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Effect of Silicon Fertilizer in Acid and Neutral Paddy Field Soils 1I .Effect on Silicon Uptake and Yield of Rice
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Abstract: Pot experiments were conducted to study the effects of silicon fertilizer on silicon uptake during the growth stages of rice and yield
of rice in acid and neutral paddy field soils in northern China to investigate the mechanisms of different types of silicon fertilizer on improving
soil silicon supplying ability, plant silicon nutrition and rice yield. The results showed that silicon content in rice plants decreased greatly
from jointing to heading stage, and then increased slowly. Silicon fertilizer could obviously improve the silicon content of rice plants. Silicon
content in the treatments with blast furnace slag or mixture of blast furnace slag and glucose, was significantly higher than those in the control
and other treatments. However the silicon content of rice plants was not increased in the treatment with sodium metasilicate in neutral paddy
field soil. In the acidic paddy field soil, yield of rice increased obviously by applying silicon fertilizer. The mixture of blast furnace slag with
glucose increased the yield by 16.99%.There was significant positive linear correlation between silicon content and rice yield. The rice yield
was not increased with the application of silicon fertilizer in neutral paddy field soil. In conclusion, the fertilizer of mixture of blast furnace
slag and glucose could improve silicon supplying capacity in the soil and increase the yield of rice, especially in acid paddy soil.
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Figure 1 Dynamic change of SiO, in plants in acid paddy field soil
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Figure 2 Dynamic change of SiO, in plants in neutral
paddy field soil
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Table 1 Content of silicon in rice plant in mature stage(SiO,, %)

R 7K H +3 Acid paddy field soil

7K H 13 Neutral paddy field soil

FE& & Silicon content/% AN Increasing rate/% i1 Silicon content/%  HEHINZR Increasing rate/%

AT Treatment
X} & CK control 3.52+0.11bC
4P Blast furnace slag 4.40+0.10aAB
B PR+ %5 Blast furnace slag+Glucose 4.79+0.12aA
H % Glucose 3.42+0.09bC

{REERR4HN Sodium metasilicate 3.84+0.10bBC

— 6.07+0.21a —
24.98 6.38+0.11a 5.11
35.95 6.48+0.09a 6.87
-2.93 5.77+0.26a -4.89

9.08 6.10+0.05a 0.55

R EARRNG FRFRERER 5%BEKEAAEARAREFHIREREZE 1%BEKF. TR

Note: Values with the same letter are not significantly different according to Duncan’s multiple range test(lowercase represents the 5% significant level

and uppercase represents the 1% significant level ). The same below.
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Table 2 Effects of Si—fertilizer application on rice yield

R K FH £33 Acid paddy field soil

7K H 13 Neutral paddy field soil

A8 Treatment
7B Yield/gepot™ 1725 Increase rate/% 7Fo& Yield/g:pot™ 7= % Increase rate/%
X} & CK control 150.17+2.53bC — 172.51+4.06a —_—
P Blast furnace slag 170.25+3.34aAB 13.37 174.36x4.15a 1.07
B b +#7%5%5 Blast furnace slag+Glucose 175.69+3.01aA 16.99 175.83+5.09a 1.93
%8 Glucose 154.81+3.28bBC 3.09 171.42+3.93a -0.63
ImEERREN Sodium metasilicate 170.38+3.52aAB 13.46 169.56+3.87a -1.71
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Figure 3 The relationship between rice yield and SiO, in rice

plants in acid paddy field soil
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