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ABSTRACT

Increasing awareness about conservation of environment as well as health hazards associated with agro-
chemicals and consumers’ preference, to safe and hazard-free food are the major factors that lead to the growing
interest in alternate forms of agriculture in the world. Organic agriculture is one of the broad spectrum of produc-
tion methods, being considered in support of the environment and human health. The demand for organic food is
steadily increasing both in the developed and developing countries with an annual average growth rate of 20-25%.
Organic agriculture, is one of the fastest-growing sectors of agricultural production. However, there are certain is-
sues that need to be addressed before we go for a large-scale conversion to organic agriculture. Some of the im-
portant issues are: Can organic farming produce enough food for everybody? Is it possible to meet the nutrient re-
quirements of crops entirely from organic farming? Is the food produced by organic farming superior in taste and
quality? Is it economically feasible? This article presents a critical review on these aspects in Indian perspective.
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Organic agriculture is one among the broad spectrumWHO framed certain guidelines for the production, pro-
of production methods that are supportive of the environ-cessing, labelling and marketing of organically produced
ment. Organic production systems are based on specifi¢oods, with a view to facilitate trade and prevent mislead-
standards precisely formulated for food production anding claims. The codex Alimentarius Commission defines
aim at achieving agro-ecosystems, which are socially andorganic agriculture as a holistic food production manage-
ecologically sustainable. It is based on minimizing the usement system, which promotes and enhances agro ecosys-
of external inputs through efficient use of on-farm re- tem health, including biodiversity, biological cycles and soll
sources compared to industrial agriculture. Thus the usebiological activity. It emphasizes the use of management
of synthetic fertilizers and pesticides is avoided. practices in preference to the use of on-farm input, taking

Organic in organic agriculture is a labelling term that into account that regional conditions require locally
denotes products that have been produced in accordancadapted system. This is accomplished by using, agro-
with certain standards during food production, handling, nomic, biological and or mechanical methods, as opposed
processing and marketing stages, and certified by a dulyto using synthetic materials, to fulfil any specific function
constituted certification body or authority. The organic within the system.
label is therefore a process claim rather than a product
claim. It should not necessarily be interpreted to meanPerspectives of Organic Farming in India
that the foods produced are healthier, safer or all natural. After nearly four decades of globally acclaimed agro-
It simply means that the products follow the defined stan-technological revolution termed as ‘Green Revolution’,
dard of production and handling, although survey indi- Indian agriculture is again at crossroads. On one side of
cates that consumers consider the organic label as an irthe spectrum are the developed countries with almost a
dication of purity and careful handling. zero growth rate of agriculture and of environmental

Many definitions have been proposed for organic agri- degradation owing to extensive industrialisation and
culture. Ethical issues such as fair labour practices andndiscriminate use of agricultural chemicals. On the other
animal ethics have also been included in organic agricultureside a developing country, with population growth
definitions. To promote organic agriculture and to ensureoutstripping agricultural productivity growth, and required
fair practices in international trade of organic food, the to produce more and more food, fibre and fuel from ever-
Codex Alimentarius commission, a joint body of FAO/ shrinking agricultural land. The post-Green Revolution
problems, presently threatening the sustainability of Indian
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in production and productivity growth rates of major countries though the same is not unknown to most of the
crops, receding groundwater tables in many agriculturally nations. But in the Indian context, it needs to be looked
important areas, deterioration of soil fertility, decline in into more critically seeking answers to the following ques-
factor productivity, low diversity of production systems, tions: What level of crop productivity is acceptable? Is it
and increasing production costs, leaving agriculture as arsuitable for a country like India with such a large popula-
economically non-viable enterprise for resource-poor tion to feed or can it fit in the niche areas? Are available
farmers. It is due to these problems that the echo oforganic sources of plant nutrients sufficient for organic
sustainable and eco-friendly agriculture became louder. Infarming in the form it is advocated? Are organic farming
the name of sustainability and eco-friendliness, varioustechnologies sustainable in the long run? Is there any
new farming concepts, viz., organic agriculture, natural scope for promotion of organic farming in the export mar-
farming, biodynamic agriculture, eco-farming, do-nothing ket, without compromising with the national food security
agriculture, homa-farming etc. collectively known as that exists in the country?.
‘organic farming’ have been proposed in recent years,
with the essential feature remaining sainee back to Organic farming and crop productivity level
nature. A number of studies showed that under drought condi-
The primary concern of all organized communities and tions, crops in organic agriculture systems produce signifi-
civilized societies is to meet the food requirements of its cantly higher yields than comparable conventional agricul-
people. The cultivated area, required to maintain thetural crops (Pretty 2000; Subba Rao 1999). It has also
present level of food grain production in India without been established that organic systems have less long-term
using the fertilizers, reaches more than the total geographiyield variability. A survey of 208 projects in developing
cal area of the country. At present, there is a gap of nearlyiropical countries, in which contemporary organic prac-
10 m t between annual addition and removal of nutrientstices were introduced, showed average yield increase of
by crops which is met by mining nutrients from soil. A 5-10% in irrigated crops and 50-100% in rainfed crops.
negative balance of about 8 mt of NPK is foreseen in  The so-called organic transition effect, in which a yield
2020, even if we continue to use chemical fertilizers, decline in the first 1-4 years of transition to organic agri-
maintaining present growth rates of production and con-culture, followed by a yield increase when soils have de-
sumption. The most optimistic estimates at present showeloped adequate biological activity has not been borne
that only about 20-30% nutrient needs of Indian agricul- out in some reviews of yield comparison studies. How-
ture can be met by utilizing various organic sources. Onever, it is generally propagated that the organic farming
long-term basis, conjoint application of inorganic fertiliz- sustains higher yields as compared to conventional farm-
ers along with various organic sources is capable of susing using inorganic fertilizers and plant-protection chemi-
taining higher crop productivity, improving soil quality and cals. There are dependable research evidences to show
soil productivity. The organic sources should be used inthat balanced inorganic fertilisation and integrated nutrient
integration with chemical fertilizers to narrow down the management have sustained crop yields on long-term ba-
gap between addition and removal of nutrients by crops assis (Diwediet al.,2002; Nambiar, 1994 and Swarup and
well as to sustain soil quality and to achieve higher crop Wanjari 2000), but convincing and clinching evidences are
productivity. The food security demand of the country re- still to be found out to show that higher crop yields could
quires that inorganic fertilizers be used in balanced dosesbe obtained under organic farming systems on long-term
Organic farming has the twin objectives of the system basis. Not many experimental evidences on the long-term
being sustainable and environmentally benign. To achieveeffect of organic farming are available, since the practice
these two goals, it has developed some rules and standard¥ organic farming in the country is of recent origin. Nev-
which must be strictly adhered to. There is a meagre scop€rtheless, data from Long Term Fertilizer Experiments
for change and flexibility. Organic farming thus, does not (LTFE) established on acid soils of Ranchi showed that
require best use of options available but the best use osupplementation of entire N through farmyard manure
approved options. These options are usually more com-sustained crop yields at much lower level. Results of ini-
plex and less effective than the conventional ones. Thetial 4 years of a long-term experiment on rice-wheat sys-
Indian farmer should get the advantage of emerging globaltem at Modipuram also go against the myth, as the yields
market on organic farming which is at present around 260f both rice and wheat remained sizeable low under or-
billion US $, and is expected to grow to 102 billion US $ ganic farming compared with conventional farming owing
in 2010 (NAAS, 2005). Currently, 130 countries are pro- to lesser number of ears i.e. effective tillers and fewer
ducing certified organic products. Organic farming as anumber of grains per ear (Yadav al., 2002) in the
concept/philosophy is well tested in some of the westernformer case (Table 1).
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Table 1. Yield and yield - attributes of rice and wheat under con- ing the 1990s India witnessed depressed rates of growth
ventiona_l anq org{inic crop managementduring fourth year jn yield and production compared to world averages.
of cropping in a fixed-plot experiment. Keeping in view the conservative population estimate of

Treatments ¥ld (tha) Ears/ Grain/ Grain 1.4 billion by 2025 and minimum caloric requirement of
Gran Staw M ear weight/ food, the country will need to produce at least 300 mt of
ear (g) foodgrain. For this purpose, it will be necessary to use 30

to 35 mt of NPK from various sources. In addition, ac-

R'ﬁif(ezrﬁ.ﬁd (Control) 2.34 3.09 196 43  0.62 cording to National Academy of Agricultural Sciences
100% NPK 515 6.59 250 94  1.68 (NAAS, 1997) the experts on horticulture, vegetable,
Organic farming 384 469 236 77 165 plantation crops, sugarcane, cotton, oilseeds and potato

Wheat (2001-2002) have projected that by 2025, the demand for fertilisers for
Unfertilised (control) 2.11 291 238 26 1.16 these high value crops, which also have high export po-
100% NPK 482 654 375 38 170 tential and claim fertiliser use on priority basis, will rise to
Organic farming 416 535 282 3 173 30,20, 3.2 09, 3.1, 1.5 and 1.0 mt, respectively. This

adds to the total nutrient needs by another 14 to 15 mt

Crop production essentially represents extraction of NPK. Thus, the country will be required to arrange for
resources from soil. Unless these are replaced, the soithe supply of about 40 to 45 m t of nutrients by 2025.
will become depleted and infertile. The question is how |t js neither possible nor feasible to replace chemical
fast and in what quantities these are replenished throughertilisers completely to sustain present level of crop pro-
organic sources? This becomes crucial to meet the deduction. Projections on the availability of plant nutrients
mand of food and fibre of ever increasing population. The from organic sources for agriculture in India during 2000-
sustainable yield targets, which are satisfactory today,2025 as worked out by Tandon (1997) are given in the
may not be tenable 10 years hence, best results worldrable 2 and projected plant nutrient (NPK) addition and
over in productivity and economic gains have been ob-removal as per Katyal (2001) in the Table 3. These figures
tained with the conjoint use of organic sources and inor-apparently reveal that all tappable nutrients form organic
ganic fertilisers. sources will be barely able to meet the deficit of nutrients

Trewaves (2001) pointed out the hazards of relying in soil after crop removal at present level of production.
solely on organic sources for nutrients. Manure break-Ensuring nutrient supply of 45 m t to produce 300 m t of
down can not be synchronised with crop growth as is de<food grain and other commodities by 2025 would merely
sirable, but continues throughout the growing season.pe g dream.

Manure is variable in composition and may yield unpre-

dictable nutrition for crop growth. Long-term application Organic agriculture: Scope and area approach

of inorganic fertilisers is known to increase organic car-  Only 30% of India’s total cultivable area is covered

bon owing to higher root biomass productiBoil organ-  with fertilizers where irrigation facilities are available and

isms are for their role as nutrients recyclers. in the remaining 70% of arable land, which is mainly
At the global level, especially in developing countries rainfed, negligible amount of fertilizers is being used.

with high population pressure, and with the present stateFarmers in these areas often use organic manure as a

of knowledge and technology, organic farming cannot source of nutrients that are readily available either in their

produce enough food for everybody. own farm or in their locality. The north-eastern region of
India provides considerable opportunity for organic farm-
Organic farming vs potential of organic manures ing due to least utilization of chemical inputs. It is esti-

Both food and therefore nutrient needs of India are ex-mated that 18 m ha of such land is available in the N-E,
pected to go up consistently in the future without a break.which can be exploited for organic production. With the
The net cropped area has more or less stabilised at 143 ®izable acreage under naturally organic/default organic
ha. The population of 1 billion plus is expected to grow by cultivation, India has tremendous potential to grow crops
14 to 15 m each year. Land is limited and shrinking organically and emerge as a major supplier of organic
whereas human and animal population are increasing. Theroducts in the world’s organic market.
land to man ratio has fallen rapidly in the past half century  The report of the Task Force on organic farming ap-
from 0.34 in 1950 to 0.14, and is projected to be 0.10 inpointed by the Government of India also observed that in
2025. At present, each hectare of net sown area has tQast areas of the country, where limited amount of chemi-
support more than 7 persons. This pressure will only in-cals is used and have low productivity, could be exploited
crease in the coming years. It is also disquieting that dur-as potential areas for organic agriculture. Arresting the
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Table 2. Some projections on the availability of organic resources
for agriculture in India during 2000-2025.

Iltems 2000 2010 2025
Generators
Human population (million) 1,000 1,120 1,300
Livestock population (million) 498 537 596
Food grain production 230 264 315
Nutrients (theoretical potential, mt N +:®s + K,0)
Human excreta 2.00 2.24 2.60
Livestock dung 6.64 7.00 7.54
Crop residues 6.21 7.10 20.27
Nutrient (considered tapable, mt N 4@ + K;0)
Human excreta 1.60 1.80 2.10
Livestock dung 2.00 2.10 2.26
Crop residues 2.05 2.34 3.39
Total 5.05 6.24 7.75

All data pertaining to nutrients in dung and in residues are counted

twice to the extent these are fed to the animals.
Tapable = 30% of dung, 80% of excreta, 33% of crop residues.

Table 3. Projected plant nutrient (N +:8s + K,0) addition and
removal in Indi&(million tonnes)

Items 2000 2020
Addition through fertilisers 18.07 29.60
Crop removal 28.00 37.46
Balance -10.00 -7.86
Total projected (2025) availability of 7.75

plant nutrients from tappable organic
sources
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tential areas and crops are crucial. The Government’s
strategy to promote organic farming for the crops having
market potential like fruits, spices oilseeds, pulses, veg-
etables, wheat, cotton, basmati rice etc. As far as potential
areas are concerned, three priority zones have already
been identified. Category-IThe top priority areas for
promotion of organic farming are the rainfed areas where
fertiliser and agro-chemical consumption is already very
low. Category-Il:Areas are primarily under rainfed farm-
ing with little irrigation support and Category-Ill: The last
priority areas are those with moderate to heavy use of
fertilisers and pesticides, mostly multiple cropped areas.

Safety, quality and taste of organic food

There is a growing demand for organic foods, driven
primarily by the consumer’s perceptions of the quality,
taste and safety of these foods and to the positive environ-
mental impact of organic agriculture practices. The ‘or-
ganic’ label is not a health claim, it is a process claim. It
has been demonstrated that organically produced foods
have lower levels of pesticides and veterinary drug resi-
dues and in many cases lower nitrate contents. No clear
trends have however been established in organoleptic
quality differences between organically and conventionally
grown foods.

There have been many claims that eating organic foods
increases exposure to microbiological contaminants. But
studies investigating these claims have no evidence to
support them. Organic foods must meet the same quality
and safety standards applied to conventional foods. These
include the CODEX General Principles of Food Hygiene
and Food Safety Programmes based on the Hazard Analy-

decline of soil organic matter is the most potent weapon insis and Critical Control Point. Analysis of pesticide residues
fighting against unabated soil degradation and imperilledin produce in the US and Europe has shown organic prod-

sustainability of agriculture in tropical regions of India,

ucts have significantly lower pesticide residues than con-

particularly those under the influence of arid, semi-arid ventional products. Nitrates are significant contaminants
and sub-humid climate. Application of organic manure is of foods, generally associated with intensive use of nitro-

the only option to improve the soil organic carbon for sus-

tenance of soil quality and future agricultural productivity.

gen fertilizers. Studies that compared nitrate contents of
organic and conventional products found significantly

Studies showed that under drought condition, crops inhigher nitrates in conventional products.

organic agriculture system produce significantly higher

There are also claims that food produced by organic

yield than comparable conventional agriculture crops methods tastes better and contains a better balance of vi-

(Stanhill, 1990 and Dormaaet al., 1988) often
outyielding conventional crops (Wynen 1994, Lockeettz
al., 1981 and Peterset al.,1999) by 7-90%. Other have

tamins and minerals than conventionally grown food.
However, there is no clear scientific evidence, with some
studies showing increase in vitamin C, minerals and pro-

shown that organic systems have less long-term yieldteins, more sweeter and less tart apples etc. A crude analy-

variability (Peters 1994; and Smol al., 1995). A sur-
vey of 208 projects in developing tropical countries in

which contemporary organic practice were introduced,

sis of the literature, however, favours organic products in
this area. A tasting panel convened by the Consumer As-
sociation in the United Kingdom did not consistently

showed average yield increase of 5-10% in irrigated cropsfavour the taste of organic fruits and vegetables. Quality

and 50-100% in rainfed crops (Pretty and Hine, 2001).
For promotion of organic farming, identification of po-

after storage has been reported to be better in organic
products relative to conventional products after compara-
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tive tests. Reviews of organic vs conventional product such as vitamins, nutraceuticals and trace minerals of
sensory analysis studies have reported results that do natonventionally and organically grown crops, which at best
clearly substantiate claims of superior organic product could be linked to the varietal characteristics. The geneti-
tastiness. cally modified ‘golden rice’ contains higher vitamin A con-
The quality of crops is controlled by a complex interac- tent over the traditional varieties will continue to have its
tion of factors, including soil type and the ratio of minerals superior nutritive value, irrespective of organic or inor-
in added compost, manure and fertilizer. So it is difficult to ganic fertilisation. In the field of plant nutrition, the cry of
separate the influence of the environment and farming‘only natural’ has no justification or scientific basis (Woese
system. There is scope to generate information on theet al.,1997). The attitude that organic foods are safe and
quality of produce generated on organic farms in future healthy is based on misconception that hazards in food are
studies. As per traditional belief that organic manure pro- mainly derived from agro-chemical additives. In fact, mi-
motes quality while mineral fertilisers promote quantity. crobes and not chemicals are the major source of food-
Regardless of whether the nutrients are from organic orborne diseasedz., typhoid, gastroenteritis, dysentery,
inorganic source, plants absorb the same in form of inor-cystecurcosis etc. which contain intestinal bacteria, many
ganic ions: ammonium, nitrate, phosphate, potassium etcof which may present substantial human health threats,
Sensors in plant roots, if any, to distinguish between nutri-can be an effective nutrient source, but the pathogen risk
ents ions coming from organic or inorganic sources are tomust be seriously considered. Land application of manure
be yet discovered. Once absorbed, the nutrients are reis particularly associated witBalmonella Escherichia
synthesised into compounds that determine the quality ofcoli andTaeniasoleum which can contaminate the soil.
producee.g.,flavour, shelf-life etc., which is the function These pathogens are known to survive in soil for a long
of genetic make-up of the plants (variety). Thus, any dif- period. They may be carried on edible plant parts coming
ference in taste of modern high-yielding varieties from that in direct contact with soil and get into the food chain.
of traditional low-yielding ones is due to difference in They may also be introduced into shallow surface waters
genetic material of these varieties. There is no scientificas well as ground water polluting potable water supply
evidence presented as yet to show that organically pro{Mikkelson and Gillian, 1995).
duced food is of better quality and taste, and use of inor-
ganic fertiliser deteriorates it. The better taste of the or-Organic farming and environment
ganically grown food is of psychological nature, and could ~ Organic farming is eco-friendly and keeps the soils
be attributed toPlacebo effectwidely used in drug test-  healthy without polluting environment. It is well known
ing, where harmless sugar pills administered to controlthat nitrate is the main end product of manure decompo-
groups are known to cure patients of their imaginary ail- sition, and it is continuously released from organic matter
ments, when told of their novelty and wonderful therapeu- undergoing decomposition. Since nitrate release is not
tic properties. More someone pays for it faster is the curesynchronised with either crop demand or its uptake, it
i.e. a clear case omind over matter’. tends to accumulate in excessive amounts in soil and pose
A general perception propagated in public minds is thatenvironmental risk. Nitrate, thus formed without being
organically grown food is more nutritious, healthy and taken up by plants may leach polluting groundwater or
safe. There are no consistent and valid reports of differ-may denitrify polluting atmosphere. The ions irrespective
ences in the mineral contents of organic and conventionabf their origin whether from organic or inorganic source
food. However, N applications generally improve both the will behave similarly. There is no evidence that \ihs
protein and bread-making quality. There are many factorsfrom organic sources are less mobile or have lower deni-
environmental and cultural, that influence the nutritional trification potential than inorganic fertilizers. Trace ele-
composition of the produce. There is no difference be-ments and heavy metal concentrations in animal wastes
tween the protein content and other quality parametergfmanures) and sewage sludges vary widely, and can be at

Table 4. Total concentration (mg/kg of dry weight) of selected heavy metals and trace elements in fertilisers, manures and biosolids

Sources As Cd Cr Cu Pb Ni Zn
Cow manure - 8.1 58 62 16 29 71
Poultry manue 0.35-10.5 - 0.6 -9.6 3.5 - - 51 - 538
Sewage sludge 3.6 2.3 35 511 65 22 705

nd= not detected
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times very high (Table 4) and often exceed concentrationsonverted to organic farming.
normally found in inorganic fertilizers. Field application of Organic farming systems can deliver agronomic and
such organic manures which have to be applied in veryenvironmental benefits both through structural changes
high quantities to meet the requirement of major plant nu-and tactical management of farming systems. The benefits
trients may lead to heavy metal accumulation in soil pol- of organic farming are relevant both to developed nations
luting arable land. These will find way into edible plant (environmental protection, biodiversity enhancement, re-
parts and will get into the food chain becoming health haz-duced energy use and C@mission) and to developing
ard. countries like India (sustainable resource use, increased
The interest in organic agriculture in developing coun- crop yield without over-reliance on costly external inputs,
tries is growing because it requires less financial input andenvironment and biodiversity protection, etc.).
places more reliance on the natural and human resources Organic foods are proved superior in health and safety,
available. Studies to date seem to indicate that organidout there is no scientific evidence to prove their superiority
agriculture offers comparative advantage in areas with lessn taste and nutrition, as most of the studies are often in-
rainfall and relatively low natural and soil fertility levels. conclusive.
Labour is almost non-existent. Organic agriculture does Organic farming is a holistic production system that
not need costly investments in irrigation, energy and exter-has the advantage of efficient use and recycling of locally
nal inputs, but rather organic agricultural policies have theavailable resources. It is best suited to rainfed areas with
potential to improve local food security, especially in mar- scarcity of water and light soils. Some monopoly high
ginal areas. value crops of rainfed areas like seed spices have great
Possibly, the greatest impact of organic agriculture isinternational demand, if produce organically. Organic pro-
on the mindset of people. It uses traditional and indigenousduction in rainfed areas not only boost the economy of this
farming knowledge, while introducing selected modern region but also sustain the productivity of natural re-
technologies to manage and enhance diversity, to incorposources. The need is to strengthen research on develop-
rate biological principles and resources into farming sys- ment of processing and marketing infrastructure, and fi-
tems, and to ecologically intensify agricultural production. nancial as well as technical support for quality organic
Instead of being an obstacle to progress, traditions mayproduction.
become an integral part of it. By adopting organic agricul-
ture, farmers are challenged to take on new knowledge REFERENCES
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