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Effect of Silicon Fertilizer in Acid and Neutral Paddy Field Soils 1.Effect on Dynamic Changes of pH, Eh and Si

in Soil Solution

YANG Dan, LIU Ming—da, JIANG Feng, ZHANG Yu-long"

(College of Land and Environmental Science, Shenyang Agricultural University, Key Laboratory of Northeast Cultivated Land Conservation,
Ministry of Agriculture, Shenyang 110866,China)

Abstract: Pot experiments were conducted to study the effects of silicon fertilizer on the dynamic changes of pH, Eh, silicon concentrations in
soil solutions of acid and neutral paddy field soils in northern China during the growth stages of rice. The mechanisms of different types of sili—
con fertilizer on improving soil silicon supplying ability were investigated. The results showed that pH value increased in acid soil, however it
decreased in neutral soil, and finally both approached to neutral pH. The pH value of soil solutions in the treatments with blast furnace slag or
mixture of blast furnace slag and glucose increased obviously in acid paddy field soil, while the increase of pH was more pronounced in the
treatment with sodium metasilicate in neutral paddy field soil. The Eh of all treatments in the two types of soil decreased sharply firstly, and
gradually reached the bottom, then increased rapidly to a peak after the water was drained away; when soil was drowned again, the Eh de—
creased to another bottom, and then increased slightly. The Eh varied greatly between acid and neutral soil. In acid paddy field soil, Eh in—
creased in the treatments with blast furnace slag or sodium metsilicate, whereas it decreased in the treatment with glucose. The silicon con—
centration in soil solutions of all treatments increased to a peak, then decreased gradually, and stabilized at a constant value. The silicon con—
centration in soil solutions increased in the early growth stage of rice because of application of silicon fertilizer, and the increase was most ob—
vious in the treatment with glucose or mixture of blast furnace slag with glucose. The silicon concentration in the treatment with sodium
metasilicate was higher than that in the treatment with blast furnace slag in neural paddy field soil at early growth stage of rice; in the late

growth stage of rice, the silicon concentration in the treatment with silicon fertilizer was higher than that in the treatment with glucose. In acid
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paddy field soil, the effects of blast furnace slag or mixture of blast furnace slag with glucose on silicon concentration was greater than that in

the treatment with sodium metasilicate. In the whole growth stage of rice, mixed application with furnace slag and glucose increased the sili—
con concentration in the soil with the maximum increase rate. The silicon concentrations were 1.40 (the smallest multiple )~4.93 (the largest
multiple) time and 1.19 (the smallest multiple )~2.72 (the largest multiple) time higher in acid and neutral paddy soils respectively, com—

pared to the untreated soil. Our study has shown that silicon fertilizers from blast furnace slag can improve the silicon—supplying capacity in

the soil and increase the growth and yield of rice.

Keywords: paddy field soil; soil solution; pH; Eh; silicon; blast furnace slag
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Table 1 Types and properties of soils

SRAEEHL dA EXT g RERL TR Atk TEE Amorphous B MLAR Free  TTAEIB4R Amorphous
Location  Soil species Total C/g-kg™ P Clay/% Free iron oxide/g-kg™ iron oxide/g-kg™ manganese oxide/g-kg™ manganese oxide/g-kg™
£/ UG/ Arigzse 4 1465 557 1629 11.41 6.41 0.24 0.12
SEIE KRR
13.34 7.62 37.16 13.34 2.08 0.12 0.10
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Table 2 Content of silicon in different forms and available silicon

Rt DCB-KE DCB-Silicon  7KIEZAHE Water soluble silicon

TEMERE Active silicon  JEETERE Amorphous silicon %%t Available silicon

Location (Si0,,g°kg™) (Si0,, mg-kg™) (Si0,,mg-kg™) (Si0,,g°kg™) (Si0,, mg-kg™)
I R 4.11 25.46 199.77 9.52 130.05
AR 7.54 22.03 440.45 7.51 630.81
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Table 3 Amount of fertilizers(g*pot™)
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JBAE Additional fertilizer
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Figure 1 Apparatus used for experiment
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Figure 2 Dynamic change of pH in acid paddy field soil
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