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Effect of Fly Ash on Productivity of Tomato and Improvement of Soil

Cheol Hee Lee*
Dept. of Horticultural Science & Research Center for Bioresource and Health,
Chungbuk National University, Cheongju, 361-763, Korea

Abstract - In the present experiment, fly ash application to soil generally improved soil pH condition. The improvement
of soil pH was greater with bituminous fly ash than with anthracite fly ash. Treatment of fly ash also made available
phosphate content increased. But phosphate content in cultivated tomato plants was in inverse proportion to content in
soil due to high pH of experimental soil as well as hot and dry weather. Amount of phosphate in plants had a strong
positive effect on the yield of tomato. Number and weight of harvested fruits was greatest from July 21 to July 30, the
time considered as peak harvesting period of second fruit truss. In conclusion, the application of fly ash improved

physico-chemical properties of experimental soil.
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Table 1. Physico-chemical properties on experimental soil

Texture pH oM. Av.-P20s Exch.-cation (cmol/kg) CEC EC
x :5) (%) (mg/kg) Ca Mg (cmol/kg) (ds/m)
Silt loam 73 12 834 098 62 03 134 100
AE A= 3ho] 79 82U} 84 209 ZH2) 3ub vlE $ofl e BEE A

BolE 2= 7289 SHEWH28X55cm)oll 39 5¢ oF
3to] 25~307C 2] okl A TElsitrt Wols 271 23~25
T, OF 13~15T 2 2EE 4= &4 T3t 271dl=
85~90% ¥ =& wsittrt A4 27 ARH T5% =
2 fA5 70 B3 153 oF 25me] BE AME-8HI)

Zr N 27t THEE 402 ko] oS FEUTS
2 0.9x5m9 2744 wE F F74 0.03m® F7F
polyethylene(P.E.) & o83t AL, A7te 7t
A& 90emolAfo] HEE St =418 AE71E A 5¢ 16
Aol 2] =3FFE BA 3171 Y3t 40x45em FH 2 FE
Z2 10574 FE2 AT £ SE3| Tesigiet, A F 0]
90cm, & 40cm®] URFY A2} wo] 170em®] YAE A58 4
Aj3to] B8 fRlatant. Yo 7712 st AlFo] ARt
w2k feleted £, A s BE dobs Y™ AAsH
I, 4HHAE B, FAA R} 1 9] AEe] Hele HY
of] &3to] AAlsHert.

ZA Y

EntEo] &2k 79 8T} 8Y 200 23] HAIEEE
o, AlETE 10574 AFste] FAAA 133 vt ), A%
H AAAFS 2ARAT, 33k BiR 9 gle B 9%, 4
Z Bgd 249 + 4 AAFH AESE 2AIGTE FA9
A& Chlorophyll meter(Minolta)g ARE-3te] Al 134 vt
2 ol AT EAY MiReN At g 58
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Table 2. Growth characteristics of tomato plant
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Hal & 271482 RE HFoA dEgFoz F4H
AL 2tk ] )9 ASAEE gotR7] fjste] 9
obAiAYol A AJalgaro g MSE & 11,7~14.87) A2 Enf
E71 ZatE 79 8ol A AElE UEhE AE 27, 7
N7, 7F YAF, 37 9 A EHe) 9% 4 AT H EH
TE2 2ARKE 2%, 427 9 33 9 A BE75) Bl
= nodeks|ol SdskE] 23] 6MT/10a 75 At +
gl vjste] £ Aol rhE =Eo 4AIg HiolEE 4
2312 = A9k, ol2jd Ak F £/ AuE Fo] AT
o] we gMT/10a ATl 23z el AagAto] L= A
OFokS W Z7|AL0] ot AA|E Y-S BAFIL Qitt 1
U AR EGFe 2E A2lox FXe] vla] FAR
o, QAL ditle] Ajko 2 TR AY gt =4
vt :

opzjot 4288 B 89 209 EntES HF HSAHEE
2tk AR D AANFOE B8RS vas E 9,
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Fe Hygol RS o3]8 ZE HTolA] FAE | B
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Application

Compound Teaf above third fruit truss

Treatment level Ste(rlnn;drlgm. fvx;e(sgh) Length Width  No.leaflet/ Freshwt.  Dry wt Degree of
(MT/10a) ’ (cm) (cm)  compound leaf ©@ 3] color*

0 181+18 7706+881 433+13 458+07 483+58 337x4.1 73+13 648+27

Anthracite 2 186+08 6975+982 418+26 455178 507+6.1 290+48 67104 643+64

fly ash 4 185+08 6893+942 436+12 476+49 463+33 31.8+£45 76+05 617128

6 189+09 73644379 418+09 438+28 494+6.1 286+72 7.1+09 612+03

Bituminous. 2 183+03 7368+882 431+15 460+12 496+07 274%19 69+0.1 646+45

fly ash 4 187409 7498+228 453+15 467+15 514+59 314%52 83+24 682+68

6 187+04 70394298 434436 462+50 503+73 323%58 75+14 600=+1.1

Lime 0015 187+03 7217+674 453+37 493+14 515+32 348473 79+0.1 579+06
 Measured using Chlorophyll meter (Minolta).

YMean + SE.
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Fig. 1. Effect of fly ash on number of harvested fruits per plant in tomato.
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Fig. 2. Successive change of harvested fruit number per plant in tomato.
A: Anthracite, B: Bituminous
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Fig. 3. Effect of fly ash on harvested each fruit weight in tomato.
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Fig. 4. Successive change of harvested each fruit weight in tomato.
A: Anthracite, B: Bituminous
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Fig. 5. Effect of fly ash on harvested total fruit weight per plant in
tomato.
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Fig. 6. Successive change of harvested total fruit weight per plant in
fomato.
A: Anthracite, B: Bituminous

2ol DjaiE A7 e BTt AotE Ao Azt
Aeg A5AIoZA AHoR Eutg ] 4g3t Falof o
AR vzl Aoz AztErt JHEE B AHE EnlE9]

o ne AzF A LS HAIS

A7t 2=

45710l olet 22
o:l soa x-]u}x—l__g Eu].g_,] ./r\_ o] uro}x]
2t Boon, 1973).

EntEe k= 1o 23 & SR 7T F9 2%, B4,
27) 9% 5 e FdFo2 olFH AEAY WA 247 A
3t 230 313 & 913 279 YA BA", 220 s
shEo] Aol SHEW U] AE7E W] sl I H
o] Hojz ZJAH A1 3HA] Z3lhtt, AR, B 7]20]
257, il 7)20] 30CE 9+ ol A&=H 31 247 2
2 JA7E b H 2= uf- o HTHAYE, 1963). Moore}
Thomas(1952) Wl A i 271 32.2T oldola,
uhe] A Bt =7} 21.1T olAtold hakgo] Yttty gt
tl BEokel Axof oJgt o WS B, s 2o R
UstEle 71 Qe B Aol E 2ol o) AaEw
o] A7 WSt Fl o7 AzbEct

23] A go] EFAF v FF

BEulEE £33 & AP Eqko] 35S Table 33t
Zo}, Aersle) Aol M B 3iehg Wske ASEY F
7hol et ARdg g 717 o2 A 2oy, pHY At
FaE QW gl FUke dAT AR UEigTh Aw3]e

2 AEE HAISHE et ¢ L2, AxGe, EutEs AS5E U pHEE §8 QA S HILE vlas] & of
A AERA v AL BTk a5 oAEE Ak EoF pHE AutE]o] A8 wet 8,79 AR Sk
A Az Aol uf oA =] Adko| 9rHBoon, 1973), (Fig. 7~8). & 3|9 A &&o| F7ME4E & pHe T

3 2 AP E A2 HAS AAE] st SekaE E 7tEQlon SR EE FAYI BT fAT3 At
e AHEsIlet, SEtAE2 HggAS F BIA7IEE& b A oS A olet 22 pH F7Het A E‘*w agl
Aof) vig] xj&o] FFs) FobAal, Polw BrHozRE ) A FF EI AlGLFo) WEeE IA SV BAFE UE
G AAste] x|2o] Agshe Aol Qi) EukaE ¥ Wi, oladt il Ae3|e Algo] EYY °l§}§¢f‘é—§— z;
A2 Ao i FEE At EGFES Bl ol f B9 Sl AFEE et faSH AE - U
BIOE T2 HAx7 AEFE o 7]2sloA o= Amuhp & RojEe)

Table 3. Physico-chemical properties of experimental soils after harvesting
Treatment Application pH OM. Av.-P20s Exch.-cation (cmol/kg) CEC EC

Teatment Jovel (MT/102) (1 : 5) (%) (mg/kg) K Ca Mg (cmolkg)  (ds/m)

0 71 1 831 1.07 73 05 83 153

Anthracite 2 74 12 898 0.96 80 05 10.1 092
fly ash 4 75 13 913 097 102 0.6 126 097
6 75 14 914 1.00 108 06 124 093

. 2 T4 12 1075 104 142 09 162 1.18
B

lt;m;zgus 4 75 14 1212 1.06 143 038 169 1.15

v 6 77 15 1259 1.00 149 09 172 1.00
Lime 0015 75 12 903 1.06 193 04 205 138
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Fig. 7. Successive change of pH in experimental soils.
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Fig. 8. Successive change of available P2Os content in experimental
soils.
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Table 4. Inorganic components in the tomato plant after harvesting
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Application Contents (%)

Treatment level (MT/10a) TN .05 K0 Ca0 MzO
0 186 062 157 324 115

Anthracite 2 247 0.83 155 2.80 0.96
fly ash 4 266 0.65 1.56 235 097

6 186 0.52 1.50 227 135

Bitminons 2 183 065 156 297 103
fy ash 4 226 058 156 242 073

6 200 0.53 1.52 222 077

Time 0015 700 059 157 307 083
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