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Abstract :The unprecedented increase in greenhouse gas 

emission in the atmosphere results into increase in 

atmospheric temperature and results into global warming, 

sea level rise and ocean acidification which is considered as 

one of the major problems that world community is facing 

today. Due to the increasing effects of global warming in 

several locations of the world, difficulties are faced to reduce 

the net emission of greenhouse gases. It is necessary to take 

actions to reduce greenhouse gas emissions by new 

strategies and appropriate laws. One of the ways to reduce 

atmospheric concentrations of greenhouse gases is carbon 

sequestration on agricultural lands. Carbon sequestration is 

an option for reducing carbon emissions in the form of 

carbon dioxide and methane from the atmosphere.By storing 

carbon as soil organic carbon, Carbon dioxide emission can 

be reduced by increasing storage of carbon dioxide in 

Agriculture area. Agricultural activities have profound 

short- and long-term influence on soil organic carbon 

(SOC).   

Keywords- C storage, C accumulation and sequestration 

rates, Greenhouse gases, Soil carbon, Soil enzymes. 

Introduction 

Carbon can be sequestrated in oceans, soils, forests, geologic 

formation for a long time period. From all of them oceans 

store the highest amount of carbon followed by soil and then 

plants and animals. Soil performs a significant role in 

maintaining a balanced global carbon cycle. Soil is one of the 

vital sources and sinks for GHGs that reason a worldwide 

temperature alteration and environmental change (Janseens et 

al., 2003). Soil contributes about 20% to the all-out emanation 

of CO2 through soil and root breath, 12% of CH4 and 60% of 

anthropogenic N2O discharges (IPCC, 2007). There are 

several effects of global warming like damaging the structure 

and functions of ecosystem. Concentration of organic matter 

in tropical soil is very low which could still decrease due to 

climate change. Soil science and microbial populaces are 

relied upon to change with changes in climatic conditions 

(Dough puncher, 2004). The best option to reduce global 

warming by decreasing the carbon emission is carbon 

sequestration. If the quality of substrate and microbial 

communities changes it may increase the decomposition of 

organic matter which can ultimately increase the carbon 

dioxide emission. Climate change is linked with C cycling and 

C mineralization of ecosystems. 

To improve soil quality and food production needs Soil 

carbon (C) sequestration is the best way. The governing factor 

for carbon sequestration is the soil structure formation. The 

core of soil structure is soil aggregates which can decide 

carbon stabilization or loss. Carbon Sequestration depends on 

the root nodules of the plant. Soil carbon dioxide flux is used 

to measure the atmospheric carbon. By capturing carbon from 

thermal power stations or other industries, carbon dioxide can 

be stored for a long time in the form of biomass by using 

plants.  

Soil carbon is available in two structures: inorganic and 

natural. Soil inorganic carbon comprises of mineral types of 

C, either from enduring of parent material, or from response 

of soil minerals with barometrical CO2. Soil natural carbon is 

available as soil natural issue. It incorporates moderately 

accessible C as crisp plant remains and generally idle C in 

materials got from plant remains. In the event that more 

carbon is put away in the dirt as natural carbon, it will lessen 

the sum present in the climate, and help decrease an unnatural 

weather change. The way toward putting away carbon in soil 

is called 'soil carbon sequestration'. The basic way to store 

carbon in soil system is as soil organic matter. Photosynthesis 

can fix Carbon dioxide present in atmosphere into plant. Soil 

organic carbon can be determined by plant roots. In rural 

frameworks, the sum and time allotment carbon is put away is 

resolved predominately by how the dirt asset is overseen. 

SOC levels result from the communications of a few 

biological system forms, of which photosynthesis, breath, and 

disintegration are vital. Soil carbon is found directly and 

indirectly, soil carbon is directly found from plant roots by the 

growth and death and indirectly it is found by transfer of 

carbon containing compounds from roots to soil microbes.  

The measure of C in soil speaks to a considerable bit of the 

carbon found in earthbound biological systems of the planet. 

All out C in earthly environments is roughly 3170 gigatons 

(GT; 1 GT = 1 petagram = 1 billion metric tons). Of this sum, 

almost 80% (2500 GT) is found in soil (Lal 2008). Soil carbon 

can be either natural (1550 GT) or inorganic carbon (950 GT). 

The dirt carbon pool is around 3.1 occasions bigger than the 

climatic pool of 800 GT (Oelkers& Cole 2008). Just the sea 
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has a bigger carbon pool, at around 38,400 GT of C, generally 

in inorganic structures. 

I. Materials And Methods 

1.1 Soil Sampling  

Soil samples were collected from different natural ecosystems 

which were cotton, groundnut, onion,grassland, river, and 

horticulture from depth of 0-15cm. 

 

1.2 Analysis of soil 

Labile and recalcitrant C pools within bulk soils (in the 0-

15cm soil layers) and the soil aggregates (in the 0-15cm soil 

layers) were estimated using modified Walkley and Black 

method following Chan et al. (2001). Permanganate 

oxidizable carbon (KMnO4-C) was determined by following 

the method described by Blair et al. (1995) 

 

1.3 Soil Carbon Fraction Analysis 

Readily mineralizable carbon (RMC) content of the soil 

samples was by taking soil samples of 20g + 80ml of 0.5M 

K2SO4 solution and shaken on an orbital shaker for 30 

minutes. The contents were filtered.10ml portion of the filtrate 

was digested with 2ml of 0.4N K2Cr2O7 and 10ml of 

concentrated H2SO4. The content was diluted with 25ml of 

distilled water and titrated against anhydrous 0.04N ferrous 

ammonium sulfate using 3 to 4 drops of diphenylamine 

indicator. 

Oxidizable organic carbon was estimated by dichromate 

digestion of the soil (Walkley and Black, 1934). Soil 3 g was 

weighed into 50 ml centrifuge tubes.30 ml of 20 mM KMnO4 

was added. Centrifuge tubes were shaken for 15 min and 

centrifuged for 5 min at 2000 rpm. Absorbance of the 

supernatant was taken at 565 nm by spectrophotometer. 

 

1.4 Enzyme Measurement 

Dehydrogenase activity was determined by the reduction of 

2,3,5-triphenyltetrazolium chloride (TTC) (Casida et al., 

1964). Fluorescein diacetate (FDA) hydrolysis activity 

measurements were made by following the method of Adam 

and Duncan (2001). Two gm of moist soil, 15ml of 60 mM 

Potassium Phosphate buffer (pH 7.6), FDA (0.2ml of 1000μg 

FDA ml
-1

) was incubated in an incubator at 30°C for 20 

minutes. After 20 minutes 15ml of chloroform/methanol (2:1 

v/v) was added. The content was centrifuged at 2000 rpm for 

3 minutes. The supernatant was then filtered and Intensity of 

yellow-green colour of the filtrates were measured at 490 nm 

in a spectrophotometer 

 

II. RESULTS 

2.1 Soil carbon fractions 

The cotton cultivation ecosystem showed 3% higher labile 

carbon pools as compared to that of grassland ecosystem 

(Table 1; Figure 1). 

Table 1: Different types of soil carbon pools under cotton and 

grass cultivation system 

 

 

Figure 1: Potassium permanganate oxidizable carbon under 

grassland and cotton soil  

2.2 Soil organic carbon 

Horticulture ecosystem showed significantly highest rate 

26.625 Mg carbon ha
-1

 of carbon sequestration as compared to 

grassland, river and cotton cultivation ecosystem. The cotton 

cultivation ecosystem showed higher rate of carbon 

sequestration (20.448 Mg carbon ha
-1

) as compared to that of 

grassland soil (8.73 Mg carbon ha
-1

) (Figure 2). 

2.3 Soil enzyme activities and microbial populations 

Cotton cultivation ecosystem showed 21% higher FDA 

hydrolytic activity as compared to that of grassland ecosystem 

(Figure 3). 

 

Figure 2: Carbon sequestration status under different natural 

ecosystems 

 

Type of soil sample RMC (mg kg-1) TC (g kg-1) FDA (µg Fluorescein g-1 

soil h-1) 

KMnO4-C (mg kg-1) 

Cotton 120 19.608 1.804 333 

Grassland 85 12.098 1.489 324 
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Figure 3: FDA hydrolytic activity in grassland and cotton soil  

IV Discussion 

C stockpiling can be influenced by expanding the contribution 

of carbon in soil by providing supplements through natural 

items. The utilization of natural revisions can influence 

mineralization rates of soil natural issue and add to increments 

in soil natural issue content by expanding buildup contribution 

with expanded harvest generation. The solvent carbon 

division is an imperative pool as for soil natural issue turnover 

in horticultural soils, as it goes about as a promptly 

decomposable substrate for soil microorganisms and as a 

momentary supply of plant supplements. Utilization of 

inorganic manure in a solitary portion or in mix may 

contribute progressively labile carbon that can go about as a 

wellspring of vitality and supplements. Whitbread et al. 

(1998) recommended that the dirt carbon the executives file 

(CMI) be utilized to depict soil ripeness as it is an increasingly 

touchy pointer of the rate of progress in SOC in light of soil 

the board changes, then single estimates, for example, the 

absolute SOC. This was most likely because of the expansion 

in yearly carbon input and the varieties in natural issue 

quality, along these lines changing the risk of carbon to 

KMnO4 oxidation. The exercises of measured catalysts were 

commonly very much connected with the natural carbon 

content since every one of these parameters were expanded 

generously by expanding returns of natural buildups. In 

reality, all in all, there is a noteworthy relationship between 

the movement of soil chemicals and natural carbon content 

(Graham et al., 2005). In this examination additionally, there 

were certain connections between natural carbon content in 

soil. All out microbial action, as far as fluorescein diacetate 

hydrolysis, has been utilized to decide measures of dynamic 

microflora creating extracellular compounds (Adam and 

Duncan, 2001). These catalysts can persevere in soil as parts 

of inorganic buildings or in relationship with natural colloids. 

V. CONCLUSIONS 

 

The horticulture soil resulted in soil carbon build up. 

However, carbon storage and carbon sequestration capacity 

were influenced by both the recalcitrant and labile nature of 

the inputs.  Thus, the horticulture resulted in a good amount of 

soil carbon, and lower greenhouse gas emission and could be 

a viable option to mitigate global warming and maintain soil 

health. Cotton soil even showed a good capacity for carbon 

sequestration. 
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