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ABSTRACT 

Management of Teak and Bamboo plantation can give to global sustainability in nature. The main objectives of this 

research paper to assess the overall carbon storage and carbon sequestration through Teak plantation and Bamboo 

plantation. Studies suggested that Bamboo is abundant in India to have more than 13.96 million hectare under 

Bamboo cultivation. Bamboo covers nearly 13% of India forest area making it is world second largest Bamboo 

growing country. Bamboo is come under C3 plant, having natural photosynthesis capabilities this is one of major 

advantage to mitigating climatic changes having property in rapid biomass production and renewability. Today 

Bamboo has gained attention for absorbing substantial amount of carbon dioxide from atmosphere. Bamboo can be 

utilized for various forests based climatic change activities including afforestation, reforestation, forest management 

and avoided deforestation. The objective of this paper was to evaluate and assess the overall studied carbon 

sequestration of CO2 through forest management by Teak (Tectona grandis L.) and Bamboo plantation in environment. 

Keywords: Climatic changes, Biomass, Forest management, Cultivation, Photosynthesis etc. 

INTRODUCTION 

Climatic change and green Economy press release 

report (2011) [22]. Today climatic change has been 

one of major global concerns since 1980 because it is 

related to long term increase is earth’s average 

temperature and weather pattern, mainly due to 

human activities deforestation especially burning of 

fossil fuel (gas, oil, coal) main causes of global 

warming in Nature. India has committed to decrease 

generally expected or predicted carbon emission by 1 

billion tones by 2030. As according to report 

published that forest degradation in tropics released 

about 2.1 billion tons of carbon dioxide annually or 

about 25% of total carbon emission from tropical 

deforestation between 2005 and 2010. Recent Indian 

government efforts climatic changes emphasis and 

focus on clean energy and renewable energy resource 

initiatives like Solar alliance and FAME scheme for 

electric vehicles. Recent report published that goal of 

140 crore tree by March 2025. By this method country 

is also working to reduce air pollution. Ministry of 

Environment and Forest Climatic Changes Report [23] 

concluded “Ek Peed Maa Ke Naam” campaign was 

launched by Indian Prime Minister Narendra Modi on 

5th of June 2024 World Environment Day. In M.P. 

two programme “Ek Peed Maa Ke Naam” campaign 

by State Govt. of tree plantation has been started from 

6 July 2024 by Chief Minister of M.P. according to 

this program. In Madhya Pradesh there is 5.5 crore 

plantation goal was decided upto Mid July 2024. 

India represents the global bamboo world growing 

landscape with 136 species, 23 Genera spreading over 

13.96 million. Which makes second largest bamboo 

growing country in the world (Forest survey of India 

2021)[9] 

Bhopal, the capital of Madhya Pradesh, faces 

increasing climate challenges including rising 

temperatures, unpredictable rainfall, and urban 

pollution. Bamboo, a fast-growing perennial grass, 

has emerged as a sustainable solution due to its rapid 

growth, high biomass yield, and carbon absorption 

capacity. Chunu et al.,[4] according to Madhya 

Pradesh State Bamboo Mission has emphasized 

bamboo’s role in ecological restoration and livelihood 

development Climate change has emerged as one of 
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the most facing challenges for urban centers like 

Bhopal, where rising temperatures, drastic rainfall, 

and air pollution, ecological balance and human well-

being(1). In this context, bamboo cultivation offers a 

sustainable and locally adaptable solution. Known as 

“green gold,” bamboo is a fast-growing perennial 

grass with exceptional ecological and economic 

potential. Its rapid growth rate, high biomass yield, 

and ability to absorb carbon dioxide make it a 

naturally in combating global warming. 

The Madhya Pradesh State Bamboo Mission [2] 

headquartered in Bhopal, has been actively promoting 

bamboo cultivation and industries across the state. 

The mission emphasizes bamboo’s role in ecological 

restoration, livelihood generation, and climate 

resilience. Experts have suggested that bamboo can 

even serve as an alternative to coal in thermal power 

plants, reducing the massive carbon emissions from 

conventional energy sources. This position of bamboo 

not only as a tool for environmental conservation but 

also as a renewable energy resource. 

Ground report farmers prevent soil erosion 

through bamboo plantation [8] At the grassroots level, 

farmers in Sehore district near Bhopal have 

successfully used bamboo plantations to prevent soil 

erosion along riverbanks. The Sewan River, which 

often causes severe erosion during monsoon season, 

has been stabilized through bamboo planting, 

demonstrating bamboo’s effectiveness in protecting 

agricultural land and enhancing climate resilience. 

Such local initiatives highlight bamboo’s dual role in 

ecological protection and socioeconomic development. 

According to Shinde et al. (2023) [17] concluded that 

bamboo with vigorous growth and its ability to thrive 

in varied climatic conditions. Probably it can replace 

wood in sequestrating carbon. Various bamboo 

species shows the efficiency of bamboo species was 

initiated in a zonal agriculture research station 

Kolhapur zone Maharashtra during 2022-23. 

Dwivedi et al., [6] Thus, bamboo in Bhopal 

represents a multifaceted climate solution—absorbing 

carbon, conserving soil and water, improving air 

quality, and supporting sustainable livelihoods. Its 

integration into urban planning and rural development 

strategies could significantly strengthen the city’s 

response to climate change. 

In climatic Journal report published by Bose, H. et 

al.,[21] grow bamboo capture carbon. India needs to 

promote growing bamboo as it takes to increase forest 

cover to capture increasing amount of carbon dioxide. 

Report published in Soil Science International 

Conference 2025. According to Peruman et al. the 

potential of bamboo to facilitate soil carbon storage 

and ecosystem restoration. As bamboo plantation have 

also been recognized for their ability to restore 

degraded level. 

Ecological Contributions of Bamboo [7] 

• Carbon sequestration: Bamboo absorbs large 

amounts of carbon dioxide, making it a natural 

carbon sink. 

• Soil stabilization: Farmers in Sehore district near 

Bhopal have successfully used bamboo plantations 

to prevent soil erosion along riverbanks. 

• Water conservation: Bamboo roots enhance 

groundwater recharge and reduce runoff, critical 

for Bhopal’s water-stressed ecosystems. 

• Air quality improvement: Bamboo plantations 

act as green buffers, reducing dust and 

particulate matter in urban areas. 

Bamboo in Bhopal: Local and State Initiatives 

given by Madhya Pradesh state bamboo mission 

concluded. [1] 

Madhya Pradesh State Bamboo Mission: 

Established to promote bamboo cultivation, crafts, 

and industries, with headquarters in Bhopal. 

Renewable energy potential: Experts suggest 

bamboo can serve as an alternative to coal in power 

generation, reducing emissions from thermal plants. 

Community projects: Bamboo-based housing 

and handicrafts provide eco-friendly alternatives to 

conventional materials, reducing carbon footprints. 

Ecological Contribution of Teak (Tecton 

grandis) known locally in India as Sagwan 

Teak (Tectona grandis) provides major ecological 

contribution to Native related highest rate of Carbon 

sequensation and providing assistance for maintaining 

Ecosystem balance. Teak broad canopy like leaves to 

cutoff heavy rain and decreasing effect on ground 

layer of forest research concluded that Teak tree 

absorbs roughly 10 Kg to 25 Kg of CO2 per year. It 

produces 0.6gm to 

1.2 kg O2 daily, yielding 220 Kg to 490 Kg of 

oxygen annually. 
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Report published by Catch Foundation (2025) [27] 

“The best Native trees for Rapid Carbon 

sequenstration in India. 

India is country with diverse Ecosystem is found 

urgent and to combat climatic change. Studies 

indicate that forest globally absorb 2.6 billion tons of 

CO2 annually (Nasa each observatory) 

The UN climatic change confrence held in 

Glasgow (cop-26) 31 Oct to 12 Nov.2021 brought 

together 120 world leaders 200 Nations adopting 

Glasgo climate meeting facts keep Global warming 

limit within 1.5 oC published in Drshti IAS daily New 

editorials (30). 

In relation to climatic changes other targets 

decided upon at the recent Cop26 meeting in Glasgow. 

Forest Ecosystem play major contribution in carbon 

sequensation by absorbing carbon dioxide and other 

harmful gases from Atmosphere and to reduce 

pollution which storing it is biomass & soil. Teak is 

native to tropical forest teak wood is famous durable 

most species for commercial forestry. Teak plantation 

is not mainly giving timber productions but also 

maintain ecosystem stability, increasing biodiversity 

and help in carbon sequestration process and reducing 

soil erosion. 

The India state forest report 2021 [10] shows that 

there is national increase in tree cover and forest by 

1540 sq.km over last two years reaching total 713789 

sq.km 21.71% of country area. 

Main highlights due to increase in mangrove cover 

increase Bamboo forest and increase teak cultivation 

in wasteland area. 

MATERIAL AND METHODS 

Systematic review was conducted on the basis on 

the study of various research papers, report, Articles, 

magazines and comprehensive explanations of 

findings from various government research project – 

help to understand importance of Teak and Bamboo 

plantation and their major contributions to Carbon 

sequensation process and mitigating climatic changes 

in environment. 

Tectona grandis (Teak) 

Kingdom : Plantae  

Phylum  : Magnoliophyta 

Class  : Mangnoliopsida 

Order  : Lamiates  

Family  : Laminaceae  

Species  : Tectona grandis 

A large deciduous tropical hardwood tree with small 

flowers and large rough, hairy leaves. 

Habitat:- Plant grows warm and moist climate and a 

distinct dry season prefer well drained sandly loam 

soil. 

Temperature:- Moist warm tropical climate 13-44 

 C 

Distribution:- Native to South Asia particularly India, 

Mayanmar, Thailand. 

Light:- Highlight intensity of Teak development. 

pH:- for growth of teak pH between 6 and 7. 

Hardwood:- 

 

 

 

Fig. 1: Flowers of Tectona grandis (Teak) 

Agronomical features:- 

Sagwan (teak) is tropical hardwood tree species 

under family of Laminaceae. This is most important 

durable timber crop of India. 

Uses of Teak plant species:- 

Teak is famous for hardwood and wood is used for 

furniture making, boat decks, for indoor flooring. It is 

mostly used in making windows and door. It wood 

contains special scented oil which is repellant to 

insects and resists termites according to Pichehode et 

al. 

Mohinish et al., [3] concluded. Teak is highest 

capacity for carbon sequensation among tree in India 

carbon sequesation is process by which carbon 
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dioxide is captured from atmosphere by tree for long 

term storage in its life time. A teak tree absorb 3.70 

lakh tons of carbon dioxide from the atmosphere. 

Reddy M. and Priya, R.[16] concluded that 

Carbon sequestration potential of Teak plantation in 

different Agro climatic zone of Southern India, 

Northern dry zone, Northern Transition zone and 

Hilly zone were studied. Teak plantation belonging to 

three age gradation 10, 15, 20 years were considered 

consequently, total above ground Carbon 

sequestration was significantly higher than in 20 years 

plantation their in 15 years and 10 year plantation. It 

is clear that poor rainfall in Northern dry zone, poor 

soil conditions in Hilly zone must have contributed to 

the poor growth. Singh, A and Sahu, S. (2019) [22]. 

Studied to estimate total carbon sequestration 

potential of a 20 years old teak (Tectona grandis) over 

area of 23 ha. (in Odisha and Eastern Ghat) through 

analysis of above ground and below ground biomass 

carbon of tree. 

 The sampling method was carried out during May 

to July (2017). Random nondestructive quadrate 

method was used for vegetational analysis. Based on 

girth height basal area of tree above ground carbon, 

below ground carbon, bulk density was calculated. 

The present work shows that Teak plant species 

have a good carbon sequestration potential through it 

above and below ground biomass it also support to 

soil to absorb carbon from atmosphere. It was found 

that around 181 ton carbon per hactare is stored by a 

teak plantation in Kerala during its life time of 50 

years by yielding biomass at different stage of 

thinning operation and its final felting stage. 

Carbon sequestration of Teak (Tectona grandis) 

plantation in Kerala, Thomas, S. and Thomas, T. 

(2013) [28] 

Uses:- Bamboo are adoptable through they are 

affected to cold and frost damage, with species differ 

in their altitude and temperature tolerance. Bamboo 

grows sandy rich alluvial, loamy soil type. 

Importance of Teak & Bamboo plantation in 

carbon sequensation 

Research study concluded that forest act as best 

carbon sink absorb nearly 30% of world carbon 

emission. Forest stored carbon mainly four major 

component of ecosystem. (i) Living biomass & soil, 

fallen branches and dead tree act as temporary carbon 

repositories. 

Bamboo represents a climatic smart resource 

offering ecological restoration, renewable energy and 

sustainable livelihoods. By scaling up bamboo 

initiatives integrating them into urban planning and 

strengthening policy frame work to bamboo’s full 

potential to combat climatic change. 

Ahmad et al., (2021) [2] concluded Bamboo is the 

multifunctional fastest growing plant on earth. 

Bamboo play important role in daily life of millions 

of people. Tropical countries where it provide 

economic, social, environmental benefits. 

Dwedi et al., (2019) [6], According to Dwivedi 

concluded Bamboo is one of fastest growing tree on 

earth. Mature early as compared to other trees and it 

help in climatic change mitigation and can generate 

carbon credits. Carbon credit can become the sources 

of additional income to farmers. 

Zhoo, et al., (2022) [5]. Bamboo are valuable 

resources that can be used as nature based solutions to 

several pressing global challenge F to focus and 

adaptation and mitigation of climatic challenges and 

preservation of the environment. 

 The natural distribution of Bamboo plants have 

been identified across the world – depends on the type 

of soil, rainfall, temperature, altitude. The occurrence 

of Bamboo therefore associated with temperate & 

tropical regions. 

On the basis of research study report suggested 

Bamboo play important role in carbon sequensation 

due to its rapid growth and high biomass. The plant 

absorb large amount of CO2 quickly act as carbon 

sink and storing carbon in leaves, stem & roots and 

also carbon sequesentation in soil and to improve soil 

health. 

International Bamboo and Rattan Organization 

(INBAR) (2009) [25] highlight Bamboo support 

environmental substainity and Sequestening Carbon 

replacing the fossil fuel released a report – 

International Bamboo and Rattan Organization 

demonstrate five key ways Bamboo help countries 

mitigate adopt climatic change. 1. Sequenstering 

carbon 2. Replacing fossil fuel and reducing 

deforestation. 3. Adoptation 4. Restoration 5. 

Livelihood. Bamboo lends itself to an estimated 

10,000 document uses – everything from furniture and 

paper to fabrics, processed flooring and climate smart 

housing and to restore our natural resources bases that 

is basic foundation economic substainabilities. 
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Upadhyay et al., (2024) [15] Bamboo plant 

absorbs carbon dioxide from atmosphere as it grows 

rapidly and having ability to store carbon both above 

and below ground level which shows this one of 

major carbon sink absorber from environment. 

Uses of Bamboo is durable construction materials 

it capacity to restore degraded ecosystem which 

making important implements for climate change 

mitigation environment. According to Bhargava 

concluded Bamboo categorized under C3 plants 

having normal photosynthetic capacities. Importance 

of Bamboo in mitigating climatic changes develop 

their rapid biomass generation & renewability. 

CONCLUSION 

India is being tropics and rich in biodivesity is in 

the mega diverse nation of the world. 

The global concern of this decade rapidly 

increasing level of CO2 which are related to United 

Nations frame work on climatic change (UNFCC). 

United Nation climatic change conference 

(UFCCC) report (2013) [23] made seven decisions in 

2013 conformed that important role played by tree in 

reducing industrial emission of greenhouse gases. 

Forest ecosystem plays important role in the climatic 

change control. Tree stored more carbon through life 

long period and release by the decomposition process. 

 Several major International Conference have been 

organized in world Global policies are formed on 

reducing carbon emissions in environment. 

Gobal Krishnan, R. et al., [10] concluded that In 

this study we model the long term effect of climatic 

change on communically importance (Tectona grandis) 

and its productivity in India. The vegetation of 

particularly location is strongly dependent on the local 

climate it follows if the climate of a particular 

location changes significantly; the regional vegetation 

may be significantly changed. 

According to Sinha et al., (2019) [11]. 

Conservation and improved management and 

restoration of forest and other ecosystem offer large 

share of economic mitigation potential related to fight 

climatic changes. 

According to Singh et al., (2020) [19]. Tropical 

forest constitutes more than 50% of total forest cover 

and plays major role in mitigating carbon dioxide 

from atmosphere. 

By using waste land for plantation Agroforestry 

forest best way to reduce harmful effect of carbon 

dioxide emission and give proper support act on rapid 

emission reduction near future. 

Patel et al., (2024) concluded carbon sequestation 

three tree plantation has significant role in mitigate 

the increasing level of CO2 plantation in Chattisgarh 

serve important role in Carbon sequestation which 

contribute climatic change mitigation. 

Teak (Tectona grandis L.) has highest capability 

for carbon sequensation among tree in India. Teak 

plantation are considered very good due to carbon 

sequensation capacity which depend upon species, 

plantation technique, agronomical practices for 

cultivation. As well Teak plants help in climatic 

changes mitigation estimate through absorbing many 

greenhouse gaseous converting them and fixing in the 

form of Biomass and giving back pure oxygen to 

atmosphere. Algmerew et al., (2022) [24]. Bamboo is 

known as “Poor man’s timber” and generating income 

from Bamboo products. Bamboo has gained much 

importance for removing maximum amount of carbon 

dioxide from An atmosphere which help to reduces 

global warming 15  C. Bamboo can be utilized for 

various forest based climate change activities 

including reforestation, deforestation. Bamboo is 

nature based solution because it help to decrease 

climatic change effect, maintain balance ecosystem 

and to support maintenance of life. It grows rapidly 

easily absorb large amount of carbon dioxide while it 

uses other substable manner like plastic, and steel and 

to decrease carbon footprints and help meet climatic 

action goals. On the basis of research study concluded 

that one hectare of Bamboo plantation its products 

absorb about 306 tons of carbon over 60 years as we 

can compare 178 tons by Chinese trees. 
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