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Abstract: Soil organic carbon is an important component of the soil. Environmental pollution is increasing day 
by day leading to significant rise of carbon content in the atmosphere. Growing crops with manure having high 
soil organic carbon content can facilitate in the reduction of carbon content in the air and subsequent alleviation 
of environmental pollution. Hoping to fulfill the above objective, this study is aimed at determining the optimum 
content of suitable co-composting material for the enhancement of soil organic carbon of soil collected from a 
mango agricultural field. Natural materials, viz. tissue paper, paper ash, wooden powder, egg shells and organic 
waste matter have been used as co-composting materials. Soil organic carbon content was measured for various 
combinations of co-composted soil with natural soil. The results of the study suggest that wood ash proves to be 
a suitable co-composting material for increasing the soil organic carbon content of soil upto 125,847 kg C/ha for 
a combination of 40% organic co-composted soil and 60% wood ash co-composted soil.
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Introduction

Carbon dioxide is a greenhouse gas which traps the heat 
in the atmosphere. The absence of greenhouse gases 
would make living on earth unaffordable but the CO2 
content has increased by significantly in the air today 
due to rapid urbanisation and industrialisation. This has 
resulted in global warming and melting of ice caps. 
Therefore, it is important to reduce the carbon content 
in the atmosphere. A vast majority of this carbon is 
added to the soil every year. 

Soil carbon is present is two forms, namely, inorganic 
and organic. Soil organic carbon is the largest terrestrial 

carbon pool and plays an important role in the global 
carbon cycle (Batjes, 1996; Bohn, 1982; Grace, 2004; 
Lal, 2004). Soil organic carbon is closely related to 
soil quality, nutrient availability, and crop yield (Gal 
et al., 2007). Decomposition of soil organic carbon can 
increase the CO2 levels (Wiesmeier et al., 2014) and 
its sequestration can significantly reduce the climate 
change effect (Zhao et al., 2015). Thus, increasing 
the soil organic carbon content has two major benefits 
– mitigating climate change and improving the soil 
fertility. 
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There are many soil management practices for 
increasing the soil organic carbon. In this study, an 
attempt has been made to increase the soil organic 
carbon by enriching the existing soil with co-composted 
soil. Composting is a natural process that turns organic 
material into a dark rich substance called compost. 
Composting has received increasing attention as an 
environmentally acceptable way to dispose of and 
utilize organic wastes (Zhang and Sun, 2014). Raut 
et al. (2008) have reported that composting helps 
in managing large quantities of organic wastes in a 
sustainable manner and recycles organic materials into 
useful products. Composts derived from organic wastes 
have recently been proved to have better quality than 
commercial inorganic fertilizers (Chowdhury et al., 
2015). The humic-like fraction of composts improves 
plant growth and health and also exerts biocontrol 
on different soil-borne phytopathogens such as fungi 
(Traversa et al., 2010). Temperature build-up during 
composting has resulted in elimination of pathogenic 
organisms in waste (Pandey et al., 2016). Mohammad 
et al. (2012) acknowledged the contribution of compost 
in improving the water-holding capacity of soil.

Thus, it is observed from the literature that composting 
plays a major role in increasing the organic content of 
the soil. As far as the authors’ knowledge is concerned, 
the optimum content of the co-composted material that 
needs to be augmented to increase the soil organic 
carbon content of the soil has not been studied. In this 
study, composted soil was prepared using different 
biodegradable materials such as tissue paper, egg shells, 
wood ash, paper ash, etc. The soil organic carbon 
content was determined for both natural soil as well as 
co-composted soil and the most suitable co-composted 
material was assessed. Then, the optimum content of 
this co-composted material was analysed by conducting 
studies on various combinations of co-composted 
material and organic matter.

Methodology 

The red loamy soil sample was taken from the mango 
vegetation field since it is assumed to possess high soil 
organic carbon. The Anaimalai region in Pollachi from 
where the soil sample was collected is shown in Figure 
1.The geographical co-ordinates of this location is 10° 
35′ 0″ North and 76° 56′ 0″ East.

Figure 1: Anaimalai region in Pollachi from where soil sample was collected.
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The soil sample was taken at the four corners of the 
vegetation field at a depth of 0.3m. The dimensions of 
soil sampling were 20 cm × 20 cm. The soil collected 
at the four corners was thoroughly mixed and a total 
mass of 2 kg was taken. This natural soil was cleaned 
and dried. A portion of this natural soil was composted 
using various biodegradable materials. This soil 
was composted using organic matter (vegetable and 
fruits debris), tissue paper, paper ash, paper soaked 
in water, wooden powder and egg shells separately. 
Eleven different combinations of soil samples were 
prepared for testing, namely natural soil composted 
with organic matter, natural soil composted with tissue 
paper, combination of tissue paper composted soil and 
organic co-composted soil, natural soil composted with 
paper ash, combination of paper ash composted soil and 
organic co-composted soil, natural soil composted with 
paper soaked in water, combination of paper soaked 
in water composted soil and organic co-composted 
soil, natural soil composted with wooden powder, 
combination of wooden powder composted soil and 
organic co-composted soil, natural soil composted with 
egg shell, combination of egg shell composted soil and 
organic co-composted soil. The soil organic carbon 
content was estimated using the Walkley and Black 
(1934) method. The following reagents were used in 
this study:

	1.	 1 N potassium dichromate: 49.04 gm AR grade 
K2Cr2O7 (dry) was dissolved in distilled water to 
make a volume of one litre. 

	2.	 Concentrated sulphuric acid (Sp. Gravity 1.84, 
96%): If the soil contains chloride, 1.25% silver 
sulphate may be added in H2SO4. 

	3.	 Ortho phosphoric acid (Sp. Gravity 1.75, 85%) 
	4.	 Diphenyl amine indicator
	5.	 0.5 N Ferrous ammonium sulphate –196.0 g of AR 

grade ferrous ammonium sulphate was dissolved in 
distilled water, 20 ml of concentrated H2SO4 was 
added to make a volume to one litre. 

The percentage of soil organic carbon was calculated 
using the following expression:

		  % of organic carbon = Volume of 1N K2Cr2O7 
– [Volume of 1N K2Cr2O7*(Sulphate used 
for sample titration/Sulphate used for blank 
titration)]*0.003*200

In the above expression 0.003 is used to convert 1 
ml of 1N K2Cr2O7 into grams of carbon and 200 is used 
to convert the organic carbon content obtained for 0.5 
g to that of 100 g of soil. 

Results and Discussion

The working principle used in this method is that 
organic carbon is oxidized with potassium dichromate in 
the presence of concentrated sulphuric acid. Potassium 
dichromate produces nascent oxygen, which combines 
with the carbon of organic matter to produce CO2. 
The excess volume of K2Cr2O7 is titrated against the 
standard solution of ferrous ammonium sulphate in 
presence of H3PO4, using ferroin to detect the first 
appearance of unoxidised ferrous iron and thus volume 
of K2Cr2O7 can be found out which is actually required 
to oxidize organic carbon.

The soil organic carbon content was calculated based 
on the titration studies. The percentage of soil organic 
carbon obtained in 11 different soil samples is shown 
in Table 1.

Table 1: Percentage of carbon content in different soil 
samples 

Compost sample Carbon (%)
Soil before composting 0.736
Organic co-composted soil 1.415
Tissue paper 0.736
Tissue paper + Organic co-composted soil 1.302
Paper ash 0.792
Paper ash + Organic co-composted soil 1.132
Paper soaked in water 0.792
Paper soaked in water + Organic co-
composted soil

1.189

Wooden powder 1.525
Wooden powder + Organic co-composted soil 1.358
Egg shell 0.849
Egg shell + Organic co-composted soil 1.075

It is observed from Table 1 that the natural soil co-
composted with wooden powder showed the maximum 
soil organic carbon content of 1.525% followed by soil 
co-composted using organic matter with 1.415%. It is 
also interesting to note that only wooden powder co-
composted soil has resulted in such a high soil organic 
carbon percentage without the addition of organic 
co-composted soil. All other materials that were used 
for composting resulted in soil organic carbon content 
more than 1% only when organic co-composted soil 
was added to them. The carbon content calculated in 
terms of kg C/ha is shown in Figure 2.

It is observed from the figure that the soil organic 
carbon content of wooden powder co-composted soil 
is about 114,407 kg C/ha and the organic matter co-
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composted soil has resulted in 106,125 kg C/ha. Thus 
wooden powder has a good potential for improving the 
soil organic carbon content. This can be used along 
with organic matter in improving the carbon content 
of the soil. This will facilitate the growth of the plants 
tremendously and in turn play a role in reducing 
the carbon content in the atmosphere. Consequently, 
environmental pollution can be reduced to a large 
extent.

Since organic co-composted soil and wooden ash co-
composted soil has provided high soil organic carbon 
content, different combinations of these two soil types 
were considered for determining the soil organic carbon 
content. The ratio of combinations considered for this 
study has been provided in Table 2.

Soil organic carbon content was determined for the 
different combinations shown in Table 2 using Walkley 
and Black method. The result of the test performed is 
illustrated in Figure 3.

From Figure 3, it is observed that the soil organic 
carbon content reaches a maximum value of 125,847 kg 
C/ha for a combination of 40% organic co-composted 
soil and 60% wooden ash co-composted soil.Thus, it 
can be concluded that a 40% organic co-composted soil 
and 60% wooden ash co-composted soil is the optimum 
combination for obtaining high soil organic carbon 
content for red loamy soils used for the mango orchards.

Conclusion

The natural soil was co-composted using materials like 
egg shell, tissue paper, wooden powder, water soaked 

paper and paper ash. Soil samples were prepared using 
organic co-composted soil and soil co-composted 
using other natural materials. The soil organic carbon 
content was determined for the 11 soil samples. Wooden 
powder co-composted soil was found to have a very 
high organic carbon content followed by organic matter 

Table 2: Ratio of combination of organic co-composted 
soil and wooden ash co-composted soil

Sl. No. % of organic co-
composted soil (a)

% of wooden ash co-
composted soil (b)

1   5 95
2 10 90
3 15 85
4 20 80
5 25 75
6 30 70
7 35 65
8 40 60
9 45 55
10 50 50
11 55 45
12 60 40
13 65 35
14 70 30
15 75 25
16 80 20
17 85 15
18 90 10
19 95   5

Figure 2: Soil organic carbon content for different soil samples in terms of kg C/ha.
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co-composted soil. Wooden powder can be a potential 
material for increasing the carbon content of natural soil 
and thus enhance the production of crops. A maximum 
value of soil organic carbon content of 125,847 kg C/
ha was obtained for a combination of 40% organic co-
composted soil and 60% wooden ash co-composted soil.
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