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Effects of Applied Blast Furnace Slags on pH, Available Silicon in Soil and Silicon in Rice Plant
YANG Dan, ZHANG Yu-long

(College of Land and Environmental sciences, Shenyang Agricultural University, Shenyang 110161,China)

Abstract: Pot experiments were conducted to study the effects of applying three kinds of blast furnace slag, a by—product
from ironworks, as silicon fertilizer, on soil pH, content of available silicon in paddy soil, and silicon content in rice plant,
with an acidic paddy soil in northern region of China. The results showed that the soil pH value and the content of available
silicon in soil were increased evidently after it was receiving blast furnace slag, and their increasing trends were more and
more obvious with increasing dosage of the blast furnace slag. By analyses of variance, for soil pH and the content of available
silicon, the differences among different treatments with different dosages of blast furnace slag were significant (p=0.01). At the
same time, more silicon nutrient was absorbed by rice, and contents of silicon in rice increased with increasing dosage of blast
furnace slag. Moreover, there was a significantly positive logarithm correlation between contents of SiO, in rice and dosages of
blast furnace slag applied. So these all indicated that by applying these three blast furnace slag, silicon supplying capacity of
paddy soil and silicon nutrition status of rice were improved steadily, and these effects of blast furnace slag A and blast fur—
nace slag F were better than those of blast furnace slag B. There were also some problems, the measuring means about avail—
able silicon of soil receiving slag mucks and balanced fertilization including silicon, nitrogen, phosphorus, potassium and other
nutrients, should be studied further.
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Table 1~ Some properties of the soil used for the experiment

Hiki(<0.02mm) AR A AR AREW
/g « kg /g + kg /mg « kg /mg «kg!  /mg - kg!
65.78 10.18 60.89 7.12 42.22
pH JosE TeRE: PR KL AR
(H0,1:2.5) /g - kg /g « kg /g« kg /g kg
5.56 5.70 313.45 21.99 81.94

®2 HASPEN pH REZLERS (%)
Table 2 The chemical components and pH values of the three

kinds of blast furnace slag

FF pH  SiO, CaO MgO ALOs Fe:0s MnO  K:O  P»Os

A 9.90 3691 4420 897 832 0.17 0.08 1.14 0.02
B 9.41 3898 4205 6.49 10.07 0.74 0.11 1.14 0.03
F 10.27 36.24 46.32 475 9.37 0.73 0.07 1.08 0.03

®3 HASPEPRETEESESRTRAE (ng-kg")
Table 3 Contents of microelements and heavy metals in three

kinds of blast furnace slag

e A Mn Cu Zn Cr Cd Pb
A 629.56 5553  67.60 RKH kil 38.16
B 854.48  57.05 94.06 ARt KA 68.17
F 514.64  54.02 47.03 KR kARHH 11.88
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Figure 1 Effects of applied blast furnace slag on pH of soils
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Table 4 Effects of blast furnace slag applied on available silicon in soils(mg-kg™)

Aba CK I 111 I\ )
TR 81.94 — — — —
A 119.57eC 163.66deC 346.99cdBC 399.41¢cBC 598.33bB 1145.91aA
B 119.57¢E 264.73¢E 642.42dD 1121.72¢C 1774.41bB 3006.04aA
F 119.57¢E 198.91eE 401.34dD 678.75¢C 1220.12bB 1815.89aA
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Table 5 Effects of blast furnace slag applied on contents of silicon

in rice

A CK I II 111 v \
A 3.48cC 4.37bBC 4.63bB 4.84bB 5.89aA  6.22aA
B 3.48cC  3.62cC  3.86bcBC 4.34abABC 4.63aAB 4.76aA
F 348dE 3.72dDE  4.41cCD 4.88cC 5.43bB  6.62aA

T BB R NG SO 3R 2 5k 5% B EAKOF B R
KT 0 R R 1% 8357KF
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n=6),

y4=1.167 Olnx-1.934 6 r=0.960" " (1)
1i=1.074 4lnx—1.905 5 +=0.968" * (3)
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Figure 2 The relationship between available Si in soils and SiO,
in plants
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