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Abstract
Background and Objective: Fly-ash, an industrial residue from thermal power plants has been problematic solid waste whose utilization
is necessary for nutrient recycling and on the other hand alkali soil is an another problem for agriculture. The objective of study was to
overcome alkalinity of soil by using fly-ash by which both above mentioned problems might be resolve. Methodology: Experiment was
conducted  under  control  conditions  with  tomato  plants  by  using  different  concentrations  of  fly-ash,  total  six  treatments  with
four replicates for each were taken and statistically one-way ANOVA was used and data were presented in mean values±SE with
significant  differences at p<0.05. Results: In this study, all growth parameters of tomato plants have been significantly increased at
p<0.05 with increasing fly-ash concentration into alkali soil whereas in alkali soil without fly-ash condition the plants could not survive.
Conclusion:  As increasing growth in aspect to increasing fly-ash concentrations it might be concluded that, such industrial waste can
be utilized and recycled for improving wastelands to enhancing soil potential and reduce environmental pollution.
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INTRODUCTION

Fly-ash formed as a result of coal combustion in thermal
power  station,  these plants generate solid wastes. Recently
fly-ash disposal into environment is one of the major concerns
throughout the world. Chemically 90-99% fly-ash is made up
of Si, Al, Fe, Ca, Mg, Na and Ti, K with Si and Al1-4. It also
contains trace amounts of toxic metals such as U, Th, Cr, Pb,
Hg, Cd etc. which performed negatively to the life5. Perhaps its
utilization is necessary for environmental concern. Previously
study confirmed the fly-ash application to influenced soil
properties6. Mostly clay soils with a high pH>8.5 and poor soil
structure and low filtration capacity is represented by alkaline
soil. Research on this soil mainly occurred in Central Europe
and North India, where alkaline soils occur frequently. It is
difficult  to  use  in  agricultural  production.  Alkalinity  is
associated with the presence of sodium carbonates (Na2CO3)
in the soil, either as a result of natural mineralization of  the
soil particles or brought in by irrigation and/or floodwater. The
alkalinity of soil might be reduced by the help of fly-ash which
is totally waste and harmful for environmental sustain ability.
Due to this the environment can be protected by recycling of
such industrial waste and on the other hand the alkali soil
which is mostly wasteland can also be improves. Previously
some authors utilize fly-ash for improving agricultural yields7-9.
On this basis the current experiment was focused on the
utilization of such industrial influent to improve soil property
and productivity.

MATERIALS AND METHODS

Present study was carried at GB Plant University of
Agriculture and Technology, Pantnagar during the month of 

September-October, 2013. Tomato var., PT-3 was used as
testing biological material and to starting experiments, its
nursery  was  prepared  in  tray,  after  four  leaf  stage  plants
were  uprooted  and transplanted in ½ kg pots having
different concentration  of  alkali  soil  and  fly-ash.  Physical 
properties (pH and EC) of soil and fly-ash mixture were taken
before transplanting.  The  experimental  design  and  mixture
properties are given in Table 1. One month after transplanting
growth  parameters  was  recorded.  Whole  experiment
conducted  in  glasshouse  conditions  at  an  ambient
temperature of 23-28EC, photoperiod of 16/8 h day/night
cycle and relative humidity of 60% with six  treatments having
four replicates each.

Statistical analysis: Statistically data were presented in mean
values±SE using Completely Randomized Design (CRD). Plant
growth parameters were subjected to one factorial analysis of
variance  (ANOVA)  using  STPR-3  Statistical  Software.  The
differences between the means were compared using least
significant differences at p<0.0510.

RESULTS

Pictorially, results have been indicated in Fig. 1 represents
much  better  results.  Experimental  results  showed  that  the 

Table 1: Treatments along with composition and physical properties
Treatments Alkali soil (%) Fly ash (%) pH EC (µS mG1)
T1 100 0 10.16 586
T2 90 10 9.68 467
T3 80 20 9.60 413
T4 70 30 9.45 397
T5 60 40 9.40 311
T6 50 50 9.01 295
EC: Electrical conductivity

Fig. 1: Effect of different concentrations of fly ash on tomato plants growth
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Table 2: Effect of fly ash on plant growth parameters along with alkali soil
Length (cm) Fresh weight (g) Dry weight (g)
------------------------------------------------ ------------------------------------------------ ---------------------------------------------------

Treatments Shoot Root Shoot Root Shoot Root
T1 00.00±0.00 00.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.000±0.00
T2 20.53±0.22 19.30±0.21 3.63±0.24 0.34±0.02 0.41±0.03 0.058±0.01
T3 21.13±0.18 19.23±0.18 3.61±0.10 0.36±0.02 0.43±0.01 0.067±0.00
T4 22.77±0.20 20.67±0.94 4.26±0.05 0.39±0.02 0.45±0.01 0.077±0.00
T5 23.77±0.26 22.53±0.15 4.70±0.53 0.52±0.04 0.50±0.03 0.079±0.00
T6 28.23±0.18 26.07±0.63 6.71±0.40 0.78±0.02 0.67±0.07 0.116±0.01
All parameters based on four replicates (n = 4). Statistically data were presented in mean values±SE with significant differences at p<0.05

treatments significantly increased (p<0.05) growth
parameters. In T1, which having 100% alkali soil, plants were
not survived whereas in other treatments plants grew and
survived easily. The T6 having maximum (50%) fly-ash
concentrations were observed much better than lower
concentrations. In T6, maximum 28 and 26 cm length were
recorded in shoot and root respectably, similarly biomass was
highly  improved,  in  shoots  (6.71  and  0.67 g)  and  roots
(0.78 and 0.116 g) fresh and dry weight were recorded
respectively (Table 2).

DISCUSSION

The rate of plant growth higher in increasing fly-ash
concentrations and alkalinity was reduced which might be
responsible for better plants growth. Similar results were
observed in the previous study where fly-ash was used along
with  dung  and  urine  to  the  alkaline  soil11.  They  suppose,
fly-ash contributes to adding some elements which are useful
for plant growth. Fly-ash applications on sandy soil reported
previously which permanently alter soil texture, increase
porosity and improve water holding capacity12,13. Previously
fly-ash application in Korean paddy soil has been done which
was better for rice productivity14. Similar observations were
recorded in turnip6, methi15, chick pea, golden gram, black
gram, radish, tomato, brinjal, bottle gourd and sponge
gourd16. These results showed alkaline soil become more
fertile after using fly-ash. In many studies, effect of fly-ash has
been evaluated for long term consequences of on soil
environment  and  crop  productivity17,18.  Adding  of  up  to
40% fly-ash in the sandy loam soil modified the soil
environment  including  moisture  retention,  pH,  EC  and
organic carbon17.

CONCLUSION

Nutshell, fly-ash could be used in soil amendment to
improve soil texture and fertility, especially the alkaline soil
which is usually waste land. This study indicated the potential
use  of  industrial  waste  which  can  be  utilized  and  recycled

when used in wasteland for increasing soil fertility and on the
other hand environment can be protected by reducing
pollution which created by such solid waste.

SIGNIFICANCE STATEMENTS

This study discovers that the industrial waste can be
utilized for enhancing wasteland fertility and reduce
environmental pollution by recycling nutrients. So that the
study will help the researcher to uncover the critical areas of
improving alkaline soil by using fly-ash that many researchers
were not able to explore. Thus a new theory on Alkali soil
improvement may be arrived at wasteland areas where no or
negligible productivity takes place due to alkalinity in the soil.
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