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ABSTRACT

NTPC is the largest thermal power generating company in the country and has a coal
based installed capacity of 25,375 MW with the production of 46 MT 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- Simhadri, Dadri, Talcher Thermal and Vindhyachal. 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 cereal crops to 15-20%; sugarcane to 20-30%; maize to 40%;
red gram to 50%; potato to 25%; plantation crops to 30%; mustard to 30% and
vegetables to 10%. Besides increasing the yields of crops it also improved nutrient
uptake in crops and physical properties of soils especially water holding capacity and
fertility status of soil. Farmers are convinced about the use 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 tone, 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 CO; 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 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)

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. Toimprove 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.

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. >Baskar 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. ''Selvakumari 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.

'®Yunusa 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. “Chang Hoon



Lee( 2007) observed that the application of fly ash @ 0, 40, 80 and 120 Mg ha™ in two
paddy soils increased the available phosphorus significantly. "Junfeng 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.

“imal 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.

'Arivazhagan,(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.

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

Sl. , Fly Ash dose Crops & No. of : Executed
Soil . Location
No. range Sites by




1. Alluvial Soil 0-200t/ ha Rice, Wheat (2) Farakka CFRI,
Dhanbad
2. | Alluvial Soll 0-100t/ ha Mustard, jute (1) | Farakka CFRI,
Dhanbad
3. Laterite Soil 0-200t/ ha Rice, Wheat (4) Bakreshwar CFRI,
Dhanbad
4. Laterite Soil 0-100t/ ha Mustard, Potato, | Bakreshwar CFRI,
Lentil (1) Dhanbad
5. | Black Soil 0-50t/ha Sugarcane Chidambaram ’G”T‘am?'a'
niversity
6. | Laterite Soil 0-150t/ ha Groundnut Neyveli ’G“T‘am?'a'
niversity
7. | Laterite Soil 0-100t/ ha Sugarcane Neyveli Gnnamglal
niversity
8. | Black Soil 0-150 t/ ha Rice-Green Sathamangalam Anpame_llai
gram (1) University
9. |BlackSoil | 0-120t/ha Cotton-Rice(1) | Vallampadugali {rnamaal
niversity
10. | Lateritic Soil 0-10t/ha Rice- Kharagpur IT-
Groundnut(3) Kharagpur
11. | Lateritic Soil | 0-20t/ ha ,\R/I'Sst’a?dra“)”d””t' Kharagpur '}g;ragpur
12. | Lateritic Soil 0-30t/ha Mustard-Rice (1) | Kharagpur IT-
Kharagpur
Rice(2)-Mustard, Balarampur IT-
13. | Lateritic Soil 0-10t/ha Groundnut, Gholghoria ’Burari Kharagpur
Potato (1) '
" . Sunflower- Raichur CAS,
14. Lateritic Soil 0-80t/ha Groundnut Raichur
15. Black Soil 0-80 t/ ha Sunflower-Maize Raichur CAS,
(2) Raichur
Tomato(1),
Cabbage(1), -
16. | Alluvial Soil 0-650t/ha | "otato(l), Wheat DRh%dhadr’NN”gm’ RRL,
' (2), Pea (1)- thand Nagar Bhopal
Maize (6), Wheat-
Maize(2)
Sunflower(1),
Tomato(1),
Potato(1), Lo
17. | Alluvial Soil | 0-650 t/ ha Wheat(1). g, Rihand il
Berseem (1), Red 9 P
gram (1), Maize
(1), Rice (1)
Rice-Wheat(1),
Cotton-Wheat(1), PAU
18. | Alluvial Soll 0-40/0-80t/ ha Sunflower- Ropar, Bhatinda L '
: udhaina
Maize(1),wheat-
Rice(1)
19. | Alluvial Soll 0-12t/ ha Wheat Ropar (Astalpur) PAU,




Ludhaina
100% ash body PAU
20. | Alluvial Soll with 7.5cm soil Arhar-Wheat(1) Bhatinda Ludh,aina
cover
0-640t/ ha Wheat-Maize, RRL
21. | Black Soill (Residual Effect) | Soyabean-Maize, | Sarni Bho ’al
Lemon grass(1) P
, . Maize-Onion, RRL,
22. | Alluvial Soil 0-640t/ ha Rice-Sunflower(1) Angul Bhopal
Effect of fly ash application on yield of various crops at different locations
SI.No Soil Group Location AppFIelcatlon Crops Percent yield
ate increase
. Wheat,
1. | Alluvial soil | 2341 (UP) & 10-20t/ha | Mustard, 6-18
IARI (Delhi) ) ,
Rice, Maize
: Pearl Millet
o . ’
2. Alluvial Soil Hissar (Haryana) (ZVS/@)SOII' ash 32
Wheat
. 200t/ha /3 Wheat, Rice
3. | Aluvial Soil | Murshidabad 1 S e time 29
(W.B) N
application)
Seed Cotton,
Sorghum,
. . Gram,
4. |BlackSoil | vidarbhaRegion | 4o 454/ pa | Soyabean, 10-46
(Maharashtra) S
ummer
Groundnut,
Wheat
: 30-60 t/ha/3
5. | Red Soil Raichur yrs (one time | Sunflower, 10-26
(Karnataka) o Groundnut
application)
Raichur 30-60 thal3 | o qower
6. Black Soil yrs (one time , ’ 22-42
(Karnataka) o Maize
application)
" Coimbatore & 40 t/ha i
7 Reg lateritic Vridhachalam Kharif Rice, 14-25
Soil . Groundnut
(Tamilnadu)
" . 10 t/ha Kharif Rice,
8. Lateritic Soil Kharagpur (W.B) Mustard 12
200 t/ha/3 Kharif & Boro
9. Red Soil Birbhum (W.B) yrs(one time | Paddy, 31
application) Potato

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.




Vimal 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

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

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

Villages in the vicinity of TPP

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

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

HWP, Manuguru (A.P)

Demonstration of bulk use of pond ash
in Koradi, Khaperkheda, Chandrapuir,

5. Nashik, Paras, Bhusawal & Parli, Villages in the vicinity of TPSs of

V.TPSs of MAHAGENCO in the nearby | MAHAGENCO
farmers’ fileds
Demonstration of bulk use of fly ash in
6. farmers field in the vicinity of MPPGCL, | Villages in the vicinity of Sarni TPP

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

I\Slcl; Determination Methodology Reference
A. Physical Properties
1. | Textural fractions International pipette Piper (1996)
method
2. | Water Holding Capacity | Funnel method Piper (1996)

B. Physico-Chemical Properties

3. | Soil reaction pH (1:2.5 Using glass electrode in ®Jackson (1973)

soil water extract) pH meter
4. | EC (1:2.5 soil water Using conductivity bridge | ®Jackson (1973)
extract)
C. Chemical Properties
5. | Available nitrogen Alkaline permanganate Subbiah and Asija
method (1956)
6. | Available phosphorus Ascorbic acid modification | ""Watanabe and Olsen
by molybdate blue (1965)
method
7. | Available potassium Neutral normal ?Stanford and English
ammonium acetate (1944)

extraction (1:5 soill,
neutral normal ammonium
acetate) by flame

photometer
8. | Available Zn,Cu, Fe and | Diethylene Triamine ®Lindsay and
Mn Penta Acetic acid method | Norvell(1978)

(0.005 M DTPA)




Analytical methods employed in crop sample analysis

Sl.

NoO Determination Methodology Reference

1. | Total Nitrogen Micro kjeldahl method (Di acid *Humphries (1956)
extraction H,SO4: HCIO4 in the

ratio of 5:1)
2. | Total Vanadomolybdate yellow colour | ®Jackson (1973)
Phosphorus method (Tri acid extraction

HNO3: HoSO4: HCIO4 in the ratio
of 9:2:1) colorimetric method

3. | Total Potassium | Flame photometer method Piper (1966)
(Tri acid extract)
4. | Micro Atomic Absorption *Piper (1966)
Nutrients(Zn,Cu | Spectrophotometer Method
,Fe and Mn) (Tri acid extract)
Results

Fly ash and soil analysis

(ALL RESULTS TABLES ARE GIVEN AS APPENDIX -I)
Analysis of fly ash from NTPC- Simhadri, Dadri, Talcher Thermal and Vindhyachal
shows that it contains available major nutrients N (22-61 kg/ha), P.O5(4.6-8 kg/ha) and
K20 (75-114 kg/ha ) and micronutrients Zn(0.18-0.65 ppm), Cu (0.19-0.65),Fe
(4.5-16 ppm) and Mn (0.60-5.20 ppm). EC (0.23-0.85 dSm™") p" (5.08-6.28) and water
holding capacity (40-46 ml/100 g of ash) with sandy loam to sandy clay loam 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 (84-330
kg/ha), P»,05(9-38 kg/ha) and K,O (120-412 kg/ha) and micronutrients Zn(0.30-3.85
ppm ), Cu (0.86-4.30 ppm),Fe (2.40-17.25 ppm) and Mn (1.35-12.80 ppm). EC (0.18-
0.96 dSm™) P" (6.20-8.50) and water holding capacity (28-58 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(89-336 kg/ha), P,0s5(2.7-32 kg/ha) and
K20 (128-420 kg/ha) and micronutrients Zn(0.26-3.93 ppm), Cu (0.49-4.58 ppm),Fe
(2.45-18.15 ppm) and Mn(1.30-17.50 ppm). EC (0.18-0.95 dSm™), p" (6.8-8.5) and
increase the water holding capacity (27-62 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 in rice,wheat, maize, ragi, red gram, mustard,
banana, sugarcane and vegetable crops brinjal, potato, ridge gourd. The results
revealed that the application of fly ash @ 50Mt/ha increase the yields of
rice (4920-5625 kg/ha) in normal soils and in alkali soil (2000-3550 kg/ha) , wheat
(2400-3840 kg/ha),maize (17.50-31.50 g/ha), ragi (2800-3400 kg/ha), red gram (12.70-
20.10 g/ha),mustard (20-27.50 g/ha),banana (20-30%), sugarcane(29500-41000 kg/ ha
) and vegetable crops brinjal(10-20%),Tomato (15-20%),potato (92.50-122.50 g/ha),

Nutrient uptake

We have analyzed the cereal grains, pulse 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 24.20 to 72.60 kg /ha: P uptake increased
from 5.80 to 17.50 kg /ha: K uptake increased from 6.60 to 20.00 kg/ ha: Zn uptake
increased from 122 to 370 g /ha: Cu uptake increased from 64 to 190 g /ha: Fe

uptake increased from 12 to 40 g /ha: Mn uptake increased from 34 to 100 g /ha.

In wheat, the N uptake increased from 50 to 81 kg /ha: P uptake increased from 8 to
13 kg /ha: K uptake increased from 5.5 to 8.8 kg/ ha: Zn uptake increased from 38 to
62 g /ha: Cu uptake increased from 12 to 19 g /ha: Fe uptake increased from 194 to
315 g /ha: Mn uptake increased from 76 to122 g /ha.

In maize, the N uptake increased from 32.2to 57.9 kg /ha: P uptake increased
from 8.7 t016.7 kg /ha: K uptake increased from 42.0 to75.6 kg/ ha: Zn uptake
increased from 45.5 to 81.2 g /ha: Cu uptake increased from 8.7 to 15.8 g /ha: Fe
uptake increased from 35.0 to 66.0 g /ha: Mn uptake increased from 14.0 to

26.2 g /ha.

In ragi, the N uptake increased from 19.6 to 23.8 kg /ha: P uptake increased from
5.3 to 6.4 kg /ha: K uptake increased from 22.4 to 27.2 kg/ ha: Zn uptake increased
from 220 to 270 g /ha: Cu uptake increased from 50 to 60 g /ha: Fe uptake increased
from 430 to 520 g /ha: Mn uptake increased from 250 to 350 g /ha.

In redgram, the N uptake increased from 52.8 to 83.6 kg /ha: P uptake increased
from 1.5 to 2.4 kg /ha:K uptake increased from 7.6 to 12.0 kg/ ha: Zn uptake
increased from 43.3 to 50.2 g /ha: Cu uptake increased from 44.4 to 70.3 g/ha: Fe
uptake increased from 12.5 to 20.1 g /ha: Mn uptake increased from 19.0 to

30.1 g /ha.

In mustard , the N uptake increased from 52.0 to 71.50 kg /ha: P uptake increased
from 11.6 to 15.9 kg /ha: K uptake increased from 13.0 to 17.8 kg/ ha: Zn uptake



increased from 27.7 to 38.5 g /ha: Cu uptake increased from 18.0 to 24.7 g /ha: Fe
uptake increased from 14.0 to 19.2 g /ha: Mn uptake increased from 12.0 to
18.5 g /ha.

In sugarcane, quality parameters such as cane weight increased from 2.3 to 3.1 kg :
juice weight increased from 1.13 to 1.50 kg: juice % increased from 44.08 to 48.97: p"
from 5.1-5.3:clarity from 9 to 11: brix increased from 16.10 to 19.44: polarity %
increased from 14.77 to 16.46: purity % increased from 81.20- 84.67 and clarified cane
sugar % from 10.05 to 11.45.

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 p™ and its effect is more pronounced in soils
having high p". The effect was very well visualized in rice crop at NTPC- Dadri
(Jaitwarpur) and in maize,redgram ,mustard and potato at NTPC —Vindhyachal
(Kachni) soils than the other NTPC units soils. At NTPC-Simhadri, banana plantation
responds more towards the application of fly ash .

At NTPC-Talcher Thermal, Sugarcane performed very well and quality parameters
especially clarified cane sugar % increased from 10.05 to 11.45. It is of more
economical benefit to the sugar plants and also farmers will be getting higher price for
their canes.

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 ragi
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  brinjal it was observed that the size of the fruit was comparatively
bigger in fly ash applied plot than the control plot and also fruit was very shiny. There
by it enhance the market value of the vegetable crops and attract the consumers also.
In sugarcane also leaves were greener and increased the length of cane and individual
cane weight. In banana field, number of hands/bunch also increased significantly. 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

e |tis concluded from NTPC-Simhadri field trials that the application of fly ash at
50t/ha have increased the yield of cereal crops from 5 -20% . \/egetable crops
from 5 -20% and plantation crops from 20-30%.

e |tis concluded from NTPC-Dadri field trials that the application of fly ash @
50t/ha have increased the yield of crops from 5 -10% in wheat and 10-15% in
paddy in normal soil. Where as in alkali soil, fly ash increased the yield of wheat to
40% and paddy to 65%.

e |tis concluded from NTPC-Talcher Thermal field trials that the application of fly
ash @ 50t/ha have increased the yield of rice crop from 13-17% and sugarcane
crop form 15-30% over control..

e |tis concluded from NTPC-Vindhyachal field trials that the application of fly ash
@ 50t/ha increased the yield of Maize crop from 36-40% , red gram from 55-
58% , mustard from 28-32% and potato from 25-37 % over control .

e |tis concluded from the above field trials that the application of fly ash increased
the yield of cereals, pulses, oil seeds, tubers, vegetables and sugar crops
significantly. It also increased the nutrient uptake of various crops and improved
the post harvest soil fertility status.

e 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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NTPC-SIMHADRI

APPENDIX

TABLE 1: INITIAL SOIL AND ASH ANALYSIS

Water Available Major Available Micro Nutrients
Sl. | Village and Name holding EC Nutrients (kg/ ha) (ppm)
capacity 1 pH Textural class
No. of the farmer (dSm™)
(ml/100g N | P,Os | K;O | zn | Cu | Fe | Mn
of soil)
A | FLY ASH 44 0.28 6.28 | Sandy Loam 61 55 114 | 0.18 | 0.19 | 16.00 | 0.60
1 | BAPADU PALEM 28 0.28 7.80 | Sandy Loam 92 12.5 412 | 0.48 | 0.52 | 1250 | 9.01
(Krishnamoorthy)
2 | DALAI PALEM 52 0.77 7.26 | Clay Loam 114 14.0 347 | 0.85| 2.50 6.5 | 12.80
(Dalai Appa Rao)
3 | PARAVADA 40 0.63 7.85 | Sandy Loam 106 13.5 301|030 090| 3.00| 1.35
(Chinna Rama
Naidu)
4 | DR. PETA 40 0.40 7.00 | Clay 115 16.0 196 | 0.44 | 1.29 | 17.25 | 3.68
(Ramana)
5 | DR. PETA 48 0.18 7.35 | Sandy Clay 106 15.4 168 | 0.38 | 1.48 | 16.02 | 8.67
(Veeru Naidu) Loam
6 | BHARNIKAM 32 0.39 7.46 | Sandy Loam 84 17.0 363 | 0.31|086| 240 | 155
(Om Nama
Sivaya)




TABLE: 2 YIELD DATA OF TRIALS CONDUCTED

DURING RABI SEASON

Grain yield (kg/ha)

Straw yield (kg/ha)

%of increase

Sl Name of the farmer/ Crop in grain yield
No. Village Treated Control Treated Control oVer control
1. K.Ramana, DR.peta Ragi 3400 2800 6100 4900 21.14
5 M.Veeru Naidu, Cucumber 49875 46087 Nil Nil 8.22

"~ | DR.peta (Fruit) (Fruit) (Fruit)
3 D.Appa Rao, Padddy 5400 4920 9075 7800 9.75

. Dalaipalem
4 K.Chinna Ramu Naidu | paddy 5625 4950 9562 8415 13.63

Parvada




TABLE 3: POST HARVEST SOIL ANALYSIS (RABI SEASON)

Water Available Major Available Micro Nutrients
S|, Village and holdlr_lg EC Textural class Nutrients (kg/ha) (ppm)
NoO Name of the capacity dsm?) pH Name
' farmer (ml/100g N P K Zn Cu Fe Mn
of sail)
1. | BAPADU PALEM | C 28 0.27 7.80 | Sandy loam 91 125 | 410 | 048 | 050 | 12.50 | 9.75
(Krishnamoorthy)
T 30 0.29 7.75 | Sandy loam 93 128 | 420 | 049 | 0.53 | 13.00 | 9.80
2. | DALAI PALEM C 51 0.76 7.30 | Clay loam 110 136 | 340 | 0.83 | 2.35 | 6.05 | 12.50
(Dalai Appa Rao)
T 53 0.77 7.21 | Clay loam 116 150 | 355 | 0.85 | 2.45 | 6.58 | 13.00
3. | PARVADA(China | C 40 0.63 7.65 | Sandy loam 104 13.2 | 300 | 0.28 | 0.89 | 245 | 1.32
Rama Naidu)
T 42 0.65 7.50 | Sandy loam 108 140 | 308 | 0.30 | 0.95 | 3.02 | 1.40
4. | Dr. PETA C 40 0.40 7.00 | Clay 115 158 | 194 | 043 | 1.26 | 17.02 | 3.75
(Ramana)
T 42 0.42 6.90 | Clay 118 159 | 198 | 045 | 1.37 | 17.50 | 3.95
5. | Dr. PETA (Veeru C 47 0.18 7.30 | Sandy clay 105 152 | 168 | 0.36 | 1.49 | 16.00 | 8.60
Naidu) loam
T 52 0.20 7.15 | Sandy clay 108 158 | 170 | 0.76 | 3.01 | 32.25 | 17.50
loam

C -Control ; T - Treated




TABLE 4: ANALYSIS OF CROP SAMPLES (RABI SEASON)

GRAIN UPTAKE

VILLAGE and
Sl. NAME OF THE
CROP
No. FARMER (kg/ha) (g/ha)
N P K Zn Cu Fe Mn
DALAI PALEM Control 59.5 14.2 16.2 300 150 20 80
1. | (Dalai Appa Rice
Rao) Treated | 653 | 156 | 17.2 | 330 | 170 | 30 90
2. PARAVADA Control 59.8 14.3 16.3 300 160 30 80
(Chinna Ramu | Rice
Naidu) Treated 68.0 16.3 18.6 340 180 40 90
3. DR. PETA RAGI Control 19.6 53 22.4 220 50 430 250
(Ramana) Treated 23.8 6.4 27.2 270 60 520 350




Table 5: YIELD DATA OF TRIALS CONDUCTED DURING KHARIF SEASON

Sl.

Name of the farmer/

Grain yield in (kg/ha)

Straw yield in (kg/ha)

%of increase

NO. village Crop In grain yield
Treated Control Treated Control over control

1. K.Ramana, DR.peta Rice 5920 5600 9470 8955 5.71

2. D.Appa Rao, Dalaipalem | Rice 6000 5640 9550 9020 6.38

3. K.Chinna Ramu Naidu Rice 6000 5680 9500 9010 5.63
Parvada

4. P.Krishnamurthy, Rice 5440 5200 8750 8040 4.61
Bapadupalem

5. M.Ramunaidu Rice 5520 5200 8850 7900 6.15
New vennalapalem

6. M.Apparao Rice 4200 4000 6850 6250 5.00

New vennalapalem




TABLE 6 : POST HARVEST SOIL ANALYSIS (KHARIF SEASON)

Water Available Major Available Micro Nutrients
Village and Name ::plgg,?y EC_1 oH Textural Nutrients (kg/ha) (ppm)
of the farmer (ml/100g (dsSm™) class Name N 5 K n cu Fe Mn
of soil)
BAPADU PALEM |C 27 0.26 | 7.78 | Sandy loam 89 | 12.0 | 405 | 0.42 | 0.49 | 12.00 | 9.25
(Krishnamoorthy) T 30 0.30 7.70 | Sandy loam 92 27 | 418 | 049 | 0.54 | 13.50 | 9.62
DALAI PALEM C 50 0.76 | 7.30 | Clay loam 108 | 13.5 | 338 | 0.80 | 210 | 6.00 | 12.00
(Dalai AppaRao) | T 54 0.77 | 7.11 | Clay loam 116 | 14.8 | 358 | 0.86 | 2.55 | 6.75 | 13.43
PARVADA(China | C 40 0.63 | 7.60 | Sandyloam 103 | 13.0 | 298 | 0.26 | 0.87 | 2.93 | 1.30
Rama Naidu) T 43 0.66 | 7.30 | Sandy loam 108 | 140 | 310 | 0.33 [ 1.00 | 3.10 | 1.50
Dr. PETA C 39 0.41 7.00 | Clay 112 | 155 | 190 | 0.40 | 1.25 | 17.00 | 3.67
(Ramana) T 43 043 | 6.80 | Clay 117 | 15.8 | 200 | 0.47 | 1.43 | 18.00 | 4.10
c 46 0.18 | 7.20 | Sandy clay 104 | 15.0 | 165 | 0.35 | 1.45 | 15.50 | 8.55
Dr. PETA (Veeru loam
Naidu) - 59 022 | 7.05 izrrmﬁy clay 107 | 156 | 172 | 0.40 | 1.52 | 16.75 | 9.05

C- Control : T-Treated




TABLE 7: ANALYSIS OF CROP SAMPLES (KHARIF SEASON)

Grain Uptake

Sl. Name of the farmer Cro
No. and village P kg/ha g/ha
N P K Zn Cu Fe Mn
BAPADU PALEM _ Control 62.9 15.0 | 171 | 310 | 160 30 80
1. . Rice
(Krishnamoorthy) Treated 65.3 | 156 | 17.8 | 330 | 180 | 35 | 90
Control 67.7 16.2 18.5 | 340 | 180 30 90
2. DALAI PALEM Ri
Dalai Appa Rao) ce
( Treated 72.6 17.4 19.8 | 370 | 190 40 100
3 PARAVADA Control 67.0 16.0 15.7 | 310 | 170 20 70
' i Rice
(Chinna Ramu Treated 72.0 | 175 | 200 | 350 | 190 | 30 | 90
Naidu)
) Control 67.8 16.2 184 | 340 | 180 30 90
4. | Dr. PETA (Ramana) | Rice
Treated 71.3 171 19.5 | 360 | 190 40 100




NTPC -DADRI

TABLE 1: INITIAL SOIL AND ASH ANALYSIS

Water Available Major Available Micro Nutrients
SI. | Name of the Village holding EC Textural Nutrients (kg/ ha) (ppm)
No and Farmer capacity (dsm™) PH class
(m1/100g N | P,Os | K:O| zn | Cu Fe Mn
of soil)
NTPC-DADRI Sandy Clay
A FLY ASH 46 0.85 5.6 Loam 36 08 75 0.60 | 0.47 6.16 4.25
RASULPUR Sandv Cl
1. | SHRI.DIGAMBAR 44 034 | 7.3 |X2NYMAY 1280 | 15 | 230 | 3.01 | 201 | 11.76 | 7.22
Loam
SINGH
BISAHRA Sandy Clay
2. NARENDER SINGH 46 0.42 7.2 Loam 212 28 175 | 3.85 | 2.60 13.92 | 12.40
PIYAWULI Sandy Clay
3. RAVINDER SINGH 46 0.45 7.5 Loam 229 21 290 | 223 | 0.74 15.19 | 9.25
AKILPUR Sandy Clay
4. JITENDRA SINGH 48 0.36 7.0 Loam 326 17 170 | 1.75 | 3.80 16.25 7.80
JAITWARPUR Sandy Clay
5. UDHAM SINGH 42 0.56 8.5 Loam 190 15 182 | 1.50 | 2.33 10.09 | 8.26




TABLE 2: YIELD DATA OF TRIALS CONDUCTED DURING RABI SEASON

Grain Yield (kg/ha)

% increase over

SI.No | Name of the Village and Farmer Crop control Treated control
1. gﬁé%gﬁm AR SINGH Wheat 3600 3840 6.60
2. ELIA\S::NR[;A\ER SINGH Wheat 2640 2880 9.90
o |PAUWLL wheat 3120 3360 760
4. 'j\ll'T'IIELI\llDI;JRRA SINGH Wheat 3600 3840 6.60
5. \l]JA[\)I;'XV'\,:\ I;IIDNU(I: H Wheat 2400 3360 40.00




Table 3: YIELD DATA OF TRIALS CONDUCTED DURING KHARIF SEASON

SI.No

Name of the Village and

Crop

Grain Yield (kg/ha)

% increase over

Farmer Control Treated control
1. ESI%UI[;IF(’BL,JAIT\/IBAR SINGH Rice 3100 3550 14.51
2, I?IEI:\:NR;\ER SINGH Rice 3050 3450 13.11
3. ;ZGE\ISVI;IQ SINGH Sorghum 1300 1500 15.38
4. '\?\I}'T'IIEI_I\IJD[L)JIEA SINGH Rice 3150 3500 11.11
5. JAITWARPUR Rice 2000 3300 65.00

UDHAM SINGH




TABLE 4: ANALYSIS OF WHEAT GRAIN SAMPLE (RABI SEASON)

Uptake of Major Nutrients (kg/ha)

Uptake of Micro Nutrients in (g/ha)

Sl. Name of the Village

No and farmer Crop
) N P K Zn Cu Fe Mn
] RASULPUR Wheat C 75 12 8.2 58 18 291 115
' DIGAMBAR SINGH T 81 13 8.8 62 19 311 122
, BISAHRA Wheat c 55 08 6.1 42 13 213 084
' NARENDER SINGH T 60 09 6.6 46 14 233 092
3 PIYAWULI Wheat C 65 10 7.1 50 15 252 099
: RAVINDER SINGH T 70 11 7.7 54 17 272 107
AKILPUR C 75 12 8.2 58 18 291 115

4. Wheat
JITENDRA SINGH T 81 13 8.8 62 19 315 122
5 JAITWARPUR Wheat C 50 08 55 38 12 194 076

. ea
UDHAM SINGH T 70 11 7.7 54 17 272 107

C - Control ; T- Treated




TABLE 5: ANALYSIS OF PADDY AND SORGHUM GRAIN SAMPLE (KHARIF SEASON)

Name of the Uptake of Major Nutrients (kg/ha) Uptake of Micro Nutrients in( g/ha)
Sl.No. Village and farmer Crop
9 N ) K Zn Cu Fe Mn
] RASULPUR R C 37.51 8.99 10.23 190 99 18 53
. Ice
DIGAMBAR SINGH T 42.35 10.29 11.71 216 113 21 60
BISAHRA c 36.90 8.84 1.66 186 97 18 52
2. NARENDER Rice 7
SINGH 41.74 10.00 11.38 210 110 20 59
PIYAWULI C 19.50 3.77 15.60 52 32 08 22
3. Sorghum
RAVINDER SINGH T 24.00 5.70 18.75 60 38 10 25
4 AKILPUR R C 38.11 9.13 10.39 192 100 20 53
. ICe
JITENDRA SINGH T 42.35 10.15 11.55 213 111 22 60
5 JAITWARPUR R C 24.20 5.80 6.60 122 64 12 34
. ICe
UDHAM SINGH T 39.93 9.57 10.89 201 105 20 56

C - Control ; T- Treated




TABLE 6: ANALYSIS OF POST HARVEST SOIL (RABI SEASON)

Water Available Major Available Micro Nutrients in
Sl. Name of the cha?l(:l::ri]? EC H Textural class rutrients (Kale) e
No. Village and farmer Ilallooy (dSm™) P
(ml/100g N |P| K | zn | cu| Fe Mn
of soil)
1. | RASALPUR C 44 0.34 7.3 | Sandy Clay Loam 275 | 14 | 226 | 3.00 | 2.00 | 11.55 | 7.05
gm—gﬁ IGAMBAR T 45 0.36 7.1 | Sandy Clay Loam 284 | 16 | 238 | 3.11 | 2.13 | 13.33 | 7.55
2. | BISAHRA C 46 0.42 7.2 | Sandy Clay Loam 210 | 26 | 170 | 3.83 | 2.55 | 13.64 | 12.05
NARENDER SINGH
T 47 0.44 7.0 | Sandy Clay Loam 215130 | 182 | 593 | 2.75 | 14.93 | 12.60
3. | PIYAUWLI C 46 0.45 7.5 | Sandy Clay Loam 227 | 20 | 280 | 2.18 | 0.75 | 15.00 | 9.18
RAVINDER SINGH T 47 0.47 7.3 | Sandy Clay Loam 234 | 22 | 295 | 2.34 | 0.80 | 16.62 | 9.49
4. | AKILPUR C 48 0.36 7.0 | Sandy Clay Loam 324 | 16 | 167 | 162 | 3.75 | 15.75 | 7.52
JITENDRA SINGH T 49 0.37 6.8 | Sandy Clay Loam 333 | 18 | 176 | 1.88 | 3.85 | 17.60 | 8.12
5. | JAITWARPUR C 42 0.56 8.5 | Sandy Clay Loam 186 | 14 | 179 | 143 | 210 | 9.75 | 7.95
UDHAM SINGH T 44 0.57 7.8 | Sandy Clay Loam 194 | 16 | 188 | 1.60 | 2.35 | 11.28 | 8.55

C - Control ; T- Treated




TABLE 7: ANALYSIS OF POST HARVEST SOIL (KHARIF SEASON)

Available Major Available Micro Nutrients in
hWI":‘jt_er Nutrients (ppm)
Sl. Name of the c: al:riltg EC H Textural (Kg/ha)
No. | Village and farmer (mllollooé (dSm™) P class
of soil) N P K Zn Cu Fe Mn
1. | RASALPUR 44 034 | 7.3 |SandyClay 274 13 | 223 | 2.95 | 1.95 | 1152 | 7.02
SHRI.DIGAMBAR Loam
SINGH
45 0.37 7.1 | Sandy Clay 282 17 | 240 | 3.12 | 2.14 | 1337 | 7.60
Loam
2. | BISAHRA 46 042 | 7.2 |SandyClay 208 | 25 | 168 | 3.75 | 2.50 | 13.59 | 12.00
NARENDER SINGH Loam
47 0.45 7.0 | Sandy Clay 216 32 | 185 | 3.97 | 2.84 | 14.47 | 12.74
Loam
3. | PIYAUWLI 46 045 | 7.5 |SandyClay 225 | 20 | 278 | 2.06 | 0.67 | 14.75 | 9.00
RAVINDER SINGH Loam
47 0.48 7.3 | Sandy Clay 237 23 | 299 | 239 | 0.80 | 16.84 | 9.57
Loam
4. | AKILPUR 48 036 | 7.0 |SandyClay 320 15 | 165 | 1.56 | 3.69 | 15.50 | 7.50
JITENDRA SINGH Loam
49 039 | 68 Ea”dyC'ay 335 19 | 179 | 1.92 | 3.97 | 17.00 | 8.24
oam
5. | JAITWARPUR 42 056 | 85 |>andyClay 185 | 13 | 178 | 1.38 | 205 | 965 | 7.50
UDHAM SINGH Loam
44 0.59 7.6 fg;‘r‘;yc'ay 198 17 | 190 | 1.67 | 2.40 | 11.33 | 8.60

C-Control: T-Treated




NTPC- TALCHER THERMAL

TABLE 1: INITIAL SOIL AND ASH ANALYSIS

Water Available Major . . ,
g Name of the holding EC Nutrients Available Micro Nutrients
o Farmer Village capacity | (dSm™) pH Textural class (Kg /ha) (ppm)
: ml/100
(Of So”)g N | P,Os | K;O| Zn Cu Fe Mn
A | FLY ASH 44 0.65 5.08 | Sandy Loam 31 | 06 | 100|062 | 047 | 7.71 | 4.30
1. | Lallu Patnaik Rakasingha 46 0.60 6.08 | Sandy Clay Loam | 126 | 14 |320 | 2.50 | 3.01 | 13.26 | 06.22
p. | Krushnach Samakoi 41 0.73 6.51 | Sandy Loam 142 | 13 | 331|335 | 360 | 14.87 | 11.40
Pradhan
3, | Krushna ch Samakoi 42 0.73 | 6.65 | SandyLoam 145 | 15 | 340 | 2.73 | 1.69 | 16.19 | 08.25
Pradhan
4. | Aditya Dehury | Gunadei 45 0.67 6.20 | Sandy Clay Loam | 176 | 09 | 120 | 2.25 | 4.30 | 16.75 | 08.30
Binod ku
5. Bedasar 44 0.96 6.62 | Sandy Loam 221 | 14 | 280 | 2.50 | 3.88 | 11.59 | 07.26
Pradhan
6. g;:zggi ch Samakoi 46 020 | 6.67 |SandyClayLoam | 310 | 16 | 220 | 2.65 | 3.15 | 15.20 | 06.55
7. | Prakash pradhan | Samakoi 44 0.26 6.45 | Sandy Clay Loam | 320 | 12 | 160 | 2.45 | 2.86 | 14.50 | 08.25
8. | Basanta Pradhan | Samakoi 44 0.28 6.80 | Sandy Clay Loam | 313 | 14 | 300 | 3.10 | 3.19 | 15.90 | 09.25
9. é:ﬂgga ku Barasingha 46 0.21 6.65 | Sandy Loam 330 | 15 | 305 | 2.80 | 3.60 | 14.50 | 07.50




TABLE 2 : YIELD DATA OF RICE DURING SUMMER AND RAIN FED SEASON

Grain Yield (kg/ha)

Straw yield (kg/ha)

% increase in

Sl. | Name of the Farmer . Season L
N Village grain yield over
0. &Crop Control | Ttreated | Control Treated control
1. | Krushna ch Pradhan | Samakoi ifcrgmer 3480 4040 5915 6865 13.86
. Rain fed
2. Krushna ch Pradhan | Samakoi Rice 3600 4150 6115 7035 15.27
. Rain fed
3. | Prakash pradhan Samakoi Rice 3400 4000 5920 6970 17.64
. Rain fed
4, Basanta Pradhan Samakoi Rice 3700 4220 6450 7350 14.05
. Rain fed
5. | Abhaya ku Sahoo Barasingha 3520 4100 6100 7150 16.47

Rice




TABLE 3: YIELD DATA OF SUGARCANE DURING FIRST PHASE

Sl. | Name of the Farmer . Cane yield (kg /ac) % increase in cane
Village Crop :
No. Control Treated yield over control
1. | Krushna ch Pradhan | Samakoi Sugarcane 29500 34000 15.25
2. | Aditya Dehury Gunadei Sugarcane 30000 39500 31.66
3. | Binod ku Pradhan Bedasar Sugarcane 32000 41000 28.12
TABLE 4: EFFECT OF FLY ASH ON NUTRIENT UPTAKE OF RICE GRAIN
Name of Uptake in (kg/ha) Uptake (g/ha)
I\?(I)' Fatrhrr?er Village Nitrogen Phosphorus | Potassium Zinc Copper Iron Manganese
Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat
1) g;:zzgi ch | samakoi 4210 | 48.88 | 10.99 | 11.71 | 11.48 | 1333 | 210 | 250 | 110 | 140 20 30 60 70
2. g::fjﬂ’;ﬁ ch | Samakoi 4356 | 50.21 | 10.44 | 12.03 | 11,88 | 13.70 | 220 | 250 | 110 | 130 20 20 60 70
Prakash .
3. | braghan Samakoi 4114 | 48.40 | 09.86 | 11.60 | 11.22 | 1320 | 210 | 240 | 100 | 130 20 30 60 70
4. Ef:;?;i Samakoi 44.77 | 51.06 | 10.73 | 1224 | 1221 | 1393 | 230 | 260 | 120 | 140 20 30 60 70
5. | aor¥aki | parasingha | 42.50 | 49.61 | 10.21 [ 11.89 | 11.62 | 13.53 | 210 | 250 | 110 | 140 | 20 | 20 | 60 | 70




TABLE 5: POST HARVEST ANALYSIS OF SOIL

hv(;/l?jti?]r AV?\'IIL?t?:gnI\tA:Jm Available Micro Nutrients
Sl. | Name of the Farmer , 19 m
N Village capacity Textural class (Kg/ha) Pp
0.
(ml/100g of
soil) N P.Os | KO Zn Cu Fe Mn
1. | Krushna ch Pradhan Samakoi 43 Sandy Loam 145 14 338 346 | 3.95 | 1526 | 12.05
2. | Krushna ch Pradhan Samakoi 45 Sandy Loam 150 16 345 2.85 1.80 | 18.15 | 09.10
3. | Aditya Dehury Gunadei 47 Sandy Clay Loam | 180 11 128 240 | 480 | 18.10 | 09.15
4. | Binod ku Pradhan Bedasar 46 Sandy Loam 226 16 290 2.79 | 4.00 | 12.90 | 08.50
5. | Krushna ch Pradhan Samakoi 48 Sandy Clay Loam | 315 17 228 280 | 3.35 | 16.50 | 07.50
6. | Prakash pradhan Samakoi 46 Sandy Clay Loam | 325 14 169 268 | 3.01 | 15.25 | 09.19
7. | Basanta Pradhan Samakoi 47 Sandy Clay Loam | 318 15 310 3.35 | 3.35 | 17.00 | 10.15
8. | Abhaya ku Sahoo Barasingha 48 Sandy Loam 336 16 310 3.12 | 3.81 | 16.10 | 08.50
TABLE 6 : EFFECT OF FLY ASH ON QUALITY PARAMETERS OF SUGARCANE
Name of the Cane Juice Juice Polarity Clarified Cane
: . . . Lo
SL.NO Farmer and Village Welght vyelght % pH | Clarity | Brix % Purity% Sugar %
in kg in kg

Krushna ch Pradhan Control 2.618 1.154 44,08 | 5.3 10.0 18.73 15.34 81.90 10.49

(Samakoi) Treated 2.966 1.335 | 45.01 | 52| 110 | 1887 | 15.61 82.72 10.73

Binod ku Pradhan Control 2.375 1.134 47.75 | 5.2 09.0 16.10 14.77 81.20 10.05

(Beadasar) Treated 3.081 1.348 4897 | 5.2 10.0 19.21 15.80 82.25 10.83

Aditya Dehury Control 2.700 1.265 46.85 | 5.0 08.0 18.72 15.71 83.92 10.88

(Gunadei) Treated 3.150 1495 | 47.46 | 51| 09.0 | 19.44 | 16.46 84.67 11.45




NTPC- VINDHYACHAL

TABLE 1: INITIAL SOIL AND ASH ANALYSIS

Wat_er Avallab_le Major Avalable Micro Nutrients
holding -1 Nutrients
Sl. . . EC(dSm™) Textural ppm
Name of the Village | capacity (Kg/ha)
No. ml/100g pH class
of soil N P,0Os K,O Zn Cu Fe Mn
A | ASH 40 0.23(6.06) Sandy loam 22 4.6 110 065 | 0.65 | 4.50 5.20
1 | RAMDHAR SAH 52 0.20(7.95) Sandy loam 298 8.6 280 240 | 3.01 | 13.50 | 06.22
2 | BUDHAI SAH 50 0.88(7.73) Sandy loam 330 15.8 320 3.35 | 3.60 | 14.87 | 11.20
3 | MOHAN CHAUBEY 50 0.35(7.70) Sandy loam 298 16.4 265 278 | 1.69 | 15.19 | 08.35
4 | BRIJESH CHAUBEY 50 0.35(7.79) Sandy loam 235 10.6 285 235 | 430 | 15.75 | 08.30
5 | DURGA CHAUBEY 58 0.47(7.65) Sandy loam 298 7.8 320 250 | 3.88 | 11.59 | 07.26
6. | ANJANI SAH 56 0.45(7.20) Sandy loam 243 9.5 345 265 | 3.15 | 14.20 | 06.50
7. | MOLAI SAH 54 0.43(7.65) Sandy loam 275 10.2 295 245 | 295 | 13.50 | 08.20
RAJENNDRA
8. CHAUBEY 52 0.28(7.54) Sandy loam 280 8.5 265 3.15 | 3.39 | 15.90 | 09.35




TABLE 2: EFFECT OF ASH ON YIELD OF MAIZE CROP (KHARIF SEASON)

S| Grain yield in | Grain yield % Increase
N ' Name of the farmer Village Crop control plot in treated 0
0. over control
(g/ha) plot (g/ha)
1 MOLAI SAH KACHNI MAIZE 17.50 27.50 36
2 RAMDHAR SAH KACHNI MAIZE 19.00 30.00 36
3 ANJANI CHAUBEY KACHNI MAIZE 19.50 30.50 36
4 BRIJESH CHAUBEY KACHNI MAIZE 19.75 31.25 36
5 MOHAN CHAUBEY KACHNI MAIZE 19.50 31.50 38
6 BUDHAI SAH KACHNI MAIZE 18.75 30.75 39
7 DURGA CHAUBAY KACHNI MAIZE 18.00 30.00 40
8 RAJENDRA CHAUBEY KACHNI MAIZE 19.00 30.00 36




TABLE 3 : GROWTH AND YIELD ATTRIBUTES OF MAIZE RECORDED DURUNG KHARIF

SEASON
SI. No. Growth / Yield parameters Control Treated
1. PLANT HEIGHT 6 FEET 8 FEET
2. PLANT GIRTH 3 INCH 5INCH
3. SEED FILLING INCOMPLETE COMPLTETE
4. COB WEIGHT 80-100 g 220-225 g
5. GRAIN WEIGHT/COB 50 -100 190-200
6. NO OF SEEDS /COB 276 516
7. LENGTH OF COB 9-12 cm 19-20 cm
8. WIDTH OF COB 13-14 cm 15-17 cm
9. 100 SEEDS WEIGHT 18.22 g 36.759g




TABLE 4: EFFECT OF ASH ON NUTRIENT UPTAKE OF MAIZE SEEDS (KHARIF SEASON)

Name of the Nitrogen Phosphorus Potassium Zinc Copper Iron Manganese
l\?ol Farmer (kg/ha) (kg/ha) (kg/ha) (g/ha) (g/ha) (g/ha) (g/ha)

' Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat
1. MOLAI SAH 32.2 506 | 08.7 13.7 42.0 66.0 455 71.5 08.7 13.7 | 35.0 | 550 | 14.0 | 22.0
2. RAMDHAR SAH 35.0 55.2 | 09.5 15.0 45.6 72.0 494 78.0 09.5 15.0 | 38.0 | 66.0 | 15.2 | 24.0
3. ANJANI

CHAUBEY 35.8 56.1 09.7 15.2 46.8 73.2 50.7 79.3 09.7 152 | 39.0 | 61.0 | 156 | 24.4
4. BRIJESH

CHAUBEY 36.3 57.5 | 09.8 15.6 47.4 75.0 51.3 81.2 09.8 156 | 395 | 625 | 158 | 25.0
5. MOHAN

CHAUBEY 35.8 579 | 09.7 16.7 46.8 75.6 50.7 81.9 09.9 158 | 39.0 | 63.0 | 156 | 26.2
6. BUDHAI SAH 34.5 56.5 | 094 154 45.0 73.8 48.7 79.9 09.4 154 | 375 | 615 | 15.0 | 24.6
7. DURGA

CHAUBAY 33.1 55.2 | 09.1 15.2 43.2 72.0 46.8 78.0 09.0 15.0 | 36.0 | 60.0 | 144 | 24.0
8. RAJENDRA

CHAUBEY 36.0 542 | 09.5 15.5 45.7 74.0 48.4 77.0 09.5 16.0 | 40.0 | 68.0 | 16.2 | 25.0




TABLE 5: POST HARVEST SOIL ANALYSIS (KHARIF SEASON)

Wat_er Avallab_le Major Available Micro Nutrients
S| holding EC(dSmY) Textural Nutrients
* | Name of the Village capacity (Kg/ha) (ppm)
No. ml/100g pH class
of soil N P,0Os K,O Zn Cu Fe Mn
C 52 0.20(7.95) | Sandy loam | 292 8.0 270 2.35 3.00 | 13.10 | 06.00
1. | RAMDHAR SAH
T 55 0.22(7.85) | Sandy loam | 302 08.7 285 2.50 3.15 | 13.80 | 06.36
C 50 0.88(7.74) | Sandyloam | 326 15.5 310 3.25 3.50 | 14.57 | 11.00
2. | BUDHAI SAH
T 53 0.98(7.63) | Sandy loam 332 16.0 323 3.50 3.70 | 15.65 | 11.50
C 50 0.38(7.72) | Sandyloam | 295 16.1 260 2.70 1.60 | 15.10 | 08.00
3. | MOHAN CHAUBEY
T 52 0.38(7.60) | Sandyloam | 300 16.5 269 2.85 1.80 | 16.10 | 08.56
C 50 0.35(7.79) | Sandyloam | 233 10.0 283 2.30 410 | 15.65 | 08.20
4. | BRIJESH CHAUBEY
T 54 0.39(7.65) | Sandy loam | 241 10.8 290 2.56 458 | 16.20 | 08.95
C 58 0.48(7.66) | Sandyloam | 296 07.3 319 2.30 3.80 | 11.39 | 07.20
5. | DURGA CHAUBEY
T 61 0.50(7.45) | Sandy loam | 302 08.0 326 2.80 4.05 | 12.00 | 08.00
C 56 0.47(7.23) | Sandyloam | 240 09.1 346 2.60 3.10 | 14.10 | 06.40
6. | ANJANI SAH
T 59 0.48(7.10) | Sandy loam | 245 09.8 350 2.85 3.45 | 14.80 | 07.10
C 54 0.43(7.63) | Sandyloam | 270 10.0 291 2.40 2.90 | 13.40 | 08.00
7. | MOLAI SAH
T 57 0.49(7.25) | Sandy loam | 276 10.5 298 2.65 3.22 | 14.20 | 08.90
8 RAJENDRA C 52 0.28(7.56) | Sandy loam 278 08.0 264 3.10 3.29 | 15.60 | 09.25
"~ | CHAUBEY T 55 0.35(7.35) | Sandy loam | 283 089 | 268 | 3.36 | 3.57 | 16.45 | 10.15

C-Control: T-Treated




TABLE 6: EFFECT OF ASH ON YIELD OF RABI CROPS

Seed / tuber Seed/tuber |
Sl . yield in ield in % Increase
' Name of the farmer Village Crop y over
No. control plot treated plot control
(a/ha) (q/ha)

1. | MOLAI SAH KACHNI MUSTARD 20.00 27.50 37.00
2. | RAJENDRA CHAUBEY KACHNI RED GRAM 12.75 20.10 58.80
3. | RAMDHAR SAH KACHNI MUSTARD 20.00 25.00 25.00
4. | ANJANI CHAUBEY KACHNI RED GRAM 12.70 19.70 55.10
5. | BRIJESH CHAUBEY KACHNI POTATO 92.50 120.00 29.70
6. | MOHAN CHAUBEY KACHNI POTATO 95.00 122.50 28.90
7. | BUDHAI SAH KACHNI POTATO 92.50 122.50 32.40
8. | DURGA CHAUBAY KACHNI POTATO 95.00 122.50 28.90




TABLE 7: EFFECT OF ASH ON NUTRIENT UPTAKE OF SEEDS OF RABI SEASON CROPS

Name of the Farmer Nitrogen Phosphorus | Potassium Zinc Copper Iron Manganese

I\?(I)' and Crop (kg/ha) (kg/ha) (kg/ha) (g/ha) (g/ha) (g/ha) (g/ha)

' Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat | Cont | Treat
MOLAI SAH

1. (MUSTARD) 520 | 715 116 | 15.9 13.0 | 17.8 | 28.0 | 38.5 18.0 24.7 14.0 19.2 12.0 | 18.5
RAMDHAR SAH

2. (MUSTARD) 52.2 | 65.0 11.6 14.5 13.2 | 16.2 | 27.7 | 35.0 18.2 22.5 14.0 19.2 12.0 | 18.5
RAJENDRA

3. | CHAUBEY 53.0 | 83.6 | 01.5 02.4 076 | 120 | 446 | 50.2 45.2 70.3 12.7 20.1 19.1 30.1
(RED GRAM)
ANJANI CHAUBEY

4. (RED GRAM) 528 | 819 | 01.5 02.3 076 | 11.8 | 43,3 | 49.8 44 4 69.8 12.5 19.8 19.0 | 29.5




TABLE 8 : POST HARVEST SOIL ANALYSIS (RABI SEASON)

Water Available Major . . :
N holding EC(dSm™) rextural Nutrients Available Micro Nutrients
" | Name of the Farmer capacity pH (Kg/ha) ppm
No. (m1/100g class
of soil) N P,O5 | K,O Zn Cu Fe Mn
C 52 0.22(7.95) | Sandyloam | 290 | 08.0 | 268 2.25 3.00 | 13.00 | 05.90
1. | RAMDHAR SAH
T 56 0.23 (7.85) | Sandyloam | 303 | 08.9 | 287 2.52 3.18 | 13.88 | 06.46
C 50 0.86(7.74) | Sandyloam | 324 | 15.3 | 308 3.15 3.40 | 14.47 | 11.10
2. | BUDHAI SAH
T 54 0.95(7.63) | Sandyloam | 334 | 16.2 | 325 | 3.55 3.75 | 15.69 | 11.60
C 50 0.36(7.72) | Sandyloam | 293 | 16.0 | 258 2.65 1.50 | 15.00 | 07.90
3. | MOHAN CHAUBEY
T 53 0.38 (7.50) | Sandyloam | 302 | 16.7 | 271 2.95 1.86 | 16.15 | 08.72
C 50 0.36(7.77) | Sandyloam | 232 | 10.0 | 280 2.20 4.00 | 15.55 | 08.10
4. | BRIJESH CHAUBEY
T 56 0.39 (7.65) | Sandyloam | 242 | 10.9 | 293 2.60 465 | 16.25 | 08.98
C 58 0.46(7.66) | Sandyloam | 294 | 07.1 | 316 2.25 3.70 | 11.29 | 07.10
5. | DURGA CHAUBEY
T 62 0.50 (7.45) | Sandyloam | 303 | 08.2 | 327 2.90 415 | 12.06 | 08.15
C 56 0.48(7.25) | Sandyloam | 239 | 09.0 | 344 2.50 3.00 | 14.00 | 06.30
6. | ANJANI SAH
T 60 0.48 (7.10) | Sandyloam | 246 | 09.9 | 352 2.88 3.56 | 14.88 | 07.26
C 54 0.45(7.63) | Sandyloam | 268 | 09.6 | 290 2.30 2.80 | 13.30 | 07.90
7. | MOLAI SAH
T 58 0.49 (7.25) | Sandyloam | 278 | 10.7 | 299 2.68 3.28 | 14.38 | 08.99
8 RAJENDRA C 52 0.26(7.56) | Sandyloam | 276 | 08.0 | 262 3.00 3.25 | 15,50 | 09.13
"~ | CHAUBEY T 56 0.35(7.35) | Sandyloam | 285 | 09.1 | 270 | 3.39 | 359 | 16.65 | 10.25

C-Control: T-Treated
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