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

L Effect of Silicic Acid on the Movement of Mineral Nutrients
from Leaves, Stalks, and Roots to Ears
1z6 Utacawa and Ken-ichi KAsHIMA
(Laboratory of Fertilizers)
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Table 1. Composition of fundamental
culture solution

NH:-N 10 ppm | } NH:NOs
NOsN , 10 ~ 3 ORBK KO 3B
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K20 10~ | KeSOs X & Si0: MgO
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R DTN R D THIFH L fo. D 40T Table
2 DY ThB. FiACE Table 2 O b Hiko
Si0: % 5 A T % O T EEFRRARRITIX 3 B it
X, HEEHAXIEBEZ R S ik 5.
FEER HE FHIX VL 200 ppm o SiOp A EEEE Y — 57T

Table 2. Composition of water (ppm)

ki contentl 550, Ca0  MgO
Rain water 4.9 4.4 0.9
Service water 75.0 18.8 8.8

ML 7. #X & $ 12pots THIZE LAz HEESRI AT R L 7.

4 FEHE
W1 33 45 6 5 SH dil HCL @y, X < KBl 7o
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Table 3. Percentage of ripened grains

~~._ per pot| No. of No. of { Percent of Wt. of

- ripened unripened Sum | ripened 1000
Plot ™~ grain  grain | grains ’ grains
SiO; 2,235 135 2,370 94.3 5291gm
Non SiO; 1,795 76 1,871 96.0 41.98

PGS RIE S IML T 585, RESFTRPELIAD2T WA, SR TFHL Tt Wiehot-2, H
TP H I B D Z 0y DI Ic D EBE X AYFE L DT W E BbR 5.
R 1,000 WL E 72 HOCHIDO A E TN TR AESUT Table 4 OF D Th5. “HIC L B X
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Table 4. Investigation of refined grains

Wt. of 1,000 grains(gm)|Size of unhulled grain(mm)

\\\ Item

. |Unhulled Hulled
Plot ™ [“grain__ grain *
SiO. 2360 19.05
Non SiOg 23.50 19.55

Husk Long Wide  Thick

4.55 | 17,085 3.30 2.02
3.95 6,965 3.25 1.98

1,000 ¥ & CIIEMR R O HREL 70T 343, FRICT 5 &3 1 FEREHAX O <
T\ 5. FIHR CIRERIERX DA RHEL 72T 3705, = AT K o D KA I EERE T h
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Nd R XL DT 3. O EFEALTERNGEL ¥ TiTlsbh, EMLEYIELS FTEDNRTS 3
Fo AN & N & DRKE 2IDMNRD ZK DL 2 T B & D3 s,

3 SiO: o EEFEXRK L UCHRRE

1) SiO: o&HE =04 4% L Fig. 10, 11 o b € #HEMGEHAC X h PR TIL AET 51

Leaf- Leaf-
blade sheath Stalk
5/0 ~ Si0, OO @
Non SiO:——- Own =moul) Qo wm )
20+ /
10+
——— . ,—’-_~_T°:"'—-
| i e e S
Aug.10 Sep.10 23  Octg 21
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Table 5. Quantity of SiO2 absorbed by rice plant per pot(mg)

= Date
Aug. 10 Sep. 10 23 Oct .8 21
~Plot ~.  Part - | e o
Ears — 297.9 1,390.6 1,566.2 2,054.4
Leaf-blades 917.3 3,425.6 4,198.0 4,549.1 4,023.8
SiO; Leaf-sheaths 705.4 3,987.6 3,805.2 2,397.1 4,074.6
Stalks — 410.9 612.5 685.9 564.5
Roots 78.9 412.5 4159 575.7 659.9
Sum ' 1,701.6 8,534.5 10,422.2 9,774.0 11,377.2
Ears —_ 18.4 45.6 94.9 129.3
Leaf-blades 74.6 125.0 283.1 178.9 237.4
Non Leaf-sheaths 47.7 109.7 128.0 167.4 104.8
SiO; Stalks — 18.3 24.8 27.5 11.9
Roots 37.5 102.2 158.9 160.6 284.9
Sum 159.8 373.6 640.4 628.8 768.3
TUWBA, AERTH SHIOHDFEABICHINE, 98 ETEKIX 5~6 f5i/eo>T\w 5. HEEE
G 8 A 10H DRI RITEM X O 1051 b LW 9B THTH 6% T N E T o
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Fig. 12. Percentage H:0 in leaf-blade
and stalk in dried matter

Fig. 13. Percentage of HzO in ear and

leaf-sheath in dried matter
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Table 6. Quantity of N absorbed by rice plant per pot(mg)

T Date
e Aug. 10 Sep. 10 23 Oct. 8 21
_Plot ~  Part " _
Ears — 95.2 321.2 443.7 508.4
Leaf-blades 217.7 351.9 223.4 100.8 87.7
SiO, Leaf-sheaths 84.8 142.3 112.9 63.2 82.2
Stalks 7.9 76.2 64.1 54.1 37.1
Roots 61.8 179.3 153.8 149.2 153.3
Sum(A) ’ 372.2 844.9 875.4 811.0 868.7
Ears —— 79.4 245.4 429.7 450.8
Leaf-blades 173.4 341.8 230.7 117.8 85.8
Non Leaf-sheaths 54.7 120.7 98.4 81.1 56.9
SiO: Stalks 11.5 69.4 72.8 428 39.7
Roots 55.6 139.8 134.2 116.5 146.1
Sum(B) 295.2 751.1 781.5 787.9 779.3
A/BX100 ’ 126.1 1125 112.0 102.8 113.8
Wrsio. [
8i0, NenFE
Ear 30
T [B
- | B
Leaf- E E
blade 30 - -
=H | E
=H | E =
10+ — — - =
— — — —
Leaf-
sheath 10F E = —E
Statk 19 E EE M
Aug.i0  Sep.10 23 Oct.8 21

Fig. 16. Distribution (%) of N absorbed in each part of rice plant
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Fig. 17. Percentage of P:0; in ear, leaf-blade, Fig. 18. Percentage of P3Os in leaf-sheath
and stalk in dried matter and root in dried matter

Table 7. Quantity of P2Os absorbed by rice plant per pot (mg)

R Date

. Aug. 10 Sep. 10 23 Oct. 8 21
_Plot ~ Part - : . _
Ears — 28.5 139.3 246.5 324.1
Leaf-blades 51.2 86.2 48.6 36.4 15.7
SiO, Leaf-sheaths 35.6 92.0 53.5 23.8 19.9
Stalks — 82.5 79.8 40.5 20.5
Roots 17.3 98.8 100.6 113.6 144.6
| Sum(A) 104.1 388.0 421.8 460.8 524.8
Ears —_— 29.9 147.8 275.8 325.4
Leaf-blades 67.9 123.3 92.6 55.1 45.2
Non Leaf-sheaths 36.3 120.1 95.1 70.4 51.5
SiO; Stalks — 74.5 100.9 72.0 52.1
Roots 32.5 61.9 64.9 80.1 116.2
Sum(B) 136.7 409.7 501.3 5534 590.4

A/BX100 [ 76.1 94.8 84.1 83.3 937
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Fig. 19. Distribution (%) of P:0s absorbed in each part of rice plant
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and leaf-sheath in dried matter matter

Fig. 21. Percentage of K20 in ear,
stalk, and root in dried

Table 8. Quantity of K20 absorbed by rice plant per pot (mg)

o Date
\\\ T Aug. 10 Sep. 10 23 Oct. 8 21
Plot Part ———__

Ears — 67.8 215.8 271.5 363.4
Leaf-blades 144.8 325.5 273.2 206.9 164.9
SiOs Leaf-sheaths 129.0 247.5 161.4 116.0 134.6
Stalks —_ 162.9 310.5 353.9 250.2
Roots 25.1 49.0 37.2 35.1 43.4
Sum(A) 298.9 852.7 998.1 989.4 956.5
Ears — 559 183.2 320.9 344.2
Leaf-blades 118.6 242.7 216.3 137.7 117.4
Non Leaf-sheaths 66.3 153.3 82.8 45.2 331
SiO; Stalks — 111.8 235.4 230.6 203.1
Roots 16.8 41.0 33.6 31.6 45.5
Sum(B) 201.7 604.7 751.3 766.0 743.3

A/B <100 148.2 140.8 132.8 129.1

128.7
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Fig. 22. Distribution (%) of K20 absorbed in each part of rice plant
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Fig. 23. Percentage of CaO in leaf-blade,
leaf-sheath, and ear in dried
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Fig. 24. Percentage of CaO in stalk and
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Table 9. Quantity of CaO absorbed by rice plant per pot (mg)

Fig. 25.

Aug.10

23 21

Distribution (%) of CaO absorbed in each part of rice plant

T Date
R Aug. 10 Sep. 10 23 Oct. 8 21
Plot Part —. .
Ears — 7.3 24.8 30.0 34.9
Leaf-blades 16.5 90.2 73.1 66.7 78.5
SiO: Leaf-sheaths 7.3 51.4 46.2 336 45.3
Stalks —_ 12.3 12.6 10.1 7.7
Roots 2.0 15.6 18.9 23.2 339
Sum(A) 25.8 176.8 175.6 163.6 200.7
'\ Ears - 5.6 17.5 34.7 374
‘ Leaf-blades 16.9 1020 73.9 60.2 66.6
Non i Leaf-sheaths 4.1 27.4 30.9 28.5 38.5
Si0: | Stalks - 6.7 125 9.6 82
‘ Roots 1.3 8.4 11.3 127 19.5
i Sum(B) 22.3 150.1 146.1 145.7 170.2
A/BXx100 \ 115.6 117.8 120.1 120.3 117.9
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Fig. 26. Percentage of MgO in ear and
root in dried matter
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Table 10. Quantity of MgO absorbed by sice plant per pot (mg)

Date

Aug. 10 Sep. 10 23 Oct. 8 21

Plot - Part - | R . o o
Ears — 16.7 55.9 70.2 85.0
Leaf-blades 2.4 81.2 83.9 71.5 51.4
SiO: Leaf-sheaths 10.8 47.5 36.7 22.1 29.6
Stalks — 22.1 19.3 9.3 5.3
Roots 8.4 27.4 22.6 19.0 21.8
Sum(A) 41.6 194.9 218.4 192.1 193.1
Ears — 12.9 51.5 69.9 79.6
Leaf-blade 13.9 64.6 83.2 61.7 52.0
Non Leaf-sheaths 5.5 29.2 26.9 22.1 18.9
SiO: Stalks — 13.1 16.3 6.6 55
Roots 4.5 11.4 12.7 9.8 12.5
Sum(B) 239 131.2 190.6 170.1 168.6

A/BX<100 174.0 148.5 114.6 113.0 124.0
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Résumé

We have studied the effects of SiO: on the movement of mineral nutrients absorbed in 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, 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 SiOa.

2. When SiO: was applied, the percentage of N and P;O; in every part of rice plant was
made to fall, but the quantity of N was absorbed more than in the case of control, but the
quantity of P;Os; was decreased. The movement to ears of N and P05 absorbed was accelerated
by Sioa.

3. Increase and decrease of percentage of K:0, CaO, and MgO in every part of-rice plant
by the application of SiO; were as follows:
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Ear Leaf-blade Leaf-sheath Stalk Root
K.0 - — + + —
CaO - — + - +
MgO - - - - +

These bases were absorbed more than in the case of control, but these movements to ears
were controlled by SiO; to fall.



