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ABSTRACT

Thermal fly ash with cow dung amendments caused significant improvement in soil quality. Water holding capacity
(50.60-68.59), PH (6.05- 7.50) and few growth parameters (fresh weigh, roots length, shoot Iength) of Smelongena
with the increase in Thermal fly ash and cow dung amendments. Fruit (edible part) of plants grown in fly ash and
cow dung amended soil had metal residues (mg Kg?) like Zn (24.56-35.42), Ni (1.23-1.66), Cr (0.81-1.42), Co
(0.52-1.57), Pd (0.25-0.41) and Mo (0.98-1.44) within acceptable limits. Results indicate that soil amended with fly
ash and cow dung at 150 tons ha™*, not only improved the physical properties of the soil but also contributed to the
better growth and yield of brinjal (S. melongena).
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INTRODUCTION

Currently thermal fly ash (TFA) dumping into theveonnment is one of the chief apprehensions througlthe
Globe mainly in developing countries. In developtmuntries like India 75% of power is produced hgrtmal
power plants, which generate nearly 65 million tohdly ash in a year as a waste byproduct [1]. @sposal of
such a massive quantity of TFA is one of the cpieblems and is usually disposed in ponds or Iéadfiose to the
power plants. To make use of of fly ash to vegetagelandfill areas is an alternative for TFA mag@gnt, which
will serve for both the stabilization and providiagpleasant landscape [2]. Dumping of TFA affebes quality of
the surface land area, ground water, soil and altpire. TFA contains a high concentration of toliEavy metals
such as Cu, Zn, Cd, Pb, Ni, Cr etc. [3] along Vit nitrogen and phosphorus content. Besides tipéicapion of
TFA can be used as a raw material for brick, cenfactories and disposal in agricultural land is @sgble
alternative. TFA use as a fertilizer at commersdlle is rare in most of the developed countriepabash contains
non essential elements that badly affect cropss aod ground water quality. Use of TFA in irrigatilands has to
take into consideration about its possible toxiedf if any, due to the presence of high concéintia of toxic
heavy metals. In view of the above and to find fiective disposal problem of TFA, the present irigagion was
carried out with the main objectives to assessdffiect of TFA + cow dung amended soil on heavy iseta
accumulation, growth and yield 8blanum melongena plant species.

MATERIALSAND METHODS
Collection of Thermal fly ash, soil and cow dung:
Thermal fly ash samples were collected in largestmldbags from dumping sites of nearby ash pondEhefmal

power station (Dr.NTPC), Ibrahimpatnam, Krishnarits Andhra Pradesh. The cow dung and soil veslected
from the local areas of Ibrahimpatnam. The fly asld cow dung were sun dried for 5-10 days beforeows
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amendments (manually). Certified seedsofmelongena L. were collected from local market. Crops werevbhated
between 100-120 days for metal accumulation.

Experimental Design: All the seeds were sterilized with 0.2% mercuridodde for 2-3 min to avoid fungal
contamination and washed 2-3 times with steril¢ildid water and soaked in water for 5 -8 hrs. Ebaked seeds
were evenly sown in earthen pots (15 inch in di@amdilled with 7 Kg of amendments (four numberdacontrol
(soil) in triplicates. For preparing amendmentguiealent weight of 1 sqg m of top soil has been edixwith
equivalent weight of thermal fly ash and cow dungdhe increments of 5 % to prepare four amendmeittsthe
ration of 5, 10, 15 and 20 % fly ash and cow dungdil. Percentage values corresponds to 50, 18D fons ha
along with one set of control. Prepared seeds wewn in each pot to depth of 0.10cm, kept in natcoadition
and watered dalily till seed germination. The seeel® irrigated with municipal water at regular ivtds (250 ml)
avoiding leakage of water from the pots and meakrtoet and shoot length respectively.

Physico-chemical analysis of amendment and soil: Physico-chemical analysis was carried out in &gtk on soil
and their different amendments with thermal fly §&6RA) and cow dung (cd) before the growthSfnelaongena

L. Moisture content of soil and TFA + cd was ca#tet as the difference of fresh weight of the aod dry weight

of the soil divided by dr weight and multiplied &90. The pH of different amendments was measurdd &5 soil
water suspension using pH meter. Organic carbonegabf 10 days for old soil and amended sampleg wer
determined by oxidation method with potassium diomate with few modifications [4], Total concenteoais of
metals including Zn, Ni, Cr, Co, Pb, and Mo werg¢edained using open acid digestion methods of R&}.£2007
[5].

Plant growth and yield:

Measurements of roots and stem length were takeheabge of 50 and 100 days after germination.dYiehs
estimated by detaching and weighing the fresh fuith the help of a balance. Total concentratiohsnetals in
plant parts were determined by Wiermans and VerGi86)[6]s with little modifications.

RESULT AND DISCUSSION

The study the soil amendment property of fly ask aitilize it as a substitute for fertilizers, inettpresent
investigation a TFA sample has been subjecteduttystith the following composition as represented able -1.

Table1: Chemical composition of Thermal Fly ash

Constituents | Wt % Composition
Si,0; 62.20
Al,Os 25.12
Fe0s 10.23
CaO 14.84
MgO 2.01

SO 1.59
Mo 389
Zn 200

MnO 0.01
Pb 15
Co 16
Cr 87
Cu 69

In order to modify the texture and composition &AT cd is added at various ratios to fly ash sampdeenhance
the Wt % composition of P, N, K in TFA and soil. élled used in the study has the following compasits
represented in Table -2.

Table 2: Chemical composition of Cow dung Wt % (cd)

Cow Dung Composition | Concentration
Nitrogen (%) 1.91
Phosphorus (%) 0.68
K (%) 0.64
Mg 0.92
Ca 2.73
Na 0.68
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The water holding capacity increased from (50.6B8Band moisture content showed an increasingl tofif2.25-
4.69) when compared to control and mixture. Thevahies of the mixed soil (TFA+cd) increased frords6to
7.50. It may be due to alkaline pH of TFA + cd gJ7-Other co-workers reported that fly ash and atumg
combination improves the physical and nutrientustaif the soil [9-11]. The values of organic car{@C %)
(0.70-0.99) and organic carbon matter (OM %)(1.28) increased with the addition of TFA and cd [Bhe
application of TFA and cd resulted in an increasavailable macro and micro nutrients (P, K Cr, 8p,Zn, and
Mo) (Table -4). The plants grown under soil accumted appreciable amounts of metals in their frthe
concentration of metals in plant increased propodily with the concentration of fly ash and cowndun different
treatments as compared to control (Table 4). Seteaptake of different metals by the plant bodyswéserved in
the study [12]. The plants grown in TFA and cd adezhsoil mixture shown the following order: Zn >>CNi>
Co> Cr> Pb. The accumulation of toxic heavy meta Pb, Cr and Ni was considerably low in 100 a6 1ha"
amendments including control soil indicating safe fiuman consumption. The results are in agreemvéhtthe
findings of [7,11,12]. The data observed in Tablshows that all the plants growth parameters (lemgth and
weight of fruit) of Smelongena were significantly increased in all amendment soinpared to control. The plant
growth was maximum in 150 ton h#evels of amendment. The beneficial effects pfash have been reported in
several plant species [8]. Among all the amendmeapplications of TFA in combination with cd wereuhd
beneficial for the plant growth and yield.

Table 3: Physico-chemical analysis of control and Thermal Fly Ash (TFA) and Cow dung (cd) amended soil

. Amended soil
Parameters Control soil S0thal T 100t hat | 150t hat
Water holding capacity (% 40.11 50.6( 61.15 68.5P
Moisture content (%) 1.85 2.25 3.42 4.69
pH 6.05 6.25 7.21 7.50
OC (%) 0.70 0.81 0.90 0.99
OM (%) 1.28 1.38 1.50 1.68
Ca 2.92 4.52 6.91 8.15
Mg 16.70 17.41 18.38 20.54
P 9.62 9.73 10.56 11.93
N 289 270 290 320
K 11251 115.16 116.21 117.32
Metals (mg Kd)
Zn 462 598 523 497
Ni 23.56 35.66 42.73 49.77
Cr 80.10 105.32 130.25 123.59
Co 11.16 14.56 17.92 17.56
Pb - 15.23 15.34 15.45
Mo 36.80 34.24 36.72 30.11

Table4: Analysisof metal (mg Kg™) in control and TFA+ cd amended soil

Metal | Control soil Amended soil
50t ha® | 100t ha® | 150t ha™
Zn 30.62 24.56 35.42 33.53
Ni 1.55 1.23 1.08 1.66
Cr 1.56 0.81 1.02 1.42
Co 1.79 0.52 0.86 1.57
Pb 1.59 0.25 0.33 0.41
Mo 0.92 0.98 0.56 1.44

Table5: Analysisof control and TFA +cd amended soil on growth and yield of S. melongena

50 days 100 days 50 days 100 days . .

a-[r::: d+mcednt Shoqt length Shoqt length Roo_t length Roo_t length aigﬂf frwtt)

(inch) (inch) (inch) (inch) )

Control soil 2.40 26.17 3.69 5.81 357.65
50 t ha' 2.55 28.37 4.21 6.12 369.59
100 t hed 3.21 32.54 6.56 9.43 520.11

150 t ha 3.83 36.22 7.92 12.54 1092.23

CONCLUSION

The present investigation concludes that TFA inloimation with the Cow dung is found to be a promgsinaterial
to substitute for artificial fertilizers. In ordém increase the nitrogen content in the fly ash domyg is used as an
additive to increase the property of nitrogen fimatby the plantsSo this is a novel method for the utilization of
TFA for agriculture.
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