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Utilization of Fly ash as a Source of Mineral Fertilizers

II. Potassium availability for soybean

Jae-Sung Shin, Dong-Kyu Lim and Ki-Seog Seong

SUMMARY

This study was conducted to evaluate the potassium availability of soybean grown on potted soil amended
with 20% by weight of fly ash for two years of which the second year was done on its residual effect.
Soybean growth was normal with incorporation of 20% fly ash. The increase in yield was accompanied by

an increase in the potassium contents of plant and soil.
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Table 1. Chemical composition of fly ash (%)
Source Si0, A0y Ca0 MgO P,05 Fe,03 NayO4 K,0 SO,
Anthracite
cail 60.23 25.76 0.02 0.32 0.10 1.31 0.20 1.92 0.10
Table 2. Potassium contents extracted by various solutions (%)
Source Nay03 Aqua regia 1/2N HCI 2% citric acid Water
fusion soluble soluble soluble soluble
Anthracite coal 1.92 1.65 045 0.06 0.01
Table 3. Physico-chemical characteristics of the soil used
Soil pH T-N oM Av. P,05 Ext. Cations(me/100g)
texture (1:5) % — (ppm) Ca Mg K
SL 5.45 0.16 0.62 3 1.76 0.88 0.16
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Table 4. Plant growth status at different growing stages
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1st year 2nd year
Aug. 22 Oct. 16 July 23 Aug. 9 Sept. 25
Plant height Control 67.9 51.4 479 91.7 734
(ecm) Fly ash 715 53.8 44.2 91.3 69.3
No. branch Control 12.0 12.8 7.0 16.9 113
Fly ash 12.1 135 7.3 17.3 19.1
Dry matter Control 12.3 6.3 3.6 21.7 9.1
(g/plant) Fly ash 12.5 6.7 45 234 11.6
8% MWik=Eglon 25k MRS EFMS] K¥olgx Table 5. Yield and its components of soybean (g/plant)
BOERSEREHR PR E REE o] #EE Aoz 4 1st year 2nd year
Bi=l sl et Control Fly ash Control Fly ash
o|zo] 14EK FEZS} 24FXK BBl 22 )
S hel x5 el @ Yield 77 83 36.8 39.9
Rt v AL Fly ash o] IERpE2A S fifE7} ”1 No. grain 347 377 1293 1295
F= Aoz o] ou|gl= AMlolgr} Weight/100g  22.39 22.02 24.1 25.9
WikE FEa L Y b mEARES vw Yield index 100 108 100 108
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Table 6. Potassium contents in soil at different growing sta-

ges (me/100g)
1st year 2nd year
Aug.22 Oct. 16 July 23 Aug. 9  Sept. 25
Control 043 0.33 0.40 0.15 0.18
Fly ash 0.69 0.60 0.54 0.44 0.41
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Table 7. Amount of potassium uptake at different growing

stages (%)
1st year 2nd year
Aug.22 Oct. 16 July 23 Aug. 9  Sept. 25
Control 2.16 2.31 4.12 1.59 1.02
Fly ash 2.80 2.46 4.55 1.73 2.09
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Table 8. Physico-chemical characteristics of the soil after harvest.

Ist year 2nd year
Control Fly ash Control Fly ash

pH 5.68 6.43 6.43 7.05
T-N(%) 0.05 0.09

Avail( ppm) 39 88 54 78
Ext. Cations(me/100g)

K 0.33 0.32 0.18 0.41
Ca 2.54 2.70 2.62 0.75
Mg 0.52 0.79 0.75 0.75
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