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ABSTRACT 

Farming is critical for two reasons: it provides food which is the basis of human life and involves important 
interface with nature. Current chemical farming methods have been called exploitative even by promoters of so 
called green revolution in India. Official reports document extensive soil degradation, water pollution and unsafe 
food because of conventional farming methods. Even without harmful residues, nutritional content of farm 
produce has declined over time. Heavy reliance on external inputs leads to high energy use and thus contributes 
to climate change and environmental degradation. 

Faced with these consequences of conventional farming, two different paths have appeared on the horizon- one 
that of genetically modified seeds and soil-less farming etc. leading to further corporatisation of farming and the 
other one that of various strands of organic farming. While it is generally recognised that organic farming is 
environmentally safer, provides healthier food and is sustainable, yet it is widely doubted if it can provide 
qualitatively better food in enough quantity too.  

The paper discusses these two aspects in sequence; first it discuss how self-reliant organic farming can provide 
solution to the problems created by chemical farming as well as provide better food. Thereafter, it examine the 
yield question. Three different sets of data- international, national and local clearly show that organic farming is 
not low yielding either. In spite of its own experimental results, ICAR is not recommending mainstreaming of 
organic farming. But if environment and health is to be protected, then chemical farming has to go and organic 
farming is the way to go.  Besides literature review, based on a decade long experience of Haryana, a core area 

economically, environmentally and 
socially viable alternative and it does not have to invented de novo.  

Keywords: agriculture, chemical farming, green revolution, nutrition, organic farming, sustainable farming, 
yield. 

Introduction: Conventional Farming Adversely Impacts Environment, Energy and Health: Self-reliant 
organic farming contributes to protection of all 

In the context of developmental as well as environmental sustainability, agriculture is very important for two 

share of human use of land. Pasture 
two-thirds of human water use is for agriculture. In Asia the share is four-fifths. Crop and livestock production 

y, major product of agriculture is food 
which is the basis of life. Hence, critical evaluation of farming is important.  

India, claim that 

Commission, (GOI 2001) also labelled the conventional agricultur
resulted in damaging impacts on environment, human and animal health, soil and water resources.  The intensive 
chemical agriculture that has been followed after green revolution successes is causing heavy pollution of our 
food, drinking water and air. The life expectancy has improved but the quality of life has substantially 
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deteriorated. The rural economy is in ruins because of over-dependence of outside inputs in agriculture such as 
seed, fertilisers, pesticides, growth-promoting chemicals etc. 

Agriculture and Allied Sectors for Formulation of the Eleventh Five Year Plan (2007-
noted that 
Productive capacity of land is declining due to nutrient mining, imbalance in the application of soil nutrients, 
neglect of micro nutrients and inad

Development it appears that nearly two third of our agricultural land is degraded or sick to some extent and only 

uniformity of crops with vast tracts of lands sown with the same genotype extending into even neighbouring 

(emphasis added).  

source of water pollution by nitrates, phosphates and pesticides. They are also the major anthropogenic source of 
the greenhouse gases methane and nitrous oxide, and contribute on a massive scale to other types of air and water 

beneficial micro-organisms and cause health hazards to farm workers. Modern monoculture using synthetic inputs 
often harms biodiversity at the genetic, species and ecosystem levels. The external costs of conventional 

direct contribution of agriculture to average greenhouse gas emissions between 2007-16 was about 12% and if 
indirect contribution including industrial production of farm inputs and food transportation etc is included, it was 
between 21-37%, which is fairly high (IPCC 2020). So, adverse environmental and health consequences of 
conventional chemical farming have been known for a long time. However, majority of mainstream agricultural 
scientists think that there is no alternative to it as without chemicals it is not possible to feed growing population. 
A renowned agriculture scientist Norman Borlaug opined that 
you have the animal manures, the human waste, the plant residues

on without chemical 

in questioning the yield potential of farming without agro-chemicals (Chaudhary 2008). We need to critically 
examine this thesis. A close examination of literature and a decade long work with organic farmers of Haryana, 

- There Is No Alternative- 
does not apply. Better alternatives are avai de novo. 

In the next section we describe alternative of chemical farming and its multifarious advantages. Third section 
deals with the most critical charge against the alternative farming system.  Last section deals with some other 
charges against organic farming along with listing its limitations and obstructions.  

II- Alternatives of chemical farming and its advantages  

Faced with the agricultural crisis, two different paths have appeared on the horizon- one that of genetically 
modified seeds and/or soil less farming leads to further reliance on external inputs which in turns clearly going to 
involve corporate control over farming. The other alternative is various strands of organic farming. There is a 
wide diversity in - 
expressions range from subsistence producers committed to health and environmental values to input-substitution 

cialabba 2007). Organic farming certainly implies non-usage of 
chemical fertilizers and chemical plant protection methods (along with non-use of genetically modified seeds and 
sewer water etc) but it is not limited to just that.  A distinction within the organic farming that is particularly 
important is the one between self-reliant organic farming with no or very limited external/non-farm inputs and 
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organic farming that heavily relies on external/non-farm inputs. These are practically two different paradigms of 
organic farming, but for the source of nutrition, external input - dependent organic farming is closer to 
conventional chemical farming as it is more likely to follow other agronomic practices of conventional chemical 
farming. But if organic farming is to be practiced without reliance on external inputs, then besides stoppage of 
chemicals, other agronomic practices also have to undergo extensively change and the extent of such changes will 
become clear as we proceed. My firsthand experience in Haryana is that of self-reliant organic farming. To 
differentiate it from other approaches of organic farming, I will be calling it natural farming.  

It is widely (though not universally) recognised that organic farming is environmentally safer and sustainable and 
hence, it can contribute to climate change mitigation as well as adaptation to climate change.  Moreover, it can 
provide safer and more nutritious food.  In rest of this section I will elaborate on this claim. An FAO study notes 
that: Organic agriculture has considerable potential for reducing emissions of greenhouse gases. Organic 
agriculture in general requires less fossil fuel per hectare and kg of produce due to the avoidance of synthetic 
fertilizers. Organic agriculture aims at improving soil fertility and nitrogen supply by using leguminous crops, 
crop residues and cover crops. The enhanced soil fertility leads to stabilization of soil organic matter and in many 
cases to a sequestration of carbon dioxide into the soils. This in turn increases the soil
thus contributing to better adaptation of organic agriculture under unpredictable climatic conditions with higher 
temperatures and uncertain precipitation levels. Organic production methods emphasizing soil carbon retention 
are most likely to withstand climatic challenges. Soil erosion, an important source of CO2 losses, is effectively 
reduced by organic agriculture. Organic systems are highly adaptive to climate change due to the application of 

nowledge, soil fertility-building techniques and a high degree of diversity. 

reviewed scientific literature concludes that organic agriculture has much to offer in both mitigation of climate 
change through its emphasis on closed nutrient cycles and is a particularly resilient and productive system for 

high as in 
conventional plots during torrential rains ... This significantly reduced the risk of floods, an effect that could be 

 

I will conclude this discussion by citing a study c

consequences for net GHG emissions of a 100% shift to organic food production in England and Wales using 
life-
is that total shift to organic farming would lead to 20% lesser emission GHGs in crop production. This study 
however goes on to argue that due to lower yield, organic farming will end up contributing to climate change due 
to increase in cultivated area and imports etc. However, in the next section, I show that organic farming can be 
equally productive and shift to organic farming need not end up with a lower yield.  

Besides wide-ranging environmental benefits, organic farming also makes economic sense.  An extensive review 
of literature summarises the economic significance of organic farming as follows: 

nic agriculture is its reliance on locally available production assets and, thus, 
its relative independence from crude oil availability and increasing input prices. Working with natural 
processes increases cost effectiveness and resilience of food production. By managing biodiversity in time 
(rotations) and space (mixed cropping), organic farmers use their labour (the most readily available capital 
they have) and environmental services (e.g. predation, pollination, soil nutrient cycling) to intensify 
production sustainability. These low cost farming practices reduce cash needs and, thus, credit dependence. 
(Emphasis added. Scialabba, 2007) 
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       Out of this, there is a long list of benefits of organic farming, freedom from fast depleting petrochemicals 
warrants particular attention. As chemical fertilisers are fossil-fuel derivatives and because mono-culture farming 

based on fossil-fuel independence 1 It reports 
studies that show that organic systems decreased use of fossil fuel-related input by 10-70 % in Europe and by 29-
37 % in the USA. Organic agriculture also contributes to climate c

-60 % 
less CO2 emissions, lesser nitrogen losses because of less mobile soils etc. (FAO 2007). Similar results have been 
reported by recent ICAR researches. One such report notes: Continuous practice of raising the crops organically 
has good potential to sequester the C (up to 63% higher C stock in 10 years), higher soil organic carbon (22% 
increase in six years), reduction in energy requirement (by about 10% 15%) and increase in water holding 
capacity (by 15% 20%), thereby promoting climate resilience farming. (IIFSR 2016: 2) 

      Moving on from environmental, economic and resiliency benefits of organic farming, to health benefits of 
organic farming, there are numerous media reports of food being contaminated with residue of agro-chemicals 
beyond safe limits. So, I will not labour this point. What is not often realised is that even when the food is not 
contam
scientists are adopted, nutritional composition of food is no longer what it used to be. GAPs can make food safe 

arison of the mineral content of 20 fruits and 20 vegetables 

d dry matter 

content data for 43 garden crops between 1950 and 1999 and found that the 43 foods showed declines (ranging 
from 6% for protein to 38% for riboflavin) for 6 nutrients- protein, calcium, phosphorous, iron, riboflavin, 

Shiva 2011:66). Another American study of 13 fruits and vegetables shows similar decline 
Shiva 2011:67). It is pertinent to mention that this is not a comparison of organic with non-

organic but decline in nutritional quality of chemically grown food overtime. Similar comprehensive exercise for 

seven nutrients in 10 types of food. The snapshot analysis shows that most cereals, pulses and vegetables now 
have less carbohydrate, protein and micronutrients, but more fat. Micronutrients have significantly reduced in 

Varshney 2017). No wonder fortification and nutritional 
supplement market is growing rapidly! 

As regards, comparison of nutritional composition of organic and conventional farm produce, there have been 
claims that there is no difference between the two.  However, a 2014 British Journal of Nutrition publication 
based on review of 343 peer reviewed publications including even those studies that formed the basis of earlier 
review that showed that there was no nutritional difference between organic and chemical farm produce, 

 e.g. fruit, vegetables and cereals  contain significantly higher 
concentrations of nutritionally desirable antioxidants and lower levels of undesirable cadmium (a toxic heavy 
metal) and pesticide residues....Organic crops (primarily cereals, vegetables and fruit) and processed foods (e.g. 
bread, baby food, fruit juice and wine) have significantly higher concentrations of nutritionally desirable 
antioxidants/ (poly) phenolics compared with their conventionally produced counterparts. These include phenolic 
acids (19% higher), flavanones (69% higher), stilbenes (28% higher), flavones (26% higher), flavonols (50% 

 (Baranski et al. 2014) 

 (Shiva 2011:64-6, and Agarwal and Gupta 2021) reports show that organic produce has 
relatively better nutritional composition, some simple home tests for better nutritional composition of organic 
food have also been anecdotally reported. Given a choice of organic and chemical feed over couple of weeks, 
birds and dogs first eat organic feed. Weight for volume for grains of same variety grown organically and 
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chemically differ by about 5%, with organic being weightier and hence denser. Without any post-harvest 
preservatives shelf life of organic fruits and vegetables is reported to be much better than conventional farm 
produce.  

I may end this discussion on health benefits of organic food by citing recent ICAR research that reported that 

5b: 4). But that is not all. 
available materials and usually requires more labour, thereby increasing employment opportunities. This is a 
considerable advantage in areas where, or at times when, there is a labour surplus. By rehabilitating traditional 

number to this additional labour use, 30 % more labour input per hectare (FAO 2007). So, I can conclude that 
organic agriculture has huge environmental, health, economic and social benefits. Its reduced environmental foot 
print is valuable contribution to meet challenge posed by climate change. Moreover, it is also labour intensive, so 
has a potential to generate more employment. As it is knowledge intensive, it privileges owner-cultivator over 
absentee land lords and hence small scale over large scale. As it minimises the use of external inputs, it can favour 
decentralised decision making and development, enhance village self-sufficiency and thus reduce regional 
inequity as well as check migration to urban areas. All in all, health, environmental and social benefits as well as 
independence from non-renewable and fast-diminishing petro-chemicals, add up to imply partial reversal of 
process of development of past few centuries, a truly revolutionary prospect.  

But can it feed the world? Can nutritious food be as abundant as food is now?  

 

III- Yield question 

 

by 2030, the Conference evaluated wheth

ure a global food supply, 
Chaudhary 

(2008) reports many more such national and international studies. Indian Council of Agricultural Research 
(ICAR) affiliated Indian Institute of Farming Systems Research (IIFSR), Modipuram, Uttar Pradesh has been 

2 undertaken 
a research on comparative analysis of three broad systems of farming - organic, inorganic/green revolution 

 

Based on research studies in scientific organic management under ICAR-Network Project on Organic 
Farming, 18 crops responded positively to yield on par or higher under organic systems after the 
conversion period (2 3 years). Organic management of basmati rice, rice, maize, green gram, 
chickpea, soybean, cotton, garlic, cauliflower, tomato resulted in yield advantage to the tune of 4 to 

8% 
was observed in wheat, radish, potato etc. (IIFSR 2016: 1)3 

Infact for crops like soybean and cotton, yield under organic farming was better than conventional farming from 
the very beginning (IIFSR 2015: 21). In Sikkim, before it started its journey towards organic farming, the 
productivity of rice was 1.43 t/ha but 11 years later, that is, during 2013 14, it increased to 1.81 t/ha, and more 
interestingly, no yield reduction was observed during conversion period. Productivity increase in other crops was 
also noted to the tune of 11%, 17% and 24% in maize, finger millet and buckwheat, respectively. (IIFSR 2015a: 
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13). So, rather than reduced productivity, NPOF results show that organic farming led to increased productivity. 
nic production 

and/or increase in the cost of cultivation. Perhaps it is not too high a price to pay when numerous environmental, 
social and health benefits of organic produce have been observed. 

These results are in spite of the fact that these studies take a rather narrow view of organic farming. Only source 
of plant nutrition and protection was changed. There was no change in other agronomic practices. This narrow 
approach was adopted in violation of recommendations of NPOF scientists themselves who do note that organic 
farming involves 
practices, organic farming also involves reduced irrigation, integration of animals and trees in farming, seed 
treatment, mulching and many more things. Moreover, all these are not optional elements of self-reliant organic 
farming but are essential elements of organic farming as revealed in practice of any successful organic farmer 
(Alvares 2009).  

Wide ranging changes in agronomic practices are not incidental to natural farming. To illustrate, while chemical 
farming seeks to feed the plant, organic farming seeks to nourish the soil with healthy soil in return taking care 
of nourishment of the plant. These two different nutritional strategies lead to whole lot of different agronomic 
practices. If you are to externally feed and protect the plant, then you have to go for mono-culture as nutrition and 
plant protection methods are specific to the crop. Mixed-cropping involving crops, with different nutritional and 
protection requirements, will just not gel with chemical farming involving external feeding.  Approach of organic 
farming, if it is not to be heavily dependent on external inputs, is opposite of it; it has to avoid mono-culture and 
go for mixed farming and crop rotation as these are required for crop nutrition and crop protection purposes. So, 
mixed farming and crop rotation are not optional but essential elements of self-reliant organic farming system. 
Similarly, trees are essential to organic farming because in modern market economy, in which organic farmers 
right now operate, nutrient cycle cannot avoid leakage of soil nutrients; crops sold, take away soil nutrients to 
distant places and which are not returned to the same soil.  Under these conditions, biomass of trees is essential 
to make up for this leakage of resources by capturing minerals from deep down through their deep roots. These 
deep resource reserves tapped through tree biomass are not available to shallow rooted field crops.  So, to maintain 

mono-cropping and mechanization has led to uprooting of trees as they come in the way of farm machinery.  Use 
of heavy machinery in turn contributes to deterioration in physical properties of soil and hence to deterioration of 
soil health, the essential pillar of organic farming. While conventional farming relies on ever more powerful 
tractors, many iconic organic farmers are avoiding huge tractors and reverting to use of bullocks or smaller 
machines like power tiller (Alvares 2009).  
 

So, organic farming is not just an alternate system of plant nutrition and protection but can (and at least 
self-reliant organic farming does) involve a completely different paradigm, involving a different set of agronomic 
practices. This, as mentioned above, is not reflected in experimental protocols and package of practices 
recommended by NPOF except in very few cases (IIFSR n. d.). IIFSR experimental protocols make it clear that 
equivalent NPK is provided through organic inputs.4 This is just unnecessary addition to the cost of organic 
farming. If there is bio-diversity, we do not have to provide all nutrients externally. Soil microorganisms and 
companion crops will take care of some of it. This fact is also evident in some NPOF experiments. It is reported 

l the crops registered higher yield under reduced application of manures (75% nutrients only through 
organic manures with total organic management) compared to 100% nutrients supply through organic manures. 
The yield increase was found to be 18, 12, 14, 7.4 and 6% for cotton, maize, chillies, sunflower and beetroot 

That means when rather than full doze of nitrogen only 75% was 
supplied through organic route, often yields were even better! Even when lower organic inputs lead to lower 
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And all this is just under mono-cropping conditions. Imagine the savings in input costs and yield increase if all 
elements of organic farming like mixed cropping, crop rotation, trees, improved composting etc were to be 
practiced. Whole farm economics would be different. Moreover, rather than crop to crop comparison between 
organic and conventional farming systems, it is farm income over a year at the least or, better still, over a complete 
crop-rotation cycle should be compared.5 NPOF has belatedly taken some steps in this direction and started 

his experiment is a first real step in the 
direction of undertaking a  

Organic farming can give comparable yield is also borne6 out by farmer-field level experience of a 
voluntary, unfunded, Kudarti Kheti Abhiyaan (Natural Farming Campaign; henceforth KKA), Haryana.7  Relying 
on results of FAO (2007) and Chaudhary (2008) that organic can give equal yield, KKA has been providing only 
training about methods and principles of self-reliant organic farming. There was no financial support; not even 
marketing support. In the circumstances, targeting comparable yield was essential component of its strategy. 
Without comparable yield those farmers whose livelihood mainly came from farming could not be expected to 
shift to organic farming and persist with it. A 2020 survey of 283 farmers practicing organic farming in Haryana, 

8  KKA collected yield 
data for wheat only as it had proved to be most difficult crop under organic farming.  Most organic farmers sow 
C-306 variety of wheat, a variety preferred for domestic use in Haryana. This ICAR released variety, viewed to 
be a desi/traditional variety, has official average yield of 26 quintal per hectare (against official average wheat 
yield for Haryana which is slightly higher than 46 quintal) (Gupta et al. 2018 and Government of Haryana).  So, 
in KKA survey, two benchmarks were used, 26 quintal for traditional/desi variety, whether C-306 or any other 
and 46 quintal for HYVs.  In case of companion crops, money value of such crops at their respective MSP prices 
was converted to equivalent wheat yield at its MSP price. Based on these calculations, it emerged that 45% organic 
farmers were getting better than state average yield. In terms of HYV alone, which is generally sown by new and 

inexperienced organic farmers, who are yet to develop their loyal customer base, farmers were getting better 
than state average yield of wheat. Earlier 2019 survey had in fact yielded better results (60% in all and 30% in 
HYV alone) though the total number of farmers was much smaller.  
If in core area of intensive farming, in so-
to chemical farming, then perhaps it can do so everywhere and anywhere. So, Borlaug was wrong in under-
estimating the yield potential of organic farming and one can have both, nutritious as well as sufficient food.9But 
to get this level of yield, rather than taking a narrow view of organic farming and only changing the form of plant 
nutrition, a broader view of organic farming involving whole set of agronomic changes has to be taken.  

IV- Limitations of organic farming 

Besides arguing that organic farming is low yielding, critics of organic farming claim that enough 
organic input to enable wholesale shift to organic farming is not available. For example, it is claimed that the 

that only about 25-30 % nutrient needs of Indian agriculture can be 

reflected in its new manual (KKA 2021) prepared by experienced organic farmers of Haryana, dung and urine of 
one animal per acre per year is sufficient to get good/comparable yield. Official data shows that India has 0.87 
bovines per net sown acre and if we add goats, sheep etc. too then it comes to 1.54 livestock per net sown acre 
(GOI 2020). So, there is no dearth of organic inputs even if the whole country were to shift to organic farming 
provided institutional arrangements are put in place for proper utilization of animal waste and farmers are trained 
and facilitated to do so. However, an aspect of natural farming can be viewed to be its limitations by some though 
it could as well be viewed to be its advantage. Natural farming, at least in its initial stages, is more labour intensive 
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as compared to chemical farming. However, due to mixed cropping this labour use is spread out round the year 
against periodic burst of intense labour use in chemical farming. This spreading out labour input over long period 
means farm requires continuous attention of farmer. So, natural farming has to be a full time occupation and 

growth and extensive unemployment as well as underemployment, this may rather be viewed as a plus point rather 
than a limitation. 
 
areas, and that too without any external support, it is time organic farming is mainstreamed or at the least 

strations on government farms on 50:50 area basis on organic farming and other 

back in 2001(PIB 2001). 

However, one is baffled to note that in spite of their own experiments showing results that favour organic 

For  

adding organic manures (IIFSR 2016: 1).   

If there is apathy for organic farming in the establishment, even critics of current development model 

(Marxist) had an extensive section on agrarian crisis, but did not even refer to alternative forms of agriculture.  
-M it did have a sentence or two on organic farming, it mainly 

focussed on promotion of safe and developed seeds, fertilizers, insecticides, control over fake fertilisers and 
insecticides, etc (AIKS and AIAWU, 2007: CPI-
organisations rightly took up marketing and institutional issues, yet there was hardly a critical look at farming 
methods and technologies.  

Conclusions 
To conclude, I reiterate that if environment, energy and health are to be protected, then chemical farming 

has to go and ecological farming is the way to go.10  There is no alternative but to do farming in an alternative 
way and fortunately there is a viable economically, environmentally and socially viable alternative, an alternative 
that is already being practiced. But the biggest challenge that organic farming faces is that the larger socio-
economic dynamics is such that farming itself, whether organic or chemical, is a fall back option of the last resort 
(or post-retirement option for the very rich). Even successful organic farmer (with small landholding) would often 
prefer regular government job!  But food, nutritious and healthy food, is and will always remain bedrock of human 
life itself. So, neglect of food production and producers will not do. But that requires wholesale change in 
development paradigm. Blatant celebration and promotion of consumerism has to go and equity- both across 
nations and within nations, and sustainability (or equity across generations) has to take centre stage. Without that 
it is not possible to either protect environment or human life itself. But as natural farming has shown, it is possible, 
there are alternatives.  
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1 Case of Cuba is particularly illustrative. After break down of USSR, when sugar trade with USSR could not be 

relied upon to ensure access to urea, primarily a petroleum derivative, and trade embargo imposed by USA 

denied access to other international markets, it resulted in situation where at least for Cuba, petroleum reserves 

were exhausted and perforce it had to shift towards organic farming (as has recently happened with Sri Lanka 

which on account of stoppage of tourist traffic, due to corona pandemic, did not have foreign exchange to 

import chemical fertilizers (Kumar 2021)). Cuban experience and resultant health and nutritional benefits are 

well recorded in two documentaries- 

Community: How C - 

one that of shift to organic farming and another institutional one from state farms towards peasant farming, 

former has not got enough public attention. May also see Rosset (2000). 

2 Some of this material is also reported in Chaudhary (2020). 
3 Thereafter, similar comparisons have not been reported; only results of individual experiments in various 

centres are reported separately.   

4 centre has been advised to select organic sources of nutrients ... to fulfil (sic.) the entire 

requirement of nitrogen and 80-

IIFSR 2015a:14). 
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5 While for individual farmer it may be done at realized prices, which often do involve a premium for organic 

farmers, yet to examine yield potential this needs to be done at prices realized by chemical farmers, which 

usually are lower.  

6 Parts of this section are drawn from a paper submitted to Economic and Political Weekly.  

7 Author is actively associated with this campaign.  

8 

2020). 

9 In examining the question whether organic farming can feed the world, we have taken the worst case scenario 

and focused on yield alone. Improvements in distribution of food, curbing wastage and overeating, shift towards 

vegetarian diet, impact of improved nutrition, longer shelf life of food etc have not been taken into account. If 

these aspects are also taken into account, we may not even need so much production.  

10 Some people might suggest rational use of chemicals. Analysis here shows that it is not needed as we can do 

very well without this. Moreover, use of agro-chemicals in any amount will kill soil microorganisms which 

 


