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Soil Carbon 
Carbon plays a crucial part in perfecting soil 
physical particles, adding CEC and water- 
holding capacity, and perfecting soil structure. 
Soil carbon is therefore considered important in 

assessing soil quality (Andrews et al., 2004). 
Likewise, the capability of soils to sequester 
carbon is of adding interest as a implicit way to 
alleviate hothouse feasts in the atmosphere.   

Carbon Cycle 
A mindfulness of the soil carbon cycle’s factors 
is needed for both climate change mitigation 
and enabling sustainable husbandry. This cycle 
involves a series of natural processes that work 

in harmony to absorb, convert, and store carbon 
in the soil.  By probing into each of its crucial 
factors, we can gain an understanding of its 
mechanisms.( Fig. 01).

 

Fig.01: Soil Carbon Cycle 

1. Brijesh Kumar 
Department of Soil Science &amp; Agril. Chemistry, Acharya Narendra Deva 
University of Agriculture and Technology, Kumarganj, Ayodhya, U.P., India 224229 

2. Robin Kumar 
Department of Soil Science &amp; Agril. Chemistry, Acharya Narendra Deva 
University of Agriculture and Technology, Kumarganj, Ayodhya, U.P., India 224229 

3. Ram Das Yadav 
Department of Soil Science &amp; Agril. Chemistry, Acharya Narendra Deva 
University of Agriculture and Technology, Kumarganj, Ayodhya, U.P., India 224229 

 

Received: August, 2024; Accepted: September, 2024; Published: October, 2024 

Ec
of
ar
m
in
g 

e-
M

ag
az

in
e 

fo
r A

gr
ic

ul
tu

re
 a

nd
 A

lli
ed

 S
ci

en
ce

s 
ht

tp
://

w
w

w
.e

co
fa

rm
in

g.
rd

ag
ric

ul
tu

re
.in

 
e-

IS
SN

: 2
58

3-
07

91
 



                   Ecofarming (e-Magazine)                                  

 

  
[Ecofarming, Vol. 04(04): 51-54, 2024] 52 

 

Factors of the Soil Carbon Cycle
Photosynthesis: Plants are the primary agents 
that absorb atmospheric CO ₂ and convert it into 
organic composites. This process is not just 
limited to the above- ground parts of plants but 
also has a significant impact on soil carbon 
situations.   
Root Exudation: Plants transfer carbon to the 
soil by releasing a variety of organic 
composites from their roots. This process is part 
of a larger system known as the Soil Food Web. 
Root exudation is pivotal for soil health as it 
provides essential nutrients and helps in carbon 
insulation.   
Decomposition: It also, the Soil Food Web 
plays a vital part in breaking down organic 
matter. Microorganisms and other soil 
organisms putrefy organic matter into simpler 
composites, perfecting the soil with carbon in 
the process.   

Soil Food Web: The Soil Food Web is a 
complex network of organisms that contribute 
to the corruption process. These organisms 
release vital nutrients and carbon into the soil, 
enhancing soil health and fertility. 
Understanding the significance of the Soil Food 
Web is essential for effective soil carbon 
operation.   
Soil Respiration: This process releases CO ₂ 
from the soil primarily through microbial 
exertion and root respiration. Still, a conscious 
balance between carbon input and affair ensures 
that the soil acts as a net carbon Gomorrah.   
Stabilization of Soil Carbon: The final step in 
the soil carbon cycle involves 
transubstantiating carbon composites into 
stable forms that repel corruption. This enables 
long- term carbon storehouse in the soil, a 
critical aspect of mollifying climate change.  

What's Carbon Sequestration? 
Carbon is set up in all living organisms and is 
the major structure block for life on Earth. 
Carbon exists in numerous forms, 
predominately as factory biomass, soil organic 
matter, and as the gas carbon dioxide (CO2) in 
the atmosphere and dissolved in seawater. 
Carbon insulation is the long- term storehouse 
of carbon in abysses, soils, foliage (especially 

timbers), and geologic conformations. 
Although abysses store utmost of the Earth’s 
carbon, soils contain roughly 75 of the carbon 
pool on land — three times further than the 
quantum stored in living plants and creatures. 
Thus, soils play a major part in maintaining a 
balanced global carbon cycle.  

How is Carbon Sequestered in Soils? 
Through the process of photosynthesis, plants 
assimilate carbon and return some of it to the 
atmosphere through respiration. The carbon 
that remains as factory towel is also consumed 
by creatures or added to the soil as waste when 
plants die and putrefy. The primary way that 
carbon is stored in the soil is as soil organic 
matter (SOM). SOM is a complex admixture of 
carbon composites, conforming of putrefying 

factory and beast towel, microbes (protozoa, 
nematodes, fungi, and bacteria), and carbon 
associated with soil minerals. Carbon can 
remain stored in soils for glories, or be snappily 
released back into the atmosphere. Climatic 
conditions, natural foliage, soil texture, and 
drainage all affect the quantum and length of 
time carbon is stored.  

Relation of Organic farming in Carbon sequestration
The topmost terrestrial carbon resource is 
represented by soil organic carbon (SOC) 
reserves; albeit these stocks typically drop 
formerly natural regions are converted for 
agrarian use. As agrarian soils make up a large 
quantum of the earth's land area, reestablishing 
SOC insulation in these systems is pivotal for 

reducing climate change. Also, enhancing the 
quick cycling of particulate organic matter, a 
source of nutrients for crop affair, may be 
fulfilled by speeding up the insulation of SOC. 
The ecological intensification of agrarian 
systems makes the assertion that maintaining 
food product while boosting SOC insulation 
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may be achieved by optimizing vital ecosystem 
processes like soil C cycling. In fact, compared 
to conventional husbandry (CF), organic 
husbandry (OF), one of the major ecological 
intensification styles now in use 
encyclopedically in terms of face area, boosts 
top SOC stocks by 3.50 Mg C ha on a 
worldwide normal. The causes of this rise are 
unclear, but it’s easily told by the large rates of 
external C inputs (similar as ordure) that are 
generally used in OF. Still when differing 
conventional and organic granges with low 
ordure operation rates (LMR; European beast 
units per hectare 1, Gattinger et al.,), increases 
in SOC stocks are also set up. Also, because 
crop affair is on average 20 to 25 lower in OF, 
C inputs to the soil via primary crop leavings 

are reduced. Hence, the advanced SOC stocks 
observed under organic operation of agrarian 
areas cannot be entirely explained by changes 
in tilling systems in the volume of C inputs 
entering the soil (ordure and crop affair). The 
overall impact of long- term changes in soil 
carbon inputs and labors is represented by soil 
organic carbon stocks. As a result, variations in 
SOC losses from organic matter corruption in 
tilling systems may be changing SOC insulation 
by adding the SOC stores set up under OF. 
According to Garca - Palacios et al. and Parton 
et al., the morphological and chemical quality 
of factory remainders, soil decomposers, and 
point climate all play major places in the 
breakdown of soil organic. 

Some practices that can enhance Soil Carbon sequestration 
SCS include beast grazing operation, Cover 
crops, Organic and synthetic inputs, and Tillage 
practices. Operation ways, which are successful 
in furnishing a net carbon Gomorrah in soils, 
include the following:   
Conservation tillage: It minimizes or 
eliminates manipulation of the soil for crop 
product. It includes the practice of mulch 
tillage, which leaves crop remainders on the soil 
face. These procedures generally reduce soil 
corrosion, ameliorate water use effectiveness, 
and increase carbon attention in the cold. 
Conservation tillage can also reduce the 
quantum of reactionary energy consumed by 
ranch operations. It has been estimated to have 
the eventuality to sequester a significant 
quantum of CO2.   

Cover cropping: It is the use of crops similar as 
clover and small grains for protection and soil 
enhancement between ages of regular crop 
product. Cover crops ameliorate carbon 
insulation by enhancing soil structure, and 
adding organic matter to the soil.   
Crop rotation: is a sequence of crops grown in 
regularly recreating race on the same area of 
land. It mimics the diversity of natural 
ecosystems more  nearly than  ferocious mono- 
cropping practices. Varying the type of crops 
grown can increase the position of soil organic 
matter. Still, effectiveness of crop rotating 
depends on the type of crops and crop gyration 
times.  

Soil carbon sequestration (SCS) can have numerous benefits, including
Climate change mitigation: SCS can capture 
and store atmospheric carbon dioxide (CO2), 
which can help reduce hothouse gas attention 
and alleviate climate change.   
Bettered soil health: SCS can ameliorate soil 
structure, humidity retention, and nutrient 
cycling, which can help restore degraded soils 
and increase agrarian productivity.   

Increased climate adaptability: Healthier soils 
can help granges come more flexible to famines 
and heavy downfall.   
Reduced fertilizer use: Healthier soils bear 
lower toxin, which can save growers plutocrat 
and reduce environmental impacts.   
Profitable impulses: Businesses and 
associations involved in SCS enterprise can  
vend carbon credits to  induce income 
aqueducts and cover  original investments.  
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SCS also has some implicit costs and pitfalls, including 
§ Achromatism Soils can only hold a finite 

quantum of carbon, so formerly they’re 
impregnated, societies will no longer be 
suitable to capture further carbon using 
SCS.  

§ Evanescence SCS is not endless.   
§ Long- term commitment SCS practices 

may bear a long- term commitment.   
§ Dropped crop yield less ferocious tillage 

styles may drop crop yield. 
Strategies to reduce carbon dioxide (CO2) emigrations 
Reduce waste: Reducing waste can help you 
save plutocrat, conserve natural coffers, and 
reduce your carbon footmark. You can also 
induce income by collecting accoutrements.   
Energy effectiveness: Adding energy 
effectiveness can help you reduce energy 
consumption and costs, which in turn reduces 
CO2 emigrations.   
Sustainable suppliers: Choosing sustainable 
suppliers and products can help reduce 
emigrations throughout the force chain. This 
includes using recycled accoutrements, 
reducing packaging, and opting products with 
low- carbon vestiges.   
Invest in carbon negativing: Carbon 
negativing can help individualities and 

businesses reduce their net carbon emigrations 
and come carbon neutral. Still, it should not be 
used rather of a carbon reduction program.   
Renewable energy: Renewable energy 
technology can help reduce the quantum of 
CO2 released into the atmosphere and 
contribute to a reduction of the hothouse effect.   
Carbon impartiality: Carbon impartiality is an 
effective system for reducing CO2 emigrations.   
Measure carbon intensity: Carbon intensity 
measures CO2 emigrations per unit of the Gross 
Domestic Product (GDP). Reducing carbon 
intensity means emitting lower carbon for 
profitable growth and conforming cleaner 
technologies. 

What are scientists doing to understand soil carbon sequestration? 
There's still important to learn about carbon 
sequestration. Current exploration is addressing 
issues that include the following:  
§ Impacts of land use and land operation on 

soil carbon sequestration and ways to 
increase the storehouse time of carbon in 
the soil.   

§ The underpinning mechanisms controlling 
soil structure and the storehouse of carbon. 
These include colorful chemical, physical, 
natural, mineralogical, and ecological 
processes.   

§ The connections between biodiversity, 
atmospheric CO2 situations, and increased 
nitrogen deposit in carbon storehouse. 
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