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Abstract: An incubation experiment was conducted to assess the nutrient release pattern in soil added with fly ash, inorganic fertilizers and 
organic manures. The fly ash was procured from Mettur thermal power station. The pH of fly ash was neutral to slightly alkaline and contains 
nutrients such as P, K, Ca, Mg, Fe, Mn, Zn and Cu. Since it was poor in nitrogen and organic carbon content, organic manures were added as 
supplement. Fly ash applied as a basal dose @ 20 t ha  with three manures  farm yard manure (FYM @ 12.5 t ha ), green leaf manure -1 -1viz.,
(GLM @ 6.25 t ha ) and humic acid (HA @ 37.5 litres ha ). Period of the incubation study was for two months. Destructive soil sample from -1 -1

each set of container was taken for analysis at weekly intervals and analyzed for pH, electrical conductivity (EC) and available macro nutrients 
(N P K). No change in the pH, EC, N, P and K were recorded during the first three weeks. There was no significant change in pH and EC after 
the third week of incubation. Prominent changes were recorded at 6  week of incubation study with respect to soil available nitrogen and th

phosphorus, and for soil available K noticeable changes were observed at 4  week of incubation. Maximum release of NPK was in the soil th

treated with fly ash @ 20 t ha  and GLM @ 6.25 t ha  along with recommended dose of fertilizers (RDF). The available macro nutrients -1 -1

released during the period were found to be statistically significant.
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Fly ash is a noncombustible mineral matter in coal, 

which is thermally altered as it goes through the combustion 

process and is a fine powdered waste that contains partially 

or completely burnt or unburnt particles of carbon released as 

a byproduct from coal based thermal power stations 

(Gautama et al 2012). The total quantity of fly ash generated  

during 2019-20 was 256 million tonnes and it was expected to 

reach 400 million tonnes at the end of 2030. About 40,000 ha 

of land are required for the construction of ash ponds for 

dumping 250 million tonnes of fly ash (Dived and Jain 2014). 

Indian coals, though low in sulfur, contain higher amount of 

ash (about 35-45 %), hence the fly ash generated in huge 

quantities from the thermal power plants. Many technologies 

have been developed for gainful utilization and safe 

management of fly ash. Fly ash was moved from “hazardous 

industrial waste” to “waste material” category during the year 

2000 and during November 2009, it became a saleable 

commodity (Jambhulkar et al 2018, Senapathi 2011). Use of  

fly ash in agriculture provides a feasible alternative for its safe 

disposal to improve the soil environment and enhances the 

crop productivity (Rao et al 2020, Gond et al 2013).  Fly-ash  

has great potentiality in agriculture due to its efficacy in 

modification of soil health and crop performance. The high 

concentration of nutrient elements (P, K, Na, Zn, Ca, Mg and 

Fe) in fly-ash increases the yield of many agricultural crops 

(Ahmaruzzaman 2010). But compared to other sectors, the 

use of fly-ash in agriculture is limited. Fly ash is being utilized 

in many sectors namely cement industries, brick making, 

road and building construction and agriculture. Compared to 

other sectors utilization of fly ash in agriculture was only 2 per 

cent (Basu et al 2009, Kishor et al 2010). Fly ash is an  

amorphous ferro-alumino-silicate mineral that contains 

essential nutrient elements required for plant growth except 

nitrogen and organic carbon (Tiwari et al 2016). However, a 

proper management strategy has to be developed to abate 

the land pollution from the dumping of fly ash. Hence, with the 

view of effective use of fly ash in agriculture, the present 

experiment was initiated to study the nutrient release from fly 

ash with the combined addition of organic manures.

MATERIAL AND METHODS

Laboratory incubation study was conducted in silt loam 

soil to assess the nutrient releasing pattern of N, P, K from 

native and applied sources  fly ash, farm yard manure viz.,

FYM, green leaf manure (GLM) and humic acid (HA). The 

experiment was conducted with two factor completely 

randomized factorial design with three replications. Factor A 

comprised of fly ash (FA) @20 t ha  applied along with -1


