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ABSTRACT

	Shifting agriculture, or jhum, is a long-standing farming practice among indigenous communities in Northeast India. Traditionally, this system relied on fallow cycles of 10–20 years, which allowed the soil to recover and secondary forests to regenerate. In recent decades, increasing population and land pressure have reduced fallow periods to 2–5 years, as reported across multiple empirical studies which has raised concerns about deforestation, soil loss, and declining biodiversity. Synthesized findings across different literature show that ecological outcomes are strongly contingent on fallow length, disturbance frequency, and landscape context, where recovery time is adequate, jhum can facilitate forest succession, maintain agro-biodiversity, contribute to carbon storage, and sustain food and livelihood security.  Across sites, researchers reported that farmers cultivated a wide variety of cereals, pulses, vegetables, and cash crops, while abandoned fields recover vegetation that stores carbon and supports wildlife. The literature also documents rapid system adaptation, including shifts toward agroforestry, commercial crops, and climate-resilient species such as millets. This review integrates peer-reviewed studies and key policy reports from Northeast India to evaluate how fallow dynamics, land-use change, and policy interventions shape ecological recovery and livelihood resilience in jhum landscapes.
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1. INTRODUCTION
Shifting agriculture is one of the oldest farming systems, characterized by the rotation of fields rather than crops, with short cropping cycles followed by fallow periods that allow natural regeneration (Pelzer, 1945). Globally, estimates suggest it spans more than 280 million hectares and supports millions of rural households (Heinimann et al., 2017; Brady, 1996). The practice is ecologically significant because fallow vegetation restores soil fertility, regulates hydrology, and supports biodiversity. Yet, it has also been criticized for contributing to deforestation, carbon loss, and greenhouse gas emissions when fallow periods are shortened (Fearnside, 2000; Juo & Manu, 1996). The sustainability of this land-use system depends largely on the balance between cultivation and fallow phases. The longer fallows of 10–20 years permit forest succession and soil recovery, while shortened cycles of 2–5 years can degrade ecosystem services and reduce productivity (Nye & Greenland, 1960; Kleinman et al., 1995; Silva-Forsberg & Fearnside, 1997; Thong et al., 2020). The extent and demographic dependence on shifting cultivation vary widely across countries and remain poorly quantified (Mertz et al., 2009).
In Northeast India, shifting agriculture locally known as jhum remains a dominant farming practice for the Indigenous communities. The cropping phases usually last 1–2 years, with fallow durations ranging from 3 to 15 years depending on ecological and socio-cultural factors (Mertz, 2002; Thong et al., 2018; Manjunatha & Singh, 2020). The system is deeply embedded in community life, shaping food security, cultural identity, and landscape governance (Ramakrishnan & Patnaik, 1992). The region’s landscapes are mosaics of old-growth forests, regenerating fallows, and active fields, with secondary forests performing important ecological functions such as carbon sequestration, watershed protection, and biodiversity conservation (Heinimann et al., 2017).
Even with its long history and adaptive role, shifting cultivation is often portrayed in policy discourse as primitive and environmentally harmful. Indigenous land use systems are increasingly recognised as critical for biodiversity conservation and ecosystem services, but they remain underrepresented in policy narrative (IPBES, 2019). This paper synthesis the ecological and socio-cultural dimensions of jhum in Northeast India, with a focus on resilience, ecosystem functions, and emerging challenges. The review is guided by the following questions: (i) how does fallow length influence ecological recovery including soil processes, vegetation succession, biodiversity, and carbon dynamics; (ii) what roles does jhum play in supporting agro-biodiversity, food security, and livelihood outcomes; and (iii) how are shortened fallows, market integration, and climate variability reshaping jhum landscapes and sustainability trade-offs?
2. METHODOLOGY
Published peer-reviewed studies, institutional, and government reports on shifting agriculture in Northeast India were compiled and synthesized with emphasis on ecological recovery, biodiversity, and livelihood outcomes. Literature was identified using keyword combinations including jhum, shifting agriculture, Northeast India, fallow cycle, soil fertility, agroforestry, and livelihoods, covering the period 1945–2025 to capture both historical trends and recent transitions. Sources were included when they reported quantitative or qualitative evidence on soil health, biodiversity change, land-use transitions, or socio-economic impacts associated with jhum systems. For each eligible source, information was extracted on land-use type, fallow duration, soil nutrient status, crop diversity, livelihood outcomes, and relevant management or conservation practices. Findings were reviewed to compare traditional long-fallow systems, shortened fallow regimes, and alternative land-use options, highlighting key trade-offs between livelihood benefits and ecological sustainability.
3. EXTENT AND ECOLOGICAL CONTEXT OF SHIFTING AGRICULTURE IN NORTHEAST INDIA
Northeast India comprises eight states (Fig. 1.), Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Tripura, and Sikkim, covering 7.9% of India’s geographical area and nearly one-fifth of the country’s forest cover (Forest Survey of India, 2023). Shifting cultivation, locally called jhum, is widely practiced across the region, especially among Indigenous groups such as the Adi, Nyishi, Naga, Kuki, Khasi, Garo, Karbi, and Tripuri communities. Rooted in traditional ecological knowledge, jhum has shaped both livelihoods and landscapes for centuries (Tripathi & Barik, 2003).
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Fig. 1.  Maps showing the eight states of Northeast India (Source: Prepared by Authors using administrative boundaries from Survey of India)
Across India, 0.9 million hectares are estimated to be covered by shifting agriculture, comprising both abandoned jhum (47%) and existing jhum (53%) areas (Singh et al., 2017). Community land ownership plays a significant role in the management of forest in the Northeastern states of India. Table 1 shows the total coverage of jhum in different Northeast states of India.
Table 1. Pattern of Distribution of Jhum area in Northeast India 
	State
	Geographical Area (in sq km)
	Area under Jhum (current)
2015-16 (in sq km)
	Percentage of area under Jhum (current) 
2015-16

	Arunachal Pradesh
	83,743
	509.11
	16.96

	Assam
	78,438
	52.60
	1.75

	Manipur
	22,327
	499.96
	16.66

	Meghalaya
	22,429
	237.87
	7.93

	Mizoram
	21,081
	691.55
	23.04

	Nagaland
	16,579
	979.33
	32.63

	Tripura
	10,486
	30.62
	1.02

	Sikkim
	7,096
	-
	-


(Source: Buragohain (2022))
It has been reported that in Northeast India, the fallow period differs from community to community. The cropping duration last 1–2 years with a fallow period varying from 2–15 years (Table 2). This variation reflects differences in land availability, cultivation intensity, and local tenure and management practices across states and communities. Importantly, fallow length is a key ecological control because it determines the time available for soil nutrient replenishment and secondary forest regeneration, shaping whether the system remains regenerative or trends toward degradation under repeated disturbance. The abandoned lands are eventually restored to secondary forest as a result of the natural ecological recovery process (Thong et al., 2020; Gogoi et al., 2020). Shifting agriculture in the Northeast states today can be divided into - (i) Traditional shifting cultivation, (ii) Distorted shifting cultivation, (iii) Innovative shifting cultivation, and (iv) Modified shifting cultivation (Tiwari, 2014; Bhuyan, 2019). 
Table 2. Status of fallow period in the Northeastern states of India
	State
	Fallow Period (Years)
	Source

	Arunachal Pradesh
	3 -10
	Teegalapalli & Datta, 2016; Shimrah et al., 2015

	Assam
	2 - 10
	Yadav, 2013

	Manipur
	7 - 12
	Thong et al., 2019

	Meghalaya
	3 - 15
	Manjunatha & Singh, 2020

	Mizoram
	3 – 5
	Ghosh, 2019

	Nagaland
	3 – 12
	Temjen et al., 2022

	Tripura
	5 - 9
	Das & Das, 2014


There are different stages of shifting agriculture which includes slashing, burning, cropping and fallowing. The sighting, slashing and burning of vegetation for cultivation is mostly carried out between January-March, these months are considered as dry season by the locals with little to no rain, which makes it easier for them to slash and burn. Labors are also available as most activities are on halt. The slashed vegetation is then burnt and the hill is cleaned for sowing seeds during April-May. Some of the important jhum crops grown by the communities are rice, maize, tapioca, sweet potato, ginger, barley, brinjal, turmeric, chili, sesame, cucumber, arum, sweet-gourd, finger millet, cowpea, taro, cotton, pumpkin, mustard, garlic, coriander, okra, sesame, common beans, and tobacco (Shimrah et al., 2015; Das et al., 2017; Panda et al., 2017; Chaudhury & Sarkar, 2020). To illustrate regional variation in jhum practices, the agricultural calendars for the Tangkhul (Manipur) and Karbi (Assam) communities are presented in Table 3.
Table 3. Agricultural calendar of the Tangkhul Tribe of Manipur and Karbi Tribe of Assam
	Month
	Nature of operation (Tangkhul)
	Nature of Operation (Karbi)

	January
	Site surveying plots for carrying our shifting agriculture
	The paddy is brought back home from the field

	February
	Slashing started
	Jhum fields selected

	March
	Slashed and burnt completed
	Selected areas are burnt

	April
	Land preparation for sowing involving ploughing, clearing of debris
	Weeding is carried out

	May
	Seeds are sown for the new season (rice, maize, potato)
	Seeds are sown

	June
	Planting ginger, yam, beans, chili, sweet potato
	Wild tubers are bamboo shoots are gathered from the forest

	July
	Weeding, collection of Wild non cultivated edible plants
	Wild tubers are bamboo shoots are gathered from the forest

	August
	Weeding, harvesting of mushrooms, beans 
	Paddy is cut and kept in the jungle rest house

	September
	Planting of cabbage 
	Wild tubers are bamboo shoots are gathered from the forest

	October
	Harvesting of paddy
	Harvesting of paddy

	November
	Paddy stored
	Paddy stored

	December
	Wedding and festive season
	Assessment of quantity of the harvested paddy


(Source: Authors’ compilation (Tangkhul); Michael (2022) (Karbi))
Shifting agriculture represents a complex relationship between ecology, society and economy (Kerkhoff & Sharma, 2006). The hill people of Northeast India are agriculturist whose life begins and ends with cultivating the soil. Bhuyan (2019) in his study for shifting cultivation in Northeast India, stated that shifting agriculture areas which are surrounded by forest and nature provides two sources of livelihoods to the communities practicing this farming system; if the jhum crops fail due to external vulnerabilities like landslides, and fire, the surrounding forest resources support the cultivators by providing them with additional their food supplies. For the people of Northeast India, the economy of jhum revolves around self-sufficiency (Changsan, 2020).
4. ECOLOGICAL FUNCTIONS AND LIVELIHOOD CONTRIBUTIONS OF SHIFTING AGRICULTURE
The indigenous groups living in the mountainous Northeastern region of India have been able to manage the landscape relatively sustainable for multiple generations through changes in crop composition, methods, and policies (Shimrah, 2017). This farming method clearly illustrates the relationship between genetic diversity conservation, food security, and farmers’ livelihood (Bhuyan, 2019; Datta-Roy & Teegalapalli, 2022). These interlinked dimensions make jhum a classic example of a social-ecological system.
Three to eighteen different crops can be grown in a jhum field at any given time, these crops include a variety of vegetable crops with variable maturities, certain traditional cash crops, and grains including maize, millet and rice; the percentage of crops might differ significantly between fields, villages, and farmers (Shimrah, 2017; Sarma, 2022). This allows the farmer to harvest various crops for subsistence, sequentially, at varying intervals. (Dikshit & Dikshit, 2014). Rich agro biodiversity has been documented by the National Bureau of Plant Genetic Research (NBPGR) where the study was conducted in shifting agricultural areas in Northeast India which recorded 674 varieties of maize, 298 varieties of upland rice, 200 varieties of grain legumes, 37 varieties of eggplant, 60 varieties of ginger, 250 varieties of taro, and 242 varieties of yam (Pradheep et al., 2017; Edake et al., 2022). It would be feasible to achieve high productivity with high crop diversity by keeping the system's overall organic biomass content high (Hazarika, 2017). Shifting agriculture has helped preserve native crops and traditional cultivars, many of which plays a significant role in supporting food and nutrition security, especially in the face of climate change (Paul et al., 2022).
Several studies from Northeast India have documented notable ecosystem recovery in tree species following shifting cultivation, with recovery rates ranging from 35 to 62 percent (Mukul et al., 2016; Thong et al., 2020; Gogoi et al., 2020). Recovery rates differ across sites because regeneration is shaped by both management and landscape context. Cross-study comparisons suggest that faster recovery is generally associated with longer fallow duration, lower disturbance frequency, and proximity to intact forest patches that maintain seed sources and disperser activity. In contrast, slower recovery is commonly linked to shortened fallows, repeated burning, higher cropping intensity, steeper slopes and erosion-prone soils, and increasing market-driven land-use pressure that reduces the time available for secondary forest succession. These interacting factors explain why similar jhum systems can show divergent recovery outcomes across Northeast India, reinforcing the need for site-specific assessments rather than uniform sustainability assumptions (van Vliet et al., 2012; Dressler et al., 2016). Figure 2 illustrates the trend of vegetation recovery beginning after the first year of fallow. The successional process is often driven by fast-growing species that exhibit higher rates of accumulation and regeneration compared to those observed in other abandoned agroforestry systems or human-modified landscapes (Ferguson et al., 2001). In tropical regions, the diversity of woody species tends to increase progressively with the length of the fallow period (Thong et al., 2016). Understanding patterns of species recovery, particularly among woody vegetation not only contributes to the development of effective restoration strategies for shifting cultivation landscapes, but also plays a crucial role in supporting carbon-based payment schemes for ecosystem services, such as reducing emissions from deforestation and forest degradation (Thong et al., 2020).
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Fig. 2. A one-year-old fallow site following shifting agriculture in Kamjong District, Manipur (Source: Author’s photograph, January 2023)
Borah et al. (2022) found that during the summer season, bird species richness in secondary forests regenerating on fallowed land was comparable to that of old-growth forests, while in winter, secondary forests exhibited even greater richness. Some studies suggest that younger secondary forests can exhibit higher rates of carbon accumulation than mature forest due to rapid biomass growth (Mishra, 2022). According to Pandey et al. (2020), shifting cultivation represents far more than an alternative agricultural method; it embodies a form of landscape management rooted in generations of indigenous knowledge and cultural practice. For many communities, it continues to provide a sustainable pathway to food security and livelihood.
5. RECENT TRANSITIONS AND EMERGING CHALLENGES IN SHIFTING AGRICULTURE
Shifting agriculture in Northeast India is undergoing rapid transformation under demographic, economic, and policy pressures. Population growth and declining land availability have shortened fallow cycles and encouraged shifts toward more sedentary farming systems. These ecological impacts are increasingly pushing communities towards more sedentary farming systems (Jagannath et al, 2025). As a result, traditional jhum landscapes are increasingly fragmented, with consequences for biodiversity and ecosystem recovery (Sarma, 2022). Studies also document diversification of land use as household responds to both subsistence needs and market opportunities. Cash crops such as turmeric, chilli, and ginger are now cultivated alongside traditional staples, while fruit cultivation in homesteads (papaya, pineapple, mango, litchi) has become common (Panda et al., 2017). These changes have improved household incomes in some cases but also increased vulnerability to market fluctuations. This creates a trade-off between income diversification and subsistence food security.
Agroforestry practices are being promoted as alternatives to jhum. It has also been reported that by integrating trees with crops and livestock, these systems enhance soil conservation, diversify production, and improve resilience to climate change (Mathur & Bhattacharya, 2022; Hazarika et al., 2024). However, adoption remains uneven, often constrained by tenure arrangements and resource access. Climate change is also emerging as a major driver, with changing rainfall patterns and temperature affecting crop performance (Hazarika et al.,2024; Schröder et al., 2024). Community elders in Nagaland identified millets as a climate-resilient crop, underscoring their role in food, livelihood, and ecological security (Trivedi, 2022). Reviving such traditional staples could strengthen adaptation strategies in jhum-based communities.
Governments and NGOs have introduced multiple interventions, subsidies, development projects, and technologies, to increase land productivity and reduce reliance on shifting cultivation (Bhuyan, 2019). But there is still little data on the long-term ecological and socioeconomic effects of these initiatives, such a soil trajectories and livelihood stability. These documented transitions suggest that, Northeast India's shifting agriculture is changing from a primarily subsistence, community-regulated system to one that is more driven by markets and policies. While these changes create opportunities for income diversification and ecological restoration through agroforestry, they also raise concerns about shortened fallows, biodiversity loss, and livelihood vulnerability. Continued monitoring and research are essential to assess how these transformations affect sustainability and to design interventions that balance ecological resilience with rural development. These interacting pressures suggest that jhum is neither inherently unsustainable nor fully resilient; its future depends on governance, tenure security, and ecological safeguards.
6. CONCLUSION
Shifting agriculture continues to shape both livelihoods and landscapes in Northeast India. Despite its frequent portrayal in policy as harmful or backward, the practice has shown that it can regenerate forests, maintain agro-biodiversity, and sustain rural households when fallow cycles are adequate. The communities still depend on jhum not only for food, but also for the knowledge and cultural identity attached to the practice. The system is, however, under growing pressure; shorter fallows, market demand for cash crops, and changing rainfall patterns have altered how jhum is practiced and what it produces. Recognising jhum as a dynamic social-ecological system, rather than a relic of the past, is essential for evidence-based policy. 
Policy and recommendation:
· Land use planning should protect enough recovery time and reduce disturbance in heavily used areas.
· Strengthen tenure security and local institutions so communities can manage jhum cycle sustainably.
· Encourage agroforestry and improve fallow practices where communities can realistically adopt them.
· Assess the long-term ecological and livelihood outcomes of government/NGO programs before scaling up. 
Policies that strengthen local management, value traditional knowledge, and support ecological recovery will be key to making shifting cultivation part of a sustainable future in the region. Future research should integrate long-term ecological monitoring with participatory governance to design locally grounded land-use transitions.
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