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SUMMARY

Fly ash / pond ash has potential for bulk utilization in agriculture as a source of nutrients to
plants and as a soil conditioner. The study presents the results on analysis of heavy elements
and activity of naturally occurring radionuclidesinirrigated vertisol sin sunflower-maize cropping
sequence over a period of three years (2004-06). The results on final status of heavy elements
indicates that the application of either FA/PA hasresulted in marginal build up of total Se, AS
and Pb in sail. Its content haslessin soil treated with pond ash than fly ash. The difference may
be attributed to higher content of elements in fly ash than pond ash it was suggested that the
content of total Se, As and Pb, in soil increased with increasing level of fly ash application
without any carry over of heavy elements. The per cent difference over control was40,53 and 7
in Se, As and Pb respectively. On the contrary ,addition of organics to either FA/PA helps to
decontaminate the level of heavy elementsin soil .Further ,application of FA/PA at maximum
dose increased the activity of natural radionuclidesin soil and the effects could be reduced with
combined application of fly ash and FY M. The per cent difference over control was 47,14 and 3
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n Indiatoo, much increasingly R & D work is being

directedin recent years onthe application of fly ashin
agriculture sector. Fly ash, being richin nutrients and of
pozzolanic character, offered good potential for
agriculture. At College of Agriculture, Raichur,
Karnataka, a systematic and in-depth studies on the
utilization of fly ash in agriculture sector under various
soil types and in varying agro-climatic conditions have
been carried out over the past one and half decade,
where it has been rather well established that fly ash
can be advantageously used in agriculture as soil
conditioner, source of essential plant nutrients, in
improving important physico-chemical properties of the
soil and boosting the crop growth and yields of avariety
of crops and for reclamation of waste/degraded |ands
etc.

In asequel to the studies made on long term basis
(2004-06) for cultivation of sunflower and maize in
irrigated vertisols in rotation, keeping the following
objectives in view: (i) Safe disposal and gainful bulk
utilization of fly ash/ pond ash generated from RSTPS,
Shaktinagar. (iii) Study of itseffect on growth andyields
of various crops specific to this region including the
effects on heavy metal status and activity of
radionuclidesof soil.

oooooooooooooo

MATERIALS AND METHODS
Soil :

Field experiments were carried out on irrigated
vertisol belonging to the Raichur series of Typic
Haplustert. Composite soil samples collected from the
experimental site before the start of experiments were
analyzed for various parameters by adopting standard
methods (Table 1).

Thesoil wasclay intexture, alkalinein reaction (pH
8.6), low in soluble salt content (0.1 dS/m) and high in
organic carbon, available nitrogen and potassi um contents.
The DTPA extractable Cu, Fe, Mn and Zn content were
1.59, 2.17, 8.13 and 0.90 mg/kg of soil, respectively. The
total lead, arsenic and selenium contents were 13.9, 1.2
and 0.9 mg/kg of soil. Field experiments were conducted
at Agricultural College Farm, Raichur, Karnataka from
2004 to 2006. Raichur is located in the North Eastern
Dry Zone (Zone-1) of Karnataka between 16°15° N
latitude 77°20’ E longitudes and at an altitude of 389 meters
above mean sealevel (MSL).

Fly ash :

Fly ash used in the experiments during 2004 and 2006
was collected from Raichur Super Thermal power Station
(RSTPS), Shaktinagar, Raichur. The ash collected from
hoppers is designated as fly ash (FA) while the ash
collected from settling pond is called as pond ash (PA).
Thus, samples collected during 2004, 2005 and 2006 were
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Table 1: Characterization of sail, FYM and fly ashes

YELEDHALLI ETAL.

. FYM Fly ash Pond ash
Parameters Verisol o004 2005 2006 2004 2005 2006 2004 2005 2006
Physical properties
Sand (%) 9.20 - - - 21.50 19.80 20.50 30.20 32.81 34.20
Silt (%) 27.00 - - - 40.10 50.20 48.40 45.60 48.20 46.50
Clay (%) 63.80 - - - 38.40 30.00 31.10 24.20 18.59 19.30
Texture Cc - - - SiCL SiCL Sicl SiL SiL SiL
Porosity (%) 50.90 - - - - - - - - -
BD (Mg/m-3) 1.30 0.64 0.70 0.66 0.95 0.99 0.94 1.05 1.00 112
MWHC (%) 64.20  145.40 155.20 140.35 48.10 50.20 45.20 63.60 66.10 56.50
FC (%) 36.70 84.20 82.00 80.50 24.20 22.50 22.15 38.00 40.00 40.80
PWP (%) 16.40 18.50 17.30 17.90 560 5.70 5.74 11.00 12.20 12.50
Chemical properties
pH (1:2) 8.60 7.10 7.70 7.23 10.50 9.82 9.30 9.30 8.99 8.85
EC (dS/m) 0.10 0.32 0.60 0.45 1.00 0.87 0.75 0.50 0.34 0.45
OC (%) 0.90 - - - - - - - - -
Total N (%) 0.09 112 124 1.03  0.008 ppm  0.007 0.008 0.015 0.015 0.024
Av.N (kg/ha) 306.10 310 (ppm) 355ppm 380 (ppm) 23.60ppm  30.25 28.45 38.80 ppm 39.60 ppm 30.50 ppm
Total P (%) 0.08 0.62 0.80 0.65 0.23 ppm 0.43 0.32ppm  0.38 0.42 0.21
Av. P,Os (kg/ha) 10.20 795 (ppm) 890 ppm 803 ppm 13.20ppm 16.70 ppm 14.5ppm 10.32 ppm 11.62 ppm 13.8 ppm
Total K (%) 1.65 0.93 1.10 0.98 1.42 ppm 1.80 1.36 110 1.60 1.50

Av. K,0 (kg/ha)

770.35 1020(ppm) 1126 ppm 1091 ppm 135.80 ppm 145.20 ppm 155.8 ppm 94.20 ppm 11.20 ppm 29.50 ppm

Total S (%) 0.06 0.26 0.36 0.29 170 2.50 224 1.40 175 1.65
Available (SO4-S) 38.00 14(ppm) 15.3ppm 15.60 ppm 65.00 ppm 78.20 ppm 75.36 ppm 45.10 ppm 51.20 ppm 40.5 ppm
Total Ca (%) 1.30 1.10 1.00 1.20 3.64 3.36 2.92 252 2.66 3.80
Amo. Extr Ca(c.mol/kg) 39.70 - - - 16.00 19.20 16.91 9.30 10.10 14.20
Total mg (%) 0.78 0.15 0.14 0.09 1.36 119 1.65 1.70 1.53 1.25
Ama. Exir Mg 1210 - . . 1200 1340 1425 200 500 3.8
(c.mal/kg)

analyzed and the data are presented in (Table 2).

The texture of fly ash resembled that of silty clay
loam with higher proportion of silt sized particles (40.1
to 50.2%). The range of values for maximum water
holding capacity was 48.1 to 51.5 per cent. The pH
(9.70-10.5), EC (0.75-1.0dS/m). Theavailable N, P,O,
and K,O contents varied from 23.6 to 30.3, 13.23 to
16.70 and 135.8 to 145.2 mg/kg ash respectively. The

amount of DTPA extractable micronutrients did not vary
much among the samples collected during different
years. The total and bio available micronutrients viz.,
Cu, Fe, Mn and Zn were marginally higher in fly ash
compared to pond ash. The values for bio available
(DTPA extractable) Fe, Mn, Cu and Zn were ranged
from 8.66to 13.23, 8.44 t0 13.06, 0.30to 0.62 and 1.03
to 1.52 mg/kg, respectively. The concentration of heavy

Table2: Content of heavy metals and radionuclide activity in soils, FYM and fly ashes

Parameters Vertisol FYM Fly ash Pond ash

Heavy metals 2004 2005 2006 2004 2005 2006 2004 2005 2006
Total Se (ppm) 0.90 0.50 0.50 0.40 1.60 1.60 1.20 1.40 1.30 112
Av. Se (ppm) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Total As (ppm) 1.20 0.70 0.80 0.45 2.30 2.50 3.01 1.90 1.90 1.28
Av. As (ppm) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Total Pb (ppm) 13.90 7.50 7.90 6.10 18.40 20.20 16.10 17.20 16.40 20.5
Av. Pb (ppm) 0.18 0.06 0.05 0.10 0.03 0.04 0.09 0.03 0.03 0.02
Radio nuclides (Ba/kg)

Gamma 40K 282.30 14580 13660 1224 359.30 36350 281.3 353.70 34240 3000.10
Gamma 226Ra 37.50 16.90 16.60 15.8 99.70 10320 11450 91.80 103.20 99.2
Gamma 228 Ac 65.90 26.30 24.40 30.1 108.20  110.30 96.50 106.20  101.70 98.5
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metals such as lead, arsenic and selenium in fly ash
ranged from 18.4 to 20.4 ppm, 2.3t0 2.8 ppmand 1.6 to
1.60 ppm, respectively. The total contents of (18.7)
Pb, As and Se in pond ash ranged from 16.4 to 18.7
ppm, 1.90to 2.1 ppmand 1.3to 1.5 ppm. However, the
concentration of Cd in both the ashes was below
detection level. The gross a activity observed in fly
ash was 236.6 Bg/kg and in pond ash 210.8 to 225.1
Ba/kg. There was not much difference in the gross 8
activity of both ashes. Similarly, theactivities of y emitters
like K, ?2Ra and ?2Ac were also higher in fly ash
than pond ash. The variations in properties of fly ash
might be attributed to the parent coal source, handling
and storage of fly ash.

The pond ash represented silt loam in texture with
high water holding capacity (63.6 to 68.1%). The pH
ranged from 7.9 to 9.3 and EC from 0.34 to 0.50 dS/m.
The contents of available nutrientsin pond ash werelow
compared to fly ash. The total content of Pb, Asand Se
inpond ashwas1.72, 1.9 and 1.4 ppm, respectively. The
DTPA extractable micronutrients such as Cu, Fe, Mn and
Znwere0.36, 10.56, 10.23 and 1.29 mg/kg, respectively.
Theradionucleidesviz., a f andy (*K, ?*Raand ?2AC)
were 225, 616.8, 342.4, 91.80 and 106.0 Bqg/kg,
respectively.

FYM :

The samples collected during 2004-06 were
analyzed separately for various parameters. The FYM
was neutral inreaction (pH 7.1to0 7.7), low in EC (0.32
to 0.60 dS/M) and rich in available nutrients (Table 2).
The available N, P,O, and K,O contents varied from
310 to 355, 795 to 890 and 1020 to 1126 mg/kg,
respectively. Thetotal content of Pb, Asand Sein FYM
was 7.50, 0.70 and 0.50 mg/kg, respectively. The activity
of radionuclides viz., a, b and g (*°K,??Ra and 22AC)
were 119.9, 153.1, 145.8, 16.8 and 26.3 Bg/kg,
respectively. Therequired quantities of fly ash/pond ash
were applied to each plot and spread uniformly on the
surface and mixed into the soil by tractor ploughing and
harrowing about a month before sowing.

RESULTS AND DISCUSSION
Characterization of fly ash, pond ash, soil and FYM:
The black soil represents Raichur series (Typic
haplustert). Thesoil isclay intexture, alkalinein reaction,
low in soluble salt and high in water holding capacity.
The texture of dry fly ash represented silty clay loam
with 40 per cent silt sized particles. It was highly alkaline
inreaction, low in soluble salt content and water holding
capacity. The texture of pond ash was silt [loam with
[Asian J. Envl. i, Vol. 3 (1) (June, 2008)]

higher proportion of silt sized particles. It was akaline
inreaction, low in soluble salt but high in water holding
capacity. The black soil, in general, had no constraints
for crop production. Fly ash as compared to pond ash
was more alkaline and had less water holding capacity,
which made it inferior to pond ash for agriculture
utilization. The pH of the farmyard manure (FY M) used
in the study varied between 7.1 and 7.7, while the EC
valuefrom 0.3 and 0.6 dSYm and water holding capacity
from 141.2 and 155.2 per cent. Similar resultswere aso
reported by Chang et al. (1977), Hussian Saheb (1993)
and Adriano et al. (1980). A comparison between the
physical characteristics of both the dry FA and PA and
soil (Table 1) showed that (i) the vertisol and both the
ashes were alkaline, (ii) BD of both the ashes were
lower, while WHC and porosity were higher than the
soil, (iii) silt content of both the ashes was higher than
the soil .

Effect of fly ash/pond ash on crop yield :

The data furnished in Table 3 revealed that during
kharif 2004, the seed yield of sunflower in control
was 5.2 g/ha, which has increased significantly due to
application of either fly ash or pond ash. The maximum
seed yield of 9.3 and 9.2 g/hawere recorded in T, and
T, treatments, respectively. The per cent increase in
yield over control was 78.4 and 76.9, respectively.
During kharif 2005, the seed yield of sunflower in
control was 9.6 g/ha, which increased significantly due
to application of either fly ash or pond ash. The
maximum seed yield of 13.6 and 13.5 g/hawas obtained
inT,and T, treatments, respectively, which accounted
to 41.7 and 40.6 per cent increasein yield over control,
respectively . During kharif 2006 also, the seed yield
of sunflower varied from 6.7 g/ha in control to a
maximumof 10.2 g/hainboth T, and T, treatmentswith
an increase of 52.2 per cent over control. Lobl et al.
(1971) reported increased seed yield of sunflower in
red/black soil which was attributed to increase in soil
moi sture holding capacity, friability indicesand increased
nutrient availability.

During rabi 2004, the yield of maizein control was
14.8 g/ha, which increased significantly dueto application
of either fly ash or pond ash. The maximum grain yield of
21.9and 20.6 g/hawasrecorded in T, treatment followed
by T, treatment. The increase in yield over control was
48.0 and 39.2 per cent, respectively. During rabi 2005,
the grain yield recorded in control was 18.7 g/ha.
Application of either fly ash or pond ash increased the
grainyiedsignificantly. Themaximumgrainyield recorded
was in T, treatment which accounted for 36.4 per cent
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Table 3 : Effect of fly ash levelson grain yidd of cropsinirrigated vertisols
T,: RDF + FA @ 30t/ha T3: T+ FYM @ 20t/ha T,: RDF + FA @40t/ha Ts: RDF + FA 40t/ha

Ty

Treatment/cropping Critical  (control) Every year 5 every year 5 Every year 5 once in three yeasr_s

season & nameof difference Treatment  Tr. % diff. Di?f Tr.  %diff. Di?f' Tr. % diff. Di?f Tr.  %diff. Difgf'
the crop (@5%) Mean Mean*** over " Mean** over © Mean** over * Mean** over )
el (g/ha) control OVer « (9/ha) control OVer (¢/ha) control Over (9/ha) control
control control control control

kharif 2004 0.77 5.2 83 60 * 92 769 * 87 673 * 84 615 *

sunflower

;na;'zioo“ -05 3.28 148 184 243 * 219 480 * 200 351 * 190 284 *

kharif 2005 1.14 26 118 229 * 136 417 * 130 354 * 117 219 *

sunflower

rabi 2005-06 maize 2.26 187 230 230 * 240 283 * 221 182 * 220 176 *

khavif 2006 1.82 6.7 80 194 NS 102 522 * 84 254 NS 87 299 *

sunflower

rabi 2006-07 maize 0.74 17.4 194 121 * 259 490 * 202 16.2 * 17.7 1.8 NS

Pooled 1.82 143 180 260 * 210 471 * 194 313 * 178 273 *
Treamengoropping Critical  {oontrol) o =g g SO g g SO o i 99 1 gpgir, 99
season & nameof difference Treatment Diff. Diff. Diff. Diff.
Mean*** over Mean** over Mean** over Mean** over
the crop (@5%)  Mean (g/ha) control over (g/ha) control OVEr (o/ha) control Ve (9/ha) control over
*rx control control control control
kharif 2004 0.77 5.2 9.10 75.0 * 9.3 784 * 8.1 55.8 * 90 731 *
sunflower
rabi 2004 — 05 3.28 14.8 19.20 29.7 * 206 392 * 195 318 * 20.1 358 *
maize
kharif 2005 1.14 9.6 1250 30.2 * 135 406 * 115 198 * 11.7 217 *
sunflower
rabi 2005-06 maize 2.26 18.7 23.2 24.1 * 255 364 * 24.3 29.9 * 21.4 144 *
kharif 2006 1.82 6.7 8.2 22.9 NS 10.2 522 * 8.2 22.4 NS 7.1 8.0 NS
sunflower

rabi 2006-07 maize 0.74 174 220 26.6 * 278 604 * 204 176 * 17.5 1.0 NS
Pooled 1.82 14.3 189 323 * 213 492 ¢ 183 30.6 * 175 25.0 *
* Significance of values a P=0.05, NS: Non significant, *** Mean of three replications

increaseinyield over control. Duringrabi 2006, thegrain
yield of maizein control was 17.4 g/hawhich increased
significantly to amaximum of 27.8 g/hain T, treatment.
The per cent increase in yield was 60.35 per cent over
control. Similarly, T, recordedthegrainyield of 25.85q
/ ha with 48.9 per cent increase over control. Similar
observationswere also been made by ( Plank et al.,1975
and Sagjwan et al.,1996).

In cropping system, thegrainyield of cropsin control
was 14.3 g/ha. Application of different levelsof either fly
ash or pond ash increased the grain yield significantly.
Themaximum grain yield of 21.34 g/hawas observedin
T, treatment. The per cent increased in grain yield over
control dueto T, and T, treatments was 49.2 and 47.1
respectively than other treatmentsreceiving either fly ash
or pond ash were at par.

The pooled analysis for the cropping system has
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been worked out by taking the concept of equivalent
yield considering the prevailing market price of
commoditiesat harvest. Themaize yield was converted
to sunflower yield by multiplying by the factor 0.42.
The pooled datafor the cropping system indicated that
thetotal yield of edible product in control was 14.3 g/ha
which increase significantly due to application of flies
ash. The highest yield of 21.34 g/hawasrecordedin T,
followed by T, (21.04 g/ha) treatment. Theincrease in
yield over control was 49.23 and 47.13 per cent,
respectively.

Application of either pond ash or fly ash increased
the grain yield of both sunflower and maize crops
significantly. However, application of ash in conjunction
with FYM produced the maximum yield. There was no
significant difference between fly ash and pond ash
treatments.
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Effect of fly ash and pond ash on final status of total
heavy metal concentration in soil :

The datapresented in Table 4 reveal ed that the total
content of Se, Asand Pbin control increased dightly from
theinitid level of 0.9, 1.2and 13.9 mgkg ™ soil, respectively
t0 1.0, 1.3and 14.0 mg kg* soil at theend of 3years. The
total content of Se, Asand Pb in T, treatment receiving
fly ash @ 40 t/ha was 1.4, 2.0 and 15.5 mg kg soil,
respectively. Whileinthetreatment receiving fly ash @
30 t/haalong with FYM @ 20 t/ha, it was 1.2, 1.8 and
14.8 mg kg soil, respectively. Similar trend was observed
with pond ash. The per cent increase in the content of
these heavy metalswaslessin treatmentsreceiving either
fly ash or pond ash @ 30 t/haalongwith FYM @ 20t/ha
when compared to treatment receiving either fly ash or
pond ash @ 40t/ha. Application of either fly ash or pond
ash has resulted in marginal build-up of total Se, Asand
Pbin soil. Itscontent waslessin soil treated with pond
ash than with fly ash. The difference may be attributed
to higher content of these toxic elementsin fly ash than
pond ash. The data only suggested that the content of
total Se, Asand Pbin soil increased with increasing level
of fly ash application. On the contrary, addition of organics
to either fly ash/pond ash may help to decontaminate the
level of toxic elementsin soils.

application of fly ash/pond ash with FYM helped in
lowering the toxicity of heavy metals in soils. Similar
results were al'so noticed by (Vijayan and Das 1998 and
Simset al., 1995).

Effect of fly ash and pond ash on the final status of
radionuclides in soil :

Theinitial level of radionuclides such as**Ra, ?2Ac
and “°K in soil were 37.5, 65.9 and 288.3 Bg/kg.
Application of fly ash/pond ash at maximum dose
increased the activity of natural radionuclidesin the sail.
It was dueto direct addition of natural radionuclidesinto
soil by the ashes. This effect could be reduced with the
combined application fly ash/pond ash and FYM. The
results are in agreement with (Kolke, 1979 and Mishra
and Sadashivan, 1982).

The data presented in Table 5 revealed that the
activity of 26Ac and “°K intheinitial soil was 65.9 and
288.3 Bag/kg soail, respectively, which, decreased to 63.4
and 277.9 Ba/kg, respectively due to cultivation of
sunflower — maize crops in sequence continuously for
3yearswith recommended dose of fertilizer NPK dose
only. Theresultsare in consonance with the findings
of (Ghodrati et al., 1995). The activity of ??°Ra, 22Ac
and “°K radio nuclides in soil increased due to

Table 4 : Effect of fly ash / Pond ash levelson final status of total heavy metal content (mg/kg) in irrigated vertisols

Material/dlements Selenium Arsenic Lead
Total content in fly ash 1.63 22.53 19.66
Total content in pond ash 1.40 1.96 17.40
Total content in sail (initial) control 0.90 1.20 13.90
Total content in soil (Final) control 1.00 1.10 13.90
Trestments Treatment % difference Treatment  %difference  Treament % difference
mean over control mean over control mean over control
T4 — Maximum dose fly ash 1.40 40.00 2.00 53.84 15.50 11.50
T3 —Maximum yield using fly ash 1.20 20.00 1.80 38.46 14.80 571
Tg — Maximum dose pond ash 1.40 40.00 2.20 53.84 16.90 20.71
T, —Maximum yield using pond ash 1.20 20.00 1.60 23.07 14.90 6.42

Effect on final status of total heavy metals in soils :
Theinitial level of heavy metalsin soil was (0.9 ppm
Se, 1.2 ppmAsand 13.9 ppm Pb). Application of fly ash/
pond ash at maximum dose marginally increased the
content of heavy metalsin the soil (Table 4). Since both
fly ash and pond ash are the potential sources of heavy
metal s, application of which might possibly increasethe
level of heavy metals in soil. Similarly, combined
application of fly ash/pond ash @ 40/30 t/hawith FYM
@ 20t/haasoincreased thetotal content of these heavy
metalsin both the soils, but it was|essthan that observed
with maximum dose of fly ash/pond ash. The combined
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application of fly ash at maximum dose. Similar effect
was noticed with the application of pond ash. The
activity of K was comparable with that of control
soil in all the treatments. However, combined
application of pond ashwith FY M increased the activity
of radionuclides in soil considerably as compared to
other treatments. The extent of increasein the activity
of #°Ra, ?*Ac and “K in T, treatment over control
was 26.76, 14.35 and 7.52 per cent, respectively. The
corresponding per cent increase in T, treatment was
12.12, 18.76 and 1.04 per cent. The activity of 2Ra,
28Ac and K in fly ash was 91.8,106.0 and 350.7 Bg/

*HIND INSTITUTE OF SCIENCE AND TECHNOLOGY*



50

YELEDHALLI ETAL.

Table5: Effect of fly ash / pond ash levels on the activity of radio nuclides (Bg/kg) in soil at theend of the experiment inirrigated vertisol

Materid/dements 2Ra Y K
Total content in fly ash 91.80 106.00 353.70
Total content in pond ash 99.70 108.20 359.30
Total content in sail (initid) control 37.50 65.90 288.20
Tota content in sail (Fina) control 39.60 63.40 277.90
% differenceover  Treatment % differenceover Treatment % difference over

Treatments Treatment mean contral mean control mean contral
T4— Maximum dose fly ash 4810 21.46 70.50 11.19 288.20 3.70
T3—Maximumyield usng fly ash 44.40 12.12 75.30 18.76 280.80 104
Tg— Maximum dose pond ash 47.90 20.95 69.80 16.09 284.30 2.30
T, — Maximum yield using pond ash 50.20 26.76 72.80 14.35 298.80 17.52

kg ash, respectively and it was comparable with pond
ash (***Ra 97.7Bag/kg, 28Ac 108.2 Bg/kg and “°K 359.2
Ba/kg). Theinitial level of radio nuclides such as?*Ra,
228Ac and “°K in black soil were 37.5,65.9 and 288.3
Ba/kg ash. Application of fly ash / pond ash at
maximum dose increased the activity of natural
radionuclide in soil. It was due to direct addition of
natural radionuclideinto soil by the ashes. This effect
could be reduced with the combined application of
either fly ash / pond ash and FY M.

In view of the above, it can be inferred that
utilization of fly ash in agriculture is a very potential
area in which bulk utilization of fly ash is most likely.
However, thereisstill the need for thelong-term studies
to be continued especially in respect of apprehended
hazardous effects, if any, dueto trace elements and heavy
metals as also radioactivity to fully dispel such
apprehensions. It is observed that the effect of FA and
PA at maximum dose of treatment on thefinal status of
total trace and heavy metals such as Pb, Se, and Asin
soil is either increased or decreased slightly on
application of these ashes. As soil itself contains some
of these trace and heavy metals which may not cause
any serious concern especially for the reason of this
increase/decrease in reality not being very significant
over control.

As far as, the radioactivity level in the soil
concerned, it is observed that the effect of maximum
doselyield treatment of these ashes at the end of the
trial period on the radionuclide level in soil and water
evinces that the concentration of 2% Ra and ?Ac The
in fly ash / pond ash amended soil remains the same as
that of control. However, the concentration of “° K
increased noticeably from 258.6 to 297.00 and 288.10
Ba/KginT,and T, respectively dueto fertilizer applied
and also dueto fixing and enrichment of 40K ionsinthe
soil clays, organic matter and carbonates by vermiculite
and related interstratified minerals. The activity of

[Asian J. Envl. i, Vol. 3 (1) (June, 2008)]

natural radionuclides, viz.,, ?*Ra, ?Ac and “°K in soils
amended with fly ash/pond ash was comparable with
that present in normal soils. Hence, it can be safely used
on agricultural land.
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