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Abstract

Fly ash mixed with farmyard manure, vermicompost, sand and red soil in different ratios on a w/w basis
was used for growing tomato, chilli, marigold, celosia and papaya. The response of pot mixture on
germination, growth and development of these crops. The results indicated that the fly ash based pot mix
showed positive influence in enhancing different growth parameters. In generalthe treatment T11 1:3 fly
ash: vermicompost and treatment Te fly ash: farmyard manure in 1:3 ratio recorded the highest
germination percentage, maximum plant height and vigour index. Fly ash based organic substrate pot
mixtures benefits increase in plant growth which in turn attains significance from the point of view of
production of cost efficient pot mix.
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Introduction

Fly ash has been found to be good soil ameliorant as well as a source of nutrients. The fly ash
contains higher concentration of essential plant nutrients like Ca, K Mo, Zn and B but a low
content of available N; therefore, flyash can be applied to agriculture or forestry fields
accompanied with supply of nitrogen. In general fly ash particles are spherical and have a size
distribution with medium around 4 pm (Srivastav et al. 20007). Fly ash has usually high
surface area and light texture due to presence of large, porous and carbonaceous particles.
Chemically, 90-99% of flyash is comprised of Si, Al, Fe, Ca, Mg and Na & K with Si & Al
forming the major matrix identified in fly ash and oxidation of C & N during combustion
drastically reduces their quantity in ash. Fly ash application to sandy soil could permanently
alter soil texture, increase micro porosity and improve the water holding capacity.Flyash may
be used in forestry and agricultural lands as a soil stabilizer; because of presence of several
natural elements and being alkaline, application of flyash on lands has a marked effect on
physico-chemical properties of soil from the point of view of crop production. It is easily
available and lesser in cost compared to usual components (Red soil: Sand: FYM) of pot
mixture. Cost involved in buying raw material can be reduced to a greater extend if soil is
replaced by fly ash as cost of red soil is twenty times that of fly ash. Thus fly ash can be
utilized in potting mixture by replacing soil.

Materials and methods

Fly ash was collected from Neyveli Lignite Corporation India Limited, Neyveli, Tamil Nadu.
The Ph of fly ash and soil used in the study was 7.5 and 5.02 respectively. The chemical
properties of fly ash and soil used in the study are presented in the Table 1. pot mixtures were
prepared with fly ash, sand, red soil, FYM and VVC. The fly ash was mixed with FYM, VC, red
soil and sand on w/w basis in different proportions FA+FYM and FA+VC in 1:1,
1:1,1:2,1:2,1:3,1:3, 2:1,2:1, 3:1, 3:1 ratios FA+S and +FYM, FA+S and +VC and Soil+S and
+FYM in 1:1:1 ratio. Germination was recorded on 7" day after sowing of Tomato, 14th day
after sowing ofChilli, 15th day after sowing of Marigold,15" days after sowing of Celosia and
18" day after sowing of Papaya. Shoot length and root length were recorded during 28"days
after sowing of Tomato,32th days after sowing ofChilli,30™ day after sowing of Marigold,30%
day after sowing of Celosia and 60" day after sowing of Papaya. Thereafter the plants were
dried in hot air oven at 60°C and weighed for dry weight.
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Results and discussion

Effect of pot mixture on germination percentage of tomato,
chilli marigold celosia, papaya

The results showed that there was significant effect on
germination percentage due to treatment effect containing
different combination pot mixtures containing fly
ash+farmyard manure and fly ash+vermi compost in different
proportions. Higher germination percentage of 90%in
tomato,95% in chilli, 80% in marigold, 55% in celosia and
85% in papaya was observed in T11 treatment receiving fly
ash and vermicompost in 1:3 ratio and least germination
percentage was observed in T13 treatment receiving fly ash
and vermicompost in3:1 ratio. The germination percentage
enhanced with decreasing the proportion of fly ash in the pot
mixture. Germination percentage increased with replacement
of soil in normal potting mixture with fly ash in all the five
crops. The combination of fly ash with vermicompost in the
ratiol:3 recorded better results when compared to the
combination of fly ash with farm yard manure in the ratio
1:3in tomato and chilli while celosia and marigold showed
better germination percentage in the combination of fly ash
with farm yard manure in the ratio 1:3 when compared to the
combination of fly ash with farm yard manure in the ratio 1:3.
Papaya showed higher germination percentage in both the
above treatments.

Effect of pot mixture on shoot length of tomato, chilli,
marigold, celosia, papaya

The results showed that fly ash based pot mixture containing
farm yard manure and vermicompost influenced the growth of
the seedlings in terms of shoot length. Higher shoot length
was recorded in seedlings grown in T11 treatment comprising
of fly ash and vermicompost in the ratio 3:1 with shoot length
of 15.46¢cm in tomato, 9.52cm in chilli, 11.85cm in marigold,
11.25cm in celosia and 30.65cm in papaya. Least shoot length
was recorded in T13 treatment comprising of fly ash and
vermicompost in the ratio 3:1. All five crop seedlings
performed better in pot mixture in which soil was replaced by
fly ash when compared to the seedlings in T1 treatment which
is the normal pot mixture. Shoot length recorded showed an
increasing trend with decrease in the proportion of fly ash in
the pot mixture. Better growth was recorded in fly ash with
vermicompost mixture in the ratio 1:3 when compared to fly
ash with farm yard manure mixture in the ratio 1:3

Effect of pot mixture on root length of tomato, chilli,
marigold, celosia, papaya

The result indicates that there is an increase in root length
when soil from the normal potting mixture is replaced with fly
ash. This deference is more prominent when vermicompost is
used in place of farm yard manure. Higher root length was
observed in seedlings grown in T11 treatment comprising of
fly ash and vermicompost in the ratio 1:3 with root lengths
recording 8.41cm in tomato, 4.2cm in chilli, 4.45cm in
marigold, 8.75cm in celosia, 16.15cm in papaya.T6 treatment
comprising fly ash and farm yard manure in the ratio 1:3 also
showed significantly better root length. All five crop
seedlings performed better in pot mixture in which soil was
replaced by fly ash when compared to the seedlings in T1
treatment which is the normal pot mixture except T13
treatment comprising of fly ash and vermicompost in the ratio
3:1. Root length of seedlings grown in pot mixture containing
lower proportion of fly ash showed better growth when
compared to the treatments containing higher proportion of
fly ash.

Effect of pot mixture on vigour index 1 of tomato, chilli,
marigold, celosia, papaya
The results indicates that there is a significant influence of fly

http://www.chemijournal.com

ash based pot mixture containing farmyard manure and
vermicompost on the vigour index of the seedlings. The plants
grown in T13 treatment receiving fly ash and vermicompost
in the ratio 1:3recorded highest vigour index of 21.996 in
tomato, 13.097 in chilli, 13.04 in marigold, 11.005 in celosia
and 39.88 in papaya.T6 treatment comprising of fly ash and
farmyard manure in the ratio 1:3 also recorded significantly
high vigour index. Vigour index of all the seedlings grown in
the pot mixture replacing soil performed better than the
normal pot mixture except T13 treatment comprising of fly
ash and vermicompost in the ratio 3:1which recorded the
lowest vigour index.

Table 1: Effect of Fly ash, FYM and VC pot mixtures on
germination percentage of tomato, chilli, marigold, celosia, papaya.

Treatment | Tomato | Chilli | Marigold | Celosia | Papaya
T1 55 45 55 35 55
T2 85 45 55 55 90
T3 90 60 75 45 90
T4 95 75 35 15 75
T5 85 45 40 35 75
T6 85 75 85 35 85
T7 95 50 25 35 85
T8 65 65 35 25 65
T9 90 55 65 30 85
T10 95 75 55 25 75
T11 90 95 80 35 85
T12 65 65 25 15 65
T13 55 60 90 25 60

MEAN 80.77 |62.31 55.38 3154 | 74.62
SEd 0.73 | 0.73 0.73 0.78 0.73
CD(P=0.01) | 221 | 221 2.21 2.36 2.21

Table 2: Effect of Fly ash, FYM and VC pot mixtures on shoot
length (cm) of tomato, chilli, marigold, celosia, papaya.

Treatment | Tomato | Chilli | Marigold | Celosia | Papaya
T1 6.22 6.33 13.2 8.25 22.85

T2 9.8 6.88 11.65 115 24.4

T3 12.2 6.85 14.35 9.55 22.3

T4 9.35 5.07 12.8 9.95 27.1

T5 11.9 5.6 13.45 7.15 31.15

T6 12.68 6 12.2 7.05 29.25

T7 9.25 5.34 8.95 5.8 19.85

T8 9 5.23 8.7 5 17.25

T9 1142 | 5.36 13.7 8 22.4
T10 12.85 | 7.85 13 7.35 30.15
T11 1546 | 9.52 11.85 11.25 | 30.65
T12 8.9 5.63 10.5 8.75 15.35
T13 6.4 4.29 5.5 5.05 12.75
MEAN 10.39 | 6.09 11.3 8.18 235
SEd 0.9491 | 0.69 1.32 0.39 2.26
CD(P=0.01) 2.86 2.07 3.98 1.18 6.80

Table 3: Effect of Fly ash, FYM and VVC pot mixtures on root length
(cm) of tomato, chilli, marigold, celosia, papaya.

Treatment | Tomato | Chilli | Marigold | Celosia | Papaya
T1 3.55 2.35 4.7 8 8.8

T2 5.84 3.25 4.6 5.7 10.05

T3 5.9 3.35 25 6.05 10.6

T4 6.36 2.88 3.1 4.65 125

T5 6.9 3.38 5.3 3.65 15.35

T6 75 3.75 2.8 3.05 14.65

T7 5.3 2.85 2.2 4.95 9.45
T8 4.82 2.65 14 5 8.7
T9 8.05 3.19 3.85 3.8 12.2
T10 8.29 3.65 3.9 5.2 12.15
T11 8.41 4.2 4.45 8.75 16.15
T12 4.16 3 3.8 5.15 8.55
T13 4.13 2.25 3 2.3 7.5
MEAN 6.15 3.15 3.82 5.1 11.28
SEd 0.61 0.43 0.36 0.42 0.5
CD(P=0.01) 1.85 1.3 1.08 1.27 15
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Table 4: Effect of Fly ash, FYM and VVC pot mixtures on vigour
index of tomato, chilli, marigold, celosia, papaya.

Treatment | Tomato | Chilli | Marigold | Celosia | Papaya
T1 4.907 | 3.875 10.115 5.67 17.42
T2 13.627 | 4.547 8.75 9.495 31.01
T3 16.29 6.12 13,51 6.995 29.61
T4 15471 | 5.99 5.68 2.19 29.76
T5 15.97 4.05 7.015 3.78 34.79
T6 17.079 7.41 13.26 3.575 37.495
T7 13.77 3.88 2.81 3.785 24.96
T8 9.149 5.12 4.57 2.485 | 16.845
T9 17.604 | 4.67 11.31 3.57 29.275
T10 20.116 8.6 9.515 3.13 31.625
T11 21.996 | 13.09 13.04 11.005 | 39.88
T12 8.4665 5.6 3.485 2.105 15.47
T13 5.725 4.15 6.975 1.835 | 12.125
MEAN 13.86 5.93 8.41 4.59 26.95
Sed 1.56 1.17 1.17 1.12 3.43
CD(P=0.01) 4.7 3.54 3.52 3.39 10.33
Conclusion

The study indicates the positive role of fly ash as on
alternative to soil for pot mixture and when mixed with
farmyard manure or vermicompost improves the growth of
the plants. The germination percentage was enhanced by pot
mixture with fly ash and vermicompost. It was maximum in
the treatment T receiving fly ash and vermicompost in the
ratio 1:3 and fly ash and farmyard manure in the ratio of 1:3.
Fly ash based pot mixture containing farmyard manure and
vermicompost influenced the plant height of tomato, chilli,
marigold, celosia and papaya positively. The plant height was
maximum in the treatment Ti; receiving 1:3 fly ash and
vermicompost. The vigour index was maximum in the
treatment T11 comprising of fly ash and vermicompost in the
ratio 1:3 in tomato, chilli, marigold, celosia and papaya.

A relative plant growth and development was observed when
compared to standard pot mix ( red soil: sand: FYM in the
ratio 1:1:1) in the pot mix with soil replaced by fly ash. Thus
tomato, chilli, marigold, celosia and papaya seedlings could
be raised effectively in fly ash based pot mix.

The treatment T6 containing fly ash and farmyard manure in
the ratio 1:3 gave the best results following Ti11 for all the
parameters. The cost of farmyard manure is lesser than that of
vermicompost which makes it more economical.
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