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ABSTRACT

The large amount of fly ash produced in the process of power generation through coal based thermal
power stations is a matter of great environmental concern. Proper handling of this huge amount of fly ash
is badly needed. As we know that fly ash is a coal residue, so it is entirely organic in nature. It has different
micro and macro nutrients like soil. The present study was performed to find out the effect of fly ash on
different growth and yield parameters of wheat through field experiments. Fly ash (FA), organic manure
like farmyard manure (FYM) and chemical fertilizer (CF) were used alone and also in different combinations.
In relation to different parameters it was seen that combined application of fly ash and chemical fertilizer
with farmyard manure helped in improving the estimated various growth characters as compared to fly
ash alone and control.
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Introduction

Burning of coal in thermal power plant produces
many residues which are collectively called coal
combustion residues (CCRs). Among these different
residues fly ash is produced in huge amount. Coal is
the only natural resource available in abundance in
India so it is widely used as a thermal energy source
and as a fuel for thermal power plants producing
electricity (Ahmad, 2017). Thermal power plants in
India consume more than 430 million tons of coal
and produce around 145.42 million tons of fly ash
annually and which may exceed up to 1000 million
tons by the year 2031-32 (Kumar and Jha, 2014).
Presently, management of this problematic residue
is really a great environmental and economic con-
cern all over the world. Because such a large amount
of fly ash is generated each year, a great deal of re-
search needs to be conducted to determine the fea-
sibility of its utilization in agriculture (Raj and

Mohan, 2014). According to Sharma et al., 2016 fly
ash is rich in different trace elements like As, B, Ca,
Mo, S, Se, Sr etc.

Productivity of soil increases by fly ash amend-
ment. Fly ash has very fine particles, low to medium
bulk density, high surface area and it is very light in
form (Kumar et al., 2000). Fly ash can be used as a
source material for some nutrients like Ca, S, B, Mo
and some other essential metals (Sajwan et al., 1995).
Aggarwal et al., (2009) concluded that application of
fly ash modify the physical and chemical properties
of soil along with the growth and yield of wheat.
Pandey and Singh (2010) found that fly ash can be
used in the effective manner in the barren or sterile
soil for enhancing quality and improving the state of
being fertile. Among many, some Industrial heavy
wastes like fly ash and paper factory sludge are suf-
ficiently potent of enhancing soil pH besides being
very rich sources of various plant nutrients (Mesa,
1991; Sims et al., 1993; Guerini et al., 1994).
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Fly ash also contains heavy metals in its compo-
sition so it can be used in agriculture as a source of
fertilizer for soil which can increase the plant
growth performance (Abdel et al., 1995). The use of
fly ash reduced the growth of several soil borne
pathogenic microbes whereas the population of
Rhizobium sp. was increased under the soil amended
with fly ash (Chandrakar et al., 2015).

Materials and Methods

For the present study fly ash was collected in suffi-
cient quantity from National Capital thermal Power
Station, Dadri (U.P.). For field experiments, fly ash
(FA), organic manure like farmyard manure (FYM)
and chemical fertilizer (CF) were used alone and
also in different combinations. Fly ash @ 10 t/ha,
FYM @ 1500 kg/ha was applied. In total, eight treat-
ment combinations were used in this study: (1) con-
trol (without any application)  (ii) CF (recommended
dose), (iii) FYM, (iv) FA, (v) FA + CF, (vi) FA +FYM,
(vii) CF+ FYM and (viii) CF+ FYM + FA. A uniform
nutrient level of 150 kg N, 60 kg P and 40 kg K ha-1
through these materials and chemical fertilizers (CF)
was maintained for all the treatments except fly ash
(FA) and control plots and then their effect was
studied on growth parameters of PBW-343 cultivar
of wheat.

Methodology

Experimental plots (2m x 2m) were prepared using
different treatment combinations for two days be-
fore sowing of wheat variety. A distance of 20 cm
was maintained row to row and of 10 cm plant to
plant. The sowing was done with the help of a
dibbler manually. Thinning was done 21 days after

sowing in order to maintain spacing between the
plants within the rows. Recommended cultural
practices were used for raising the crop. The treat-
ments were replicated thrice in randomized block
design (RBD). Thus, plots were prepared for PBW-
343 cultivar of wheat. Periodic observations on plant
growth parameters were recorded.

Results and Discussion

The current field experiment was organized to study
the direct impact of various fertilization sources uti-
lized with fly ash amendment in combined form on
different growth parameters of test crop. In this ex-
periment, fly ash was utilized source of soil amend-
ment and plant nutrients like farmyard manure and
chemical fertilizers were used under an integrated
nutrient supply system. The germination %, number
of ears, number of tillers, plant height, days to 50%
flowering, days to maturity and total chlorophyll
(mg/g) were the growth parameters recorded dur-
ing the present investigation. Combined application
of fly ash and chemical fertilizer with farmyard ma-
nure helped in improving the estimated various
growth characters as compared to fly ash alone and
control. In the experiment there was a clear stimula-
tion in germination percentage of wheat plants in all
treatments in comparison to control. Among all the
treatments the increase in germination percentage
was minimum when fly ash was used alone with
soil. Results were almost the same when farmyard
manure was used alone with soil in place of fly ash.
Germination percentage was found maximum by
9.7 % over control when the fly ash, farmyard ma-
nure and chemical fertilizers were used in combina-
tion. When chemical fertilizer was used alone with

Table 1. Effect of fly ash on growth parameters of PBW-343 cultivar of Triticum aestivum L.

Treatments Growth Parameters

Germination No. of No. of Plant Height Days Days to Total
percentage  tillers  ears  (cm) to 50% Maturity Chlorophyll

(120-DAS)   Flowering  (mg/g)

Control 88.46 4.50 4.26 98.34 77.000 111.00 1.27
CF 92.36 4.83 4.66 101.42 71.000 106.00 1.53
FYM 90.46 4.66 4.53 100.21 73.000 108.00 1.39
FA 90.43 4.63 4.46 99.58 73.000 108.00 1.35
FA+CF 94.36 4.96 4.83 102.22 68.000 104.00 1.63
FA+FYM 91.46 4.76 4.63 101.11 72.000 107.00 1.57
CF+FYM 93.56 4.96 4.83 102.22 68.000 105.00 1.62
CF+FYM+FA 97.10 5.26 5.06 104.54 65.000 100.00 1.96
CD at 5 % 0.40 0.10 0.11 0.51 NS NS 0.70
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soil the germination percentage was enhanced by
4.4 % over control. Data recorded for plant height
followed the same pattern as in germination per-
centage. In fly ash amended soil the increase was 3.4
% over control. Combined application of fly ash and
chemical fertilizer with farmyard manure promoted
the height of plants maximally. Number of tillers,
number of ears and total chlorophyll recorded an
increase over control in all the treatments. Days to
50% flowering and days to maturity also gets re-
duced significantly under integrated nutrient sup-
ply system (Table 1). Wheat cultivar showed a posi-
tive response to fly ash treatments (Vashistha and
Tejasvi, 2021, 2022).

Utilization of organic material in conjunction
with chemical fertilizer helped in increasing nutrient
supplying capacity of the soil (Prasad and Singh,
1980; Rethman et al., 1999, Mittra et al., 2003;
Rautaray et al., 2003; Sarkar, 2006; Kruger and
Surridge, 2009; Tejasvi and Kumar, 2012; Tejasvi,
2020, 2021). With intensification of farming and uti-
lization of chemical fertilizers, the significance of
supplementary and complementary functions of or-
ganic materials is being sensed for retaining or re-
gaining productivity of soil (Modgal and Singh,
1990; Karmakar et al., 2009).The study concludes
that we can save and avoid a substantial amount of
costly and harmful chemical fertilizers through the
utilization of industrial waste under integrated plant
nutrients system along with a reduction in environ-
mental pollution is an added advantage. Long term
investigations are to be needed to access the suitable
amount of fly ash for soil amendments along with
careful monitoring of heavy metals and toxic ele-
ments associated with fly ash.
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