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ABSTRACT 
Climate change is wreaking havoc on weather patterns and crop yields. A swift response is 
needed to lower the rising carbon content in the environment to maintain environmental 
balance. The foundation for terrestrial carbon (C) sequestration is provided by land plants' 
photosynthetic uptake of atmospheric carbon dioxide. A portion of the carbon (C) stored in 
plant biomass is sequestered in the soil by the plants' vast root systems.C4 plants are another 
key breeding strategy for carbon sequestration in hot and dry conditions. Because PEP 
carboxylase in C4 plants has a stronger affinity for carbon dioxide than Rubisco does compare 
to C3 plants, which is relevant in changing hot and dry climates. 

 

 

INTRODUCTION 
 

ong-term changes in temperature and 

weather patterns are referred to as 

climate change. These changes could be 

caused by natural processes, such as 

oscillations in the solar cycle. But since the 

1800s, human activities—primarily the 

combustion of fossil fuels like coal, oil, and 

gas—have been the primary cause of climate 

change. Fossil fuel combustion produces 

greenhouse gas emissions that serve as a 

blanket around the planet, trapping heat from 

the sun and increasing temperatures. 

Greenhouse gases on Earth trap heat in the 

 
 

atmosphere, warming the whole globe. The 

primary gases that cause the greenhouse effect 

are fluorinated gases as well as naturally 

occurring gases such as carbon dioxide, 

methane, nitrous oxide, and water vapour 

(which are synthetic). Greenhouse gases have 

different chemical properties and are removed 

from the atmosphere through various processes 

over time. Carbon dioxide, for example, is 

absorbed by carbon sinks such as plants, soil, 

and the ocean through carbon sequestration. 

Only sunlight in the far upper atmosphere can 

deplete fluorinated gases. Since the beginning 
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of the Industrial Revolution and the 

introduction of coal-powered steam engines, 

Carbon dioxide concentrations in the 

atmosphere increased by 40% between 1750 

and 2011, methane concentrations increased by 

150%, and nitrous oxide concentrations 

increased by 20%. 

What is Carbon Sequestration? 

The process of capturing and storing 

atmospheric carbon dioxide. It is one way to 

lessen atmospheric carbon dioxide to slow 

down the rate of climate change. Carbon 

dioxide (CO2) is a long-lasting gas that makes 

up around 76 percent of all emissions that are 

created by humans. After being released into 

the atmosphere, 40% of it is still present after 

100 years, 20% after 1,000 years, and 10% even 

after 10,000 years. Therefore, carbon 

sequestration is now required to stop climate 

change. 
 

 

Fig 1. Greenhouse gases measurement and 

their contribution to the greenhouse effect 
 

Fig 2. Carbon sequestrations by different 

agencies 
 

Fig 3. Proportion of total carbon 

sequestrations by different agencies 

Breeding Strategy for Carbon Sequestration 

Researchers working on the Harnessing Plants 

Initiative (HPI) at the Salk Institute for 

Biological Studies in La Jolla, California, are 

examining how the genetic architecture of 

plants affects particular features like deeper 

roots. To produce plants with these features that 

allow them to store more carbon and adapt to 

climate change, breeding is "genome- 

informed." Salk Ideal Plants are being 

developed with help from Todd Michael, a 

research professor at La Jolla, California, who 

supports genome sequencing to store more 

atmospheric carbon below. Increasing plant 

suberin production is an important aspect of 

Michael's research. Suberin dubbed the "bio 

polyester of the plant frontier," is one of the 

soil's longest-living molecules. Suberin forms 

gas and watertight barriers in plants, preventing 

water and cellular products from leaching into 

the soil. Improved plants would produce more 

suberin and store more CO2 by growing larger 

root systems. There is less oxygen in the soil as 

the roots grow deeper. This means that there is 

less decomposition, resulting in longer CO2 

storage. Plants could move more carbon into the 

soil and keep it there for longer by growing a 

larger root system with more suberin and 

burying a larger fraction of the root system 

deeper underground. 
 

Fig 4. difference between normal plant and 

Salk ideal plant 

"The idea is that if we can get plants to pull CO2 

out of the atmosphere and deposit it in their 

roots, they will, in essence, be pumping CO2 

into the soil where it can be stored," Law says. 

Some knowledge exists about suberin pathways 

and their role in C4 photosynthesis, but 

understanding how to manipulate them and 
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facilitate more suberin production is the focus 

of ongoing research. within a layer of cells. The 

C4 pathway serves as a mechanism for 

increasing carbon dioxide concentrations in the 

chloroplasts of bundle sheath cells. The 

increased level of internal carbon dioxide in 

these chloroplasts serves to increase the 

carboxylation-to-oxygenation ratio, reducing 

photorespiration. Although the plant must 

expend additional energy to drive this 

mechanism, the energy loss is more than offset 

by the near elimination of photorespiration 

under normal conditions. Sugarcane and other 

plants that use this pathway have the highest 

annual biomass yields of any species. C4 plants 

are uncommon in cool climates where 

photorespiration is minimal. In the bundle 

sheath, carbon dioxide is also efficiently used in 

carbohydrate synthesis. 

CONCLUSION 
 

Nature-based carbon removal, such as forest 

planting and replanting, can capture 

atmospheric carbon but can also interfere with 

food production and other policy objectives. 

According to the National Academy of 

Sciences, carbon storage in soil could offset up 

to 10% of annual US net emissions, or 632 

million tonnes, at a low cost. Other researchers 

estimate that sequestering just over 800 pounds 

of CO2 on half of California's rangeland area 

would offset 42 million metric tonnes of CO2, 

which is equivalent to the state's annual 

greenhouse gas emissions from all commercial 

and residential sectors combined. 
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