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Abstract 

Regenerative Agriculture (RA) represents a significant approach toward sustainable and eco-friendly practices, provides 

environmental, economic, and social benefits. The objective of the review is to evaluate research trends and gaps, conduct a 

SWOT analysis, and explore the potential of regenerative agriculture in areas like energy conservation, food security, ecosystem 

services, soil health, circular agriculture, and climate-smart, resilient farming practices. This review emphasizes the holistic 

approach of Regenerative Agriculture, SWOT analysis reveals that RA offers significant benefits of environmental sustainability 

and several opportunities like carbon market and food security. Despite multiple benefits, bibliometric analysis showed that 

research on RA is limited, with a notable increase in publications only emerging in recent years. RA contributes to better 

sustainable practices compared to other agricultural systems. RA efforts to mitigate climate change by reducing the carbon 

footprint, enhancing climate adaptability, improving soil health, and providing ecosystem services. It also addresses challenges 

such as biodiversity loss, food waste, and food security. Furthermore, integrating RA presents economic and ecological 

opportunities, such as carbon credits and a circular economy. This approach increases resource efficiency, minimizes agricultural 

waste, and promotes nature-based solutions with potential for energy conservation and healthier ecosystems. Based on our 

findings, we recommend that research should focus on developing carbon credit schemes from RA, enhancing farmer’s 

awareness of RA's economic and environmental benefits, and modifying RA to improve on circular economy principles for 

sustainability. 
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1. Introduction 

Climate change and population growth are two major 

problems of particular interest for all countries [1]. Due to the 

severe impacts of climate change, and agriculture being one of 

the most vulnerable sectors, there are risks to agriculture from 

loss of biodiversity, which in turn affects ecosystems and 

productivity in agriculture. Agriculture, in compliance with 

ever-increasing population and climate constraints, exerts 

enhanced pressure on biodiversity and ecosystems, thereby 

making the degradation of ecosystems profound [2]. As the 

global human population expands, agriculture is vital for food 
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security worldwide. However, conventional agricultural 

techniques have already harmed soils and nutrients due to 

their use in farming, leading to increased susceptibility to 

diseases, droughts, and climate change [3]. In response, in-

dustrial agriculture has improved overall productivity; how-

ever, it carries a significant burden, such as high energy 

consumption, bulk resource depletion, and continentwide soil 

quality deterioration [4]. 

On the other hand, farmers widely use synthetic fertilizers 

and pesticides to enhance crop yields without considering 

environmental consequences [5]. This unsustainable approach 

has underlined the need for more sustainable agricultural 

practices promoting biodiversity, which will be critical for 

food production and quality in the future, especially in the 

climate change context [5, 6]. As one of the more promising 

farming models, the RA model practice has been introduced 

alongside other sustainable initiatives [7]. 

Conventional farming practices generate several resource 

and environmental problems, which have recently been ad-

dressed by regenerative farming. Regenerative farming works 

towards improving the native ecosystem and environment 

better so that the necessary inputs can be secured for crop 

production. In this way, more crops can be produced using 

less energy input [8]. Recycling agricultural processes such as 

composting, green manuring, Cover crops  and mulching are 

used to restore degraded soils. It enhances ecosystem services 

such as water quality, vegetation, and land productivity 

through elevated biological processes [7-9]. Recently, the 

focus has been on RA being an appropriate response to cli-

mate change. It is an environmentally friendly agricultural 

practice that aims to improve soils, sequester carbon in soil, 

and enhance the soil carbon stock while reducing greenhouse 

gases emitted from agricultural soils [10, 11]. The principles 

governing pool RA fit well into the organic farming concept, 

which endeavors to sustain and enhance soil organic matter. 

More critically, RA does not have synthetic inputs, particu-

larly pesticides, herbicides, and fertilizers, which are detri-

mental to the soil ecosystems [12]. Regenerative agriculture is 

very important for food production and managing ecosystem 

services and the environment more broadly [13, 14]. In addi-

tion, it helps raise the earnings of the people residing in rural 

areas and increases the productivity of pastures through con-

trolled grazing [15]. Agricultural productivity, ecosystem 

services enhancement, and environmental benefits are among 

the numerous advantages of RA [13, 14]. Although it aims to 

reduce dependence on purchased inputs, rehabilitate natural 

resources, and enhance resilience in the farming systems, it 

also resonates with the United Nations Sustainable Devel-

opment Goal 2, which aims to end hunger, achieve food se-

curity and improved nutrition, and promote sustainable agri-

culture. This target seeks to enable all individuals, especially 

the most disadvantaged, to have enough healthy food by 2030 

[16]. 

However, RA is diverse in its definitions and needs more 

attention to practical management approaches to progress 

toward the Sustainable Development Goals [17]. There are 

considerable benefits of RA, but farmers face challenges in its 

application. It is essential to provide a better context and 

framework for the benefits associated with RA [19]. They are 

embracing contextual relations such as more than human 

ethically oriented care (MTH EoC), which can be the new and 

productive approach to engaging with RA [20]. In addition, 

[21, 22] suggests that innovative governance, landscape ap-

proaches, and new technologies are adequate in sustainably 

increasing agricultural production, carbon sequestration, and 

environmental preservation, therefore causing no further harm. 

For example, the need for an exhaustive scoping review be-

comes apparent when looking into RA, its long-term viable 

energy-saving mechanisms, and the various possibilities that 

can be harnessed for sustainable, climate-friendly agriculture 

systems. 

This review also aims to evaluate the exploration prospects 

of the current research patterns, including their relevance for 

greenhouse gas mitigation and the impact of energy utilization 

and conservation on soils and food security. It will also assess 

the ability of RA to provide ecosystem restoration and low-

ered energy requirements while seeking potential integrations 

with circular economy (CE) areas. Furthermore, the assess-

ment will establish differences between the regenerative ap-

proaches and the current methods of agriculture, by indicating 

existing knowledge gaps, and recommending future research 

avenues. Ultimately, however, the goal is to contribute to the 

global movement of enhancing sustainable farming practices 

in line with climate concerns. 

2. Materials and Methods 

2.1. Data Acquisition 

Data was downloaded from the Scopus database, which 

was accessed on September 5, 2024; Scopus is one of the most 

reliable online databases, contains over 2.4 billion documents 

from more than 7,000 international publishers that are 

SCI-indexed and 99% of the journals listed on the Web of 

Science also being indexed in Scopus [23]. To filter the 

documents, a keyword search was conducted using the 

Boolean logic ―A‖ using the word―regenerative AND agri-

culture.‖ 929 documents were found in the first search, which 

looked for these strings in any part of peer-reviewed literature 

(titles, abstracts, keywords). The search results, which in-

cluded abstracts, keywords, bibliographic information, cita-

tion details, and other pertinent data, were obtained as a CSV 

file. The Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) method was then employed to 

assess these publications [24]. Based on the following criteria, 

we eliminated a total of 339 papers consisting of duplicate 

files (08), unreverent data in abstracts, titles, and keywords 

that did not contain information about regenerative agriculture 

(331), and documents that were not in English (28). As a 

result, 590 papers, in all, were eventually obtained for further 
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examination. 

2.2. Data Analysis 

A macro research and development review of regenerative 

agriculture was conducted in this study, following the work of 

[25]. We utilized a bibliometric tool developed in R pro-

gramming to analyze relevant affiliations and publication 

trends. The study examined countries and authors’ keywords 

using VoS Viewer, a program that creates knowledge maps 

from network data and visualizes bibliometric networks. This 

tool helps to construct networks of authors, institutions, 

countries, and keywords and facilitates the analysis of 

co-authorship and co-occurrence [26]. 

3. Results and Discussion 

3.1. Bibliometric Analysis of Regenerative 

Agriculture 

The first recorded publication on RA was in 1986, with 

only a few publications noted until 2015. However, there has 

been a significant increase in publications since 2016, with a 

maximum publication of 139 in 2024. This trend highlights 

the growing interest in the field of regenerative agriculture 

(Figure 1). A total of 85 countries have contributed to RA 

research, with the United States leading with 175 publications, 

followed by the United Kingdom (69), Australia (61), India 

(45), Brazil (29), Netherlands (29), Spain (27), Canada (26), 

Germany (26), and China (20) and other represented in net-

work visualization (Figure 2). Maximum studies were affili-

ated with Wageningen University and Research, which had 30 

documents. This was followed by the University of California 

with 25 documents, the University of Oxford with 21, Colo-

rado State University with 17, and the University of Sheffield 

with 16. Other notable affiliations included Nanjing Agri-

cultural University and the University of Campinas, each with 

15 documents; the Institute of Applied Ecology and the Uni-

versity of Chinese Academy of Sciences, both with 14; and 

Iowa State University with 13 documents (Figure 3). The 

analysis of the author’s keywords are presented in an overlay 

visualization (Figure 4), which includes a total of 1,824 

keywords. The size of the words in the author keyword 

co-occurrence network indicates their frequency of appear-

ance; more prominent words are more commonly used and 

more accessible to identify. The most frequently used key-

words are ―regenerative agriculture‖ (196 occurrences), fol-

lowed by ―sustainability‖ (44), ―climate change‖ (41), 

―agroecology‖ (34), ―biodiversity‖ (34), ―soil health‖ (33), 

―agriculture‖ (32), ―sustainable agriculture‖ (32), ―ecosystem 

services‖ (21), and ―carbon sequestration‖ (20). The findings 

indicate that earlier regenerative agriculture studies primarily 

focused on land use, biochar, sustainable agriculture, per-

maculture, agroecology, land degradation, holistic manage-

ment, carbon farming, food security, and agroforestry. Over 

time, research has shifted toward more specific areas, in-

cluding soil microbes, soil carbon sequestration, climate 

change, machine learning, conservation agriculture, resilience, 

precision agriculture, sustainable farming, bioeconomy, cir-

cular economy, and nature-based solutions. 

 
Figure 1. Publication trends on regenerative agriculture. 
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Figure 2. Countries based on the number of publications on regenerative agriculture. 

 
Figure 3. Top 10 Affiliations based on documents on regenerative agriculture. 
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Figure 4. Overlay visualization of author’s keywords of regenerative agriculture. 

3.2. SWOT Analysis of Regenerative 

Agriculture 

The SWOT analysis (Figure 5) points out and evaluates 

many essential features of RA; among its strengths, RA 

promises to allow Long-term sustainability, improve soil 

health and fertility, cut down on energy and chemical inputs, 

sequester carbon and other greenhouse pollutants, food secu-

rity, promoting restoration of biodiversity, enhancing eco-

system services, and improving climate resilience of the ag-

ricultural systems. On the other hand, RA provides substantial 

opportunities, primarily through the carbon markets, where 

carbon credits may be earned for farmers when sequestering 

atmospheric carbon. This should create business opportunities 

and go hand in hand with the global initiative to fight against 

climate change. Farmers include renewable agriculture to 

respond to the rising demand of consumers for agricultural 

products that support sustainability. This trend creates new 

market opportunities for RA practitioners and advances in 

technology innovation, global interest, research, and collab-

oration. Regardless of the possible benefits, RA confronts 

various threats such as competition in international markets, 

legislative obstructions, resistance from traditional agribusi-

ness, and land and resource constraints. 

On the other hand, it has some weaknesses in that benefits 

take a long time to be put into effect, and there is a knowledge 

deficit in farming practices, there are difficulties in vertical 

integration for large-scale farmers, there is a limited market 

for regenerative products, as well as calls for farmer education 

and training. Although regenerative agriculture presents a 

viable and climate-friendly alternative to ordinary agriculture, 

its successful implementation requires addressing financial 

and educational constraints and overcoming threat factors 

such as climate change and the global market. Government 

approaches, wider opportunities to access carbon markets, and 

further development of RA practices must be increased to 

achieve the maximum gains from RA. 
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Figure 5. SWOT of regenerative agriculture. 

3.3. Energy Conservation and Climate 

Mitigation 

Climate change remains one of the most crucial issues 

among modern farmers, and the contemporary farming prac-

tice of RA is becoming increasingly popular. An essential 

feature of RA is its capacity to sequester soil organic carbon 

(SOC), which mitigates greenhouse gas (GHG) emissions and 

increases soil carbon content. It is a step towards more ener-

gy-efficient and climate-resilient agricultural systems. Sus-

tainable and organic forms of agriculture, including conser-

vation agriculture, are also of particular importance, as di-

rectly noted by [27], who also provide more advantages of RA 

over these agricultural practices. Global climate change 

makes it increasingly necessary to increase soil microbial 

diversity, and in this respect, RA helps to enhance soil health 

and improve carbon sequestration and control GHG emissions. 

With more focus and development, regenerative agriculture 

has gained new importance and proven helpful in carbon 

farming farms. 

Regenerative agriculture, or RA, emphasizes using prac-

tices like manure application, biochar use, and organic inputs, 

which significantly lower GHG emissions compared to in-

dustrialized farming practices, which cause more carbon loss 

and energy usage [11]. This is known, although, in the short 

run, the emission of GHGs is higher with the use of fertilizers 

or manure. According to [28], emissions slowly stabilize in 

long-term regenerative practices, confirming their usefulness 

for long-term de-carbonization. Some techniques include 

cover cropping, no-till practice, and crop-animal integration, 

which aid the soil and even help reduce the use of synthetic 

fertilizers and pesticides that are costly and have a high energy 

requirement. There is a reduction in GHG emissions and 

enhanced carbon sequestration [29]. 

Moreover, when practiced with agroforestry and other 

forms of low-input farming, they also strengthen ecosystem 

functioning and sustainability. 

Integrating this dual benefit of reducing energy use and 

improving carbon sequestration puts regenerative agriculture 

in harmony with broader climate change strategies. There is 

much promise of regenerative agriculture in developing car-

bon markets whereby farmers can assist in lessening the 

global carbon footprint. Farmers can integrate carbon farming 

techniques into their agricultural practices and earn carbon 

credits by capturing atmospheric carbon. This makes agri-

culture an essential industry in climate change strategies [30]. 

This, in turn, emphasizes the resilience of regenerative agri-

culture with social challenges to strengthen rural economies 

and foster sustainable development. China and regions of 

Southeast Asia have conducted research and documented 

evidence on how regenerative agriculture can be practiced 

anywhere in the world without a negative impact on carbon 

emissions [31]. The emerging interest in regenerative strate-

gies in these parts of the world is seen as a strategy that would 

stimulate the growth of carbon markets, thus augmenting 

RA’s role in combating climate change [32]. This worldwide 

trend affirms RA’s ability to change the agricultural paradigm 

and create more climate-friendly sustainable agriculture sys-

tems. RA is a holistic approach critical in addressing climate 
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change because of its capacity to reduce greenhouse gas 

emissions and sequester carbon. Its adoption as an interna-

tional agricultural practice, especially related to carbon 

farming and carbon markets, opens a way towards a cli-

mate-resilient sustainable future. 

3.4. Soil Sustainability 

RA integrates approaches that help address the critical 

challenges of soil, such as soil degradation, soil fertility, and 

soil productivity. According to [33], RA undertakes man-

agement practices to sustain soil quality and improve the 

entire ecosystem’s health. Improving soil organic carbon 

(SOC) is used in RA and promotes carbon capture, improves 

soil tilth, expands soil fertility, increases water capacity, and 

decreases the drought and flood risk [34, 35]. RA integrates 

principles of conservation tillage, crop rotation, and other 

organic farming practices to promote vital soil ecosystems 

[36]. Permaculture, as described by [37], assists in enhancing 

soil health through organic inclusions, increased microbial 

growth, and nutrient cycling. Increased microbial biomass and 

diverse fungal communities expand the potential of the soil to 

sequester carbon in the long term, thus further promoting 

sustainable farming practices. Such activities are critical in 

restoring already damaged soils and maintaining the produc-

tivity and resilience of agriculture in the future. The principles 

of RA focus on reducing the disturbances of the soil and in-

creasing the diversity of species [38]. All these approaches 

can improve soil health and decrease dependence on chemical 

inputs such as fertilizers and herbicides, which align with 

sustainable and organic farming objectives. As reported by 

[39], besides producing the topsoil, RA also increases the 

water-holding capacity and the diversity of microbes and their 

nutrients necessary for a robust and high-yielding agricultural 

system. Apart from enhancing the health of the soil, RA also 

has dormant and significant prospects in carbon sequestration, 

especially in soils with high carbon sequestration potential 

that are intensively managed [40]. RA, through stable carbon 

retention, can address climatic challenges by incorporating 

the focus on long-term carbon storage in soils. Also, using 

insect frass-based fertilizers, biochar, or phosphorus bioferti-

lizers within the systems of RA is said to reduce conventional 

mineral fertilizers, increase soil microorganisms, and sus-

tainably promote land productivity [41, 42]. Regenerative 

farming benefits from organic matter such as worm compost 

and other biofertilizers, contributing to soil microbial diver-

sity and improving overall farming system by promoting 

carbon and nitrogen balance [43, 44]. 

Additionally, even though using biochar does not neces-

sarily help raise plants directly, it has the potential to se-

quester carbon in agricultural soils, a measure that, in turn, 

contributes to lower emissions [41]. Their study [45] further 

illustrated that regenerative practices enhance the soil’s water 

storage and infiltration ability, reducing flooding hazards and 

improving climate adaptive capacity. RA is one of the most 

essential strategies employed to enhance soil health and ac-

celerate carbon sequestration, all in a bid to increase agricul-

ture’s sustainability. 

3.5. Food Security 

In the agri-food sector, there is an estimated loss of food, 

amounting to thirty percent to eighty percent of the total yield, 

signifying poor performance in the industry. The losses high-

light the accountability the agro-food sector has to shoulder in 

tackling such losses while also striving to complement the 

FAO sustainable development goals. The sector, likewise, has 

to conform to international efforts to address the mounting 

effects of climate change due to global ecological changes 

that are on the rise [46]. One of the critical answers to these 

challenges is regenerative agriculture, which has promising 

prospects in the changing paradigms of food production and 

processing systems. Overall, RA practices provide food se-

curity and improved health and security through sustainable 

practices [47]. There is worldwide acknowledgment of RA in 

the context of sustainable food transition systems [48]. The 

growing popularity of RA can be attributed to its ability to 

satisfy the rising food demands across the globe while mini-

mizing the adverse effects associated with conventional ag-

ricultural practices. Unlike traditional practices where the 

environment is usually left worse off, RA aims to rehabilitate 

ecosystem functions. It encourages soil regeneration, which 

facilitates carbon capture and storage, as well as biodiversity, 

contributing to resilience building in farming systems [49]. 

This resilience is essential for mitigating climate change and 

other anthropogenic pressures to support agriculture in the 

long run [50]. Besides, RA has been demonstrated to have 

excellent prospects for improving food security, especially 

when integrated with other sustainable practices. Crop diver-

sification, organic input use, and enhanced land stewardship 

are examples of such practices. They improve food security at 

the household level and more robust agricultural systems [51]. 

In addition, RA enhances nutritional security by integrating 

more organic and natural inputs to increase crops’ nutritional 

content [52]. 

Applying the RA technique in agri-food systems offers a 

holistic approach to several problems, such as food wastage. 

RA can resolve food supply issues in the world by providing 

sustainable, resilient, and innovative ways of enhancing food 

production without compromising people’s ecosystem and 

social well-being. 

3.6. Restoration of the Ecosystem 

Biodiversity is the diversity of the life forms that have in-

habited the earth and, has vanished in recent decades as indus-

trial agriculture has become one of the industries through which 

mankind harnesses the environment. The excessive resource 

extraction from the land and the associated practices of con-

ventional agriculture cause land and water resources to become 
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degraded, biodiversity to dwindle, and resilience to natural 

disasters and climate change to deteriorate [53]. RA offers a 

new hope for the loss of biodiversity. It increases and develops 

natural habitats as it encourages eco-friendly farming practices. 

The large-scale implementation of RA in agricultural croplands 

has shown it to enhance the welfare of the ecosystem and, 

therefore, provide beneficial outputs to agriculture [54, 55]. 

This inverse correlation between agriculture and the ecosys-

tem’s well-being makes RA a valid option for improving bio-

diversity. Also, the RA approach significantly overlaps with 

NBS, where responsive land-use planning and management 

interventions that enhance farming sustainability and resilience 

are promoted. Such a system increases productivity, repairs, 

and maintains ecosystems [56, 57]. It has been reported that 

regenerative interventions can revive degraded areas, conserve 

the ecosystem, and enhance the resilience of food systems [58]. 

RA offers a transformative solution to the biodiversity crisis 

driven by conventional agriculture. By combining conservation 

and sustainable agriculture, RA promotes healthy ecosystems 

and increases the adaptive capacity of agricultural systems to 

cope with adverse environmental circumstances. 

3.7. Ecosystem Resilience 

Sustainable development is an complicated farm ecosys-

tems, complexity and the problems of the frail members 

within their agricultural communities [35]. Following this, 

progressive agroecology RA appeared as a viable solution and 

became popular for improving agrobiodiversity, ecosystem 

health, and resilience towards environmental stressors [59]. 

This approach offers practitioners the necessary knowledge 

and techniques to improve the agroecosystem’s long-term 

productivity with minimum adverse impacts on the environ-

ment due to industrial agriculture [60]. A fundamental com-

ponent of RA is its focus on improving soil microbiota, par-

ticularly Bacillus species, which facilitate plant health and 

nutrients. Research has revealed that regenerative measures 

can successfully manage and enhance the population of Ba-

cillus spp. This, in turn, leads to better soil conditions an 

increase in crop yield and acts as a biological control against 

pests and diseases [61]. Moreover, [62] emphasizes that RA 

has the potential to reduce plant diseases and illustrates how 

this system, in turn, enhances the health of farms. Weeds have 

been managed in most caffeinated farms using herbicides as 

they are easy to use and affordable. However, as the negative 

impacts of herbicides on health and the environment become 

more apparent, there is a demand for veritable practices. Such 

practices exist in RA, which encourage measures that lessen 

dependence on herbicides. These include minimization of soil 

tillage, incorporating cover crops, and applying mineral ni-

trogen fertilizer at required levels. These methods not only 

assist in controlling weed activities but also help enhance the 

sustainability of ecosystems [63, 64]. Agroforestry systems 

have been integrated with RA, expressing the promise of 

controlling pest and weed infestation. Coupled with agrofor-

estry, RA practices shift the crop latent habitats of pests to 

restore balance in the ecosystem. This minimizes using 

chemicals such as herbicides and pesticides, which brings 

healthier crops and fewer chemical inputs [65]. From these 

studies, it can be concluded and also noted that RA, in its 

diversities, has the potential to be used as an integrated ap-

proach to sustainable, productive, and environmentally 

friendly agriculture. RA is a holistic way of enhancing agro-

biodiversity, soil health, and ecosystem resilience. Using this 

method, farmers can achieve sustainable productivity while 

reducing harmful chemicals, which promotes a better and 

more sustained agricultural system. 

3.8. Circular Agriculture 

The importance of managing agricultural and livestock 

waste in an eco-friendly way cannot be downplayed owing to 

its severity in concern with environmental pollution, espe-

cially air pollution and global warming. This occurs through 

burning cleanup during transportation and physical disposal 

of solid waste on fields [66]. In response to these develop-

ments, it appears necessary to embrace more sophisticated 

agricultural design principles that assist in energy savings and 

promote eco-friendly approaches in agriculture [32]. The 

application of the circular economy is another recommended 

alternative. This strategic approach seeks to manage waste, 

improve resource use, and safeguard the environment. 

The application of the circular economy is especially cru-

cial in agriculture since it helps protect land resources, de-

velop effective water retention measures, and strengthen the 

regional capacity to deal with climate change [67]. RA has 

provided a sustainable model within the framework of circular 

economy, addressing the excessive agricultural waste gener-

ated during primary production processes [68]. Adopting 

agricultural waste in production cycles creates new prospects 

for circular economies and seems to serve as a solution for 

waste management and creating more sustainable food sys-

tems [69]. However, growing interest in regenerative agri-

culture provides an opportunity to develop nutrition-sensitive 

agricultural systems compatible with the Sustainable Devel-

opment Goals (SDGs) and can help build sustainable futures. 

In addition, the Latin American and Caribbean (LAC) region, 

which is the largest net food exporter in the world, is strate-

gically placed to revolutionize food systems further through 

circular economy and bioeconomy strategies. These strategies 

can minimize waste, improve production, and employ bio-

logical resources in an environmentally friendly manner [70]. 

As reported by [31], Sustainable development in present 

generation is moving on a different trajectory. China is 

committed to the principles of the circular economy and the 

ambitious goal of carbon-emission neutrality. The intersection 

of the circular economy with concepts of RA has the potential 

to increase the efficiency of the world economy and provide 

excellent opportunities for growth in various sectors. Such 

practices as incorporation of residues, mulching, and 

http://www.sciencepg.com/journal/ajese


American Journal of Environmental Science and Engineering http://www.sciencepg.com/journal/ajese 

 

115 

crop-livestock integration, all of which are enabled by RA, are 

also consonant with circular economy principles. 

4. Conclusions 

A review of 339 research publications on regenerative ag-

riculture was conducted using the Scopus database. This 

study represents a novel effort to employ bibliometrics and 

SWOT analysis for a comprehensive review of the literature 

on RA in the SCOPUS database. SWOT analysis reveals the 

potential of RA as a strength and opportunity to be sustaina-

ble in the environment. In the economic term, it provides the 

benefit of long-term sustainability and food security. Despite 

its advantages and opportunities, the publication trends rep-

resent the overall shortage of research in RA as the abun-

dance of scientific research papers has increased since the 

last decade. However, keyword analysis highlights that the 

research related to RA was focused mainly on integrating 

advanced technologies and targeted solutions, such as bioe-

conomy, circular economy, and natural-based solutions, to 

enhance the resilience and sustainability of RA. 

The study reveals that RA is a better alternative for cli-

mate-friendly sustainable agriculture systems that unlock the 

potential of the carbon market and improve soil health, food 

security, ecosystem services, ecosystem resilience, and cir-

cular agriculture based on principles of waste minimization 

and resource efficiency can help deliver the circular econo-

my. Integrating regeneration agriculture into a circular 

economy model fundamentally increases the potential of 

energy conservation by turning agricultural waste into re-

sources, improving energy use efficiency that will dramati-

cally help to reduce carbon footprint and foster a na-

ture-based solutions approach. Based on the current review, 

this study suggests a few future research directions for RA. 

(1) Determine the long-term carbon sequestration of regen-

erative techniques in different climatic and soil conditions to 

assist in carbon storage. (2) Evaluate the regenerative prac-

tices' economic viability, focusing on potential markets for 

carbon credits to support farmers in participating in carbon 

trading schemes. (3) Create and implement farmer and con-

sumer education campaigns on the sustainable benefits of 

regenerative agriculture and evaluate the extent of these 

campaign’s efforts on adoption. (4) Assess the capabilities of 

remote sensing technologies in enhancing energy efficiency 

in decision-making and resource management in regenerative 

systems. (5) Assessment of new technologies and methods to 

embed RA into the circular economy models for waste recy-

cling and resource efficiency. This will assist in closing the 

loop for agriculture production systems and enhance sus-

tainable development. 

Abbreviations 

RA Regenerative Agriculture 

GHG Greenhouse Gas 

Acknowledgments 

We acknowledge the director of G. B. Pant National Insti-

tute of Himalayan Environment (NIHE), Almora, India, for 

his encouragement. The Navchetna Agro Producers Company 

Limited is highly acknowledged for providing the necessary 

facilities. 

Author Contributions 

Ashutosh Kumar: Supervision, Conceptualization, Data 

curation, Writing – original draft 

Mukesh Pandey: Conceptualization, Funding acquisition, 

Writing – original draft 

Aparna Srivastava: Formal Analysis, Visualization, In-

vestigation 

Prem Ranjan: Writing – review & editing 

Funding 

Navchetna Agro Producers Company Limited funded this 

study. 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Karaca, M., & Ince, A. G. (2023). Revisiting sustainable sys-

tems and methods in agriculture. In Sustainable Agriculture 

and the Environment (pp. 195-246). Academic Press. 

[2] García-Vega, D., Dumas, P., Prudhomme, R., Kremen, C., & 

Aubert, P. M. (2024). A safe agricultural space for biodiversity. 

Frontiers in Sustainable Food Systems, 8, 1328800.  

https://doi.org/10.3389/fsufs.2023.1328800 

[3] Rodríguez-Espinosa, T., Papamichael, I., Voukkali, I., et al. 

(2023). Nitrogen management in farming systems under the 

use of agricultural wastes and circular economy. Science of 

The Total Environment, 876, 162666.  

https://doi.org/10.1016/j.scitotenv.2023.162666 

[4] Kumar, R., Jindal, K., Singh, J. P., & Singh, S. P. Unravelling 

the Dynamic Role of Beneficial Microbes in Regenerative 

Agriculture. In Regenerative Agriculture (pp. 13-22). CRC 

Press. 

[5] Unger, A. L., Beal, T., Conrad, Z., Pikosky, M. A., & Brown, 

K. (2024). Opportunities for Consistent and Holistic Metrics to 

Support Food Systems Transformation. Current Developments 

in Nutrition, 8(4), 102129.  

https://doi.org/10.1016/j.jenvman.2024.102129 

http://www.sciencepg.com/journal/ajese


American Journal of Environmental Science and Engineering http://www.sciencepg.com/journal/ajese 

 

116 

[6] Monger, C., Michéli, E., Aburto, F., & Itkin, D. (2024). Soil 

classification as a tool for contributing to sustainability at the 

landscape scale. Soil and Tillage Research, 244, 106216. 

https://doi.org/10.1016/j.still.2024.106216 

[7] Li, J., Lardon, R., Mangelinckx, S., & Geelen, D. (2024). A 

practical guide to the discovery of biomolecules with biostim-

ulant activity. Journal of Experimental Botany, 75(13), 

3797-3817. https://doi.org/10.1093/jxb/erad137 

[8] Duarte, B., Carreiras, J. A., Cruz-Silva, A., et al. (2024). Ma-

rine Plant Growth Promoting Bacteria (PGPB) inoculation 

technology. Plant Stress, 11, 100434.  

https://doi.org/10.1016/j.stress.2024.100434 

[9] Jones, C. (2003) Recognise relate innovate.  

http://www.amazingcarbon.com/PDF/JONESRecogniseRelate

Innovate.pdf [accessed 7 February 2017]. 

[10] Hynninen, T. (2024, May). E-learning in Regenerative and 

Sustainable Farming-A Scoping Review. In 2024 47th MIPRO 

ICT and Electronics Convention (MIPRO) (pp. 462-467). 

IEEE. https://doi.org/10.23919/MIPRO.2024.9203451 

[11] Brummitt, C. D., et al. (2024). Solutions and insights for ag-

ricultural monitoring, reporting, and verification (MRV) from 

three consecutive issuances of soil carbon credits. Journal of 

Environmental Management, 369, 122284.  

https://doi.org/10.1016/j.jenvman.2023.122284 

[12] Hunsberger, C., & Evans, T. P. (n.d.) Land.  

http://web.unep.org/geo/sites/unep.org.geo/files/documents/ge

o5_report_c3.pdf [accessed 7 February 2017] 

[13] Davis, S. C., & Ortiz-Cano, H. G. (2023). Lessons from the 

history of Agave: Ecological and cultural context for valuation 

of CAM. Annals of Botany, 132(4), 819-833.  

https://doi.org/10.1093/aob/mcad075 

[14] Jayasinghe, S. L., et al. (2023). Global Application of Regenerative 

Agriculture: A Review of Definitions and Assessment Approaches. 

Sustainability, 15(22), 15941. https://doi.org/10.3390/su152215941 

[15] Duncan, A. J., et al. (2023). Applying circular economy prin-

ciples to intensification of livestock production in Sub-Saharan 

Africa. Outlook on Agriculture, 52(3), 327-338.  

https://doi.org/10.1177/00307270231181995 

[16] Ogungbuyi, M. G., et al. (2023). Enabling regenerative agri-

culture using remote sensing and machine learning. Land, 

12(6), 1142. https://doi.org/10.3390/land12061142 

[17] Bouma, J. (2023). The 5C’s of soil security guiding realization 

of ecosystem services in line with the UN-SDGs. Soil Security, 

12, 100099. https://doi.org/10.1016/j.soisec.2023.100099 

[18] Miller-Klugesherz, J. A., & Sanderson, M. R. (2023). Good for 

the soil, but good for the farmer? Addiction and recovery in 

transitions to regenerative agriculture. Journal of Rural Studies, 

103, 103123. https://doi.org/10.1016/j.jrurstud.2023.103123 

[19] Beacham, J. D., et al. (2023). Contextualising farmer perspec-

tives on regenerative agriculture: A post-productivist future?. 

Journal of Rural Studies, 102, 103100.  

https://doi.org/10.1016/j.jrurstud.2023.103100 

[20] Seymour, M., & Connelly, S. (2023). Regenerative agriculture 

and a more-than-human ethic of care: A relational approach to 

understanding transformation. Agriculture and Human Values, 

40(1), 231-244. https://doi.org/10.1007/s10460-022-10399-w 

[21] Kremsa, V. Š. (2021). Sustainable management of agricultural 

resources (agricultural crops and animals). In Sustainable Re-

source Management (pp. 99-145). Elsevier.  

https://doi.org/10.1016/B978-0-12-820643-6.00005-4 

[22] Ngidi, A., et al. (2024). Biomass allocation and carbon storage 

in the major cereal crops: A meta‐analysis. Crop Science. 

https://doi.org/10.1002/csc2.20842 

[23] Kumar, A., & Pandey, A. (2024). A bibliometric analysis of 

100 years of research on Himalayan Cedar: Research trends, 

gaps, and future implications. Frontiers in Forests and Global 

Change, 7, 1485083.  

https://doi.org/10.3389/ffgc.2024.1485083 

[24] Page, M. J., et al. (2021). The PRISMA 2020 statement: An 

updated guideline for reporting systematic reviews. BMJ, 372, 

n71. https://doi.org/10.1136/bmj.n71 

[25] Wani, Z. A., et al. (2023). A bibliometric analysis of studies on 

plant endemism during the period of 1991–2022. J. Zool. Bo-

tan. Gardens, 4, 692–710. https://doi.org/10.3390/jzbg4040045 

[26] Wani, Z. A., et al. (2024). Bibliometric analysis of studies on 

threat assessment and prioritization of species for conservation. 

Frontiers in Forests and Global Change, 7, 1374120. 

https://doi.org/10.3389/ffgc.2024.1374120 

[27] Mishra, A. K., et al. Regenerative Agriculture Practices for 

Rice-Based Systems in South Asia. In Regenerative Agricul-

ture (pp. 210-226). CRC Press.  

https://doi.org/10.1201/9781003304892-15 

[28] Iqbal, S., et al. (2023). Regenerative fertilization strategies for 

climate-smart agriculture: Consequences for greenhouse gas 

emissions from global drylands. Journal of Cleaner Production, 

398, 136650. https://doi.org/10.1016/j.jclepro.2023.136650 

[29] Singh, J., & Rakshit, A. (2024). Meeting the Challenges of the 

Developing World with Regenerative Agriculture: Asian Per-

spective. In Regenerative Agriculture (pp. 195-209). CRC 

Press. https://doi.org/10.1201/9781003304892-14 

[30] Kallio, G., & LaFleur, W. (2023). Ways of (un) knowing 

landscapes: Tracing more-than-human relations in regenerative 

agriculture. Journal of Rural Studies, 101, 103059.  

https://doi.org/10.1016/j.jrurstud.2023.103059 

[31] Poon, W. C., & Lim, C. S. (2023). China’s Circular Economy 

Toward Environmental, Social, and Governance. In Contem-

porary Strategic Chinese American Business Negotiations and 

Market Entry (pp. 369-393). Singapore: Springer Nature Sin-

gapore. https://doi.org/10.1007/978-981-19-9510-0_14 

[32] Tan, S. S., & Kuebbing, S. E. (2023). A synthesis of the effect 

of regenerative agriculture on soil carbon sequestration in 

Southeast Asian croplands. Agriculture, Ecosystems & Envi-

ronment, 349, 108450.  

https://doi.org/10.1016/j.agee.2023.108450 

http://www.sciencepg.com/journal/ajese


American Journal of Environmental Science and Engineering http://www.sciencepg.com/journal/ajese 

 

117 

[33] Paul, S., Barnwal, P. P., Sil, A., & Rakshit, A. Watershed as a 

Potential Site for Regenerative Agricultural Practices. In Re-

generative Agriculture (pp. 166-179). CRC Press.  

https://doi.org/10.1201/9781003349757-11 

[34] Rhodes, C. J. (2017). The imperative for regenerative agri-

culture. Science Progress, 100(1), 80-129.  

https://doi.org/10.3184/003685017X14876775256165 

[35] Keshavarz, M., & Sharafi, H. (2023). Scaling up climate-smart 

regenerative agriculture for the restoration of degraded 

agroecosystems in developing countries. Sustainable Produc-

tion and Consumption, 38, 159-173.  

https://doi.org/10.1016/j.spc.2023.08.001 

[36] Frith, S. (2015) The most 9 important techniques in regenera-

tion agriculture.  

http://www.regenerateland.com/2015/12/15/a-brief-introducti

on-to-most-important-techniques-inregenerative-agriculture/ 

[accessed 7 February 2017]. 

[37] Williamson, R. F., Reay, M., & Sgouridis, F. (2024). Perma-

culture Management of Arable Soil Increases Soil Microbial 

Abundance, Nutrients, and Carbon Stocks Compared to Con-

ventional Agriculture. Agronomy, 14(7), 1446.  

https://doi.org/10.3390/agronomy14071446 

[38] Khangura, R., Ferris, D., Wagg, C., & Bowyer, J. (2023). 

Regenerative agriculture—A literature review on the practices 

and mechanisms used to improve soil health. Sustainability, 

15(3), 2338. https://doi.org/10.3390/su15032338 

[39] Macray, J. E., & Montgomery, D. R. (2023). Trends in soil 

organic matter and topsoil thickness under regenerative prac-

tices at the University of Washington student farm. PeerJ, 11, 

e16336. https://doi.org/10.7717/peerj.16336 

[40] Rehberger, E., West, P. C., Spillane, C., & McKeown, P. C. 

(2023). What climate and environmental benefits of regenera-

tive agriculture practices? an evidence review. Environmental 

Research Communications, 5(5), 052001.  

https://doi.org/10.1088/2515-7620/acc666 

[41] Carroll, A., Fitzpatrick, M., & Hodge, S. (2023). The effects of 

two organic soil amendments, biochar and insect frass fertilizer, 

on shoot growth of cereal seedlings. Plants, 12(5), 1071.  

https://doi.org/10.3390/plants12051071 

[42] Mącik, M., Gryta, A., Sas-Paszt, L., & Frąc, M. (2023). New 

insight into the soil bacterial and fungal microbiome after 

phosphorus biofertilizer application as an important driver of 

regenerative agriculture including biodiversity loss reversal 

and soil health restoration. Applied Soil Ecology, 189, 104941. 

https://doi.org/10.1016/j.apsoil.2023.104941 

[43] Paradelo, R., Navarro-Pedreño, J., Glaser, B., Grobelak, A., 

Kowalska, A., & Singh, B. R. (2023). Potential and Constraints 

of Use of Organic Amendments from Agricultural Residues for 

Improvement of Soil Properties. Sustainability, 16(1), 158. 

https://doi.org/10.3390/su16010158 

[44] Caratzu, M. F., Deligios, P. A., Ledda, L., Marceddu, D., 

Gambella, F., Correddu, F.,... & Pulina, G. (2023). Innovative 

food supply chains and new business models for slaughter-

house waste: Bs green case-study. Procedia Environmental 

Science, Engineering and Management, 9(4), 881-890. 

https://doi.org/10.21625/resourceedings.v4i2.101 

[45] Collins, S. L., Verhoef, A., Mansour, M., Jackson, C. R., Short, 

C., & Macdonald, D. M. (2023). Modelling the effectiveness of 

land‐based natural flood management in a large, permeable 

catchment. Journal of Flood Risk Management, 16(2), e12896. 

https://doi.org/10.1111/jfr3.12896 

[46] Hota, S., Mourya, K. K., Barman, A., Tiwari, G., Satpute, A., 

Kumar, A.,... & Saikia, U. S. Efficient Use of Land Resources for 

Regenerative Agriculture. In Regenerative Agriculture (pp. 

133-154). CRC Press. https://doi.org/10.1201/9781003349757-9 

[47] Brennan, C. S. (2024). Regenerative Food Innovation: The 

Role of Agro-Food Chain By-Products and Plant Origin Food 

to Obtain High-Value-Added Foods. Foods, 13(3), 427. 

https://doi.org/10.3390/foods13030427 

[48] Frankel-Goldwater, L., Wojtynia, N., & Dueñas-Ocampo, S. 

(2024). Healthy people, soils, and ecosystems: uncovering 

primary drivers in the adoption of regenerative agriculture by 

US farmers and ranchers. Frontiers in Sustainable Food Sys-

tems, 7, 1070518. https://doi.org/10.3389/fsufs.2023.1070518 

[49] Hermans, S. M., Lear, G., Case, B. S., & Buckley, H. L. (2023). 

The soil microbiome: An essential, but neglected, component 

of regenerative agroecosystems. Iscience, 26(2).  

https://doi.org/10.1016/j.isci.2023.106263 

[50] Ntawuhiganayo, E. B., Nijman-Ross, E., Geme, T., Negesa, D., 

& Nahimana, S. (2023). Assessing the adoption of regenerative 

agricultural practices in Eastern Africa. Frontiers in Sustaina-

bility, 4, 1105846. 

[51] Mrabet, R. (2023). Sustainable agriculture for food and nutri-

tional security. In Sustainable agriculture and the environment 

(pp. 25-90). Academic Press.  

https://doi.org/10.1016/B978-0-323-91248-1.00003-7 

[52] Das, R., & Isaac, S. R. (2024). Nutrient Uptake and Agronomic 

Efficiencies of Leaf Litter Compost as Nitrogen Source in 

Vegetable Cowpea (Vigna unguiculata subsp. unguiculata). 

Indian Journal of Agricultural Research, 58(3), 543-547.  

https://doi.org/10.18805/IJARe.A-667 

[53] Bartel, R., & Graham, N. (2023). Place in legal geography: 

Agency and application in agriculture research. Geographical 

Research, 61(2), 193-206.  

https://doi.org/10.1111/1745-5871.12568 

[54] Dey, A., Bhadwal, S., Katoch, S., Singh, H. P., & Singh, R. 

Reviewing Regenerative Agriculture through an Economic 

Lens. In Regenerative Agriculture (pp. 271-278). CRC Press. 

https://doi.org/10.1201/9781003349757-15 

[55] Stathatou, P. M., Corbin, L., Meredith, J. C., & Garmulewicz, A. 

(2023). Biomaterials and Regenerative Agriculture: A Methodo-

logical Framework to Enable Circular Transitions. Sustainability, 

15(19), 14306.  

https://doi.org/10.3390/su151914306 

[56] Mogaka, H. (2023). Effects of Regenerative Agriculture 

Technologies on the Productivity of Cowpea in the Drylands of 

Embu County, Kenya. 

http://www.sciencepg.com/journal/ajese


American Journal of Environmental Science and Engineering http://www.sciencepg.com/journal/ajese 

 

118 

[57] Vassallo, J. P., Banerjee, S., & Prabhu, J. C. (2023). Biocultural 

innovation: Innovating at the intersection of the biosphere and 

ethnosphere. Journal of Product Innovation Management, 

40(5), 610-629. https://doi.org/10.1111/jpim.12672 

[58] Gordon, E., Davila, F., & Riedy, C. (2023). Regenerative ag-

riculture: a potentially transformative storyline shared by nine 

discourses. Sustainability Science, 18(4), 1833-1849.  

https://doi.org/10.1007/s11625-023-01412-4 

[59] Vivas, J., & Hodbod, J. (2024). Exploring the relationship 

between regenerative grazing and Ranchers’ wellbeing. Jour-

nal of Rural Studies, 108, 103267.  

https://doi.org/10.1016/j.jrurstud.2023.103267 

[60] Fontaine, S., Abbadie, L., Aubert, M., Barot, S., Bloor, J. M., 

Derrien, D.,... & Alvarez, G. (2024). Plant–soil synchrony in 

nutrient cycles: Learning from ecosystems to design sustaina-

ble agrosystems. Global Change Biology, 30(1), e17034.  

https://doi.org/10.1111/gcb.17034 

[61] Vasques, N. C., Nogueira, M. A., & Hungria, M. (2024). In-

creasing Application of Multifunctional Bacillus for Biocon-

trol of Pests and Diseases and Plant Growth Promotion: Les-

sons from Brazil. Agronomy, 14(8).  

https://doi.org/10.3390/agronomy14081715 

[62] Ramkumar, D., Marty, A., Ramkumar, J., Rosencranz, H., 

Duvvuri, R., Goldman, M.,... & Rosier, C. (2024). Food for 

thought: Making the case for food produced via regenerative 

agriculture in the battle against non-communicable chronic 

diseases (NCDs). One Health, 100734.  

https://doi.org/10.1016/j.onehlt.2023.100734 

[63] Bloomer, D. J., Harrington, K. C., Ghanizadeh, H., & James, T. 

K. (2024). Robots and shocks: emerging non-herbicide weed 

control options for vegetable and arable cropping. New Zea-

land Journal of Agricultural Research, 67(1), 81-103.  

https://doi.org/10.1080/00288233.2023.2215687 

[64] Wacławowicz, R., Giemza, M., Pytlarz, E., & Wenda-Piesik, A. 

(2023). The impact of cultivation systems on weed suppression 

and the canopy architecture of spring barley. Agriculture, 13(9), 

1747. https://doi.org/10.3390/agriculture13091747 

[65] Green, L., Webb, E., Johnson, E., Wynn, S., & Bogen, C. 

(2023). Cost-effective approach to explore key impacts on the 

environment from agricultural tools to inform sustainability 

improvements: inversion tillage as a case study. Environmental 

Sciences Europe, 35(1), 79.  

https://doi.org/10.1186/s12302-023-00723-2 

[66] Tripathi, A., Jadhav, G. S., Jadhav, D. A., Ghankrekar, M. M., 

& Surampalli, R. Y. (2024). Electromethanogenic reactor for 

biogas production using agricultural and livestock waste and 

its comparative analysis with biogas plant: A mini-review. 

Biomass and Bioenergy, 185, 107246.  

https://doi.org/10.1016/j.biombioe.2023.107246 

[67] Kapsdorferova, Z., Čereš, M., ŠVIKRUHOVÁ, P., ZÁ-

BOJNÍKOVÁ, V., & Kataniková, R. (2023). Challenges and 

innovative approaches in the agricultural and food industry and 

changing consumer behaviour in the milk and milk products 

market: Case of Slovakia. Agricultural Economics/Zemědělská 

Ekonomika, 69(6).  

https://doi.org/10.17221/110/2023-AGRICECON 

[68] Batlles-delaFuente, A., Abad-Segura, E., González-Zamar, M. 

D., & Cortés-García, F. J. (2022). An evolutionary approach on 

the framework of circular economy applied to agriculture. 

Agronomy, 12(3), 620.  

https://doi.org/10.3390/agronomy12030620 

[69] Danapriatna, N., Ismarani, I., Luthifadi, R., & Dede, M. (2023). 

Effect of straw compost (Oryza sativa L.) on crop production. 

[70] de Jaramillo, E. H., Trigo, E. J., & Campos, R. (2023). The role 

of science, technology and innovation for transforming food 

systems in Latin America and the Caribbean. Science and In-

novations for Food Systems Transformation, 737.  

https://doi.org/10.4324/9781003163209-15 

Biography 

Ashutosh Kumar is a PhD scholar. at G. B. Pant National Institute of Himalayan Environment, India. His master’s 

was completed at Forest Research Institute, India in 2022. He has interest in participating in international research 

collaboration research. He is currently being considered for the Society Award ―YOUNG FELLOW AWARD‖ at the 

International Conference (RTAAAS-2024) in agricultural field. 

Mukesh Pandey is an environmentalist and founder of Navchetna in Mirzapur. Since 2010, he has led a team of 196 

people, planting 80 lakh trees for carbon credit projects and agroforestry. He actively advocates for water 

conservation and promotes green entrepreneurship among FPOs, farmers, and SHG members, making a significant 

impact through his work at Navchetna. 

Aparna Srivastava is a social activist in the agricultural sector. She has worked with various communities and 

organizations, including ministries and funding agencies like Tata Institute of Social Sciences, Tech Mahindra 

Foundation, and Smile Foundation. She completed a certificate program from UN Women and conducted research 

on the socio-economic conditions of people in the Pakistan-Rajasthan border areas for the Ministry of Home Affairs, 

with her work submitted to the PMO. She is the founder of Guiding Souls Trust and Strategic Solutions. 

http://www.sciencepg.com/journal/ajese


American Journal of Environmental Science and Engineering http://www.sciencepg.com/journal/ajese 

 

119 

Prem Ranjan holds a Ph.D. in Soil and Water Conservation Engineering from the North Eastern Regional Institute 

of Science and Technology, Arunachal Pradesh, under the guidance of Dr. Pankaj Kumar Pandey. He earned his 

M.Tech. in Soil and Water Engineering from CAEPHT, Sikkim (Central Agricultural University), and his B.Tech. in 

Agricultural Engineering from Dr. Punjabrao Deshmukh Krishi Vidyapeeth, Maharashtra. He has collaborated 

internationally and attended numerous national and international conferences and hold patent. 

Research Field 

Ashutosh Kumar: Agroforestry, Ecology, carbon sequestration 

Mukesh Pandey: Agriculture, agroforestry Aparna Srivastava: Agriculture 

Prem Ranjan: Agricultural engineering, Soil and water, conservation 

http://www.sciencepg.com/journal/ajese

