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ABSTRACT 

Electricity is one of the blessings that science has ever given to mankind but its generation through coal based 
thermal power stations is a matter of great environmental concern due to one of the byproduct of the process 
known as fly ash. Proper handling of this huge amount of fly ash is really needed. As we know that fly ash is a 
coal residue, so it is entirely organic in composition. It has various micro and macro nutrients like soil. Present 
investigation was carried out at Agra College to evaluate the impact of fly ash on the growth parameters of 
wheat through pot culture experiments. Soil- ash mixture was prepared and used on wheat variety HD-2967 in 
different conc’s (0%, 15%, 30%, 50%, 75% and 100%) and positive responses related to different growth 
parameters were recorded. The amendment of fly ash with elevated conc. (0%-30%) enhanced the germination 
of seed in test crop. Highest stimulation was noted at 30%-50% fly ash concentration. Further increase in 
concentration significantly inhibited the growth parameters. 
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INTRODUCTION 
In order to generate electricity, burning of coal in 

thermal power plant produces different residues which 
are collectively called coal combustion residues 
(CCRs). Among these different residues fly ash is 
produced in large amount. Coal is the best available 
natural fuel used by TPP’s in our country for 
electricity generation [1]. TPP’s in India use a huge 
amount of coal approx. >430 million tons fo r  
ene rg y  p rod uc t ion  an d  approx .  145.42 million 
tons of fly ash is being generated annually [2]. In 
India mostly, there are coal based TPP’s which are 
producing millions of tons ash every year and 
possibly it may cross 1000 million tons by the year 
2031-32. Management of this huge amount of fly ash 
is really a great global lucrative issue. 
Multidimensional research is to be needed to develop 
the alternate utilization of fly ash, especially its utility 
in agriculture [3]. Fly as is rich in different trace 
elements like Arsenic, Boron, Calcium, Molybdenum, 
Sulphur, Selenium and Strontium etc. [4]. Soil gets 
enriched by fly ash amendment due to macro and 
micronutrients. Fly ash has very fine particles with 
moderate amount of BD, high surface area and low 
weight texture [5]. Fly ash can be used as a source 
material for some nutrients like Ca, S, B, Mo and 
some other essential metals [6] Application of fly ash, 

modify the bio physiochemical characteristics of soil 
[7]. Fly ash can be used in a effective manner in 
badlands/ soil for enhancing the grade to improve 
state of being fertile [8]. 

Fly ash also contains essential elements in its 
composition so it can be used in agriculture as a 
source of natural manure which can increase the plant 
growth attributes [9]. The use of fly ash for soil 
amendment proved beneficial to Rhizobium sp. 
population and a reduced growth of several soil born 
micro pathogens was observed [10]. 

 

MATERIAL AND METHODS 

For the present investigation, fly ash was brought 
in sufficient quantity from N. C. P. S., Dadri (U.P.). 
For pot culture experiments, the dried soil- ash 
mixture (V/V) in six proportions i.e. 0 %, 15 %, 30 %, 
50%, 75 % and 100 % and then their effect was 
studied on growth parameters of HD- 2967 cultivar of 
wheat. 
Preparation Of Fly Ash- Soil Mixture 

Pot culture studies were performed to fix the 
appropriate amount of fly ash for soil reformation to 
enhance soil fertility resulting in better wheat 
production.  



Nishant Vashistha and Ashish Tejasvi                                                                                                   e-ISSN 2456-7701 
Journal of Science and Technological Researches (JSTR)                                 Vol. 4 Issue No. 3, July-September 2022 

(18) 

 METHODOLOGY OF BIOASSAY 
Sandy loam soil was used in present investigation. 

Polythene bags of about 30 cm in diameter were used 
as culture pots. Sun dried soil- ash mixture (V/V) was 
prepared in six proportions i.e. 0 %, 15 %, 30 %, 
50 %, 75 % and 100 %. Each polythene bag was filled 
with 5 kg fly ash-soil mixture. All treatments were 
carried out in triplicate by using RBD. 500 gm. soil- 
ash mixture has been removed from each bag before 
irrigation. Soil of each pot was pressed and leveled. 
For irrigation, 900 ml. of tap water was poured in 
each pot. Next day for each treatment 10 seeds of test 
wheat varieties were sown per pot. The seeds were 
kept on soil surface and then covered with 500 gm. of 
dry soil ash mixture (removed from pot before 
irrigation) to avoid crust formation on germinating 
seeds. The pots were irrigated with tap water and 
thinning of plants was done 15 days after sowing and 
only five plants were left in each pot. 

RESULTS AND DISCUSSION 
During present investigation, the effect of 0%, 

15%,  30%,   50%,   75%   and   100   % conc. of fly 
ash-soil mixture was evaluated on the different growth 
parameters of wheat cultivar HD-2967 under pot 
culture experiment. Wheat cultivar responded 
positively to soil- ash mixture. A reduction in growth 
parameters was noted with increasing conc. of fly ash 
in soil (75 % and 100 %) in test crop (Table 1). The 
lower conc’s. of fly ash (15 %, 30% and 50 %) were 
stimulatory for growth parameters. Application of 
higher conc’s. of fly ash (75 % - 100 %) proved 

inhibitory with a maximum reduction noted in 100 % 
fly ash. 

In wheat cultivar, number of tillers got increased 
up to 50 % fly ash concentration in soil. The 
stimulation in number of tillers was maximum at 30 % 
(13.9 %) fly ash concentration over control. While 
higher concentration of fly ash (75 % and 100 %) 
inhibited this parameter. Likewise the number of ears 
also got increased up to 50 % fly ash concentration in 
soil. The stimulation in number of ears was maximum 
at 30 % (15.4 %) fly ash concentration over control. 
While higher concentration of fly ash (75 % and 
100 %) inhibited this parameter also. The maximum 
inhibition was observed (12.8 %) at 100 % fly ash 
concentration. Almost similar results were recorded 
when days to 50% flowering were observed (Table 1). 

Different researchers already advocated the 
agricultural application of fly ash. In their study they 
found that application of fly ash proved beneficial for 
several crops like Medicago sp., Hordium sp. 
Cynodon sp., Vigna sp. and Triticum sp. [11]. In the 
cultivar of wheat growth attributes were stimulated 
maximum at 30 % and 50 % fly ash concentration 
with soil (Table 1). 

However some studies reported the risk of heavy 
metals related to agricultural use of fly ash. On the 
other hand, FASAT proved as a gift which advocates 
the ash utilization at lower rates as soil conditioner 
and according to available literature HMs conc’s. 
were found within permissible limits in soil and the 
concerned risk can be ignored  [12-15]. 

Table 1. Effect of fly ash on growth parameters of HD-2967 cultivar of Triticum aestivum L.. 
Characters Growth Parameters 
Fly ash % in 

soil 
HD-2967 

No. of tillers No. of ears Days to 50% flowering 
0 % 3.83 3.66 68.00 

15 % 3.96 3.86 67.00 
30 % 4.36 4.23 66.00 
50 % 4.16 4.10 64.00 
75 % 3.60 3.46 70.00 

100 % 3.46 3.20 72.00 
CD at 5 % 0.10 0.11 0.66 
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 

CONCLUSION 
Present study suggests the application of fly ash in a 
justified amount for improved productivity of wheat 
cultivar through FASAT. 
 

REFERENCES 
[1]. Vasistha V. Effects of pollutants produced by 

thermal power plant on environment: A Review. 
IJMERR. 2014; 3 (2): 202-207. 

[2]. Kumar V, Jha GK. Use of fly ash in agriculture: 
Indian Scenario, WACAU- 2014. Israel 
international workshop on agricultural coal ash 
uses. 2014; pp. 1-10. 

[3]. Raj S, Mohan S. Approach for improved plant 
growth using fly ash amended soil. International 
journal of emerging technology and advanced 
engineering. 2014; 4 (6): 709-715. 

[4]. Sharma S, Kumar V, Yadav KK. Effect of fly 
ash deposition on biochemical parameters of 
different crop plants around parichha thermal 
power plant, Jhansi, India. Int. J. Curr. 
Microbiol. App. Sci. 2016; 5(8): 873-877. 

[5]. Kumar V, Zacharia KA, Goswami G. Fly ash 
use in agriculture: A perspective. Proceeding of 
2nd International conference on fly ash disposal 
and utilization. Vol. I (FAM and CBIP, New 
Delhi, 2- 4 Feb. 2000; pp (ix) 1-13. 

[6]. Sajwan KS, Harold Ornes W, Youngblood T. 
The effect of fly ash/sewage sludge mixtures 
and application rates on biomass production. J. 
Environ. Sci. Hlth. 1995; 30 (6): 1327-1337. 

[7]. Aggarwal S, Singh GR, Yadav BR. Utilization 
of fly ash for crop production: Effect on the 
growth of wheat and sorghum crops and soil 
properties. Journal of Agricultural Physics. 
2009; 9: 20-23. 

[8]. Pandey VC, Singh N. Impact of fly ash 
incorporation in soil systems. Agriculture, 
Ecosystems and Environment. 2010; 136: 16-27. 

[9]. Raj S, Mohan S. Effect of low             

concentration of fly ash on the plant growth 
performance: A review, Special Issue on 
International Journal of Recent Advances in 
Engineering and Technology (IJRAET). 2016; 4 
(I-1) For National Conference on Recent 
Innovations in Science, Technology and 
Management (NCRISTM) ISSN (Online): p. 
2347-2812, Gurgaon Institute of Technology 
and Management, Gurgaon. 

[10]. Chandrakar T, Jena D, Dash AK, Jena SN, 
Panda N, Monica M. Soil amicrobial activity as 
influenced by application of fly ash and soil 
amendments to maize crop in acidic alfisols. 
International Research Journal of Agricultural 
Science and Soil Science. 2015; 5 (4): 120-128. 

[11]. Basu M, Pande M, Bhadoria PBS, Mahapatra 
SC. Potential fly ash utilization in agriculture: A 
Global Review, Prog. Nat. Sci. 2009; 19:1173-
1186. (https://doi.org/10.1016/j.pnsc). 

[12]. Mupambwa HA, Dube E, Mnkeni, PNS. Fly ash 
composting to improve fertiliser value – A 
Review. South African Journal of Science. 
2015; 111 (7/8): 1- 6. 

[13]. Ou Y, Ma S, Zhou X, Wang X, Shi J, Zhang Y. 
The effect of a fly ash- based soil conditioner on 
corn and wheat yield and risk analysis of heavy 
metal contamination. Sustainability. 2020; 12: 
7281. 

[14] Singh N, Kumar R, Malhosia A. Review:   
Biochar- A Key For A Sustainable Solution Of 
Climate Change Quelling. Journal of Science 
and Technological Researches. 2020 
March; 2(1):8-11. doi: 
10.51514/JSTR.2.1.2020.8-11. 

[15] Meshram, Kundan, Nitu Singh, and P. K. Jain. 
"Estimation of swelling characteristics of 
expansive soils with influence of clay 
mineralogy." Acta Agriculturae Scandinavica, 
Section B—Soil & Plant Science 71, no. 3 
(2021):202-207.

 

https://doi.org/10.1016/j.pnsc

	3
	3. Nishant Final
	Table 1. Effect of fly ash on growth parameters of HD-2967 cultivar of Triticum aestivum L..
	REFERENCES


