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Organic farming is a method of agriculture that emphasizes sustainability, environmental stewardship, and the use of natural processes to grow crops and raise livestock. It eschews synthetic fertilizers, pesticides, and genetically modified organisms (GMOs) in favor of organic inputs like compost, crop rotation, and biological pest control. Organic farming aims to promote soil health, biodiversity, and animal welfare while producing food that is free from synthetic chemicals. Certification processes ensure that organic farms adhere to strict standards, allowing consumers to make informed choices about the food they eat. Producing food through organic farming is a socially, economically, and environmentally acceptable practice. This review examines the practice's effects on the environment, global food security, and international markets. The many tactics and regulations put in place for organic agriculture in India were assessed using first-hand expertise from both India and outside the globe. Millions of individuals from diverse social and economic backgrounds have adopted this agrarian approach to preserve food integrity, as portrayed in the scenarios presented here. It is unclear whether there is enough of these organic feed materials available to enable extensive organic farming in India because organic farming depends on animal manures, off-farm organic wastes, crop residues, green manures, and bio-fertilizers.
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1.Introduction
Beyond producing nutritious food, organic farming also benefits the environment, economy, and morality. It protects people, the habitat, and the soil. The way that organic agriculture uses natural resources affects both the agricultural production system and the preservation of the environment. It is a comprehensive method of integrated farming that offers the opportunity to produce food without the use of chemicals, growth hormones, synthetic pesticides, traditional fertilizers, or genetically modified organisms. The goal of organic farming is to reduce insect problems and soil fertility by creating an ecological balance while producing food. It is predicated on biodiversity and ecological processes, and it consistently emphasizes local conditions over the utilization of inputs that have a negative impact on the environment. It blends conventional wisdom with cutting-edge science and innovation to improve the environment, foster just relationships, and improve everyone's quality of life (Anonymous, 2009; Bordoloi et al., 2020). Given its benefits to soil health, the environment, and farmers' ability to continue farming and making a living, organic farming is the most recommended farm management approach. The organic farming revolution has gained traction in India in recent times due to growing public awareness of the detrimental impacts of conventional farming practices on both the environment and human health. The government also implemented a number of actions to support organic farming as a result of its recognition of its significance. These include creating organic farming zones, giving farmers financial assistance for using organic inputs, and putting in place systems for organic certification. Furthermore, a number of non-governmental organizations have been actively supporting organic farming in India by teaching farmers in organic farming techniques and educating them about the advantages of sustainable agriculture. Notwithstanding these endeavors, organic farming in India continues to confront some obstacles, such as inadequate infrastructure, restricted market accessibility, and the elevated expense of organic agricultural practices.
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Figure1: A scientific representation of organic farming. 
2. Modern agriculture to organic farming
Organic farming and contemporary agriculture have differing effects on people and the environment. Traditional agriculture has important negative effects on human health, water pollution, land degradation, and greenhouse gas emissions. In addition to avoiding dangerous pesticide residues, organic farming lowers carbon emissions, enhances soil health, and replenishes natural ecosystems for cleaner air and water. The main difference between conventional and organic farming is that the former relies on the use of chemicals to control weeds and pests and to provide nutrients to the plants. This category includes fertilizers, herbicides, and synthetic pesticides. Simultaneously, organic farming relies only on natural principles, such composting and biodiversity, to produce abundant and healthful food. "Organic farming production" is defined as using techniques that have been used for thousands of years, like crop rotation and the use of composted animal manures and green manure crops, in ways that are still economically viable today. It also goes beyond simply avoiding conventional chemical inputs or replacing natural inputs with synthetic ones. In organic production, which prioritizes overall system health, the main concern is the interaction of management techniques. Organic farmers periodically maintain high soil fertility while increasing and sustaining biological diversity through a variety of approaches (Walmsley and Sklenicka, 2017).
3. Impact of organic farming - "Environmental and Economic Impacts of Organic Farming”
Given that organic farming contributes significantly to environmental protection, it has tremendous potential. There is very little chance of chemical contamination of surface and groundwater because organic farming avoids the use of chemical pesticides (Reganold and Wachter, 2016). When chemical fertilizers are avoided in organic farming, safe and healthful food is produced.  Durbul et al. (2021) compared conventional and organic food, they found that the former was more hygienic, safe for human consumption, and ecologically friendly. Additionally, eating a diet high in food grown organically was linked to a lower incidence of a number of diseases (Vigar et al., 2020). Growing biodiversity is another way that organic farming is better than conventional farming. Additionally, researchers have noted that organic farming has increased biodiversity (Das et al., 2021; Jouzi et al., 2017; Tscharntke et al., 2021). According to the findings, organic farming offers greater financial advantages than conventional farming. Compared to conventional farming, organic farming has a more favorable economic performance (Brozova and Beranova, 2017; Krause and Machek, 2018). An examination of the costs and advantages of conventional and organic farming showed that organic farming is less expensive and that farmers gain more from its premium pricing. The fact that agricultural goods supply raw materials to industries adds to their significance. One of the agricultural products used in the textile industries is cotton, which is highly sought after globally. It was discovered that organic cotton benefits intermediaries and organic farmers alike, adding value at every step of the production chain. Furthermore, cotton grown organically has the opportunity to become the biggest commodity in the future.
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Figure 2: Organic farming impacts on crop productions.
 4. Overview of the northeast states and it’s farming patterns
[image: ]
Figure 3: Northeast states of India.
The north-eastern region of India (NER) is made up of eight states: Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Tripura, and Sikkim. It is situated 500-1,500 meters above mean sea level and lies between 22°05 and 29°30N latitudes, 87°55 and 97°24 E longitudes. The region's overall geographical area is 2.62 lakh km (1 lakh 0.1 million), or roughly 8% of India's total area and 3.4% of its total cultivable area. This region's net sown area is 4.13 million hectares (m/ha), of which approximately 1.3 m ha have a significant problem with soil erosion (Yadav et al., 2020). In the area, 84% of the soil is thought to be acidic, with low levels of available P and Zn but high to medium levels of available N and K. Rainfall in the region is abundant (2,400 mm/year), mostly during the monsoon season, and contributes approximately 10% (42.50 million hectare meters, mhm) of the nation's total precipitation of 420 mhm (Das et al., 2017). The area is a hotspot for biodiversity, home to numerous endemic species such as more than 50 bamboo species (which make up 50% of the nation), 6,000 varieties of rice, 14 banana species (Musa paradisciaca L.), 17 citrus species, approximately 600 types of orchids (of which 175 are rare), and a variety of aromatic and medicinal plants. Furthermore, according to Saha et al. (2012), of the entire geographic area of NER, roughly 54.1% is covered by forests, 16.6% by crops, and the remaining land is either uncultivated or used for non-agricultural purposes. Since over 70% of the population works either directly or indirectly in agriculture and related industries, the socioeconomic situation of the people living in NER is primarily rural and agrarian. In the Northeastern Region, most indigenous farming practices are organic in nature and rely on traditional knowledge systems that have been practiced for millennia. The most common of these systems is "Jhum" farming, sometimes referred to as "Slash and Burn" agriculture, which is practiced throughout the Northeastern region, except Sikkim, where any types of burning is prohibited. While farmers in Assam, Manipur, and Tripura use pond-based integrated farming, "Zaboo" farming-an indigenous farming method carried out on sloping terrain with water collection tanks on the top slope and farming activities on the mid- and lower slopes-is performed in Nagaland. Similarly, Arunachal Pradesh uses the traditional rice-based agricultural method known as "Apatani," but Sikkim and Nagaland use terraced or wet rice agriculture. Because of this, all of these methods are organic by default. Farmers also utilize composts, farmyard manure, green manure, and locally produced, self-prepared products and methods to control pests in both crops and vegetables (Das et al., 2018). Moreover, because there is abundant biomass available and synthetic fertilizer and chemical use is quite low (<12.0 kg/ha), and animal dung are unique to the area, there are lots of opportunities for organic farming in NER (Das et al., 2017). As a result, the Indian government has designated NER as a possible center for advancing organic farming, and in 2016, Sikkim was designated as the nation's first organic state. Similarly, the state governments of Mizoram, Arunachal Pradesh, and Meghalaya have been endorsing and implementing organic farming as a future crop (Babu et al., 2020).
4.1. Farming in the NER - "Organic Farming Practices in Northeast India"
India's Northeast area has enormous potential for producing organic food. Additionally, the region is home to the greatest number of small-scale organic farmers who primarily practice traditional low-input agriculture, which is organic by necessity or default. Sikkim has a long history of using traditional agricultural methods because relatively little outside input is needed to cultivate crops there. In 2003, this Indian state was formally designated as one organic state, and by 2016, it had achieved full organic status. The Indian government has launched a number of programs to systematically promote organic farming, including well-known ones like the National programme for Organic Production (NPOP), the Paramparagat Krishi Vikas Yojana (PKVY), and the National Project on Organic Farming (NPOF) in various Northeastern states (DAC, 2017). According to Mitra and Devi (2016), the majority of the NER is made up of various types of organic farming that are carried out in a variety of agro-climates, especially in rain-fed, hilly, and mountainous regions as well as tribal communities. Numerous economically significant forest products, like medicinal plants and herbs used in organic farming, are referred to as "wild collections." Based on data from 2016 to 2017, the total area in NER certified as organic is 118084 hectares. The cultivation extends beyond the edible sector to include non-food sector, which includes items gathered from wild plants, organic cotton, and other fibers. Since inorganic fertilizers and chemicals are used to the least extent in NER, there is a great deal of potential for organic farming in this region. The majority of crops have average yields that are significantly lower than the national average, therefore farming practices continue to be low input and low yield focused. Additionally, the area receives an abundance of rainfall, which promotes the creation of biomass, which is essential for sustainable crop production because it serves as a vital supply of organic nutrients (Singh et al., 2021). Therefore, after organic farming is adopted, the region has enormous potential to increase farm revenue, decrease rural poverty, and improve food and nutritional security (Das et al., 2018). Additionally, there is a great deal of room for horticultural crop development in organic production systems in order to maximize productivity (Avasthe et al., 2020; Babu et al., 2020). At the ICAR Complex in Meghalaya, a seven-year study on crop productivity was carried out to estimate the potential yield loss in organic farming when converting from integrated or inorganic nutrient-management techniques. However, it was discovered that there was no yield penalty for using organic farming, and that the average productivity of crops like tomatoes and carrots was found to be a part under both integrated nutrient-management (21.9 and 10.4 Mg/ha, respectively) and organic farming (22.1 and 10.1 Mg/ha, respectively) (Das et al., 2017). This has led to the development of several horticulture-based industries on the product lines, such as fruit-based alcoholic beverages, ginger processing/dehydration, apple cultivation and processed products, citrus products that have been processed, sago and starch based on tapioca (Manihot esculenta C), cold storages for horticultural produce, and multipurpose products that involve processing fruit and vegetables. Such initiatives have the power to transform the area and elevate the status of its economically sound populace. Since jhum is grown on the majority of the region's land, it is possible to successfully convert these areas for the production of organic tea, coffee, medicinal, aromatic, and dye plants. These crops have enormous potential to provide jobs and revenue, which might benefit farmers and laborers both inside and outside of the country economically the NER component or individual state. On a commercial scale, organic production of specialty rice and other nutrient-dense minor millets/cereals is also possible. The NER offers significant potential for less capital-intensive dairy and poultry processing due to the high demand for non-vegetarian products like dried salmon and other similar items. Similar to this, by establishing small-scale processing facilities locally, a variety of underutilized fruits, vegetables, and wild crops can be accessed, boosting the rural economy and creating jobs.
4.2. Climate and soil in the Northeastern 
Five soil orders were identified among the northeastern states by the ICAR-National Bureau of Soil Survey and Land Use Planning, Nagpur, Maharashtra: Inceptisols, Entisols, Alfisols, Ultisols, and Mollisols. The region has almost double the national average of 20.17% land degradation-36.64% of the entire geographical area-than the country as a whole (Ministry of Rural Development and National Remote Sensing Agency, 2000). Significantly more severe land degradation is a problem in states like Manipur, Nagaland, and Sikkim. Apart from these, unfavorable microclimates frequently impede sufficient growth and development of crops, particularly field crops, due to poor soil health caused by acidic soil conditions (High rainfall causing leaching of most of the cations), aluminum toxicity, undulating topography, and sloppy terrains (Praharaj and Singh, 2019). Like soils, NER is highly susceptible to changes in the climate. The region has recently seen a number of dangers brought on by climate change, which are marked by extreme weather occurrences and have a negative impact on the region's natural resource dynamics. The Northeast region's socioeconomic circumstances and fragile geo-ecological state make it particularly vulnerable to the effects of climate change. The region's farming pattern and water balance will undoubtedly be impacted by the rising temperature and falling rainfall trends throughout time (Lairenjam et al., 2017). Six agro-climatic zones have been established to represent the wide physiographical variations seen in the northeastern region of India. There are 262,179 square kilometer of overall geographical area and a net area sown (Northeastern states) is expected to be 6,259,000 acres. Assam has the largest cultivable land (3,357,000 hactare) among the NER states, while Sikkim has the smallest (77,000 hactare). The following lists the land-use statistics for India's North Eastern Region. Another crucial factor in the development of agriculture is the amount of land used for operations. Each NEH state has a different operational land holding, with the bulk of land holdings falling into the marginal category and the least amount having huge land holdings. 
4.3. Status of farming in the Northeastern region
There are two categories of agricultural and farming activities in NER: lowlands agriculture and hill agriculture. Recently, a number of efforts have been launched by the federal and state governments to support farming as an enterprise and to boost socioeconomic progress in the region. In practically every state in the NER, the acreage, productivity, and production of the main food grains show a modest growth rate. In terms of food grains, maize and rice are the most important crops in plain and hilly regions, providing food for the population. In addition, the region's several states grow oilseeds and pulses. In terms of genetic biodiversity, the NER is home to one of the richest pools of diverse horticultural crops, including a wide range of fruits, vegetables, spices, aromatic and medicinal plants, and ornamental plants. 
Based on household data from NER states, Mizoram had the largest ratio of agriculture households compared to rural households (81%), with Meghalaya coming in second (75%). Nonetheless, Meghalaya (11,792) had the highest average monthly income per agricultural household, followed by Arunachal Pradesh (10,869), Nagaland (10,043), and Tripura (5429) (Singh et al., 2021). 

4.4. The problems Concerning Organic Farming in Northeastern India 
The marketing issue is the main barrier to organic farming in Northeastern India. The biggest obstacle to selling organic products is consumer ignorance. Additionally, the cost of the organic product is sufficiently high. Only a small percentage of people can afford it on a daily basis due to the increased price (Babu et al., 2015). While, NER has numerous benefits for organic farming, there are drawbacks as well, which are problems with output marketing, inadequate infrastructure, high input costs, organic input marketing, lack of a suitable agriculture policy, lack of funding, lack of knowledge about organic methods, and inconvenience of the natural method, lack of a pricing advantage, small holding size, remote location, difficulty controlling diseases and insect pests under organic conditions, and availability of high-quality organic seed are some of the factors (Babu et al., 2015). 
5. Prospects for Organic Agriculture in Northeastern India 
Traditional farming practices were still employed by the farmers in India's Northeastern area. Organic farming has enormous potential in this area. This is so that it designates a certain area as the best for organic farming. According to Sing and Ray (2015), the North-eastern Region (NER) is home to a few specialty crops with strong market needs, including Assam lemon, Joha rice, medicinal rice, and passion fruit. In 2003, the NER was regarded as an area dedicated to organic farming. By implementing organic practice on approximately 76,000 hectares of agriculture, the state of Sikkim became the first state in India to formally announce the adaptation of organic farming to ensure the long-term substance of fertility, protection of environment and ecology, healthy living, and decreasing the risk of health ailments (Niranjan, 2023). Mizoram and Sikkim are closely related. Organic farming has a lot of potential in the Northeast. First off, there is enough rainfall in the area (Between 2000 and 11,000 millimeters annually) to support organic farming. When there is less run-off water in the field and intense rainfall in the area, organic farming produces well. The development of organic matter in soils is a huge possibility for the region. Additionally, it has the capacity to store large amounts of carbon in the soil, which is a useful tool in the fight against climate change. Growing in popularity is the need for safe, healthful organic food that tastes even better because it was cultivated in the virgin soils and unspoiled environments of the Northeastern states as an exceptional chance for the area's farmers. The region is set to become a center for the organic production of its distinctive heritage crops as a result of its newfound focus on modern organic agriculture, which is a benefit of missing out on the green revolution. Sensing the potential, the Prime Minister launched a program in 2015 called "Mission Organic Value Chain Development for North Eastern Region" (MOVCDNER) to foster the growth of commercial organic farming in the area. Since then, MOVCDNER has played a significant role in improving the lives of the organic farmers in the area. From farm to fork, the program offers farmers end-to-end assistance, including value addition through processing and direct market connections to both domestic and foreign markets, as well as high-quality output and efficient postharvest management (Press Information Bureau, Government of India, Ministry of Agriculture and Farmers Welfare, 2021). In India, organic farming is the way of the future for agriculture; the northeast is a prime illustration of this. In the Northeastern states, organic farming is becoming more popular as people become more health concerned. The Indian government makes the required efforts to support organic farming in each of the nation's states. 
Table 1: Organic cultivation in North-East Region
	States
	Area (in Hectares)
	Conversion

	Sikkim
	74,094
	1982

	Meghalaya
	2580
	37756

	Assam
	9883
	18129

	Nagaland
	3526
	5314

	Arunachal
	51
	6129

	Manipur
	158
	5240

	Tripura
	204
	2048

	Mizoram
	0
	999

	Total
	90496
	77597


 Source: Agricultural and Processed Food Product Export Development Authority.

6.The main challenges and obstacles facing organic farming in India.

Despite its many benefits for sustainability, environmental preservation, and health, organic farming has a number of obstacles that may affect its effectiveness and rate of uptake. This section examines the various difficulties faced by organic farmers, outlining the method's intrinsic intricacies as well as the outside variables that affect its use. Obtaining and using organic nutrients is one of the main issues in organic farming. Organic farmers have fewer options than those in conventional agriculture, which has access to a large variety of synthetic fertilizers made to satisfy certain nutrient needs. In order to maintain balanced soil fertility, these organic inputs-such as compost, manure, and bone meal-need to be carefully managed because their nutrient contents might vary greatly and may not contain the same proportion of nutrients that plants require (Gosling, 2005). Because organic farming does not rely on synthetic pesticides and herbicides, controlling weeds, diseases, and insect pests becomes more difficult. Furthermore, this scenario is made more difficult by the variation in environmental circumstances and pest behaviors. A more complex approach is required for the organic method, which includes crop rotation, companion planting, biological controls, and occasional tillage. Although these techniques can be useful, they frequently need for a more sophisticated understanding and occasionally produce less predictable results than chemical controls (Altieri, 1999). It can be difficult to control soil fertility in organic farming, especially when using organic fertilizers.

7. Future of Organic Farming in India
With a net cultivated area of 140.1 million hectares, India is one of the world's most fertile countries (Karunakaran, 2018). It works in unison with the nation's broader agricultural sector, which provides 20 to 30% of all household income and serves as the main source of economic livelihood Department of Agriculture and Cooperation, Government of India, "Organic Agriculture (National Centre of Organic Farming, 2017). Even though organic farming is practiced in India as a form of traditional farming, the introduction of modern techniques and rapid population increase caused conventional farming to be widely adopted in order to address the food crisis. However, greater knowledge of the chemical's effects on soil health and food quality and safety issues is the reason for the growing demand for organic produce (Manida, 2021). India has a good chance for organic farming because of its wide drylands, skilled traditional farmers, strong indigenous farming system, and abundant rainfall in the country's northeastern mountainous regions. A strong basis for enhancing contemporary organic agriculture is provided by the current understanding of traditional agricultural practices (Karunakaran, 2018). The world's largest producer of organic products is India Department of Agriculture and Cooperation, Government of India, "Organic Agriculture (National Centre of Organic Farming, 2017). Agroecological techniques, mycorrhizal fungi, nanobiostimulants, and 3D printing are only a few of the innovations in organic farming that present promising prospects for an improved organic farming system in the future (Pavani, 2022). 

8. Conclusion
In this review paper we have examined the research on certified organic agriculture's global impacts on the economy, society, environment, and health. While some studies reveal variations between the chemical makeup of conventional and organic foods, some do not, and those that do may not be clinically significant due to their small differences. Only 1% of all agricultural land is currently used for organic farming. All potential fields of science must be taken into consideration while adapting solutions locally. There are currently no perfect solutions for these problems, either in conventional or organic approaches. Organic farming is able to strike a balance between environmental performance and resource usage efficiency, both of which are critical from the standpoint of resource sufficiency in sustainability. Organic farming has considerable promise in the northeastern region of India. NER lags much behind the national average in terms of organic production and exports, and the region is unable to capitalize on the potential.  Additional investigation is required for commercialization of organic farming in India's northeast with the application of cutting-edge technology for both environmental sustainability and revenue generation.
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