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Availability of Silicate Fertilizer and its Effect on Soil pH in Upland Soils
Hyun-Jong Cho, Hee-Youl Choi, Yong-Woo Lee, Yoon-Jung Lee and Jong-Bae Chung* (Division of Life and
Environmental Science, Daegu University, Gyeongsan 712-714, Korea)

ABSTRACT : Although silicon (Si) has been known to be an essential element for rice growth, the optimum soil
level of Si for upland crops remains unestablished. This study was conducted to estimate the availability of Si
fertilizer in upland soils, and also effect of the Si fertilizer on soil pH was examined. Different application rates of
Si fertilizer were tested using four soils of different available Si levels and pHs in a series of laboratory incubation
study. The treatments included Si fertilizer levels of 100, 200, and 300 kg/10a. Also to examine the effects of
compost and lime on the availability of Si fertilizer in upland soil, treatment of silicate fertilizer 200 kg/10a +
compost 1,000 kg/10a and lime alone treatment were included. Changes of Si availability in the soils during the
incubation period were measured by 1 N NaOAc extraction procedure. Availability of Si fertilizer was different
among the tested soils, and about 9.1~-19.2% of the applied Si fertilizer was extracted after 60 days laboratory
incubation. Application rate could not influence the availability of Si fertilizer. Application of compost with Si
fertilizer could not increase Si availability in upland soils, but lime treatment could increase Si availability. Soil pH
increased by application of Si fertilizer, but the effect of Si fertilizer on soil pH was minimal. When Si fertilizer is
applied on the purpose of Si nutrition in acid upland soils, lime treatment should be coupled with the Si fertilizer

for remediation of seil acidity.

Key words: available Si, silicate fertilizer, upland soil, silicon.
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Table 1. Physicochemical properties of soils used for the exp-
eriment

pH  Available Available Orgaic

. a)
ST s po SO, matter  Lowwe
—— mg/kg — g/kg
A 59 678 18 189  Sandy loam
B 61 59 %38 120  Sandy loam
C 58 4099 02 263 Siltloam
D 58 22 1662 23 St loam

US0il A, collected from a plastic film house of oriental melon
in Daega, Sungju; Soil B, collected from a plastic film house of
oriental melon in Yongam, Sungju; Soil C, collected from an
experimental field of Daegu University; Soil D, collected from
an experimental field of Yeoungnam University.
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Table 2. Application rates of silicate fertilizer, compost and
lime for the different treatments
)

Application rate”

Treatment
Silicate ertilizer Compost Lime
kg/10a kg/10a
Control - - -
Silicate fertilizer 1 100 - -
Silicate fertilizer 11 200 - -
Silicate fertilizer 111 300 - -
Slllciteciir;hoifr II 00 1000 i
Lime - - amount for pH 7

M the experiment, 500 g soil was used and the actual amo-
unts applied in the soil were calculated on the base of 10 cm
soil depth and bulk density of 1.2 g/cm’.
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Fig. 1. Changes of available SiO; concentration in soils of different silicate fertilizer treatments. @, Control; O, silicate fertilizer
100 kg/10a; W, silicate fertilizer 200 kg/10a; v, silicate fertilizer 300 kg/10a; W lime for pH 7.0; [ silicate fertilizer 200 kg/10a +

compost 1000 kg/10a.
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Fig. 2. Relationships between available soil Si0O» and amount
of silicate fertilizer applied in different soils. The available
soil Si0, was measured 60 days after silicate fertilizer appli-
cation. @, soil A; O, soil B; W, soil C v, soil D,
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Table 3. Regression equations for the relationships between
available soil SiO; and silicate fertilizer applied in different
upland soils

Soil Regression equationa) 7

A Y = 0.9545X + 2765 0.9877**
B Y = 1.3372X + 9316 0.9916*
C Y = 0.9661X + 39.73 0.9911*
D Y = 09763X + 143.8 0.9 7+

Y, available soil SO, (mg/kg); X, silicate fertilizer application
rate (kg/10a).

Table 4. Portions of silicate exiracted by 1 N NaOAc 60 days
after application of different amounts of silicate fertilizer in
soils with or without compost

Availability”
Soil A Soil B Soil C Soil D
%
Silicate Fertilizer 100 kg/10a 139 192 91 112
Gilicate Fertilizer 200 kg/10a 123 155 118 117
Silicate Fertilizer 300 kg/10a 116 165 113 117
Silicate Fertilizer 200 kg/10a +
Compost 1,000 kg/10a
Average 126 172 108 111

¥(Increment of available Si0y)/(Applied total SiO;) > 100.

Treatment

127 175 109 9.7
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Fig. 3. Changes of pH in soils of different silicate fertilizer treatments. @, Control; O, silicate fertilizer 100 kg/10a; 'V, silicate
fertilizer 200 kg/10a; v, silicate fertilizer 300 kg/10a; M lime for pH 7.0; [ silicate fertilizer 200 kg/10a + compost 1000 kg/10a.
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Table 5. Increment of soil pH measured 60 days after silicate
fertilizer application

Increment of pH per 100 kg/10a

Soils . 1 -
silicate fertilizer application
A 0.183
B 0.247
C 0.126
D 0.169
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