC /DT 20T 2 F 0. FBENTRX 2 H5 DIH
T ZDOHEERHALIS.

2 BABOSEELSLIUSEE

1) &FF FRYToORTEOEAZ L Table 1 3 L ° Fig. 2 @3 h 0.52~0.06% CHEL T
B BEH TR 51 Si0: [Xid 0.41% 705 0.16 %1 @ik L Se Bt 72 o Th 1
EFAL TV 20, HHEEIE SiO: XX h &< 0.5% 6L T #&4A L 53 h 32 T L T 2108
. FEWTIEEARMEL 0.34~0.11 % THIFEE % SiO: ITHIX L D 20 E W28, RT3
CHRECEIRART U AR R 2~3 BTz L IR L 0 0L /e b, = DIRHE 23 5e2dl] % T

Table 1. Percentage and quantity of reducing sugar per pot

=

N Plot Fresh matter (%) Dried matter (%) \ Quantity (mg)
%};N Si0;  Non SiOz | SiO: Non SiO: | SiO:(A) Non SiOx(B) »‘;><1oo
9.10 | Ear 0.37 0.35 1.09 1.09 78.4 58.3 134

Leaf-blade | 0.41 0.50 1.14 1.57 | 2333 225.6 103
Leaf-sheath | 0.34 0.29 1.27 1.27 } 330.6 207.4 331
Stalk 0.25 0.35 112 164 | 1432 141.0 102
Root — — 0.55 073 | 865 77.1 112
Sum — — — — | 8720 709.4 123
9.23 | Ear 0.37 0.45 0.76 100 . 212 214.8 103
Leaf-blade | 027 0.50 0.70 1.39 131.2 199.9 66
Leaf-sheath | 0.17 0.18 0.67 0.82 141.5 126.0 112
Stalk 0.28 0.40 1.58 2.17 199.1 247.4 81
Root — — 0.47 0.57 69.9 76.2 92
Sum — — — — 762.9 864.3 88
10. 8| Ear 0.11 011 | 017 0.16 63.2 57.5 110
Leaf-blade | 0.16 0.52 0.28 1.01 49.5 117.3 42
Leaf-sheath | 0.13 0.16 0.33 0.53 54.5 75.8 72
Stalk 0.10 0.13 0.52 0.81 52.9 70.0 76
Root — — 0.29 0.30 43.1 326 132
Sum — — — — 2632 353.2 75
10.21 | Ear 0.06 0.07 0.08 0.10 40.4 40.3 100
Leaf-blade | 023 044 | 008 0.10 49.7 66.5 75
Leaf-sheath | 0.11 0.15 | 020 0.34 41.5 46.0 90
Stalk 0.07 0.23 0.41 1.40 45.7 109.8 )
Root — — 0.20 0.67 32.3 91.0 36
Sum _ - = — 209.6 353.6 59
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Fig. 2. Percentage of reducing sugar in a fresh sample
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Fig. 3 Quantity of reducing sugar pot (as glucose, in mg)
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Table 2. Percentage and quantity of non-reducing sugar per pot

\\‘\ - Plot Fresh matter (% Dried matter (%) Quantity (mg)
_Dat\é\“\ Part Si0:  Non SiO; | Si0z  Non SiO: | Si0:(A) Non SiOx(B) ‘];‘><100
9.10 | Ear 0.26 0.27 0.63 0.82 45.7 43.3 106

Leaf-blade | 032 0.16 0.94 0.50 191.4 71.7 267
Leaf-sheath | 0.24 0.31 0.92 1.34 239.6 220.3 109
Stalk 0.58 0.84 2.65 3.94 3389 339.7 100
Root - — 0.01 0.21 1.3 22.1 6
Sum — — - - 816.9 697.1 117
9.23 | Ear 0.48 0.39 0.97 0.87 284.6 186.9 152
Leaf-blade | 025 0.15 0.68 0.43 125.7 61.8 206
Leaf-sheath | 0.11 0.17 0.42 0.75 90.2 115.3 78
Stalk 0.13 0.29 0.68 1.54 85.7 175.5 49
Root = — 0.45 0.29 66.2 27.8 238
Sum J—— — — — 652.4 567.3 115
10. 8| Ear 051 0.53 0.76 0.78 284.6. 280.3 102
Leaf-blade @ 0.5 0.12 0.43 0.23 77.8 20.0 389
Leaf-sheath | 0.14 0.17 0.34 0.55 56.3 78.6 72
Stalk 0.03 0.22 0.16 1.38 16.2 119.2 13
Root - — 0.20 0.53 29.6 57.6 51
Sum L — — - - 464.5 555.7 84
10.21 | Ear | 0.48 0.45 0.60 0.58 308.5 2337 130
Leaf-blade | 0.28 0.15 0.37 0.20 62.6 23.0 272
Leaf-sheath | 0.15 0.09 0.25 0.21 522 28.4 184
Stalk 0.05 0.25 0.27 1.47 30.1 115.2 26
Root — — 0.15 0.27 236 36.7 64
Sum . - — — 471.0 437.0 109

fiTh 5. FEHTI0.31~0.09% THEE %2 HHIBEIC e 3 % CIRBR OGBS, S8
W75 % &I Si0: KD HRRRE L 80T b, ETIHHEE A O S 5T 0.84~0.589% T % 528
FECD DY EORBHOC WA USRI 7 B L BT e 2 1o hd T e 2t ER LT
5. ZORMERIEHEIC SiO: XL 9 b5l Ed . FETIL 0.53~020% T #ik LHL 10H8H
XD X 5 7eBisbd b 255, RFicitcoT Si0; RAE L 20T\ 3.

2) BFE CoOEFFRE Table 2 35 X of Fig. 5 0 b T ALIEAON 2 W 23S T3 SiO;
RicZ <, MR OETIINRXIZL L, Tk SiO; KicE < e 2T\ 5.

HH TIRBRAT 2RI L T 32035, Si0: RTIRHICHBX L ) 2~3 (%% feoT\ 5.
TR RE RS B MK NI A LA R L D B 28, DT Ic i VAT L
R SiO; Rz VT L W SERIRNIC /s 5 & Si0: XM T 2389 % 0 e kBB @ AL
DT 5. B « ORI A HD, FTOEREE O TV EETIIRAT L b WED
RIZFR L T 505 FHRINCR 5 & MBI SiO: Ko 324 OFITERNB IR T 5. BTt
BICHI T RBDATE T Si0: RiIcE s, B/ 3 L BRICZ S MBELBIA TV 5. 1
BT BRDRTPRC BB ERAIN L, Fic S0 RO A2 HBR & & ERAFEL LoT 5.
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Fig. 4. Percentage of non-reducing sugar in a fresh sample
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Table 3. Percentage and quantity of starch per pot

\\ Part Fresh matter ( %) Dried matter (/ ) Quantlty (mg)
Da;c\\ Plot i SlOz B 7I\iorj SlO> Si0:  Non SiO: SlOz(A) Non SiO: (B) g X 19,07_

9.10 | Ear 6 32 4.50 17.23 13.90 1242.2 740.9 169
Leaf-blade 1.69 1.32 4.80 4,14 981.6 595.7 165
Leaf-sheath 227 2.21 8.51 9.66 2218.6 1582.3 140

Stalk 1.79 1.92 9.04 9.04 1156.2 777.4 149

Root — — 10.24 8.87 1607.7 939.3 171

Sum — e — — 7206.3 4635.6 155

9.23 Ear i 14.44 14.83 29.26 33.22 8549.8 7135.7 110
Leaf-blade 1 3.06 2.75 8.13 7.69 1514.6 1105.6 164
Leaf-sheath 332 2.57 12.94 11.41 2753.6 1753.7 157

Stalk 0.61 0.94 341 5.09 430.7 580.3 74

Root —_ — 9.66 13.91 1433.5 1681.7 85

Sum — — — — 14682.7 12257.2 120

10. 8| Ear 3445 3062 | 5279 4470 | 197435 16065.1 123
Leaf-blade 3.74 3.86 l 6.62 7.48 1183.7 828.0 143
Leaf-sheath 2.15 1.46 i 5.07 4.80 835.0 686.4 122

Stalk 0.29 0.30 ‘ 1.58 1.90 160.7 164.2 98

Root — — b 1175 13.55 1739.0 14729 118

Sum — —_ l‘ — —_ | 23661.9 19216.6 123

10.21 i Ear i 33.11 27.46 i 41.96 38.87 21433.2 15660.7 137
Leaf-blade | 6.05 8.19 6.56 10.86 1101.4 1470.5 75
Leaf-sheath 1 2.05 0.98 \ 3.58 2.21 753.6 298.8 252

Stalk § 0.32 0.45 1.87 2.70 208.5 211.7 99

Root A — ‘ 8.65 11.05 1370.2 1500.6 91

Sum ! -— — | — — 24866.9 19142.3 130

u&mmmﬁybfma.:@%smnﬂrﬁmﬂﬁaib@%%mﬁ,%ﬁ%mkaaﬁm%%@
DE RPN E L, BAERINLCTRET23008Z 2T 5. TEEHIT 0 O —REAORTIEK
ﬁa%vbnfmé;5mﬁ%®m¢fmﬁaww~umﬁﬁbﬁﬁbfu%#,%%ktéaﬁ«
R S ST BRI LT 5. = OBE S AEROBR AR T % Si0: KICILH
X LD & ERE . BB o RD IR S MAORISENTH S & EHERE SN B DY,
%%@Lkak%hg#%m%hfu&mb?%tﬁﬁofv&v.L#%ﬁ@%k@ﬁg@@g&
ol BT RBOEIC L O TE L OMEILE B, ARV THE DIFRIIA DI
U, Wf@&%?%K%b%wﬁﬁmbﬁ%%@k%ﬁDw%ﬁgﬁﬁhfv5.m®®5%mswz
AR L b 2R T 2IEE RS, BT 2SI E AL T T 5.
BLETE 210 G RN IE Y « BEITIL SiO: XAED TV 5 7%, BT B L TN R
TR ERIIRA LR L d by, FETEARO X 51T Si0: X ROZLRITHBEX LD FESL
NhikdE.

5 WMBCE S5 RKIEHOET & BERE OB
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Fig. 6. Percentage of starch in a fresh sample (as glucose)
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Fig. 7. Quantity of starch per pot (as glucose, in mg.)
Table 4. Quantity of carbohydrate per pot (as glucose, in mg.)
o— _ Plot . A
_ SiO:2(A) Index | Non SiO:(B) Index B X100
Date ™~ Part -
9.10 | Ear 1366.3 15.4 842.5 14.0 162
Leaf-blade 1406.3 15.8 893.0 14.9 157
Leaf-sheath 2788.8 31.3 2010.0 33.1 139
Stalk 1638.3 184 '1258.1 21.8 130
Root 1695.5 19.1 1038.5 17.2 163
Sum 8895.2 100 6042.1 100 147
9.23 | Ear 9055.6 56.2 7537.4 55.0 120
Leaf-blade 1771.5 11.0 1367.5 10.0 130
Leaf-sheath 2985.3 18.6 1995.0 14.6 145
Stalk 715.5 4.5 1003.2 7.3 72
Root 1569.6 9.7 1785.7 13.1 88
Sum 16097.5 100 13688.8 100 118
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10. 8 Ear 20091.3 82.4 16402.9 81.5 122
Leaf-blade 1311.0 54 965.3 4.8 136
Leaf-sheath 945.8 3.9 840.8 4.2 112
Stalk 229.8 0.9 353.4 1.7 65
Root 1811.7 7.4 1563.1 7.8 116
Sum 24389.6 100 20125.2 100 121
10.21 | Ear 217821 85.2 15934.7 80.0 137

Leaf-blade 1213.7 4.8 1560.0 7.8 78
Leaf-sheath 847.3 33 373.2 1.9 127
Stalk 284.3 1.1 436.7 2.2 65
Root 1426.1 5.6 1628.3 8.1 88
Sum 25553.5 100 199329 100 128

80

Total
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Fig. 8. Distribution (%) of carbohydrates to each part of rice plant.
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Table 5. Percentage and quantity of crude fiber per pot

o ) Plot Fresh matter (%) ‘ Dried matter (%) Quantity (mg)
:;;\ ‘mﬁ\\\>$m Non Si0: | SiOz NmsmﬂsmxmfNﬁﬁpﬁyﬁgfygd
9.10 | Ear 18.44 12.76 50.31 39.38 3627.3 2009.0 180

Leaf-blade | 1491 13.10 41.26 4120 8437.7 5928.7 142
Leaf-sheath | 11.01 9.74 41.20 42.64 10740.8 6984.4 154

Stalk 534 5.80 26.88 27.40 3438.0 2356.4 152

Root - - 4827 4323 7578.4 4578.1 165

Sum - — - — 338222 21946.6 154

9.23 | Ear | 7.00 4.81 1419 1077 | 41463 2313.4 179
Leaf-blade | 20.39 16.34 54.11 45.70 10080.7 6571.7 136
Leaf-sheath | 13.01 10.89 50.60 48.43 10767.7 7443.7 145

Stalk 7.88 7.52 43.94 40.68 5549.6 4637.5 120

Root — - 58.15 49.21 8629.5 5949.5 145

Sum — — — — 39173.8 26915.8 142

10. 8| Ear 6.44 684 | 959 9.9 3586.7 3590.4 100
Leaf-blade | 29.98 23.05 53.00 44.69 9476.4 4947.2 192
Leaf-sheath | 21.90 15.64 51.70 51.30 8515.0 7335.9 116

Stalk 8.62 768 | 4742 47.82 4822.6 4131.6 117

Root — — | 4982 46.06 7373.4 5006.7 147

Sum — — — 33774.1 25011.8 135

10.21 | Ear 787 1123 | 997 14.70 5092.7 5922.6 86
Leaf-blade | 36.20 30.51 47.38 40.35 7955.1 4639.6 171
Leaf-sheath | 24.81 21.24 4327 47.83 9108.3 6466.6 141

| Stalk 8.13 7.45 47.85 44.68 5335.3 3502.9 166

| Root — — 53.70 45.61 8506.7 6193.8 137

| Sum L= — — — 35998.1 26725.5 135
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Fig. 9. Percentage of fiber in a fresh sample
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Fig. 10. Quantity of fiber per pot (in mg.)
Table 6. Percentage and quantity of cell membrane substances per pot
T Plot Fresh matter (%) Dried matter (%) Quantity (gm)
Date P %ff ~ \}1 VdelOz Non §102 SiOq Non SiO; S}Oz(A) Non S102(]§)v"‘;37><100 »»»»» ]
9.10 | Ear 25.1 23.5 66.8 72.5 4.82 3.87 124
Leaf-blade 22.0 23.7 62.8 74.3 12.83 10.70 120
Leaf-sheath 18.4 18.4 70.5 80.5 17.96 13.17 136
Stalk 17.2 16.0 78.1 71.8 9.99 6.69 149
Root — — 78.2 80.0 12.28 8.46 139
Sum —_ — — — 57.88 42.89 135
9.23 Ear 27.5 24.9 55.6 55.6 16.26 11.95 136
Leaf-blade 21.8 26.9 57.8 75.3 10.78 10.82 100
Leaf-sheath 16.3 18.2 63.3 80.6 13.48 12.39 109
Stalk 14.9 15.5 83.0 83.7 10.48 9.55 110
Root — — 79.0 76.0 11.71 9.18 117
Sum — — — — 62.71 53.89 116
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10. 8 | Ear 22.1 312 332 44.7 12.35 16.06 78
Leaf-blade 34.8 41.3 61.7 80.0 11.01 8.87 124
Leaf-sheath 30.4 26.9 76.1 88.2 12.53 12.62 99
Stalk 15.4 14.3 84.5 88.7 8.60 7.67 112
Root | — — 76.3 76.2 11.29 8.29 136
Sum | — — — — 55.78 53.51 104
10.21 | Ear 35.9 39.1 459 51.2 23.26 20.62 113
Leaf-blade 48.7 58.2 63.8 77.1 10.70 8.85 121
Leaf-sheath ‘ 41.9 41.2 73.1 92.7 15.39 12.54 123
Stalk . 138 14.6 87.8 87.6 9.79 6.87 143
Root j — — 79.3 77.8 12.55 10.56 119
Sum ' — — — — 71.69 59.44 121
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Fig. 11. Percentage of cell membrane substance in a fresh sample
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Fig. 12. Quantity of cell membrane substance per pot (in mg.)
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Résumé

Succeeding th first report of studies on the physiological functions of silicic acid to rice and
wheat, we have studied the effects of silicic acid on the movement of carbohydrates assimilated
by rice plant from leaf-blades, leaf-sheaths, stalks, and roots to ears, and obtained the following
results :

1) The moisture in ears, leaf-blades, leaf-sheaths, stalks, and roots decreases gradually as
rice plant matures, but we got the result that its decrease was made faster than that in the case
of control by applying silicic acid.

2) Percentage and quantity of reducing sugar in ears, leaf-blades, leaf-sheaths, stalks were
more decreased by applying silicic acid than in the case of control.

3) Quantity of non-reducing sugar was increased in leaf-blades but more decreased in
stalks by applying silicic acid than in the case of control.
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4) Quantity of starch was more increased in leaf-blades, leaf-sheaths, and accumulation of
starch in ears was faster and more by applying silicic acid than that in the case of control,

5) Quantity of crude fiber in leaf-blades, leaf-sheaths, stalks, and ears was more increased
with increase of starch accumulation by applying silicic acid than in the case of control.



