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ABSTRACT 

Fly ash is  a coal combustion residues of thermal power plants has been regarded as a 
problematic solid wastes all over the world. India has the largest reserves of coal in the 
world. Indian coal has high ash content and low calorific value. Nearly 73% of the  
country’s total installed capacity is thermal of which coal – based  generation is 
90%.NTPC is the largest thermal power generating company in the country and has a 
coal based installed capacity of 53,651 MW  with the production of  65 Million Tonnes  
of ash .  Fly   ash accumulation is more and storage creates problem in the power 
producing units using coal as fuel. Use of coal fly   ash in agriculture is one way of 
disposal of fly ash and at the same time it improves the yields of variety of agricultural 
crops and physico-chemical properties of soils. With this background NTPC and 
Annamalai University undertaken showcase   project on use of coal   ash in agriculture 
to create awareness among the farmers on utilization.  We have conducted more than 
100 field trials in and around NTPC- Ramagundam, Talcher  Kaniha and Singrauli in the 
second phase .  50   MT of fly ash /ha applied in soil in the treated plot and maintained 
control plot (with  out fly ash) separately side by side. Except fly ash application all other 
operations were common for treated and control plots. Results of the trials revealed that 
the application of coal ash increased the yields of Paddy 15-20%; maize 20 to 30%; 
potato 33 to 35%; Groundnut  to 30% and cotton 27 to 35 %. Besides increasing the 



yields of crops it also improved the   nutrient uptake in crops   and physical properties of 
soils especially water holding capacity and fertility status of soil. Further, treated and 
controlled crop samples were sent to CFTRI- MYSURU for heavy metal analysis (Lead, 
Chromium, Cadmium, Mercury and Arsenic) indicated  that there is  no significant 
increase in   any of the heavy metals in the crop samples due to treatment of soil with 
ash. Farmers are convinced about the use of fly ash in agriculture and interested to 
apply in more areas in the coming years. 
 
Background 
 
Fly ash is obtained from thermal power station after burning lignite/coal in the boiler unit. 
Once it was considered as a solid waste material. Now this solid waste can be 
converted to wealth by  applying fly ash to agricultural fields to improve the soil fertility , 
soil physical properties and crop yields to significant level. The utilization of fly ash 
during 1993-1994 was one million tonne  only as against the generation of  40 million 
tonne. The increase in fly ash utilization from one million tonne during (1993-1994) to 60 
million tonne level is though quite satisfying but the quantum of unutilized fly ash also 
increase from 39 million tonne per year to 70 million tonne per year. Further , it is 
projected that lignite/coal would continue to remain the major source of energy for 
power generation in the country. The estimation prepared by ministry of power  as well 
as planning commissions up to the year 2031-32 indicate that the coal requirement and 
generation of fly ash during the 2031-32 would be around1800 million tonne and 600 
million tonne, respectively. On one  hand, the management of such a large volume of fly 
ash and mitigation of its likely impact on environment  as well as demand on  land for 
deposition/ storage is a mammoth task, on the other hand fly ash has been proved to be 
a useful material for a number of applications  with potential to conserve valuable 
minerals, substitute materials inter-alia protection of environment by decreasing mining 
activity and reducing CO2 generation being produced during a process of production 
materials that can be substituted  by fly ash. Thus, there lies a challenge to convert the 
threat to an opportunity. Fly ash also holds potential to improve the physical health of 
agricultural soil, provide micro nutrients and as a result increase the yield of cereals, oil 
seeds, pulses, cotton, and sugarcane etc. by 10-15%, vegetables by about 20-25% and 
root vegetables by 30-40%. Waste lands, degraded lands as well as problematic soils 
such as acid,  alkali soils  and eroded soil  can be  successfully reclaimed by application 
of fly ash. Though we have proved the use of fly ash  for agricultural purpose beyond 
doubt @ 50 - 200 tonne per hectare once in four years. The use of fly ash by the 
farmers is very negligible or nil in most places. The present  second phase  show case 
project is aimed in such a way to create awareness among the farmers on utilization of 
fly ash in agriculture by conducting technology demonstration showcase  trials in 
farmers holdings  on different crops. After conducting demonstration trials in farmers 
fields, they will be convinced about the use of  fly ash in their lands. One way we are 
improving the socio-economic status of farmers by adopting this technology and also we 
would be able to dispose of fly ash  generated in the thermal power stations  to some 
extent. The unutilized fly ash per cent will come down   definitely, if we apply in large 
areas. 
 



Introduction 
 

           Though we have well documented results on use of fly ash in agriculture, farmers 
practice of applying fly ash in the field is very negligible per cent. Because there is no 
lab to land programme to popularize the use of fly ash in agriculture, the present 
technology demonstration showcase project on use of fly ash in agriculture will solve the 
problem of unutilized fly ash in the thermal power station   and also at the same time it 
will benefit the farmers economically by improving the yield of crops. It also improve the 
soil physical properties , soil fertility and reclaim the acidity and alkalinity of the soil to 
some extent due to alkaline and slightly acidic  pH nature of fly ash  obtained  from 
different thermal power stations. With this background NTPC formulated Terms of 
Reference (TOR) and Scope of the project. As per the TOR and Scope of the project  
we have given consultancy services to National Thermal Power Corporation Ltd., India. 
We have taken up trials in the farmers fields near by Thermal Power Station areas. Our 
main aim of this showcase project to create awareness and confidence    among the 
farmers on utilization of fly ash in Agriculture. Fly ash boosts the yields of variety of 
crops such as  cereals, pulses, oil seeds, tuber crops, vegetables and sugarcane. By 
conducting technology demonstration trial in the farmers’ holding, they will be convinced 
and to follow this technology in large scale in their farms. By adopting this technology  
both the farmers and thermal power station will be mutually benefited.  We have 
completed  first phase of  showcase project on use of ash in agriculture  in the  four  
units of  NTPC-Simhadri (A.P), Dadri (U.P), Talcher Thermal (Orissa) and Vindhyachal 
(M.P)  and in the second phase  in the three units of  NTPC- Singrauli (Uttar 
Pradesh),NTPC-Talcher Kaniha (Orissa) and  NTPC- Ramagundam (Andhra Pradesh) 

 
 
 
Objectives 
 

1. To take the information and knowledge to mass farmers and help them to realize 
the gain from fly ash that it holds the potential,        

2. To demonstrate the beneficial effect   of application  of  fly ash on soil physical  
           properties,  soil fertility and  crop yields, 

3. To improve  the  socio  economic  status  of  farming community   by   applying   
           the   cheap source of nutrient material and the technology. 

4. To  reduce   the burden of disposal of fly ash   by thermal power station and   
           prevention   of  environmental   problems. 

5. To find out the heavy metal accumulation  in food grains and other produces. 
 
 
 
 
 

 
 
 



 
 

Review of status of research and development in the subject 
 
International status 
 
2Arnold  Schumann and Malcolm Sumner(2000) revealed that the plant nutrient supply  
from fly ash and bio solids (sewage sludge and poultry manure) might have enhanced 
their agricultural use and crop fertility. 3Baskar and Karthikeyan (2000) observed in their 
field studies that the application of fly ash @ 20 and 40 t  per hectare increased the 
groundnut pod yield and rice grain yield  significantly. Further , they observed that the 
effect of fly ash was much pronounced when flyash was  integrated with fertilizers and 
organic manures. 12Selvakumari et al.(2000) found that the application of fly ash @ 40 t 
per hectare per season consecutively for three seasons  did not increase the total heavy 
metal content significantly  in the soil as well as their content in the straw and grain of 
rice. 
                 
19Yunusa et al. (2007) reported that in Australian soils, application of fine fly ash  
(20 micron meter) to the top 0.15 m coarse textured (sandy) soil would reduce the 
hydraulic conductivity by 25% and so improve the water holding capacity. 4Chang  Hoon 
Lee( 2007) observed that the application of fly ash @ 0, 40, 80 and 120 Mg ha-1 in two 
paddy soils increased the available phosphorus significantly. 7Junfeng Shen (2007) 
conducted a field experiment to study the two formulas of mixtures. Coal ash, sewage 
sludge and soil in ratios of  20:10:70 and 20:20:60, respectively,  were used. The 
improved soils had remarkably higher nutrient concentrations, better texture, lesser bulk 
density, higher porosity and moisture content. 

   

National status 
 
Fly ash is a residue of burning of coal and lignite, the organic sources of energy. The 
macro and micronutrients present in coal / lignite get generally concentrated in the ash. 
It is by virtue of this and ability of fly ash to modify the physical properties of soils, it 
works as a soil conditioner / modifier and enhancing the yield of the cereals, pulses, oil 
seeds, sugarcane, vegetables etc. Field demonstration projects undertaken at more 
than 50 locations as a whole of country  by Fly Ash Mission (FAM), now known as Fly 
Ash Utilization Programme (FAUP) in varying agro-climatic conditions and different soil 
crop combinations. It was supported with laboratory investigations and shown significant 
increase in yields of   edible part as well as biomass without any adverse impact on soil 
health or crop produce because of any reasons including presence of trace / heavy 
metals and radio nuclides in fly ash. Application of fly ash to Agricultural fields enriches, 
the produce with Ca and Fe which are good for human being from nutritional point of 
view. 
17Vimal Kumar et al.(2005) reported that the large scale filed demonstration / application 
of  fly ash in agriculture had been taken up at more than 50 project  sites under 15 fly 
ash mission demonstration projects along with different R&D Institutes / Universities and 
farmers across the country in different agro-climatic conditions with varying soil crop 
combinations during 1994-2004. 



 
 1Arivazhagan,(2008,2009&2010) conducted show case project on  utilization of fly ash 

in  agriculture in and around  Thermal Power station areas  NTPC- Simhadri, 
Dadri,Talcher Thermal and Vindhyachal in  the farmers holding . These trials were 
carried out under the guidance of Department of Soil Science & Agricultural 
Chemistry, Faculty of Agriculture ,Annamalai University. These trials  revealed that the 
application of fly ash @ 50 tonne per  hectare increased the yields of 
paddy,wheat,maize, ragi, redgram, mustard, sugarcane ,banana and potato 
cropssignificantly over control. 

 

10Prem Kishor et al. (2010) found that the practical value of FA in agriculture as an eco-
friendly and economic fertilizer or soil amendments can be established after repeated 
field experiments for each type of soil to confirm its quality and safety. Fly-ash has great 
potentiality in agriculture due to its efficacy in modification of soil health and crop 
performance. The high concentration of elements (K, Na, Zn, Ca, Mg and Fe) in fly-ash 
increases the yield of many agricultural crops. But the use of fly-ash in agriculture is 
limited compare to other sector. An exhaustive review of numerous studies of last four 
decades took place in this study, which systematically covers the importance, scope 
and apprehension regarding utilization of fly-ash in agriculture. This study also identified 
some areas, like soil fertility and its response on cereal oil seed and vegetable crops. 
Agricultural lime application contributes to global warming as Intergovernmental Panel 
on Climate Change (IPCC) assumes that all the carbon in agricultural lime is finally 
released as CO2 to the atmosphere. It is expected that use of fly-ash instead of lime in 
agriculture can reduce net CO2 emission and also reduce global warming.  

 

 15Sudhir Kumar Sharma and Naveen Kalra (2012) reported that    Flyash can be used 
for reclaiming the problem soil and enhance the crop productivity depending upon the 
nature of soil and flyash. It may improve physical, chemical and biological properties of 
problem soils and enhance the available macro and micronutrients for plants. The high 
concentration of elements (K, Na, Zn, Ca, Mg and Fe) in flyash increase yield of 
agricultural crops. However, application of flyash, particularly unweathered ones, shows 
a tendency of accumulating elements like B, Mo, Se and Al. The accumulations of these 
elements to toxic levels are responsible for reductions in the crop yields and 
consequently influence animal and human health. This review explores the possibility of 
using flyash to improve the soil environment and subsequently increase the growth and 
yield of crops.  

  

16Thaneshwar Kumar  et al. (2017)  found that the accumulation of metals in plant parts 
having secondary metabolites, which is responsible for a particular pharmacological 
activity. The issue of heavy metal pollution is very much concerned because of their 
toxicity for plant, animal and human beings and their lack of biodegradability. Excess 

http://ascidatabase.com/author.php?author=Prem&last=Kishor
https://www.researchgate.net/profile/Sudhir_Kumar_Sharma3
https://www.researchgate.net/profile/Naveen_Kalra3


concentrations of heavy metals have adverse effects on plant metabolic activities hence 
affect the food production, quantitatively and qualitatively. Heavy metal when reaches 
human tissues through various absorption pathways such as direct ingestion, dermal 
contact, diet through the soil–food chain, inhalation and oral intake may seriously affect 
their health. Prolonged exposure to heavy metals such as cadmium, copper, lead, nickel, 
and zinc can cause deleterious health effects in humans. 

Field crops & vegetables grown with fly ash in different soil types at various 
project Sites 
 

Sl. 

No. 
Soil 

Fly Ash dose 
range 

Crops & No. of 
Sites 

Location 
Executed 

by 

1. Alluvial Soil 0-200 t / ha Rice, Wheat (2) Farakka CFRI, 
Dhanbad 

2. Alluvial Soil 0-100 t / ha Mustard, jute (1) Farakka CFRI, 
Dhanbad 

3. Laterite Soil 0-200 t / ha Rice, Wheat (4) Bakreshwar CFRI, 
Dhanbad 

4. Laterite Soil 0-100 t / ha Mustard, Potato, 
Lentil (1) 

Bakreshwar CFRI, 
Dhanbad 

5. Black Soil 0-50 t / ha Sugarcane Chidambaram 
Annamalai 
University 

6. Laterite Soil 0-150 t / ha Groundnut Neyveli 
Annamalai 
University 

7. Laterite Soil 0-100 t / ha Sugarcane Neyveli 
Annamalai 
University 

8. Black Soil 0-150 t / ha 
Rice-Green  
gram (1) 

Sathamangalam Annamalai 
University 

9. Black Soil 0-120 t / ha Cotton-Rice(1) Vallampadugai 
Annamalai 
University 

10. Lateritic Soil 0-10 t / ha Rice-
Groundnut(3) 

Kharagpur IIT-
Kharagpur 

11. Lateritic Soil 0-20 t / ha 
Rice, Groundnut-
Mustard(1) 

Kharagpur 
IIT-
Kharagpur 

12. Lateritic Soil 0-30 t / ha Mustard-Rice (1) Kharagpur IIT-
Kharagpur 

13. Lateritic Soil 0-10 t / ha 
Rice(2)-Mustard, 
Groundnut, 
Potato (1) 

Balarampur, 
Gholghoria, Burari 

IIT-
Kharagpur 

14. Lateritic Soil 0-80 t / ha 
Sunflower-
Groundnut 

Raichur CAS, 
Raichur 

15. Black Soil 0-80 t / ha 
Sunflower-Maize 

(2) 
Raichur CAS, 

Raichur 

16. Alluvial Soil 0-650 t / ha 

Tomato(1), 
Cabbage(1), 

Potato(1), Wheat 
(2), Pea (1)-

Maize (6), Wheat-

Dhodhar, Nilgiri, 

Rihand Nagar 
RRL,  

Bhopal 



Maize(2) 

17. Alluvial Soil 0-650 t / ha 

Sunflower(1), 
Tomato(1), 
Potato(1), 
Wheat(1), 
Berseem (1), Red 
gram (1), Maize 
(1), Rice (1) 

Nilgiri, Rihand 
Nagar 

RRL, 
Bhopal 

18. Alluvial Soil 0-40/0-80 t / ha 

Rice-Wheat(1), 
Cotton-Wheat(1), 
Sunflower-
Maize(1),wheat-
Rice(1) 

Ropar, Bhatinda 
PAU, 
Ludhaina 

19. Alluvial Soil 0-12 t / ha Wheat Ropar (Astalpur) PAU, 
Ludhaina 

20. Alluvial Soil 
100% ash body 
with 7.5cm soil 
cover 

Arhar-Wheat(1) Bhatinda 
PAU, 
Ludhaina 

21. Black Soil 
0-640 t / ha 
(Residual Effect) 

Wheat-Maize, 
Soyabean-Maize, 
Lemon grass(1) 

Sarni 
RRL, 
Bhopal 

22. Alluvial Soil 0-640 t / ha 
Maize-Onion, 
Rice-Sunflower(1) 

Angul 
RRL, 
Bhopal 

 
 
Effect of fly ash application on yield of various crops at different   locations 
 

Sl.No Soil Group Location 
Application 

Rate 
Crops 

Percent yield 
increase 

1. Alluvial Soil 
Dadri (UP) & 
IARI (Delhi) 

10-20 t / ha 
Wheat, 
Mustard, 
Rice, Maize 

 
6-18 

 

2. Alluvial Soil Hissar (Haryana) 
20% soil: ash 
(w/w) 

Pearl Millet,  
 
Wheat 

32 

3. Alluvial Soil 
Murshidabad 
(W.B) 

200 t /ha /3 
yrs (one time 
application) 

   
Wheat, Rice 
 
 
 

29 

4. Black Soil 
Vidarbha Region 
(Maharashtra) 

10-15 t / ha 

Seed Cotton, 
Sorghum, 
Gram, 
Soyabean, 
Summer 
Groundnut, 
Wheat 

10-46 

5. Red Soil 
Raichur 
(Karnataka) 

30-60 t/ha/3 
yrs (one time 

Sunflower,  
Groundnut 

10-26 



application) 

6. Black Soil 
Raichur 
(Karnataka) 

30-60 t/ha/3 
yrs (one time 
application) 

Sunflower, 
Maize  

22-42 

7. 
Red lateritic 
Soil 

Coimbatore & 
Vridhachalam 
(Tamilnadu) 

40 t/ha 
Kharif Rice, 
Groundnut  

14-25 

8. Lateritic Soil Kharagpur (W.B) 
10 t/ha Kharif Rice, 

Mustard 
12 

9. Red Soil Birbhum (W.B) 
200 t /ha/3 
yrs(one time 
application) 

Kharif & Boro 
Paddy, 
Potato 

31 

 

Further it is evident from the results, that the addition of fly ash (10-200 tonne per ha) 
increased the yield of different crops from 10 to 40 per cent. Thus, the use of fly ash in 
agriculture proved to be economically rewarding. 
 
17Vimal Kumar et al.(2005) reported that the number of field experiments in the farmers’  
field in the vicinity of different thermal power plants in the country for popularization of 
beneficial uses  fly ash in agriculture being conducted as a result of technology 
demonstration projects of  FAM, FAUP, TIFAC, DST. 

 
 

Sl. No. Title of the Project Place 

1. 
Utilisation of fly ash from RSTPS in 
agriculture and the vicinity of 
Ramagundam STPP (AP) 

Villages in the vicinity of TPP 

2. 

Extended study on utilization of fly ash 
from BKTPP in agriculture / waste land 
management vis-à-vis associated 
environmental issues 

Villages in the vicinity of TPP 

3. 

Demonstration trials in farmers field for 
popularization of bulk use of fly ash 
from different TPPs (Anpara, Obra, 
Harduaganj) of UPRVUNL in 
agriculture and for reclamation of 
degraded / waste land 

Villages in the vicinity of TPP 

4. 

Popularization of beneficial use of fly 
ash from HWP, Manuguru for 
cultivation of  different crops amongst 
local farmers 

HWP, Manuguru (A.P) 

5. 

Demonstration of bulk use of pond ash 
in Koradi, Khaperkheda, Chandrapur, 
Nashik, Paras, Bhusawal & Parli, 
V.TPSs of MAHAGENCO in the nearby 

Villages in the vicinity of TPSs of 
MAHAGENCO 



farmers’ fileds 

6. 
Demonstration of bulk use of fly ash in 
farmers field in the vicinity of MPPGCL, 
Sarni TPP 

Villages in the vicinity of Sarni TPP 

           

 
Materials and Methods 
 
 We have approached the  farmers  nearby thermal power station areas before the 
kharif/rabi  season and convinced them to utilize ash in their fields. Initial soil samples 
were collected  from the respective trial fields before the application of fly ash in the trial 
fields. Before sowing of seeds , ash obtained from NTPC  were bagged and transported 
to the fields where the trials proposed to be conducted. Uniform dose of 50 t/ha   ash 
were applied to all the fields. Immediately after the   application of   ash the land was 
ploughed and mixed thoroughly in the soil. We have maintained control field (without 
ash) also side by side to compare the effect of   fly ash on various crops. Then the 
remaining operation like sowing and  other  after cultivation practices like weeding, 
fertilizer application, irrigation and plant protection measures were uniformly followed for 
both the treated and control fields. Harvesting of crops done separately and yields were 
recorded. After the harvest, post harvest soil and grain samples were collected from the 
control and treated field separately. The soil samples were analyzed for its physical and 
chemical properties  and grain samples were analyzed for its nutrient content . Standard 
analytical procedures were followed for the soil, ash   and crop analysis and the 
methods are given below. 
 
 
 
 
 
Analytical methods employed in soil sample analysis 

 

Sl. 
No. 

Determination Methodology Reference 

       A. Physical Properties 

1. Textural fractions International pipette 
method 

9Piper (1996) 

2. Water Holding Capacity Funnel method  9Piper (1996) 

       B. Physico-Chemical Properties 

3. Soil reaction pH (1:2.5 
soil water extract) 

Using glass electrode in 
pH meter  

6Jackson (1973) 

4. EC (1:2.5 soil water 
extract) 

Using conductivity bridge 6Jackson (1973) 

       C. Chemical Properties 

5. Available nitrogen Alkaline permanganate 
method 

14Subbiah and Asija 
(1956) 



6. Available phosphorus Ascorbic acid modification 
by molybdate blue 
method 
 

18Watanabe and Olsen 
(1965) 

7. Available potassium Neutral normal 
ammonium acetate 
extraction (1:5 soil, 
neutral normal ammonium 
acetate) by flame 
photometer 

13Stanford and English 
(1944) 

8. Available Zn,Cu, Fe and 
Mn 

Diethylene Triamine 
Penta Acetic acid method 
( 0.005 M DTPA) 

8Lindsay and 
Norvell(1978) 

 
 

 
Analytical methods employed in crop sample analysis 

 

Sl. 
No. 

Determination Methodology Reference 

1. Total Nitrogen Micro kjeldahl method (Di acid 
extraction H2SO4: HClO4 in the 
ratio of 5:1) 

5Humphries (1956) 

2. Total 
Phosphorus 

Vanadomolybdate yellow colour 
method (Tri acid extraction 
HNO3: H2SO4: HClO4 in the ratio 
of 9:2:1) colorimetric method 

6Jackson (1973) 

3. Total Potassium  Flame photometer method  
(Tri acid extract) 

9Piper (1966) 

4. Micro 
Nutrients(Zn,Cu
,Fe and Mn) 

Atomic Absorption 
Spectrophotometer Method 

(Tri acid extract) 

9Piper (1966) 

 

 
  Results 
 

 Fly ash and soil analysis 
 
(ALL RESULTS TABLES ARE GIVEN AS APPENDIX –I) 
 
Analysis of fly ash from NTPC- Ramagundam,  Talcher  Kaniha  and  Singrauli  shows 
that it contains available major nutrients  N (2- 9 ppm), P2O5(1-2 ppm) and K2O (36-58 
ppm ) and micronutrients Zn(0.5-2.0 ppm), Cu (0.7- 3.0 ppm),Fe 
 (4.5-12.2 ppm) and Mn (6.30-9.0 ppm). EC (0.08-0.23  dSm-1); pH (6.10-11.5) and 
water holding capacity (38-42 ml/100 g of ash) with sandy loam to  loamy sand  



texture.  Nutrient contents and physico-chemical properties of fly ash  vary widely with 
the origin of coal and time to time varies in the same power plant. 
 
Analysis of  initial soil also shows that it contains available major nutrients  N (175-370 
kg/ha), P2O5(4.0-13.2 kg/ha) and K2O (110- 325 kg/ha) and micronutrients Zn(2.25-
5.30 ppm ), Cu (2.01-5.40 ppm),Fe (11.50-19.60 ppm) and Mn (6.42-12.80 ppm). EC 
(0.10-0.87 dSm-1) PH (4.98-8.60) and water holding capacity (42-53 ml/100 g of soil) 
with  clay to sandy clay loam texture. 
   
Analysis of post harvest soil revealed that the application of fly ash @50 MT/ha 
increased the availability of major nutrients N(179-369 kg/ha), P2O5(9-30 kg/ha) and 
K2O (148-395 kg/ha) and micronutrients Zn(1.90-10.00 ppm), Cu (2.20-9.00 ppm),Fe 
(08-16 ppm) and Mn(06-14 ppm). EC (0.10-0.67 dSm-1), pH (4.96-8.50) and  increase 
the water holding capacity (46-55 ml/100 g of soil) with     out any change in the soil 
texture . The post harvest soil analysis also revealed that the lowest value was 
recorded in the control plot and the highest value recorded in the treated plot in all the 
parameters.  

 
Crop yields 
 
We have conducted large number trials  at NTPC- Ramagundam,  Talcher  Kaniha  
and  Singrauli in rice, wheat, cotton,  maize, potato, sunflower,Ground nut. The results 
revealed that the application of fly ash @ 50Mt/ha increase the yields of  
rice from 15 to 20%; Cotton from 27-40% over control in NTPC –Ramagundam. At 
NTPC-Singrauli, Rice yield increased from 17-25%; Wheat yield increased from 17-
24%; Maize yield increased from 30-32% and Potato yield increased from 25-30% over 
control. At  NTPC-Talcher Kaniha,Rice yield increased from 35-50%; wheat yield 
increased from  12-15%; Ground Nut yield increased from 30-33%;Sun Flower yield 
increased from 33-44% and Potato yield increased from 30-35%. 
 

Nutrient uptake 

 
We have analyzed the cereal grains  and oil seeds   separately from control   and 
treated plot, it shows that the application of fly ash increased the  uptake of the major 
and micro nutrients significantly.  
 
In rice, the    N uptake increased from 28.50  to 49.20  kg /ha:  P uptake increased from 
8.00 to 16.50 kg /ha: K uptake increased from 9.00 to 17.80 kg/ ha: Zn uptake 
increased from 155  to 255 g /ha: Cu uptake increased from 83  to 129 g /ha: Fe 
uptake increased from 15  to 30 g /ha: Mn  uptake increased from 44  to 70  g /ha.  
 
 In wheat, the    N uptake increased from 65 to 81 kg /ha:  P uptake increased from 9 to 
14  kg /ha: K uptake increased from 6.1 to 9.9 kg/ ha: Zn uptake increased from 42 to 
78  g /ha: Cu uptake increased from 12 to 25 g /ha: Fe uptake increased from 213 to 
312 g /ha: Mn  uptake increased from 95 to123 g /ha. 



 
In maize, the    N uptake increased from   29.2 to 48.6   kg /ha:  P uptake increased 
from 6.6 to14.7 kg /ha: K uptake increased from 40.0 to 68.5 kg/ ha: Zn uptake 
increased from 43.5 to 68.5 g /ha: Cu uptake increased from 8.9 to 12.7 g /ha: Fe 
uptake increased from 31.0 to 51.0 g /ha: Mn  uptake increased from 14.0 to  
21.0 g /ha. 
 
We have sent rice grain and cotton seed sample to Central Food Technological  
Research Institute (CFTRI- MYSOORU) for heavy metal analysis. The results revealed 
that the application of coal fly  ash does not have impact on heavy metal content  like 
Lead ,Chromium, Mercury, Arsenic and Cadmium in grain and seed sample.Most 
cases  it is below detection level only. 
 

 
Discussion 
 
Crop yields and nutrient uptake 
 
The increase in  crop yields  and nutrient uptake due to the release of major, 
secondary and micro nutrients from fly ash applied in the soil during the crop growth. 
Basically fly ash has slightly acidic in pH  and its effect is more pronounced in soils 
having high pH. The  effect was  very well visualized in rice crop  at NTPC- Singrauli 
and  Ramagundam  and in maize  and  potato at NTPC –Singrauli.  At NTPC-Talcher 
Kaniha, Sun Flower  banana  responds more towards the application of fly ash . 
 
 
 
Post harvest soil analysis 
 
The post harvest soil analysis also revealed that the application of fly ash increased the 
available status of major and micronutrients due to the release of these nutrients from 
fly ash during the crop growth period. Water holding capacity of soils   also increased 
due to the   retention of more water by fly ash.  

  
Farmers’ experience 

 
It was   observed by farmers that the application of fly ash for   paddy and Wheat  
increased the number of tillers/ hill , leaves were  erect and more greenish than the 
controlled plot.  Fly ash applied plots were free from pest and disease when compared 
to control plot. In   Sun Flower l it was observed that the size of the flower  was 
comparatively bigger in fly ash applied plot than the control plot and also flowers having 
large number of seeds.   In maize, cob size and seeds size were   increased 
significantly. In the fly ash applied plot , water holding capacity of soil also increased to 
certain extent . Therefore, farmers can  delay the irrigation for about 3-5 days in the 
treated plot. 
 



 
 

Conclusion 
 
 

• It is concluded from NTPC- Ramagundam  field trials that the   application of fly 

ash @ 50t/ha have increased the yield of  cereal crops from 15 -20% and Cotton 

from 27-40%. 

 

• It is concluded from NTPC-Singrauli  field trials that the   application of fly ash @ 

50t/ha have increased the yield of  crops from 25 -30%  in wheat and 17-25% in 

Rice and tuber crops like potato from 25-30%.  

• It is concluded from NTPC-Talcher Kaniha  field trials that the  application of fly ash 

@ 50t/ha have increased  the yield of rice  crop from 35-50%; Wheat from 12-15%  

Ground Nut  from 30-33%; Sun Flower from 33-40% and  Potato for 30-35%  over 

control.  

• It is concluded from the above field trials that the application of fly ash increased 

the yield of cereals,  oil seeds, tubers crops significantly. It also increased the 

nutrient uptake of various crops and improved the post harvest soil fertility status. 

• Farmers in and around thermal power station areas are now convinced about the 
benefit of application of fly ash to agricultural crops and they are willing to apply fly 
ash in their fields. 
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