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The Growth of Soybean Affected by the Application of Fly Ash to Soil

Jai-Joung Kim, Soon-Dal Hong, Byung-Seon Choi, and Jong-Hyun Park

SUMMARY

Fly ash treatment on soil had a strongly positive effect on the growth of soybean. Treatment of fly ash to
the soil made soil pH improved and available phosphate content increased. Consequently yield of soybean increa-

sed.

From germination to early growth stage, growth status and weight of the plant were unfavorably affected
by fly ash and its effects on the leaf was quite serious specially in the plots treated with more than 10 MT/10a
of bituminous fly ash. However after early stage, plant growth became vigorous in the order of 0 (control plot)<{15
<5<C10 MT/10a. But at the late maturing stage, deteriorative symptoms such as leaf burn and drying were
appeared from the plant treated with 10MT/10a and its symptoms were more serious with 15MT/10a.

By anthracite fly ash treatment, the plant growth was greatly improved. As a result plant height and dry

matter were in the order of 0<.5<10<15MT/10a.

Grain yield was in the order of 0<C15<(5<C10MT/10a treatment with bituminous fly ash and 0<_5<{10<_15MT/

10a treatment with anthracite fly ash.

As a conclusion, recommandable amount of fly ash treatment for soybean would be 5~ 10 MT/10a with anthra-

cite fly ash and 5 MT/10a with bituminous fly ash.
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Table 1. Physico-chemical properties of experimental soil

kg/10a® 84, 34 2 FuAFoz 8 Ep=
BAstAT GRIKE 99 kK RERY @ERK
(Anthracite Fly Ash)¢ B% KDEEERTe HEK
JK(Bituminous Fly Ash)& T#3ld RIEBA#ES 0,
5 10 ¥ 15 MT/10a9] 47 K¥22 24zt KRSt
g ARE EHES 12m’E st quiE dagow
Hlj %] &+ o},

F(ES) S HES 19903 59 21¥o & &
fEol MeiA AzA Alachior(F¥Y, 22)E 2kg
/10a% o2 +HiEkmE Mt 13 BHFES 5
e HEES WA At wxYS REIA

ol AERAE HER of IERH 109342
2 24, 4, 2 955 AEe RAsld 6
€ 149, 74 239 % 8¢ 10Y0l ZHe mEvpiE Ak
5 A3 ZHES A SRR A
Ak ol kS At 4ARE olE AT A
sA77R Y] v)%ke] MRS FE) 5847 0¥
182cA B# A7) 108 6UY HHE Bk
WS AAFE AL MBI HNEA HHY
& zAbEtgon T EBE KES ExE WESE
c},

pH OM. Py0Os CEC Esch.— Cation (me/100g soil)
Texture B -
(1:5) (%) (ppm) me/100g K Ca Mg Na
Silt Loam 5.7 08 133 0.30 2.98 1.03 0.04

Table 2. Physico-chemical properties of fly ash

Surface Densit 2% Citric Acid Soluble Components

ensi

Fly Ash Area (g/“s :Z P,05 K,0 Na,0 Ca0 MgO
cny

(em?/g) {ppm) (ppm) (%) (ppm) (ppm)

Anthracite 3680 2.19 611 85.0 0 091 173

Bituminous 9780 242 3227 81.7 7.3 1.07 3631

2% Citric Acid Soluble Components _

Si0, AL,O4 Fe 03 Mn Cu Zn Mo Cr

B (ppm) S .
Anthracite 11.8 824 400 13.7 0.3 36 1.1 32
Bituminous 35.7 4712 781 72.2 10.1 126 72 276
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Table 3. Successive change of plant height and number of leaves a piant
Application Height Number of Leaves -
Treatment Level June July August June ) July August
(MT/10a) 22 4 20 31 13 22 4 20 31 13
0 20.9 304 48.7 60.0 60.4 5.3 55 105 17.8 173
Anthracite 5 225 314 54.1 674 67.7 54 56 11.7 19.3 184
Fly Ash 10 26.2 35.0 59.2 71.2 711 6.1 5.5 12.9 179 18.3
15 26.6 371 614 77.6 719 6.4 5.7 136 187 18.2
252 36.1 59.0 74.6 76.9 6.1 5.8 115 179 17.6
Bituminous 279 39.0 67.6 87.6 88.2 6.3 5.8 14.3 20.2 20.2
Fly Ash 10 264 36.0 64.1 835 84.7 55 5.6 144 20.1 184
15 254 34.0 57.8 746 75.0 5.5 55 132 18.8 176
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Table 4. Growth characteristics of soybean plant

pplication Dry Weight(g/plant) Diameter of Stem(mm) Number
Treatment Level ——— of Pod
(MT/10a) June 14 July 23 August 10 July 4 July 31 August 13 August 10
0 0.66 5.7 10.7 4.5 6.1 6.5 16.7
Anthracite 5 0.53 6.6 13.1 46 6.6 7.1 196
Fly Ash 10 0.58 86 16.8 4.7 6.5 6.7 230
15 0.49 86 185 49 69 7.3 22.3
0 0.77 76 146 5.0 6.9 7.3 224
Bituminous 5 0.67 9.5 19.1 49 7.1 74 228
Fly Ash 10 049 10.1 23.1 4.5 6.7 7.1 35.0
15 0.42 7.9 155 4.2 59 6.4 226
Table 5. Yield characteristics of soybean plant
\; Applicati Dry Weight b
T poiica llon e lelg Dry Matter " Grain Yield” Number
reatment Level ~ (g/plant) (kg/10) (kg/ 10a) of Pod
(MT/10a) Pod Stem Total
0 94 2.7 12.1 254.8 1259 176
Anthracite 5 11.0 3.3 143 289.0 150.2 205
Fly Ash 10 10.3 35 138 312.2 158.8 184
15 119 4.1 16.0 3594 182.3 20.5
0 9.7 3.2 12.9 269.7 2379 196
Bituminous 5 14.0 54 194 430.9 209.- 245
Fly Ash 10 15.8 45 20.3 4149 225.2 269
15 12.1 36 15.7 343.6 184.6 211
LSD 0.05 78.2 39.0
LSD 0.01 105.9 54.1
Table 6. Inorganic comQonents in the soybean plant at the 63rd day after planting
\/ Application .
T—-N P30 KO Ca0 MgO Na,0
Treatment Level (%)
(MT/10a)
0 2.92 041 1.59 0.97 0.51 0.03
Anthracite 5 324 043 1.61 113 0.50 0.04
Fly Ash 10 2.93 043 1.67 1.00 0.50 0.03
15 3.15 0.42 1.59 1.02 0.46 0.04
0 319 0.44 1.64 0.99 0.47 0.04
Bituminous 5 347 0.54 1.68 1.26 0.50 0.04
Fly Ash 10 341 0.54 1.68 125 0.54 0.04
15 351 0.52 1.61 1.27 0.60 0.03
Akt 2 1} 15MT/10a HEtelrdes E7137% Mol AgFol FAE T ¥sdEdch 1eu &
NS vHEE A% TR EAgo] K A BAR e FU KEe AR

146 —



Kim et al | Growth of Soybean Affected of Application by Fly Ash to Soil

280 (
240t
2001
160

120

Grain Yield(kg/10a)

80

40

—

m—

——

oa—

—
— _——
—— —
o | s— ]
—  — ——
o [ S— ER—
e i S— —
o — —
— — ——
s ] — a—
— — L]
A — —
I E—
e | S— —
0 5 5

10 15 MT/10a 0
Anthracite

Bituminous
Fig 1. Grain yield of soybean.
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Fig 2. Dry weight of soybean at harvesting time.
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Table 7. Some properties of experimental soils after harvesting of soybean

Application

Treatment Level pH O.M. Py0g Exch.— Cation (me/100g) CEC

1:5 (%) (ppm) K Ca Mg Na (me/100g)
(MT/10a)

0 5.4 0.7 133 0.40 3.7 1.29 0.05 5.38

Anthracite 5 5.7 1.2 143 0.34 3.5 1.10 0.04 492

Fly Ash 10 6.0 24 176 0.29 34 091 0.04 4.66

15 6.0 24 176 0.29 34 0.91 0.04 4.66

0 6.0 08 151 0.36 4.0 1.14 0.04 5.51

Bituminous 5 64 1.2 273 0.40 5.2 1.36 0.04 7.02

Fly Ash 10 6.6 19 433 0.30 54 1.10 0.04 6.79

15 7.0 20 559 0.28 6.5 118 0.04 8.02
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Fig 3. Soil pH and amount of P,Os in soil after harvesting.
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