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Abstract

The present experiment was conducted during Kharif season 2020 at the Research Farm of Krishi Vigyan
Kendra, Bemetara (CG). The experiment was laid out in randomized block design having three
replications and eight treatments viz., T1- Control (No:Po:Ko), T2 - 100% RDF (120:80:60), Ts- 75% RDF
+ 20 t hat fly ash, T4- 75% RDF + 20 t ha! fly ash + 2 t ha™! vermi-compost, Ts - 75% RDF + 40 t ha!
fly ash, Te- 75% RDF + 40 t ha! fly ash + 2 t hal vermi-compost, T7- 75% RDF + 60 t ha* fly ash and
Ts- 75% RDF + 60 t ha'? fly ash + 2 t ha* vermi-compost. The results of the field experiment revealed
that yield and yield contributing characters of rice crops were significantly increased by applied fly ash
with vermicompost over control. The highest grain and straw yield (29.25 and 65.22 g ha'!, respectively)
were recorded under Te- 75% RDF + 40 t ha! fly ash + 2 t ha! vermicompost followed by Ts- 75% RDF
+ 60t ha! fly ash + 2 t ha! vermicompost, T7- 75% RDF + 60 t ha'! fly ashand Ts- 75% RDF + 40 t ha!
fly ash as compared to 100% RDF (20.92 g ha'* and 46.64 ¢ ha'!, respectively) and the lowest (9.73 g hat
and 21.69 g ha, respectively) was found under T1 - Control (No:Po:Ko). Among applied treatments, the
increase in yield of 9% was observed with Ts - 75% RDF + 40 t ha* fly ash + 2 t ha'* vermicompost as
compared to T2 - 100% RDF shown an increase in yield as well as saving of 25% RDF. The yield
attributing characters of rice (viz. plant height and effective tillers) were significantly increased by
incorporation of fly ash and vermicompost over control, whereas test weight was not affected with
applied treatments and was statistically at par. The higher effective tillers (9.33hill-*) was noted under Ts
- 75% RDF + 40 t ha! fly ash + 2 t ha'* vermicompost and Ts - 75% RDF + 60 t ha fly ash + 2 t hal
vermicompost treatments and the lowest (4.67 hill-t) was recorded under (T1) control. After the harvest of
rice, different physico-chemical properties of soil were analysed and observed that soil pH, EC was non-
significantly influenced with applied fly ash and vermicompost treatments, whereas the organic carbon,
available nitrogen, phosphorus, and potassium in the soil after harvest rice crop were increased
significantly over control. The highest soil organic carbon content (0.40%) was observed with Tg - 75%
RDF + 60 t ha'! fly ash + 2 t ha't vermicompost followed by Ts - 75% RDF + 40 t ha'? fly ash + 2 t ha™!
vermicompost and the lowest (0.32%) was found under control. The highest soil available N (156.00 kg
ha) and available P (13.47 kg ha'') were observed under treatment 75% RDF + 60 t ha™* fly ash + 2 t ha”
1 vermicompost (Ts) and the lowest N and P (136 and 10.09 kg ha') was found under control,
respectively. The highest soil available K (309.00 kg ha) was observed with applied Te - 75% RDF+40 t
hat fly ash + 2 t ha! vermicompost and the lowest was noted under control treatment.

The overall results showed that use of 75% RDF+40 t ha* fly ash+2 t ha* vermicompost (Ts) followed
by 75% RDF + 60 t ha* fly ash + 2 t ha* vermicompost (Ts) increased growth and yield attributes as well
as saving and improved soil fertility of Entisol.
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Introduction
Rice (Oryza sativa) is the most important crop in the world and the main food source for more
than half of the world's population, especially in Asia. The phrase "rice is life" is particularly
suitable for India because this crop plays a key role in our country's food security and provides
a source of income for millions of people. More than 90% of the world's rice is grown and
consumed in Asia, which has 60% of the world's population. In India, rice ranks first among
all the crops occupying 43.79 million ha area and production of 116.40 million tonnes with
average productivity of 2659 kg/ha (GOI, 2018) 1. Similarly, In Chhattisgarh rice grown area
occupies 36.06 lakh hectares and production of 65.27 lakh tonnes with average productivity of
1810 kg/ha (GOI, 2018) ! Chhattisgarh is also known as the "Indian rice bowl".
Some researchers have studied the impact of fly ash treatment on soil quality, hoping to use
this industrial waste as an agronomic supplement. The physical and chemical quality of the
modified fly ash soil depends on the initial quality of the soil and fly ash, but in most cases, it
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can be broadly generalized. When more than 10% fly ash is
added to the soil, it can increase the yield of many crops by
20-25% and has high nutritional value. It has also been found
to be beneficial to soil and crops (Yavarzadeh and
Shamsadini, 2012) (61,

Materials and Methods

The present experiment entitled “Assessment of fly ash
incorporation with vermicompost on rice yield and soil
properties in Entisols” was conducted during the Kharif
season of 2020 at Krishi Vigyan Kendra, Research Farm,
Bemetara (C.G.). Krishi Vigyan Kendra, Research Farm,
Bemetara has located about 70 km away from the district
headquarter, Raipur. Bemetara lies at 81° 32' 8.2104" E.
longitude and 21° 42' 50.4900" N latitude with 278 m high
from the sea level.

Soil pH was determined in 1:2.5 water-soil suspension (by
Jackson, 1967) 6 and then samples were allowed to settle
down for recording electrical conductivity (Black, 1965) [,
The organic carbon was determined by Walkley and Black
rapid titration method (1934). Available nitrogen was
estimated by alkaline potassium permanganate method
(Subbiah and Asija. 1956) [, available phosphorus by 0.5 M
Sodium bicarbonate extractant method (Olsen et al., 1954) 11
and available potassium was determined by neutral normal
ammonium acetate extractant (Hanway and Heidel, 1952) B,
The soil of the experimental field is locally known as Bhata
and it comes under the order of Entisol. It is sandy loam in
texture, slightly acidic (6.21), low in organic carbon (0.30%),
available N (130 kg ha), low in available P (9.91 kg ha?),
and available K (250 kg ha™).

Results and Discussion

The significantly higher effective tillers were recorded with
the application of Ts- 75% RDF + 40 t ha* fly ash + 2 t ha*
vermicompost and Tg - 75% RDF + 60 t ha fly ash + 2 t ha!
vermicompost over T, - 100% RDF.

The data recorded on grain yield as affected by different fly
ash and vermicompost treatments are presented in Table 1.
Grain yield of rice was significantly increased with applied
fly ash with vermicompost treatments over control (No Po &
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Ko) and ranged from 9.73-29.25 g ha. The highest grain
yield (29.25 q ha) was recorded under applied - 75% RDF +
40 t ha! fly ash + 2 t ha! vermicompost i.e. in Ts treatment
but it was at par with treatments T7 - 75% RDF + 60 t ha* fly
ash and Tg - 75% RDF + 60 t ha! fly ash + 2 t ha!
vermicompost and the lowest grain yield (9.73 q ha') was
noted under No Po & Ko (T1) control. The data on straw yield
as affected by different fly ash and vermicompost treatments
are presented in Table 1. The straw yield of rice was
significantly increased with applied fly ash with
vermicompost treatments over control (No Po & Kog) and
ranged from 21.69-65.22 g ha?. The highest grain yield
(65.22q ha) was recorded under applied treatment, T - 75%
RDF + 40 t ha fly ash + 2 t hal vermicompost as compared
to other treatments, but at par with T7 - 75% RDF + 60 t ha
fly ash and Ts - 75% RDF + 60 t ha? fly ash + 2 t ha'
vermicompost. The lowest straw yield (21.69 q ha?) was
recorded in treatment T, - control. Increasing doses of fly ash
with vermicompost showed significantly higher soil organic
carbon compared to T; -control and T, - 100% RDF, while a
non-significant effect on soil pH and electrical conductivity
was observed. The significantly higher available nitrogen was
recorded with the application of Tg - 75% RDF + 60 t ha* fly
ash + 2 t ha! vermicompost over T, - 100% RDF and T; -
control. The significantly higher available phosphorus was
recorded with the application of Ts - 75% RDF + 60 t ha* fly
ash + 2 t hal vermicompost over T, -100% RDF and T; -
control. The significantly higher available potassium was
recorded with the application of Tg- 75% RDF + 40 t ha'! fly
ash + 2 t ha* vermicompost and Tg - 75% RDF + 60 t ha* fly
ash + 2 t ha vermicompost over T, - 100% RDF and T; -
control The soil available potash status was also similar to soil
available phosphorus due to the application of different
treatments.

Similar findings were also reported by Mulla et al. (2000),
Selvakumari et al. (2000), Yeledhalli et al. (2008), Rautaray
et al. (2003), Das et al. (2013) and Ramteke (2016) 117123, 18,
19 201 and observed that application of fly ash and
vermicompost improved physical environment, root activity,
available nutrients in the soil as well as nutrient uptake and
the resulting complementary effect on rice grain yield.

Table 1: Effect of fly ash and vermicompost on yield and yield attributes Plant height (cm), Numbers of effective tillers hill-%, Test weight (g) of

rice
. . 1| Test weight| Grain Straw
Treatment Plant height (cm) [ Numbers of effective tillers hill @ (qha?) | (qha?)
Control 151 4.67 13.28 9.73 21.69
100% RDF 164 7.33 13.34 20.92 46.64
75% RDF + 20 t ha'! fly ash 164 7.00 13.45 18.02 40.17
75% RDF + 20 t ha'! fly ash + 2 t ha-* vermicompost 163 8.33 13.38 20.11 44.69
75% RDF + 40 t ha fly ash 163 8.67 13.54 21.78 48.47
75% RDF + 40 t ha'! fly ash + 2 t ha-* vermicompost 164 9.33 13.65 29.25 65.22
75% RDF + 60 t ha fly ash 163 9.00 13.55 27.53 61.39
75% RDF + 60 t ha'* fly ash + 2 t ha'! vermicompost 164 9.33 13.58 27.81 62.00
SEmz+ 0.73 0.37 0.03 1.45 3.23
CD (p=0.05) 2.21 1.11 NS 4.41 9.79
Table 2: Effect of fly ash and vermicompost on pH, EC, Organic carbon and Available N, P, K in the soil at harvest of rice
Treatments pH | EC(dSm?) | OC (%) | N (kgha?) | P (kgha?) | K(kgha?)
Control 6.25 0.22 0.32 136 10.09 256
100% RDF 6.33 0.23 0.33 141 11.58 287
75% RDF + 20 t ha! fly ash 6.45 0.23 0.35 144 12.56 286
75% RDF + 20 t ha'! fly ash + 2 t ha-* vermicompost 6.30 0.23 0.39 146 12.84 295
75% RDF + 40 t ha* fly ash 6.52 0.23 0.36 145 12.67 301
75% RDF + 40 t ha'! fly ash + 2 t ha'! vermicompost 6.33 0.25 0.40 151 13.21 309
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75% RDF + 60 t ha! fly ash 6.61 0.25 0.37 146 12.78 308
75% RDF + 60 t ha* fly ash + 2 t ha-* vermicompost 6.44 0.25 0.40 156 13.47 309
SEmz+ 0.08 0.01 0.01 1.34 0.45 1.29
CD (P=0.05) NS NS 0.04 4.07 1.36 3.92
Conclusion available nutrient status of soils. Bioresource

From the study following important conclusion can be drawn:
The results generated from the study showed that fly ash and
vermicompost could be a source of plant nutrients and they
could be used in agricultural soil for the production of the
crop. Fly ash and vermicompost show a significant positive
effect on yield and major and micronutrients availability
nutrient in the soil. Application of Tg - 75% RDF + 40 t ha!
fly ash + 2 t ha vermicompost followed by Ts - 75% RDF +
60 t hal fly ash + 2 t hal vermicompost proved better
treatments with regard to nutrient availability as well as yield
of rice.
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