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Report 

 

A two-day National seminar on “Achieving Carbon Neutrality and Enhancing Farm Livelihood 

Through Sustainable Agricultural Practices” was organized in a hybrid mode at the Department of 

Geography, Padma-Bhavana, Visva-Bharati. The Seminar was graced by distinguished scholars and 

students of Visva-Bharati and from institutes across the country. There was a Keynote Speech and 

six plenary lectures. Twenty-one abstracts were received, of which nineteen were presented at the 

Seminar in three Technical sessions – Technical Session I: Soil Carbon Dynamics and Storage, 

Technical Session II: Soil Health and Economies of Soil Carbon, and Technical Session III: Policy 

on Soil Carbon Sequestration and Agricultural Sustainability.  

 

Day 1 – 07.02.2025 

 

The Inaugural Session was held at the Seminar Hall, Department of Geography, Padma Bhavana – 

Annex Building, Visva-Bharati, Santiniketan. began with lighting the lamp and a welcome song and 

embracing the presence of distinguished scholars with the traditional laurel, sash, and sandalwood 

paste. The welcome address was delivered by Prof. Manjari Bhattacharji, Head of the Department of 

Geography, Visva-Bharati. The Convener-cum-Organizing Secretary, Dr. Poushali Roy, introduced 

the concept note of the Seminar to the respected participants. Prof. Sirajul Islam, Principal, Vidya-

Bhavana, Visva-Bharati, in his inaugural speech, elaborated on the significance of agriculture in 

mitigating climate change. This was followed by the release of the Book of Abstracts.  

 

The Keynote Address was delivered by Dr. Tapas Bhattacharyya, Vice-Chancellor (Formerly), Dr. 

Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Ratnagiri, Maharashtra. Dr. Bhattacharyya 

delivered his talk (online) on “Soil Carbon and Soil Health: Going Back to Basics of Tagore”. The 

session was chaired by Prof. (Retd.) Dikshit Sinha, Department of Social Work, Palli-Samghathana 

Vibhaga, Visva-Bharati, Santiniketan. Dr. Bhattacharyya mentioned that the total carbon footprint 

(CF) for Indian agriculture is measured as 1.72% of total CO2 (eq.) stored in the soil. He emphasized 

utilizing soil CFs to identify climate-smart soils (CSS) to save soils and to make other soils climate-

smart following the appropriate farm management practices. Identification and mapping of the CSS 

will also lead to carbon (C) trading to incentivize the C farmers. He also referred to Gurudev 

Rabindranath Tagore’s ecocritical perspective and the need for reverting to the traditional knowledge 

of soil/land for the sustenance of human life. The session ended with a vote of thanks by Dr. Sushil 

Kumar, one of the Co-Conveners of the Seminar. 

 

The Plenary Session I was chaired by Prof. S. Sreekesh, Professor, Centre for the Study of Regional 

Development, Jawaharlal Nehru University, New Delhi. The panelists of this session talked about the 

recent advances in SOC monitoring and the sustainable measures that can be adopted to enhance SOC 

and farm livelihood simultaneously. 

  

Dr. Suresh Kumar, Group Director, Agriculture, Forestry & Ecology Group, IIRS, ISRO, 

Dehradun, delivered the first plenary talk (online) titled “Satellite-based Remote Sensing 

Approach in Soil Carbon Stock Assessment and Monitoring”. Dr. Kumar highlighted the 

availability of various satellite remote sensing data, such as the Resourcesat series, Landsat 

series, Sentinel-2, and PlanetScope, to cater to the needs at various scales ranging from 

reconnaissance to large-scale (field level) studies. Recent advances in cloud computing 

infrastructure (e.g., Google Earth Engine) offer the opportunity to process voluminous remote 

sensing data sets over a long period for monitoring resources and modeling soil C stock.  

 

The next talk was delivered online by Dr. U. Surendran, Principal Scientist (Soil Science), 
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Centre for Water Resources Development and Management (CWRDM), Kerala, on 

“Achieving Carbon Neutrality in Agricultural Farms and Its Assessment Mechanisms”. He 

talked about the strategies to achieve C neutrality in Indian smallholding farms through the 

adoption of sustainable practices such as integrated nutrient management, agroforestry, 

conservation agriculture, and renewable energy solutions by proper accounting methods. 

Sharing the research experiences from his study along with his co-workers at CWRDM and 

ICAR, Dr. Surendran mentioned the importance of integrating traditional knowledge with 

modern technologies like GIS, machine learning, and blockchain for real-time monitoring and 

reporting of soil C.  

 

The last lecture of the session was delivered by Prof. Arun Jyoti Nath, Professor, Department 

of Ecology and Environmental Science, Assam University. The title of his talk was “The Race 

to Net Zero Emissions: Opportunities through Agroforestry Expansion and Management in 

India”. Prof. Nath stated that organic C stocks, across altitudes, were highest in the 

agroforestry systems in the humid climatic zones, of which agrosilvopastoral systems 

recorded the highest biomass C and SOC. He recommended that expanding the area under 

agroforestry by just 30% could offset emissions from India’s energy, agricultural, and 

industrial sectors by 2050. Agroforestry systems will also enhance the livelihood of the 

farmers. The session was highly interactive and was concluded by some observations and a 

vote of thanks by the Chairperson. 

 

The Technical Sessions I and II were held in the post-lunch period. The two sessions were conducted 

parallelly – Technical Session in the Seminar Hall and Technical Session II in the GIS Laboratory, 

Department of Geography, Padma Bhavana – Annex Building, Visva-Bharati, Santiniketan.  

 

The theme of Technical Session I was “Soil Carbon Dynamics and Storage”. The session was 

chaired by Prof. Pratap Kumar Padhy, Professor & Head, Department of Environmental Studies, 

Siksha-Bhavana, Visva-Bharati, Santiniketan, and co-chaired by Dr. Avijit Mistri, Assistant 

Professor, Department of Geography, Manipur University. The session in-charge was Dr. Sudipta 

Sarkar, Assistant Professor, Department of Geography, Visva-Bharati, Santiniketan. Six participants 

presented their papers (three in online mode and three offline) in this session, each presenter was 

given 20 minutes for presentation and interaction with the audience. Based on case studies in different 

parts of the country, the papers primarily talked about the SOC stock under different existing 

agricultural practices.  

 

Debdas Ray, in his presentation, stressed the need for a thorough understanding of soil 

geochemistry for achieving C neutrality. He suggested that the soils of Birbhum, underlain by 

the Rajmahal Basalt, are rich in iron-magnesium silicates and C, and the farmers are likely to 

benefit from such soils.  

 

Nabanita Saren and Abira Dutta Roy observed low C content (<0.5%) in the agricultural soils 

of Bankura, West Bengal. According to their study, soil texture is dominant in determining 

the SOC rather than farming practices. 

 

Powshi V. and S. Sreekesh concluded that in the Chulliyar-Ikshumathi sub-watershed of 

Bharathapuzha basin in the Palghat Gap region of Western Ghats, the less frequent tilled crops 

(LFTC) of the coconut-arecanut groves, homestead farms and mango plantations had a greater 

potential to sequester C than the more frequent tilled crops (MFTC) like paddy and vegetables. 

However, they did not observe significant difference between the C stock in the LFTCs and 

MFTCs.  
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Sandhya, in her paper, reported that the C sequestration potential of agricultural soils of the 

semi-arid regions was higher in the areas of double cropping with adequate irrigation facilities. 

She used Landsat 8 data and applied geospatial techniques like the Soil Adjusted Vegetation 

Index for identifying cropping systems and spatial interpolation for assessing the spatial and 

temporal variations in the C sequestration potential of soils.  

 

Piyush Maji and Biswaranjan Mistri assessed the role of organic matter on soil quality in the 

agricultural soils of Purba Bardhaman, West Bengal. They reported that the application of 

organic fertilizers, mainly cattle manure, leads to an increase in soil organic matter that, in 

turn, improves the soil quality.  

 

Manisha Rout and others analyzed the impact of land management techniques in sweet corn-

green gram systems in the Alfisols of Odisha. They concluded that closer spacing of crops led 

to an increase in SOC. Crop geometry and weed management are important but not significant 

parameters influencing SOC concentration. 

 

Papers presented in Technical Session II focused on the theme “Soil Health & Economies of Soil 

Carbon”. The session was chaired by Dr. Pabitra Kumar Biswas, Associate Professor, Department of 

Soil Science & Agricultural Chemistry, Palli-Siksha Bhavana, Visva-Bharati, Santiniketan, and co-

chaired by Dr. Wazir Alam, Assistant Professor, Department of Environmental Science, Manipur 

University. The session in-charge was Dr. Raghunath Pal, Assistant Professor, Department of 

Geography, Visva-Bharati, Santiniketan. Six participants presented their papers (four in online mode 

and two offline) in this session, each presenter was given 20 minutes for presentation and interaction 

with the audience. The papers analyzed the impact of chemical fertilizers and soil pollution on SOC 

concentration and overall soil quality. A couple of papers investigated the effect of livelihood 

diversification on C sequestration and the challenges of C farming. 

 

Soma Biswas and Biswaranjan Mistri, in their study in Birbhum, reported that farmers applied 

chemical fertilizers beyond recommended levels without soil testing, resulting in the 

deterioration of soil health, increased cultivation costs, and reduced production compared to 

integrated nutrient management. They applied the Cobb-Douglas Production Function model 

that indicated that the farmers lacked education and awareness towards sustainable agriculture 

and had exceeded optimal resource utilization limits. This calls for measures for enhancing 

farmer awareness and education on sustainable practices, training the youth in agriculture, and 

modernizing farming through scientific interventions to improve its economic viability.  

 

Rakhi Mandal and Biswaranjan Mistri assessed the impact of heavy metals on SOC in the coal 

mining region of Paschim Bardhaman, West Bengal. They reported that the heavy metals, viz. 

Fe, Zn, Mn, Cu, Pb, Ni, Hg, Cr, and Cd had both positive and negative relationships with 

SOC. They used ArcGIS software for mapping the spatial variations in the concentration of 

SOC and heavy metals. 

 

Anju Verma and Sudesh Yadav, on the other hand, reported high metal risk in the surface 

soils of the Bhiwadi Industrial Area of Rajasthan, and organic C restricted metal mobility by 

making complexes in the surface soils. 

 

Kanhaiya Lal and Padmini Pani recorded poor soil quality in the Jharia Coalfield due to faulty 

management practices. They calculated the Soil Degradation Index based on the soil 

parameters like relative particle size, soil reaction, Electrical Conductance (EC), Total 
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Dissolved Salts (TDS), presence of different heavy elements, Chemical Index of Alteration 

(CIA), etc. 

 

Tahamina Khatun and Sanat Kumar Guchhait concluded that “stupendous growth of 

economism” has resulted in the rapid transformation of paddy fields into commercial 

aquaculture, which might have increased the farmers’ income but interestingly reduced the C 

sequestration potential of the soils. 

 

Ravi Kumar reviewed that sustainable agricultural practices help farmers reduce their 

chemical fertilizer needs and C footprint and help them earn C credits and participate in the C 

market. He further underlined the major challenges in C farming as defining the baseline, 

which minimally takes 5 years of accurate SOC measurement, regular monitoring, and 

reporting of SOC, certification of sequestered soil C, and issuance of earned carbon C. 

 

Certificates of participation and presentation were distributed at the end of each Technical Session. 

Certificates to the online presenters were sent via post a later date. 

 

Day 2 – 08.02.2025 

 

The second day of the Seminar began with Plenary Session II, where the panelists discussed topics 

that covered all the three broad objectives of the Seminar – SOC distribution, soil health, and 

economies and policies of C sequestration. The session was chaired by Prof. Goutam Kumar Ghosh, 

Professor & Head, Department of Soil Science & Agricultural Chemistry, Palli-Siksha Bhavana, 

Visva-Bharati, Santiniketan.  

 

Dr. Anil Kumar, Principal Scientist (Retd.), ICAR-NBSS&LUP, Bangalore, gave an overview 

of “Soil Organic Carbon Stocks and Sequestration Potential of Major Soils of India”. Dr. 

Kumar and his team measured the SOC stock of the Kari, Kayal and Kole ecosystems of 

Kerala. They reported high C sequestration potential in the Kari lands. They further concluded 

that the cumulative C sequestration potential of top 100 cm soils is high in agricultural lands.  

 

Prof. Sudesh Yadav, Professor, School of Environmental Sciences, Jawaharlal Nehru 

University, New Delhi, delivered a talk on “Metal and Soil Health in the Realm of Industrial 

Development and Urbanisation”. He mentioned that organic C is an extremely reactive 

component of soil that significantly influences the solubility, mobility, and bioavailability of 

metals. It favors retention, lower mobility, and bioavailability of metals in soil systems.  

 

Prof. Amitava Rakshit, Professor, Department of Soil Science & Agricultural Chemistry, 

Institute of Agricultural Sciences, Banaras Hindu University gave an overview of 

“Sustainable Agricultural Management through Carbon Neutrality: Small Holder’s 

Experience”. He emphasized the urgent need to initiate action to change the agricultural 

systems of India into climate-resilient systems. This can be achieved by applying C smart 

technologies and effective implementation of C farming through a comprehensive policy 

approach. According to Prof. Rakshit, the Indian Carbon Market offers a promising 

framework for small and marginal farmers.  

 

Following the last talk of the Plenary Session, paper presentations of Technical Session III focused 

on “Policy on Soil Carbon Sequestration & Agricultural Sustainability”. The session was chaired by 

Prof. Sanat Kumar Guchhait, Professor, Department of Geography, The University of Burdwan, West 

Bengal, and co-chaired by Dr. Sushil Kumar, Assistant Professor, Department of Environmental 
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Studies, Siksha-Bhavana, Visva-Bharati, Santiniketan. The session in-charge was Dr. Sumit Kumar, 

Assistant Professor, Department of Geography, Visva-Bharati, Santiniketan. Seven participants 

presented their papers (six in online mode and one offline) in this session, each presenter was given 

20 minutes for presentation and interaction with the audience. 

 

Debasish Sarkar emphasized the importance of accurate estimation of SOC for enhancing 

agricultural income and carbon trade.  

 

Babita Kumari talked about the challenges faced in enhancing farm livelihoods in the Santhal 

Pargana division in Jharkhand. She mentioned that by integrating traditional knowledge with 

modern scientific techniques and ensuring active community participation, farm livelihood 

can be improved, and food security ensured in the region. 

 

Jay Prakash Rajak, in his study on the Santals of Odisha, underscored that though agricultural 

modernization has enhanced the livelihood of the Santals, it has adversely affected the Santal 

people’s village occupational structure, family, marriage, Kinship, indigenous knowledge, 

and land distribution pattern.  

 

Shyamal Majee and Santosh Kumar Singh underscored the importance of soil C as a 

cornerstone for sustainable agricultural practices and rural development in resource-

constrained regions like Purulia. They highlighted that strategic soil C management can 

transform the marginal lands of Purulia into more productive systems, addressing food 

security and improving the livelihoods of local farming communities. 

 

Based on their two years of research, Manisha Rout and her team recommended that live 

mulch with cowpea up to 1st plucking in sweet corn for quality harvest while enabling 

implementations of ecological weed management practices for agricultural sustainability in 

the Alfisols of Odisha. 

 

Anamika Pandey and Debnath Palit suggested that tree species Ficusbenghalensis L. and 

Shorearobusta Gaertn. should be used for afforestation projects, especially in the urban areas, 

not only to reduce air pollution levels but also as they have the highest capacity for 

sequestering C.  

 

Riha Kumari, Shubham Abhishek, and Bhanu Pandey calculated the C sequestration potential 

of 75 tree species, of which Eucalyptus tereticornis resulted in a total carbon stock of 2011.42 

t.  

 

Certificates of participation and presentation were distributed at the end of each Technical Session. 

Certificates to the online presenters were sent via post a later date. 

 

The Valedictory Session was chaired by Prof. Sanat Kumar Guchhait, Professor, Department of 

Geography, The University of Burdwan, West Bengal. The panelists of this session were Prof. 

Goutam Kumar Ghosh, Professor & Head, Department of Soil Science & Agricultural Chemistry, 

Palli-Siksha Bhavana, Visva-Bharati, Santiniketan, and Prof. S. Sreekesh, Professor, Centre for the 

Study of Regional Development, Jawaharlal Nehru University, New Delhi. Prof. Ghosh lucidly 

summarized the proceedings of the two-day Seminar. Prof. Sreekesh briefly shared a word of concern 

that needs to be addressed while adopting policies on agricultural sustainability, i.e. to ensure food 

security to an ever-growing population.  
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The Seminar ended with a vote of thanks delivered by the Convener-cum-Organizing Secretary.  

 

 

Plate 1: Glimpses of Inaugural Session 
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Plate 2: Glimpses of Plenary Sessions 
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Plate 3: Glimpses of Technical Sessions 
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Plate 4: Glimpses of Valedictory Session 
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Plate 5: Miscellaneous 

 

 

 

 

 

 

 

 

 

 


