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Organic agriculture is an agricultural system which originated early in the 20th century in reaction to rapidly changing farming practices. It is defined by the use of fertilizers of organic origin such as compost manure, green manure, and bone meal and places emphasis on techniques such as crop rotation and companion planting. Biological pest control, mixed cropping and the fostering of insect predators are encouraged. Organic standards are designed to allow the use of naturally occurring substances while prohibiting or strictly limiting synthetic substances. 
Organic agricultural methods are internationally regulated and legally enforced by many nations, based in large part on the standards set by the International Federation of Organic Agriculture Movements (IFOAM), an international umbrella organization for organic farming organizations established in 1972. 
Organic agriculture can be defined as: an integrated farming system that strives for sustainability, the enhancement of soil fertility and biological diversity while, with rare exceptions, prohibiting synthetic pesticides, antibiotics, synthetic fertilizers, genetically modified organisms, and growth hormones.
"Organic agriculture is a production system that sustains the health of soils, ecosystems and people. It relies on ecological processes, biodiversity and cycles adapted to local conditions, rather than the use of inputs with adverse effects. Organic agriculture combines tradition, innovation and science to benefit the shared environment and promote fair relationships and a good quality of life for all involved.." — IFOAM.
	Organic farming system in Nepal is not new and is being followed from ancient time. Sustainable agriculture is that way to produce food, fiber from plant and animal using the environment friendly farming method that protect ecosystem, control global warming, public health, human communities, safe food, good nutrition and animal welfare. Organic farms raises livestock and grows a crop in a way that does not pollute the environment.

[bookmark: _Toc50846947]Objective
1. To Learn about the history of organic agriculture
2. To  learn about the method of organic farming.
3. To study comparative advantage of  organic agriculture over conventional agriculture.
4. To learn about the scope of organic agriculture in future.
[bookmark: _Toc50846948]Methodology
1. Review of different articles  based on organic agriculture history.
2. Review of different articles based on organic agriculture methods.
3. Review of different articles  based on organic agriculture comparison with conventional agriculture for finding its scope in future.
[bookmark: _Toc50846949]Literature Review
[bookmark: _Toc50846950]History
The British botanist Sir Albert Howard is often referred to as the father of modern organic agriculture. From 1905 to 1924, he worked as an agricultural adviser in Pusa, Bengal, where he documented traditional Indian farming practices and came to regard them as superior to his conventional agriculture science.(Rana SS. 2016)
The term organic farming was coined by Lord North bourne in his book Look to the Land (written in 1939, published 1940). From his conception of "the farm as organism," he described a holistic, ecologically balanced approach to farming. . In 1939, influenced by Sir Albert Howard's work, Lady Eve Balfour launched the Haughley Experiment on farmland in England. It was the first scientific, side-by-side comparison of organic and conventional farming. Four years later, she published The Living Soil, based on the initial findings of the Haughley Experiment. Widely read, it led to the formation of a key international organic advocacy group, the Soil Association. (Rana SS. 2016)
During the 1950s, sustainable agriculture was a topic of scientific interest, but research tended to concentrate on developing the new chemical approaches. In the US, J.I. Rodale began to popularize the term and methods of organic growing, particularly to consumers through promotion of organic gardening. . In 1962, Rachel Carson, a prominent scientist and naturalist, published Silent Spring, chronicling the effects of DDT and other pesticides on the environment. A bestseller in many countries, including the US, and widely read around the world, Silent Spring is widely considered as being a key factor in the US government's 1972 banning of DDT. The book and its author are often credited with launching the worldwide environmental movement. In the 1970s, global movements concerned with pollution and the environment increased their focus on organic farming. As the distinction between organic and conventional food became clearer, one goal of the organic movement was to encourage consumption of locally grown food, which was promoted through slogans like "Know Your Farmer, Know Your Food". In 1972, the International Federation of Organic Agriculture Movements (IFOAM) was founded in Versailles, France and dedicated to the diffusion and exchange of information on the principles and practices of organic agriculture of all schools and across national and linguistic boundaries. In the 1980s, around the world, farming and consumer groups began seriously pressuring for government regulation of organic production. This led to legislation and certification standards being enacted through the 1990s and to date.	( Rana SS. 2016)
[bookmark: _Toc50846951]Organic farming methods
1. Convert the land from conventional to organic method
2. Make sure surrounding biodiversity and sustainability on farm
3. Produce food utilize alternative sources of nutrients
4. Crop rotation,  residue management, green manures, compost, biological inputs
5. Manage weeds, pests and culture of agriculture by biological control system
6. Choose the species of plant and animal that are resistant to disease
7. Never use the genetically modified organisms
8. Grow livestock (animals and poultry) free and pasture raised with organic feed
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Figure  | Organic management  practices. The complex interactions among structural factors and tactical management strategies on  a diversified organic farm producing food,  fiber and fuel for human and livestock use and consumption. Structural factors, represented by circles, are the foundation of organic management, with diverse crop and livestock rotations at the centre. Tactical management decisions are used to supplement the structural factors and include the use of: biological controls; supplementary lime, organic fertilizers and compost; hedges, margins and other habitat areas; species, variety and breed selection; temporal and spatial patterns; and physical weed management. Figure adapted from Agronomic and environmental implications of organic farming systems, 2001 Elsevier.
[bookmark: _Toc50846952]Organic agriculture in 21st century
	About 38% of Earth’s land cover is occupied by agriculture (FAO online data base 2015). Although agriculture provides growing supplies of food and other products, it is a major contributor to greenhouse gases, biodiversity loss, agrochemical pollution and soil degradation (Rockström, J. et al.,2009; Godfray, H. C. J. et al.,2010; Amundson, R. et al.,2015). Most of these environmental consequences come from arable land, which comprises around 12% of the land cover (FAO online data base 2015). The challenge of feeding a growing population expected to reach 9 to 10 billion people by 2050 while protecting the environment is daunting. Adopting truly sustainable/organic farming systems on a wide scale is our best opportunity for meeting this grand challenge and ensuring future food and ecosystem security. Concerns about the un sustainability of conventional agriculture have promoted interest in other farming systems, such as organic, integrated and conservation agriculture. (National Research Council Toward Sustainable Agricultural Systems in the 21st Century) (The National Academies, 2010). According to a US National Academy of Sciences report, any farm, be it organic or conventional, can only be deemed sustainable if it produces adequate amounts of high-quality food, enhances the natural-resource base and environment, is financially viable, and contributes to the wellbeing of farmers and their communities. With the rise of organic farming in the past two decades, hundreds of research studies comparing different aspects of organic and conventional farming systems have been published. This section focuses on assessing such comparison studies across these four sustainability areas.
1. Production
2. Environment
3. Economics
4. Wellbeing
 
[bookmark: _Toc50846953]Production
Production includes crop and animal yield and their quality. Numerous individual studies have compared yield differences between organic and conventional systems. These data have been synthesized in several meta-analyses or reviews; according to these studies, yield averages are 8 to 25% lower in organic systems (Stanhill, G,1990). However, with certain crops, growing conditions and management practices, organic systems come closer to matching  conventional systems in terms of yields. According to one such synthesis study, the best yielding organically grown crops or crop groups are rice, soybeans, corn and grass-clover, which yield 6 to 11% less than conventional systems; the lowest yielding are fruits and wheat, which yield 28 and 27% less, respectively (de ponti et,al 2015). Another meta-analysis found fruits, soybeans and oil seed to be the highest yielding organic crops, and wheat and vegetables the lowest, yielding 37 and 33% less than conventional systems respectively (Seufert, et,al 2012). In cases where organic crop rotations depend on green manure crops, food production over the whole rotation may be lower than one-to one crop yield comparisons suggest (de ponti et,al 2015).. Some studies give strength to the argument that adoption of organic agriculture under agro ecological conditions where it performs best may close the yield gap between organic and conventional systems. Under severe drought conditions, which are expected to increase with climate change in many areas, organically managed farms have frequently been shown to produce higher yields than their conventional counterparts (Lotter et,al,2003) due to the higher water-holding capacity of organically farmed soils. In addition, improvements in management techniques and crop varieties for organic systems may also close this yield gap. For example, direct selection of wheat cultivars in organic systems has resulted in improved yields in organic systems when compared with indirect selection of wheat cultivars in conventional systems (Murphy et,al, 2007). Whereas organic systems yield less food, organic foods have significantly less to no synthetic pesticide residues compared with conventionally produced foods (Baker, B.p et,al,2002). Studies have also found that children who eat conventionally produced foods have significantly higher levels of organophosphate pesticide metabolites in their urine than children who eat organically produced foods (Lu C et,al,2006 ). In 2012, the American Academy of Pediatrics reported that an organic diet reduces children’s exposure to pesticides, and provided resources for parents seeking guidance on which foods tend to have the highest pesticide residues. Although these data show that organic foods may present some clear advantages when it comes to synthetic pesticide residues, the human health impacts of pesticide exposure from food are not clear, and organically certified pesticides need to be better identified and taken into account.

[bookmark: _Toc50846954]Environment
Organic farming systems consistentlyhave greater soil carbon levels, better soil quality and less soil erosion compared with conventional systems (Gattinger, A. et al,2012). In addition, organic farms generally have more plant diversity, greater faunal diversity (insects, soil fauna and microbes, birds) and often more habitat and landscape diversity (Alföldi, T. et al,2002). Most functional groups, such as herbivores, pollinators, predators and producers (plants), are more diverse in organic farming systems (Lynch, D., Halberg, N. & Bhatta,2012). As organic agriculture uses virtually no synthetic pesticides, there is little to no risk of synthetic pesticide pollution of ground and surface waters. With respect to nitrate and phosphorous leaching and greenhouse gas emissions, organic farming systems score better than conventional farming when expressed per unit production area (Alföldi, T. et al,2002).
[bookmark: _Toc50846955]Economics
The main factors that determine the profitability of organic agriculture include crop yields, labour and total costs, price premiums for organic products, the potential for reduced income during the organic transition period (usually three years), and potential cost savings from the reduced reliance on non-renewable resources and purchased inputs inputs (Zentner, R. P. et al,2011). When actual price premiums (higher prices awarded to organic foods) were included, organic agriculture proved significantly more profitable (22 to 35% greater net present values) and had higher benefit/cost ratios (20 to 24%) than conventional agriculture. When organic premiums were taken away, net present values (−27 to −23%) — net returns accounting for the time value of money — and benefit/cost ratios (−8 to −7%) of organic agriculture were significantly lower than conventional agriculture (Crowder, D. W. & Reganold, J. P.,2015).  Although price premiums were 29 to 32%, breakeven premiums necessary for organic profits to match conventional profits were only 5 to 7%, even with organic yields being 10 to 18% lower. The fact that organic premiums were significantly higher than breakeven premiums suggests that organic agriculture can continue to expand even if premiums decline. The study also found that total costs were not significantly different, but labour costs were significantly (7 to 13%) higher with organic farming practices. Although one of the successes of conventional agriculture has been its ability to produce more with less labour, some have found the extra labour of organic agriculture to be beneficial in providing rural employment and development opportunities (Prihtanti, T. M. et al, 2014). Few economic studies have accounted for negative externalities (such as environmental costs) or positive externalities (such as ecosystem services), with associated monetary values, in organic and conventional comparison studies. Putting a price on the negative externalities caused by farming, such as soil erosion or nitrate leaching into groundwater, would make organic agriculture even more profitable, given that its environmental impact is less than that of conventional agriculture. Indeed, it has been estimated that a switch to organic production would lower the external costs of agricultural production 75% (Pretty, J. N et al, 2005)
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How well organic, conventional and other farming systems are performing in areas such as social equity (for instance, issues of gender, race, ethnicity and class) and quality of life for farm families and communities remains unclear due to limited research. Available data indicate that both organic and conventional farming systems need to make significant progress to meet social sustainability goals. However, organic farming has been shown to have some socio cultural strengths, such as positive shifts in community economic development, increased social interactions between farmers and consumers(MacRae, R. J etal,2007), and greater employment of farm workers and cooperation among farmers. Although organic farming often requires additional manual work on the farm, it reduces the exposure of farm workers to pesticides and other chemicals. Such exposure can be particularly problematic in less-developed countries, where illnesses and death have resulted from occupational and accidental exposure (due in part to the fact that it is impractical and expensive for workers to use safety equipment) (Eddleston, M. et al,2002). Organic certification programmes have adopted social wellbeing goals. Guidelines of the International Federation of Organic Agriculture Movements (IFOAM) stipulate that organic farmers should be able to support themselves and other workers with fair incomes, while maintaining safe and dignified working conditions (IFOAM, 2014). 






[bookmark: _Toc50846957]Scope for organic agriculture in future
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Figure | Policy instruments for overcoming barriers to farmers adopting more sustainable farming systems. For any farm to be sustainable, it must meet four goals: (1) produce adequate amounts of high-quality food (production); (2) enhance the natural-resource base and environment (environment); (3) be financially viable (economics); and (4) contribute to the wellbeing of farmers and their communities (wellbeing).  Despite the appeal of a sustainable agriculture philosophy, the task for farmers to achieve agricultural sustainability is challenging. Just because a farm is organic does not mean that it is sustainable. However, research shows that organic farming systems better balance the four sustainability goals than their conventional counterparts and are more likely to achieve agricultural sustainabilit. Yet, significant barriers to adopting organic agriculture exist, including powerful vested interests and existing policies, lack of information and knowledge, weak infrastructure and other economic challenges, and misperceptions and cultural biases. In fact, many of these same barriers exist for other innovative systems, such as agroforestry, conservation agriculture, integrated farming and mixed crop–livestock systems. A diversity of policy instruments is needed to overcome these barriers, and can be categorized as financial, legal and knowledge-based instruments. ( John P. Reganold* and Jonathan M. Wachter, 2016)
More than 40 years after Earl Butz’s comment, we are in a new era of agriculture, as reflected in the words of current US Secretary of Agriculture Tom Vilsack: “Organic agriculture is one of the fastest growing segments agriculture and helps farmers receive a higher price for their product as they strive to meet growing consumer demand. Moreover, organic agriculture has been able to provide jobs, be profitable, benefit the soil and environment, and support social interactions between farmers and consumers. Although organic agriculture has an untapped potential role in global food and ecosystem security, no one farming system alone will safely feed the planet. Rather, a blend of organic and other innovative farming systems, including agro forestry, integrated farming, conservation agriculture, mixed crop and livestock, and still undiscovered systems, will be needed for future global food and ecosystem security. For example, integrated farming systems that blend mostly organic with some conventional practices have been shown to be more sustainable than conventional farming systems and are likely to play a central role. Achieving global food and ecosystem security requires more than just achieving sustainable farming systems worldwide. We need to reduce food waste, improve food distribution and access, stabilize the human population, eliminate the conversion of food into fuel, and change consumption patterns towards a more plant-based diet. Equal adherence to all four sustainability goals of production, environment, economics and social wellbeing does not limit but encourages farmers and researchers to innovate. The challenge facing policy makers is to create an enabling environment for scaling-up organic and other innovative farming systems to move towards truly sustainable production systems. This is no small task, but the consequences for food and ecosystem security could not be bigger. To make this happen will require mobilizing the full arsenal of effective policies, scientific and socioeconomic advances, farmer ingenuity and public engagement. ( John P. Reganold* and Jonathan M. Wachter,2016)

[bookmark: _Toc50846958]Conclusion
 Formally organic agriculture was started after 1940 when Lord North bourne for the first time used Term organic farming in his book  Look to the Land. Sir Albert Howard is Known as  the father of modern organic agriculture. Form 1939 scientist started comparative study for Conventional agriculture and organic agriculture. After 1992, when DDT was banned by US government, global movement concerned with pollution and environment increased their focus on organic farming. In 1972, the International Federation of Organic Agriculture Movements (IFOAM) was founded in Versailles, France and dedicated to the diffusion and exchange of information on the principles and practices of organic agriculture of all schools and across national and linguistic boundaries. Legislation and certification standards being enacted after 1990s when farming and consumer group pressurize the government and till date this process is legalized.
	Use of fertilizers of organic origin such as compost manure, green manure, and bone meal and places emphasis on techniques such as crop rotation and companion planting, biological pest control, mixed cropping and the fostering of insect predators are encouraged in organic agriculture.
	There is the great challenge to feed the growing population till 2050 since our agricultural land is limited, i.e. 38% of total earth’s land cover and adopting truly sustainable/organic farming systems on a wide scale is our best opportunity for meeting this grand challenge and ensuring future food and ecosystem security. After review of 15 scientific literature many of these studies says organic food being more nutritious (for instance, having higher concentrations of vitamin C, total antioxidants and total omega-3 fatty acids, and higher omega-3 to -6 ratios), conventional chicken and pork had a 33% higher risk for contamination with antibiotic-resistant bacteria compared with organic alternatives.
	Organic agriculture uses virtually no synthetic pesticides there seems to be little or no risk of synthetic pesticide pollution of ground and surface water. Leaching of phosphorus, nitrate and greenhouse gas emissions are also very low in organic farming. With yield  8-25% low in organic farming compared to conventional farming organic farming profit was just  5-7% less than conventional farming as organic product were paid higher and cost of production were not significantly different.
Thus , some change is needed in both organic and conventional farming system to meet social sustainability goals.  However, organic farming have shown positive strengths for community development by increasing social interaction between farmers and consumers and also provides greater employment of farm workers and cooperation among farmer but to make organic farming system sustainable it is important to balance four sustainability goal which is great challenge for organic farmer yet organic farming systems better balance the four sustainability goals than their conventional counterparts and are more likely to achieve agricultural sustainability
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