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Kazuhiro Oya and Keishu Kina ' Fertility Studies on Soils of
Okinawa in Relation to Sugarcane Production, 3. pH and soluble

silica in Dark Red soils

Summary

Silicon in not regarded as essential nutrient element for the plant. The
authors, however, think that this element may have some favorable effects on the
grwoth and sugar production of the cane crop, for this crop absorbs a quantity of
silica as its nature, and that it is necessary to study silica status in the soil in
relation to sugarcane production.

Soil pH, soluble silica in the soil as determined by exraction with a normal
pH4.0 acetic acid buffer solution, and percent silica in the cane leaf blade and
sheath were investigated on 12 fields of Dark Red soil in 1986. The fields had been
planted to sugarcane (NCo:310) in late summer of the previous year, and covered

8 in Miyako~Jima Island and 4 in Itoman— City of Okinawa Island.

Four samples of soil, 0 to 15cm in depth, were also collected from each cane
field in June and October, and 4 samples of fully developed No. 1 to 3 cane leaf
blades and sheaths were also collected from each field in 2 month intervals from
June to December, 1986.

The soil pH values ranged from acid to alkaline, and those of only 2 fields

were in the preferable range between pH 6.0 and 7.0.

The contents of soluble silica in the soil ranged from 6 to 100 mg/100 g, and
they tended to decrease from June to October. The degree of the decrease was
more in the acid soils than that in the alkaline soils. There were significant
positive correlations at the 5% level between the pH values with both water and a
normal potassium chloride solution and the contents of soluble silica in the soil.

Percent silica of the cane leaf blades and sheaths tended to increase from June
to December. There were little difference in the percent silica between the cane

leaf blades and sheaths. Percent of covariance in the percent silica of leaf sheaths
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leaf blades and sheaths. Percent of covariance in the percent silica of leaf sheaths
appeared to be lesser than those of the leaf blades when compared among the

samples from the same field.

There were also significant positive correlations between the contents of

soluble silica in soil and the percent silica of the cane leaf blades and sheaths in
many cases. It was assumed that absorption and movement of silica would be slow
in the cane plant, becuase the correlation coefficient as determined in consecutive
months was indicative to show a time lag between the percent silica of the leaf
blades and sheaths and the contents of soluble silica in the soil.
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HH pH(H,0)  pH(KCI) pH (H,0) pH(KCI)
¥y (n=47) 6.04 5.37 6.30 5.53
BEHEEAE () 1.48 1.61 1.51 1.52
C.V.(%) 24.5 30.0 24.0 27.5
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@ w7 6 ApH Al 1 B8, mg/100g At ABe HE10A
%5 nE  (HO) 6 A 10A SEBEDZEDH B
4 4.3 .3 + 1.0 4.0 + 0.8 BHH(1%)
4 4.3 .5+ 1.0 5.5 + 0.6 H0(1%)
12 3 4.6 18.7 + 1.2 11.0 + 1.0 AHH(1%)
11 4 4.9 31.5 +24.1 8.3 + 5.3 L
8 4 5.0 28.5 + 7.3 20.5 + 4.7 L
5 4 5.3 18.0 + 9.3 20.0 +13.6 L
4 6.5 80.3 +18.3 67.3 = 3.3 L
4 6.5 49.8 +26.1 43.8 +22.1 7L
13 4 7.6 67.0 = 5.0 54.3 + 1.7 Ho(1%)
4 4 7.6 39.3 +11.6 30.5 + 3.4 L
4 7.8 40.8 + 2.1 34.0 + 0.8 A9(1%)
4 7.8 64.0 + 6.8 53.5 + 6.4 £ (10%)
&k 47 6.04 38.19+25.61  29.77+21.94 HH(5%)
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(r) DFEEM? DA EMHD
6 A »pH(H,0) %t

6 Hoastr A1 Ba&E  Y=-—40.54+13.0X 0.755 t =7.710** t =7.724%*
6 A ®pH(H,0) *t

108 DAy 1858 Y=-—30.74+10.0X 0.678 t =6.185** t =6.189**
6 H ®OpH(KCl) %t

6 HOW Y 1BE®E Y=-—23.4+11.5X 0.721 t =7.00%* t =6.981**
6 A ®opH(KCI) %t

100Dy 1 BEE Y=-—17.9+8.9X 0.648 t =5.766** t =5.708**
10 4 ®pH (H,0) #f

10D Yy 1BERE Y=-—47.3+12.2X 0.843 t =10.53** t =10.50**
10 A »pH(KCD %t

10 DBy 1 Bas  Y=-—33.7+11.5X 0.794 t =8.823** t =8.756**
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Soluble SiO,

33X 10H D +-HpH & vtk 7 1 B & OB

n=47 Y=-—47.3+12.2y

DEHETRVFRLIZAR

soil pH(H:O)

r =0.843**
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FAaE VIUFEEFRUEMHOANS 1BEFER

6 A 8 H 10A 124
S Ky R R £y KM
E# (Si0,%) 1.43 1.96 1.58 1.38 1.37 1.58 1.91 1.87
(n=43)(n=43) (n=32)(n=32) (n=47)(n=47) (n =36)(n =48)
BE¥REE (+) 0.49 0.54 0.70  0.47 0.53  0.59 0.94 0.67
C.V.(%) 34 27 44 34 39 37 49 36
FrE LTHOTNBHTrMBERIYINIFLEY - EWOr M1 BEAEKE OB
X%ty 1 KENFEA BB (r)?
6 HOLHET ity A BaE X
6 HES D A BEHE Y =1.10+0.01X 0.400**
6 A DT 1 BE B
6 HEWH O 1 BEFXR Y =1.534+0.01X 0.490**
6 HDOLEEF A A B E B
S HEEZDOD X 1 BEHFXK Y =0.89+40.02X 0.721**
6 HD L a1 BE X
8 QEM D r A X Y =0.90+0.01X 0.742**
6 QO +ER BT 1 BaE Xt
10H¥ES DO A BBEHEX Y =1.36+0.0004X 0.020(n.s.)
6 A DB A BRE Bt
108 EBOr (1 BBEEFEX Y =1.314+0.01X 0.300*
6 BB A BE EXt
12AEHFDOr A BERR Y =1.1540.02X 0.592**
6 AOLEABHT A BEEx
12BESOr (1 BEFXR Y =1.364+0.01X 0.500**
108 O LRI A BR& &)
1R EHDOr M BEHFEK Y =1.52—0.01X 0.224(n.s.)
108 O LERTBEE T 1 BERX
10 EHOY 1 BERXR Y =1.38+4+0.01X 0.265(n.s.)
10 O LR 1 B E B
12R¥EZOr (BEHXK Y=1.114+0.03X 0.640**
108 o LTI 1 B a 't
12AERO A1 BEFXK Y =1.364+0.02X 0.548**
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