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HISTORY AND DEVELOPMENT OF AGRICULTURE IN INDIA

¢ Agriculture began some 10,000 years ago.

¢ Agriculture was very important profession during Vedic age.
¢ Buddhist period (600BC) marked the importance of tees.

¢ Irrigated agriculture with rice was started in south India during 300
A.D.

s Amarakosha written during the period of Chandra Gupta — Il contained
information on soil, irrigation, implements, manures and land use.

% History of agriculture from 9th to 11th century is evident from Krishi —
Parashara written by “Parashara” (950-1100AD)

% Modern Agriculture was started during early 19th century but was
confined to western countries.

% Most developments in India started after independece

% At the time of independence, cultivated area in Inéh was 98.5 m. ha.
And irrigated area was 19.4 m.ha (out of 329 m. haf geographical
area).

* Now the total cultivated area is 143 m. ha and thgross irrigated area
increased to 82.6 m. ha (2005-06).
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Editorial

Indian Agriculture: Today and Tomorrow

India has a long history of agriculture. Over ceias; farmers in this country devised
practices to keep our farms sustainable. Praclikesmixed cropping, crop rotation, using
organic manure and pest management kept our agrewustainable. But things changed
for the worse with the onslaught of a chemical nstee model of agriculture, imposed
through the so called Green Revolution in 1965. Gneen Revolution changed the 10,000-
year evolutionary history of crops by changingfinedamental nature of seeds.’

In the past decades, India has made significardgrpss on providing food security
for her people. The average rate of output growtbes1950s has been more than 2.5 percent
per year; whereas it was greater than 3 percemglthie 1980s, and less than 1 percent per
annum during the period from 1900 to 1950. Moshefgrowth in aggregate crops output in
India was the result of an increase in yields,eathan an increase in the area under crops
(50.82 m/t from 97.32 m/ha during 1950 to 218.11 fnwm 121.33 m/ha during 2009-10).
However, the yield performance of crops has vanetely. The gains in productivity remain
confined to select areas. Between FY 1960 and B 1felds increased by 125.6 percent in
North India (Punjab, Haryana, and western Uttad&sh). The increase in other regions was
much less: central India, 36 percent; eastern, 2rtent; southern, 58.3 percent; and
western India, 31.6 percent. The national averags wmearly 40.9 percent. Part of this
disparity can be explained by the fact that dutimg period Punjab and Haryana were way
ahead of other states in terms of irrigated aretgnsity of irrigation, and intensity of
cropping. Availability of irrigation is one of therucial factors governing regional variations.

However, the growth rate of agriculture has de@eédsom 3.2 per cent during 1985-
90 (seventh plan) to 2.1 per cent during 1997-200&th plan). There has also been a
decline in the growth rate of food grain productioom 3.22 (1960) to 1.23 (1997). Food
grain production is becoming a matter of concerairaglhe country is facing the challenge
of achieving a higher rate of food production otrexr next 2—3 decades. Baseline projection
for total cereal demand in 2020 is 246 million tdos direct human consumption. The
relevant question that arises is whether India @dwt able to increase the food grain
production in the coming years with the net-croppesh remaining the same? Much of the
additional food demand in future will have to betrt@ough productivity enhancement.
What factors have contributed most to the proditgtyrowth in the past? Reaching towards
the goal of sustainable agriculture with high yieddjuires a crucial role of irrigation and
other factors.

Use of chemical fertilizers, pesticides, mechamsaand petroleum, intensive and
accurate irrigation, mostly made possible by buagdof dams are components of the Green
Revolution. As a result of these components ofGheen Revolution a lot of negative effects
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occurred. Land degradation caused by water loggalinization of the soil, desertification
and water scarcity, depleting water resources,radgin of soil fertility, micronutrient
deficiency, soil toxicity by high use of pesticidasd chemical fertilizers, biomass reduction
et al are but a few examples.

The challenge for Indian agriculture, simply pig,to increase production, while
minimizing environmental impact. This includes cemnvéng and protecting the quality of the
resources that determine the performance of atmreulike land, water and air. Reductions
in yield, although determined by many factors, rbaypartially a consequence of land and
water exploitation.

Land degradation is one major constraint for Indagmiculture. By the early 1980s
approximately 53 percent (173.6 million hectareg)malia’s geographical area had been
considered degraded according to the Ministry ofiéddture (Gol, 2001a): Water logging
affected about 6 percent of the cultivated arealewddkali and acidic soils both affected
about 3 percent. The major process of land degoadest soil erosion (due to water and wind
erosion) contributing to over 71 percent of thedlaegradation (Gol 2001a). Data compiled
by the National Remote Sensing Agency (NRSA) inidahat 15 percent of India’s total
geographical area was comprised of degraded ciabie wasteland (NRSA 2000). One
third of this land was degraded by human activjtiesile nearly one half was degraded by a
combination of human and natural causes (NRSA 2006Y) much use of fertilizers such as
nitrogen has had adverse environmental effectsadtbeen shown that some of the nitrogen
leaves fields with runoffs, damaging rivers, wedgn estuaries and seas through the
depletion of oxygen. Biodiversity has also been ems®ly affected including the
disappearance of some types of fishery resourdesus$e of herbicides has also had adverse
effects.

Water is another major constraint for Indian adtioe. Agriculture, through
irrigation, accounted for 83 percent of the totatev use in the country during 1990 (Vyas
2003). During the Green Revolution period waterstonption in agriculture rose sharply as
the net irrigated area increased from 31.1 to 54nilBon hectares between 1970-71 and
2000-01, while the area irrigated more than onaeyear increased from 7.09 million to
20.46 million hectares during the same period. Gdowater, one of the India’s major sources
for irrigation, is being rapidly depleted. The nuenlof dark blocks (taluk or mandals), where
groundwater extraction is more than 85 percenhefavailability, increased from 253 to 428
out of over 5700 blocks between 1984-85 and 199§@©6l 2002). The problem of
groundwater depletion has been reported from rdisfates like Andhra Pradesh, Karnataka,
Rajastan, Madhya Pradesh, Chattisgarh and Gujezatmuch irrigation water has also been
reported as environmentally harmful. Over-waterings had negative impact on soil
composition with an increase in salinity and a atidun in soil productivity.
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Besides, the increasing human as well as cattlallpbpn is imposing intense
pressure on available natural resources; necesgitatnew vision, holistic approaches for
ecosystem management and renewed partnership Ime$aieace and society.

According to the 11th Five Year Plan (2007-2012fkwoents, lower growth in
productivity increase and profitability in agriaute is due to (i) Inadequate investment in
rural infrastructure (ii) llliteracy, socio-econoeni backwardness, slow progress in
implementing land reforms and inadequate marketmtjstorage facilities (iii) Smaller size
of land-holdings and fragmentation (iv) Inadequaidoption of modern agricultural
practices and use of technology inefficient useawéilable technology and inputs. (v)
Agriculture is mainly rain-fed. There has been l@wel of public investment in irrigation-
related infrastructure (vi) There has been widereognomic disparities between irrigated
and rain-fed areas (vii) Increased vulnerabilitymarld commodity price volatility following
trade liberalization. This had an adverse effecagncultural economies of regions growing
crops such as cotton and oilseeds (viii) Uneveth flaw development of technology (ix)
Lack of adequate incentives and appropriate ingiita (x) Degradation of natural resource
base (xi) Rapid and widespread decline in groumelwtable, with particularly adverse
impact on small and marginal farmers (xii) Termstradde turned against agriculture from
1999-2000 to 2004-05 and reduced profitabilityaofrfing quite sharply.

It is high time to reconsider the potentials ofiagiture, which supports the majority
of the population, before it is too late. Higherbpo investment in agriculture along with
properly implemented land and tenancy reforms wde#d to improved purchasing powers
in the rural areas, particularly in the hands ef thral poor. An increase in effective demand
can revive growth of the Indian economy, which hasently faced threat from the global
economic and financial downturn.

The rural women empowerment has many a succesgsstor improving socio-
economic status of rural poor. Most of the statesfar behind in self help groups creation
and wide spread implementation in villages.

Indian agriculture is shifting towards use of comncied energy sources very fast
which is very risky. Now time has come to practipgeckly towards increasing human and
animate energy. The popularization of non-conwsrati energy sources should get priority
in rural areas. The sources such as wind, solaremergy, hydro electric and power from
agricultural wastes such agober gas NADEP compost, wormi-compost as a partial
substitute to high energy consuming agro-chemiddls needs integration.

Recycling of used water, watershed managementecestson of rain water at rural
levels practicing sprinklers, drip irrigation syste and cultivation of rain-fed crops such as,
millets, oilseeds, pulses be popularized to meettater deficit.
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The sustenance of agriculture sector is certait Viiittegrated Intensive Forming
System (lIFS), Integrated Plant Nutrient ManageméfNM), Integrated Irrigation
Management System (IIMS) and Integrated Pest Manage(IPM).

In the last but not the least, the policy and plagrbe such that in coming five year
plans, major emphasis needs to be diverted towargsovement of agricultural sector and
rural areas where about more than 68 percent populg struggling hard for survival. The
back bone of national growth depends on rural dgraknt. May this get of attention of one
and all to improve the socio-economic status ofrtimal people. | hope so.
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MILLETS - SUSTAINING FOOD AND NUTRITIONAL SECURITY FOR ALL
Prof. T. C. Poonia

Key Words: Millet, climate change, food security, organiotang.
Abstract

Food securitycan be studied from three different views viz.aikability of food,
access and its absorption. Everything is goingaadgcondition in Indian agriculture but
there is a growing evidence of chronic and absopdeerty, malnutrition and under-
malnutrition in significant portion of populatio@ur population is growing at a rate of 1.8 to
1.9 per cent a year with a changed consumptiorenpathe main reason is that shift of
consumption pattern is from a balanced diet to eqadte and faulty diets. The signs of
climate changehave also begun to shown in reduced productiosoobnut, mango and
wheat. Value-addition through processing of thaggtious cereals should also be explored
and popularized to make them popular among theurness. The best way to achieve a
better food security is to mix the millets into ébbasket with effective market policy is the
need of hour.

Millets consists of sorghum, pear millet, fingedletiand other minor millets such as
prosq kodg foxtail and barnyard millets. Sorghum is growruadbantly in Decan plateau
(Marathwada in Maharashtra, Telangana in Andhrddédfaand north Karnataka). Rajasthan
is well known dominant home for pearl millet (Bgjr&outhern Andhra Pradesh, Tamil
Nadu, Orissa and Southern Karnataka are home téniper millet. Uttarakhand and other
hill and tribal areas cultivate a range of smalllets such as foxtail, proso, kodo and
barnyard millets. These regions form the main petida as well as consumption belts in
India with less than 20 per cent actually entetimg long distance market channel. India is
the top consumer of millets in the World as Indiaat 42 per cent of millets produced
globally. A much scope is exists for millet's cuéition in eastern India.

Hobble agriculture Future on Millets

India’s population is growing at a rate of 1.8 t® Dper cent a year. If this trend
continues, the populations will double itself isdethan 40 years. In contrast, after achieving
a self sufficient image in food grain productioma green revolution, per capita of arable land

! Junagadh Agricultural University, Junagadh-362 @Bdjarat) INDIA
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is shrinking. Water use efficiency is still, on théole, low. In addition to the gradual
decline in per capita availability of land and watearious forms of biotic and abiotic
stresses are spreading. Climate change is ano#ngrtg world agriculture as well as its
policies. The belief alone may not be enough. Butase of climate change and its adverse
causes give a signal to wake up quickly. A studyi®RO andVadodara’sMS University
earlier of 2009 year reported that the sea has dhovand by around 15 and 90 metres in
ValsadandDanti, respectively in the last decade.

The first signs otlimate changdave also begun to shown in Gujarat where coconut,
mango and wheat production reduced considerabllam® it on rise of temperature and
changing pattern of rainfall and not on human beiggeedy nature that is responsible for
this change. Wayward and erratic rainfall, devasgaflood, loss of livelihoods, land
degradation, loss of forests, deepen water talidgrdance of aquatic balance and rising
costal areas salinity are the few signs of climetange. It is the millions of poor who
already bearing the brunt of climate change. Itpaiot revealed that wheat and mango
production has dipped between 8-31% and 12%, rasplcin Gujarat alone. Here clearly a
great need to adopt millets than wheat, rice oermstho feed the mushrooming population.

With the livelihoods of nearly 70 per cent of it®polation dependent on the
agriculture sector which generates about 28 petr afeits GDP and over 15 per cent of its
exports, the country’s economy is particularly degent on healthy agricultural growth. But
in past four decades, the cropped area of nutsitmareals and their production as well as
consumption is decreasing drastically. Before wé&eren estimate of our future foodgrains
requirement we must ask a basic question as JR®oF&n used to dowhat we want; bare
survival or vigorous growth? That is, should we plan just a continue with gresent state
of mere survival or aspire for an India full ofstg, vigorous and well built citizens as we
find in well developed countries.

Food securitycan be studied from three different view pointsstHs the availability
of food, which depends upon production and distiimy second, access to food that is
guided by purchasing power; and third, food absonptOn the other hand, there is growing
evidence of chronic and absolute poverty, malnatriand under-malnutrition in significant
portion of population. The main reason is shifta@psumption pattern from a balanced diet
to inadequate and faulty diets.

About 26% of the Indian population is deficientaalories and 28% in protein. The
widespread prevalence of nutritional deficiencieghs as protein-energy malnutrition,
vitamin-A deficiency, iron deficiency, anemia, iadideficiency and diabetes (referred to as
five big problem) are prevalent among children araimen. Over half of our children are
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malnourished and are suffering from moderate t@rsedegree of stunting (as per UNICEF
report - India has over 61 million stunted childréistantly followed by China with 12
million). Our 30 per cent of newly born babies mia have low birth weight which indicates
the level and spread of under-nourishment in wonmenndia. And if, inspite of such
widespread malnutrition and under feeding, the trguis able to export foodgrains, it is
because one third of our people are unable to psectfoodgrains according to their
requirements due to their poverty. Although Gr&avolution reduced overall poverty and
ensured food security at the macro level but nangletely at the household level.
Malnutrition all among the life cycle should be ogaised as a national problem. A unique
research based analysis on diabetes made by DurNPagel (Diabetologist at Ahmedabad)
reported that, the silent killer which threatenshi@mve a whopping more than 8.5 crore
Indians in its grip by 2030.

The consumption of nutritious cereals in constactyning down owing to rapid
urbanization, changing food preferences, risingpmnes, sedentary life style, supply of the
cereals at subsidized prices through Public Distiam System (PDS), social status attached
to fine cereals and time constraint of urban wortemprepare food. Further all nutrition
programmes viz., PDSAntyodaya Anna Yojana, Annapurna Scheme, Mid-day-meal
Scheme, Food for work etc. supply either rice oeathto alleviate hunger. Micro-nutrient
problems are not covered by these schemes.

During 1987 and 1998, the average decline in urb@amghum consumption was
highest in Andhra Pradesh (-76.36 per cent) folibWwg Rajasthan (-73.90 per cent) as far as
rural sorghum consumption is concerned, the deeliag highest in Tamil Nadu (-95.62 per
cent) followed by Madhya Pradesh (-83.96 per cévitreover this decline is more in urban
sector than rural sector and too in high incomeraittile income groups than in low income

group.

Remember we are the 2@ ‘Nutritional Index’ in the world, worse than G
Africa. There is huge malnutrition we have to dedh.

Raising the level of “nutrition”, “standard of livj” and improvement to public
health are the primary duties of State (ArticleodThe Indian constitution). Macro nutrients
such as carbohydrates, fats, proteins and over iBfbinutrients are essential for a proper
growth and development. In India poor section al asnon-poor population, suffer from
multiple rather than a single micronutrient defiaig.

According to the recommendations of National Ingéitof Nutrition (NIN) to achieve
a minimum energy requirement of 2738 k cal/day/he@abalanced diet containing at least
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460 grams of cereals apart from pulses, vegetabtes milk, should be consumed.
Accordingly per capita requirement of cereals Ww#laround 165 kg per head per annum. But
the average annual cereal consumption is hovermgnd 135 kg per head, moderately lower
than the NIN recommendations. Millet’s, the poornsacrop, will turn out to be a major
solution to these three national threats — foodurs#gc climate change and diabetes. The
millet's are known for their role as a shield agaifood and nutritional deficiency disorders
and are better designated as nutritious cereals. affemia (iron deficiency), B-complex
vitamin deficiency like stomatitis, glossitis andhedosis (riboflavin deficiency) can be
effectively tackled by in take of less expensivé futritionally rich food grains like sorghum
and millet's. Stunted growth is a result of longatepoor nutrition in nearly in early
childhood.

As these cereals are consumed largely by local, ghey guard them against food
and nutritional insecurity imposed by various agmoic, socio-economic and other factors.
These are excellent dual-purpose fodder crops.€Tbesgps sustain cattle population in dry
tracts, which otherwise have no other alternateddéodsource. Although, their supply is
increasingly become a problem in drought years.

These nutritious cereals are cultivated in harslirenments with poor soil and water
conditions. Owing to their severe drought tolerarheir cultivation in drought-prone areas
is effectively providing food and fodder securitydugh risk aversion on sustainable basis.
The importance of fodder for livestock may increasanifold in the event of increase in
demand for milk and livestock products. During dybtyy it will help in generating
employment in low rainfall areas where crop altékes are absent or limited. As an assured
source of income, these cereals offer a role aeibaésh at times of distress to meet urgent
cash needs.

A nutritious analysis of millet’s vis-a-vis majoragns like rice and wheat have shown
that compared to rice, they have 30-300% more tiartdal elements such as calcium,
minerals, iron, fibre, beta-carotene and other amatrients. Sorghum and millet’s are rich in
starch content (56-73% in sorghum and 63-71% imipééet). The protein content of both
sorghum and pearl millet is comparable that of whieaarl millet is rich in fat. The millets
are rich in iron and phosphorus and pearl milleash content. The whole grains are rich in
B-complex vitamins while deficient in vitamin-A amitamin-C. The sorghum grain contains
3 per cent crude fat which is higher than in rind heat. Lysine is an important amino acid
present in sorghum (which rice lacks) ranges batwieto 212 mg/gm of nitrogen and that
of pearl millet is 159 to 380 mg/ 100 gm of proteiearl millet is also rich in theonine,
metheonine and cystine. Sorghum is a rich sourd@acdmplex especially niacin (vitamin-
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Bs) but also contain thiamine and riboflavin. In caseearl millet, thiamine and riboflavin
content are comparable to sorghum but niacin comdawer.

Sorghum contains 7.6 to 9.2 % of dietary fibre padrl millet contains 20.4 % of the
same which along with poor digestibility have aedirbearing on consumer acceptability.
Thus the nutritious cereals are comparable or superior to the fine cereals, and therefore,
the inclusion of these cereals would definitelywraghe fulfillment of dietary requirement.

Compared to irrigated commodity crops currentlynpoted by policies, millet's
require just around 25 per cent of the rainfall daded by other crops such as sugarcane,
rice and banana. They hardly burden the demandsrifgation and power. Millet’'s can also
grow on skeletal soils that are less than 15 cnp.déeloes not demand rich soil for survival
and growth. Millet's production (pure organic intma) is not dependent on synthetic
fertilizers either.

The area under pearl millet is relatively constdoe to its adaptability to harsh
habitat such western Rajasthan where there is mpettive crop. “Rice and wheat become
will become completely unviable in the context dimate change. With the projected
increase of 2°C, wheat will disappear from the fagnscene. Rice, which needs standing
water for cultivation, is one of the highest emitef methane, a green-house gas (GHG).
Thus, both wheat and rice will loss their importaic the food basket of the country.”

Ragiroti and Jowaroti have been popular traditional delicacies of Kakat But
monoculture cropping had taken over most partsdibgato a sharp decline in millet
varieties.

The decreasing area and production can be attdliotéactors such as cultivation in
harsh climate, low remuneration from cultivationtbése crops, categorized governmental
policies (lack of input subsidies and out put piilceentives of otherwise provided for rice,
wheat and oilseeds), fierce competition from conamaéicrops like introduction of irrigation
facilities and better access to markets.

Niche Areas of Priority

Earlier, in most dry parts of Karnataka, millet-bdsnultiple cropping systems used
to be very common. Women primarily work on thesentg while men work on the major
crops. They grow ragi, little millet, mustard, aastpulses likdur dal and green gram, all on
a small patch of half of one acre. This systemaited Navdanaya(Today’s so ever called
crop diversification). This system has three braddantages- firstty women are employed,
they grow everything they need in their kitchentloair small farm, secondly, the crop does
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not fail due to vagaries of weather, and thirdhgre is food security always. This is also
good for diabetics.

To avoid some precarious situations, a part of wtutpbsidy be diverted to nutritious
cereals and stock of these cereals is raised,tktieea will be more takers for it, especially in
the areas where it is preferred choice as stapsm ése of nutritious cereals in school noon
meal schemes can be promoted. The problem of l@N-sle of some of these cereals can
be over come when these cereals are targeted asvRiS three-four months after harvest.
Rice and wheat supply may be regulated once thtiaus supply is ceased. Establishment
of effective market is the need of hour. Unlikeerand wheat, the under-developed market
network of nutritious cereals is not regulatedhibuld be regulated immediately.

The concept of health food and organic farmingaglting up very fast the world
over. Consumers in the developed countries areapedpto pay a premium for the organic
food. These cereals may become a part of fully@ogood as they are produced without
using any synthetic fertilizers or any other aghemicals. A large mass scale awareness
campaign about these cereals consumption shoutiied out. Moreover, the barriers of
low social status attached to these nutritiousaterehould be removed by terming them as
health foods.

Value-addition through processing of these nuuigicereals should also be explored
and popularized to make them popular among theurness. Millet's are a crop that can be
controlled by the poor and hence, are answer tagn&sian crisis in India that has resulted in
over 1.5 lakh farmer suicides within the past decad

There are some innovative approaches on which magois should be given are that
introduction of sorghum in rice fallows, especialfynon-conventional areas appears to be
potentially promising for southern and eastern aift the country with planting in late
December to January that ensures high fodder yeefdeet the feed demand in these areas.
Owing to water shortage in coastal areas, espgd@aitihra Pradesh, Orissa and also MP and
Chhatisgarh successful cultivation is now becomiegy difficult. In these regions, dual
purpose sorghum can effectively fit into the systimmitigate fodder and grain sorghum.
There are niche areas of summer sorghum and P#atlpultivation in Nanded and Pune
district of Maharashtra and Bidar district of Katadea. Pearl millet cultivation with limited
irrigations during summer has tremendous scopeujarat and Tamil Nadu where it can
fetch very high yields and income.

Development of crop varieties with desirable biemical properties, increased
palatability and short duration for millets for mgiseason is the need of hour. Pearl millet
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and sorghum grain can be used as potable alcolpaption. Quantity of sugarcane
molasses is inadequate. Therefore, sweet sorghgmaan be raised in four months with
minimal inputs (especially water) can be an altevea Pearlmillet, due to its rich protein
content can be used for preparation of severakproich diabetic foods with higher fibre
content (anti-oxidants) in various bakery produi&s bun, bread, cakes, cookies and biscuits
that should target the urban consumers. Milletroake good malt as an adjunct in brewing
industry. Sorghum beer is popular world-over, baotlid is yet to catch-up with big
possibility.

To encourage the processing industry involvingvdlee-addition, concessions in the
form of subsidies/tax exemption in procurementas materials, production and marketing
spheres and tax holidays should be given. Econ@oies may be identified based on
comparative advantages. The cultivation of millstsonfined to regions where the prospect
for cultivation of other crops is ruled out dueptmor soil fertility and water availability. Such
a scenario is most likely to continue. Hence tdiitee of crops yields under marginal
production environment development of suitable ggmes is the most prioritized goal of
crop improvement research. Encouraging the highg@uti usage in nutritious cereals
cultivation is suggested. Although, coverage ofrldgis very good in case of both pearl
millet and sorghum, subsidy for procurement of iylseed may be given to the farmers.
Obviously, the policy on subsidy to fine cereals] ghe PDS favouring only fine cereals, and
now the liberalisation and globalisation — all breéng hard the prospects of millet crops and
their producers who are largely marginal farmehs.society level, village level grain banks
among self help groups should be promoted throagticgpatory approaches.

The integrated role of various nutrients in thd,gaant, animal and human system
has not been fully understood. Soil health is trs €ritical factor for plant growth has been
well known. Nutritional oriented plant breeding wihclusion of organic farming is the need
of the hour.

Widening of food basket to enhance local accestsilid food, using the productive
resources of difficult regions, where productionéjor food crops is not possible, for
ensuring the food security of vulnerable sectiontted people and conservation of agro-
biodiversity of under-utilized crops are issuesevaht to tackle hunger, poverty and
malnutrition. The policies and funding support sound at national and international levels
on the under-utilized crops begs for greater awesgramong policy makers and donor
organizations concerned with elimination of hunged conservation of agro-biodiversity. In
the case, the best way to achieve a better foagiseand to solve other related problems is
to mix the millets into food basket and Indian fargisystems.
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PESTICIDES IN FOOD CHAIN AND THEIR IMPACT
Vis-a-vis Animal and Human Health

R. S. Chauhart

In the thirst of modernization and industrializatiman has contributed pollution to
the life and ecology of plants, animals and miceoldacreased demand for food and fiber
has lead to the chemicalization of agriculture avel have reached on such a stage that
modern agriculture is dependent on high yieldingetis, which can only be grown under
the influence of fertilizers and pesticides. Pédé&is are the man made chemicals which are
being used to produce enough cheap food. In I3&AH00 MT of technical grade pesticides
are used annually to control pests and plant desea§he pesticides are classified as
insecticides, fungicides, weedicides, herbicidemmatodicides and rodenticides; of which
insecticides constitutes 77% of the total pestsidsed in different agricultural and animal
husbandry practices and in public health operations

Majority of these pesticides are beneficial whsed for specific purposes, handled
properly and applied as per the recommendationtheimanufacturer. However, over the
years, there has been a mounting fear and conbatrindiscriminate and disproportionate
use of pesticides may lead to their residues ird foleain which may exert their harmful
effects in human beings and animals. In an idestigde application, the chemical should
fall exactly on the target and be degraded comigléteharmless compounds but this never
occurs and only some part of the pesticide hitddhget pests while remaining drifts into the
environment.

If we look retrospectively, we find that the uslepesticides started during Second
World War when these hazardous and toxic poisome s@nsidered as chemical weapons. A
Swiss scientist Paul Muller invented DDT in the ryd®39 which was considered as a
wonder chemical that kills the insects, pests alad ¥ound wonderful in malaria control
programmes. But soon after the discovery of DD3,harmful effects also came into the
knowledge of the scientists. In 1944, A famous dmt found harmful effects of DDT in
birds, which produced thin shelled eggs, easilykénoin nests resulting into failure of
reproduction and decline of bird population.

The amount of pesticides used in India is very {(owly 0.5 kg/ha) as compared to
other developed countries (Table 1), even then axe hmuch higher pesticide residues in
food of our country.

! Director, Institute of Biotechnology GB Pant Unisity of Agriculture & Technology Patwadangar—2681
(Uttarakhand).

The Journal of Indian Thought and Policy Research/March 2012 Page 12



Table 1.Consumption of pesticides in different counies

Country Consumption (kg/ha)
1. India 0.t
2. Koree 6.€
3. USA 7.0
4. German' 3.C
5. Japal 12.C
6. Europe 2.5
7. Mexica 0.7

There is a gradual increase in production and wapsion of pesticides during last
few decades. The pesticides consumption increased 2353 MT during 1955 to 75033 MT
(technical grade) in the year 1991-1992 and whglagain in the decline phase with the
adoption of integrated pest management practices the pesticides consumption level
declined to the level of 43020 MT (technical grantethe year 2003-2004 (Table 2).

Table 2. Consumption of pesticides in India

Yeal Pesticides (M1

1. 1955-56 2353

2. 196(-61 862(

3. 197¢-71 2432(

4, 1980-81 54775.49
5. 1991-92 7503:

6. 199:-96 6126(

7. 1996-97 56114
8. 1997-98 5223¢

9. 199¢-99 4915%
10. 1999-00 46195
11, 200¢-01 4358¢
12, 200102 4702(
13. 2002-03 48350
14, 200z-04 4302(

Source: Directorate of Plant Protection and QuaranfFaridabad

About 20% of Indian food products contain pesgcidsidues above tolerance level
compared to only 2% globally. No detectable ressdare found in 49% Indian food products
compared to 80% globally. It is all because ofdwiing reasons which needs to be looked in
order to reduce the level of pesticide residuearimal products and other food material
below MRL value. Table 3 includes the MRL in meatl @ggs.

Table 3. Maximum residual level (MRL) {mg/ kg (ppm} of some commonly used
pesticides in animal products.
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Name of the pesticide Animal product Maximum r?;gjrz;:ll level mg/kg
. . . Meat 0.2
1. Aldrin/ Dieldrin Eqg 01
Meat 0.1
2. Benomyl Eqo 01
. Meat 0.1
3. Carbendazim Egg 01
. Meat 0.1
4. Chlorpyriphos Egg 01
Meat 0.1
5. Carbofuran Eqg 01
. Meat 0.2
6. Chlorfenviphos Eqg 0.2
7. Cypermethrin Meat 0.2
Meat 0.05
8. 2,4-D Eqg 0.05
Meat 7.0
9. DDT Eqo o0&
. Meat 0.02
10. Edinfenphos Eqg 0.01
. Meat 0.2
11. Ethion Eqg 0.2
12. Fenthion Meat 2.0
13. Fenvalerate Meat 1.0
14 Fexachloricyclohexane (HCH Meat 2.0
) Y Egg 0.1
. Meat 2.0
15. Lindane Eqg 01
Meat 0.02
16. Monochrotophos Egg 0.02
. Meat 0.05
17. Phenthioate Egg 0.05
. Meat 5.0
18. Primiphos methyl Eqg 0.05
19. Carbofuran Meat 0.1
Meat 0.05
20. Phenthoate Eqg 0.05

Reasons for more pesticide residues in India
1. Indiscrimate use of pesticides

The use of pesticides is comparatively more inagercrops while in some it is
negligible (Table 4). The farmers use pesticidesenfiequently and in increased doses than
the recommended doses or procedures. It lead® tprésence of high amount of residues in
food commodities.

Table 4. Pesticides share in different crops

Name of the Crop Percent share of pesticides

1. Cotton 52-55
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2. Rice 17-18
3. Vegetables/ Fruits 13-14
4. Plantation 7-8
5. Cereals/oil seeds 6-7
6. Sugarcane 2-3
7. Others 1-2

2. Improportionate use of pesticides

The pesticides are used improportionately in Indiarelation to places and the
amount of pesticides residue varies from one plaanother. Tamilnadu consumes 1.2-2.0
kg/ha of land followed by Andhra Pradesh and Pumdiere 0.8-1.2 kg is the rate of
consumption. Pesticide residues in the feed andeiodre solely responsible for their
accumulation in animal and poultry. The states [lieenilnadu, AP, Punjab, Haryana, and
Karnataka have highest use of pesticides in oaget more production while on the other
hand the states like Bihar, West Bengal, Northezasitates have lowest use of pesticides. It
is because of illetracy of farmers, poor econonoieditions or due to lack of awareness. So
the food commodities in high using states have mesilues of pesticides.

3. Lack of education

Most of the farmers or labours working in the egltural fields are either illiterate or
having low formal education. They are not able twlarstand and read the instructions
mentioned on pesticide containers or in the liteasupplied with them. Their tendency is to
use comparatively higher quantity of pesticidesnth@acommended by the scientists/
manufacturers. They ignore the required dilutiactdaand use much higher concentration of
the pesticides. They are even not aware of the fohdffects of the pesticides and do not
properly dispose the used containers of the pdssci

4. Lack of extension activities

Inspite of Krishi Vigyan Kendra, Krishi Gyan Kerdr and a network of extension
workers of the Government/ NGO's, there is a lackdeficiency in proper extension
activities in India. The farmers are not fully awaabout how to use pesticides, what
precautions they should take in order to reduceathge and chronic effects of pesticides?
Farmers do not keep proper difference between #s¢ dpplication of pesticide and
harvesting the crop, which leads to increased le¥glesticide residue in food items and
ultimately in animal products.

5. Inadequate literature supplied by the manufactuers
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The pamphlets/ literature supplied by the manufast along with the pesticide
packing is incomplete and inadequate. Though nvigten in many regional languages/
scripts but the printing, letter size and qualifypaper is so poor that even an educated
person cannot read and understand it what to fafirmers or labours. It has been observed
that one of the reasons to use a much higher ctaten than the recommended ones is
lack of proper literature.

6. For more production and profit

Most of the farmers have impression in their mihdt spray/use of more pesticide
will lead to higher production. Therefore, the desf more production and profit leads to
indiscrimate use of pesticides in crops which ety enters in the food chain.

7. Lack of safer pesticides

So far very few pesticides have been discoveredhnire harmless to human being
or other domestic animals. Therefore, farmers hiavese the available pesticides only which
have a very narrow safety margin.

8. Use of banned pesticides

In our country most of the banned pesticides (@&blare available in market and are
used in various agricultural operations. This isnary because of the failure of Govt. to
formulate and implement effective policies regagdihe use of pesticides. Secondly, the
socioeconomic condition of farmers does not allaw strictly monitoring the use of
dangerous pesticides in agriculture and animal dndty. These pesticides have been banned
because of their acute/chronic harmful effects lm danimal/human health. Thus their use
adds to the misery and poor health of farmers andumers.

In spite of ban, DDT and BHC are still producedridia and we have 77% DDT and
95% BHC in India out of their total production irovid.

Table 5. Pesticides banned in India

Name of the Pesticide

Aldicarb

Aldrin

Benzene Hexachloride (BHC)

Calcium cyanide

alr|lwIdNIPE

Captafol 80% Powder* Use banned w.e.f. 17.73200

! Source: Directorate of Plant Protection and QuaranFaridabad
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6 Chlordane

7 Chlorobenzilate Use banned w.eJ. 17.7.2003
8. Cibromochloropropane

9. Copper Acetoarsenite

10. Dieldrine Use banned w.e.f. 17.7.2003

11. Endrin

12. Ethylene Dibromide Use banned w.e.f. 17.7.2003
13. Ethyl Mercury Chloride

14. Ethyl Parathion

15. Heptachlor

16. Maleic Hydrazide Use banned w.e.f. 17.7.2003
17. Menazone

18. Mehtomyl 12:5% L

19. Mehtomyl 24% L

20. Nicotine Sulphate

21. Nitrofen

22. Paraquate Dimethyl Sulphate

23. Pentachloro nitrobenzene (PCNB)

24, Pentachlorophenol (PCP)

25. Phenyl Mercury Acelate (PMA)

26. Phosphamidon 85% SL

27. Sodium Methane Arsonate (MSMA)

28. Tetradifon

29. Toxafen

30. Trichloro acetic acid (TCA) Use banned w.£7.7.2003

9. Man is ultimate consumer

Man is the ultimate consumer of pesticide residdésough fodder, water, air and
other feed stuffs pesticide residues reaches malsiand then through milk, meat, egg and
other animal products accumulates in human beirggious pesticide residues have been
reported from animal products in our country impattamong them are DDT, Carbaryl,
Hepatochlor, PCB etc. These pesticide residuesnima products and other food items
ultimately get accumulated in the man especiallthim adipose tissue, blood and lymphoid
organs. Most of research on pesticide toxicity basn directed towards the assessment of
their acute effects. When fed to man or animalgeay low doses daily for months or years,

! Manufactured in India, for export only.
2 Manufactured in India, for export only.

The Journal of Indian Thought and Policy Research/March 2012 Page 17




these accumulated pesticides in body, may harmnthvenal functions causing various
diseases in man and animals.

Status of pesticide residues in India

The presence of pesticide residues have beentee@tecvarious items and in food
chain. The levels of the pesticides are found mhigher than expected level because of
heavy contamination of environment. A list of conditi@es is given in which very
significant levels of pesticides are recorded (€ab). Besides, there are human milk, fat or
tissue samples screened for the presence of piestiesidues were also found to have very
significant levels of harmful pesticides. The BH&stbeen found from 0.120 to 1.22 PPM in
human fat samples. Heptachlor, an organochloriségiée was found to be 0.425 PPM and
DDT from 0.195 to 1.695 PPM. Even human breast nsilkot free from DDT, which was
found to have even 2.39 PPM levels. Similarly hurbdood was found to have a much
higher concentration of 12.00 PPM as against 3@ PPM safe levels (no effect levels).

Table 6. Pesticide residues in food chain

ltems Pesticide residues detected
1. Soil and water Permethrin, cypermethrin, fermagte deltamethrin, DDT, Aldrin,
Dieldrin, BHC, Heptachlor, Lindane, Endosulfan
2. Air DDT, BHC
3. Fodder (Lucerne) Monocrotophos, PhosphomidodpEuifan
4, Cattle feed Cypermethrin, DDT, BHC
5. Pasture & Hay DDT, Aldrin, Dieldrin, BHC, Heptdor, Lindane
6. Rice, wheat flour, oils DDT, BHC
7. Dairy Products, Baby milk DDT, BHC, HCB, PCB, Heptachlor
powder, Butter, Ghee, Cow/
buffalo milk
8. Meat, Eggs DDT, heptachlor, PCB, Carbaryl
9. Liver, Kidneys, Hair, skin Cypermethrin
10. | Vegetables Endosulfan
11. | Adipose tissue of man BHC, DDT, PCB, HCB, Heptor, Aldrin
12. Human breast milk BHC, DDT, Aldrin, HeptachlbiCH
13. Blood of man BHC, DDT, Aldrin, Heptchlor, HCH

The primary concern of the chronic low dose tdyian man and animals is related to
the carcinogenic, teratogenic, mutagenic, immuriotoXxmmunopathological and/or
neuropathic effects of pesticides. The perusaltefdture in this regard reveals the studies
directed towards only one or two pesticides whitlenature, when a large number of
pesticides are present and their combined effecnbabeen measured; which of course will
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give very dangerous view. Various Pathological @fef low doses of pesticides in animals
and man are as under:

1. Immunopathological effects

Immunopathological effects of pesticides in ansnahd man are classified under

acquired immunodeficiency or immunosuppressiomiaununity and hypersensitivity.

a)

b)

Acquired Immunodeficiency: Most of the pesticides studied during last twoadiss are
found to exert immunosuppressive effect on both whegs of immune system i.e.
humoral and CMI. Organochlorines, organophosphatespamates and synthetic
pyrethroid pesticides were found immunotoxic at “adverse effect dose” levels in
poultry, sheep, and in bovine calves. However, diganochlorines are comparatively
much more harmful to immune system. They are cemsdlto be the cause of vaccinal
failures or occurrence of disease epidemics in alimdue to lowered
immunocompetence. It has also been reported tlsédta of immunosuppression for a
longer period may also lead to the developmeneopfasms as the immune surveillance
mechanism becomes defective. Such animals alsdiexbturrent bacterial infections
due to defective phagocytic machinery of the bddynunosuppressive state of animal
for a longer duration may also lead to developneémiancers in the absence or defective
immune surveillance in body. Since the pesticidéscaspecific as well as paraspecific
immune system adversely, the immuno surveillandeocly becomes defective. Though,
there is no direct correlation but for an exampere is an increased incidence of eye
cancer (squamous cell carcinoma of eye) in catittlaffaloes in western UP during last
few years. Similarly the occurrence of canine veaktumours also increased in dogs
during last decade. It is an indication of the adee=ffects of polluted environment and
may be related with a state of immunosuppression.

Autoimmunity: Pesticides are also known to initiate autoimmuaactions in body
particularly organochlorine group of pesticidesdsinwith certain proteins of the body to
become antigen leading to initiation of an autoimeuwesponse in body. Autoimmune
glomerulonephritis or autoimmune hemolytic anenriawtoimmune rheumatoid arthritis
are such mainfestations in animals and man. Lindeimen fed with ‘no adverse effect
dose’ level in lambs for a period of 4 months resiiin autoimmune glomerulonephritis
as has been detected by the presence of immunesoespin glomerular basement
membrane using indirect immunoperoxidase techniques

Hypersensitivity: Hypersensitive reactions are reported due to copson of pesticide
contaminated food stuffs. Pesticides may act atehagbut antibodies against them have
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been detected in body. Eczema in man was foundadoaneb, 2,4-D and 2,4,5-T. DDT
has also been known to cause type | hypersengitigdction. The dust of pesticides is
cause of allergic respiratory disorders like astha@utaneous allergy has been known to
occur due to contact of pesticide contaminated fiteds. However, the studies showed
a depression of CMI response on delayed type hgpsitivity reaction using chemical
allergens.

2. Carcinogenic effects

Some pesticides exert their carcinogenic effeitteedirectly or indirectly through
their metabolites. Most of organochlorine pestisidige dieldrin, gamma isomer of BHC,
DDT and PCB may cause cancer in liver and lung. él@x, there is a lack of sufficient
literature to support this belief that the pesesicire having carcinogenic effects. Indirectly,
a state of immunosuppression for a longer perideeipful in increasing the susceptibility of
an animal for malignancy. Since many pesticides kmewn to cause mutation in
chromosomes of man and animals, it is consideradthiey may also lead to carcinogenicity.

3. Mutagenicity

Pesticides may cause alterations in structureuother of chromosomes resulting in
translocations, mutations and chromosomal breakelge altered chromosomal number may
become lethal during fetal stage. Several pessclike DDT, Endrin, PCB and HCB are
known to cause chromosomal aberrations. The muiagdfect of pesticide poses a more
serious threat to the future of human race.

4. Teratogenicity

The accumulation of pesticides in body tissue @nthenital birth defects in children
has not been well correlated so far. However, thaee certain pesticides which causes
teratogenic defects in animals. Carbaryl, thiramgppxur, parathion, leptaphos, 2,4-D,
lindane and diazinon are having teratogenic defettanimals. In mice, cypermethrin,
alphemethrin and malathian are found to exert loietects in baby mice.

5. Neuropathy

Most of the organophosphates, organochlorinesacaasbes may cause neutrotoxic
effects in man and animals including increasedhiion, loss of memory, in coordination of
movement, ataxia, delayed response, convulsiongsnsp and paralysis. Such changes
appear due to demyelination of nerves in centrdl peripheral nervous system. Pesticide
residues are also responsible for marked behaviohamges in man and animals.

6. Nephropathy

The Journal of Indian Thought and Policy Research/March 2012 Page 20



The pesticide residues present in food stuff metyas hapten and when they bind
with certain body proteins, they may become antmerhis antigenicity in responsible for
initiation of immune response in body and a cordimipresence of antigen and antibodies in
body may lead to the formation of immune complexBse immune complexes when
produced in excess are deposited in glomerular nbase membrane leading to
glomerulonephritis, commonly known as renal failtoewhich patient needs dialysis after a
regular interval to survive.

7. Hepatotoxicity

The pesticide residues in food may harm liverugsas they are metabolized here.
There are instances of chronic liver disordersiteatb cirrhosis. Certain pesticides are not
so dangerous but their metabolites cause severagiato hepatic parenchyma. The cirrhosis
once starts; it never stops even after withdraw#i® primary cause.

8. Reproductive Disorders

It has been observed that the pesticides arel letldaviding cells of genitalia. They
may cause abnormalities in sperms leading to deerdeeir ability for fertilization. On the
other hand the ova become defective and not abiagtant on the uterine surface leading to
early abortion or miscarriage. DDT has been foundause weak egg shell in birds leading
to their decreased population. The pesticide resida food, thus may ultimately lead to
sterility, early abortion, still births or repeatleding.

9. Recurrent infections

Animals having reduced immunocompetence due toigmss are more liable to
attract infections very frequently. A good treatimprovides relief to animal but soon after
recovery, the same disease occurs again due tonosuppressive state of animal. Needless
to emphasize that most of the antibiotics are badtatic, which do not kills the organism
but prevent their growth. In such conditions thpmessed growth of bacteria flares up just
after withdrawal of the antibiotic therapy in thesance of defective immune system of body
due to pesticides.

Cowpathy in control of harmful effect of pesticides

Cowpathy is just like any other system of medicsneh as Homeopathy, Allopathy
or Naturopathy. In this, the human or animal ailteeare treated with products of cow also
known as Panchgavya means five things derived tows i.e. milk, ghee, dahi, urine and
dung. In our ancient literature of Ayurveda it ssdribed as Panchgavya Chikitsa. In recent
years, interest has been generated among scietificnunity of the world to develop or
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scientifically validate the Indigenous Technicaldedge (ITK) as an alternate therapeutic
or preventive approach. As is evident from the deeof modern allopathic treatments
particularly the development of resistance in nocganisms and side effects, the alternative
system of medicine gains momentum not only in IniaBWHO also established recognition
to such systems. In fact in the western world ase@ntists/ clinicians are facing problem in
handling the multiple drug resistance in microoigars, presence of antibiotic residues in
food chain and/or associated allergies and autoinenglisorders in man. As per WHO, the
twentieth century wonder drugs “antibiotics” wilbinremain useful and become almost
ineffective by the year 2020, then one has to tlowdr the alternative therapeutic approaches
to control the infections. In fact most of the amdtic drugs are bacteriostatic in nature and as
such they do not kill the bacteria rather they siogheck their growth and bacteria have to
be destroyed by the body’s own defence mechanisowhkras “Phagocytic System” through
macrophages (monocytes of the blood). During lest years it has been observed that the
efficiency of these macrophages reduced drastieallg result of the environmental pollution
and presence of pesticides, heavy metals, fungahgoetc. in the food chain. That is
attributed to the heavy use of agrochemicals incatjure and poor storage conditions of
food grains. Any how deficient functioning of maphages leads to inefficacy of antibiotic
drugs, development of resistance in bacteria, rentiinfections, and or decreased immune
status of an individual. Recent researches sholatdcow urine enhances the immune status
of an individual through activating the macrophaged augmenting their engulfment power
as well as bactericidal activity. This researchregata new era in medical science and CSIR
has got a patent from US on cow urine for its bi@erting properties and its use in
tuberculous patients. Along with traditional therapf tuberculous drugs, if one also
consumes cow urine, the antituberculous drugs asterf even in low doses and thereby
reducing the cost of treatment and its duratiorry\fecently, researches have found that use
of cow urine along with the antibiotics preventse tidevelopment of resistance in
microorganisms against the antibiotics. This isutfid that the cow urine blocks the R-
factor, a part of plasmid genome of bacteria resjia for the development of antibacterial
resistance. Several scientists from different latwies of CSIR, AIMS, G.B. Pant
University Pantnagar, and IVRI, besides NGOs areking on different medicinal properties
of cow urine. In fact there are several medicinaparations available with NGOs who are
also marketing cowpathy drugs under FDA license sorde of the NGOs are even not able
to cope up with the demand of the public. Sevetradents of M.Sc., M.V.Sc., M.D. and/or
Ph.D. are working on the medicinal properties off emine and other products of cow. It has
been found to enhance the body’s immunity and taasie power to fight with infections.
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Cow urine has antioxidant properties and thus iitna¢izes the oxidative stress
produced in body through action on free radicdlhals been found to repair the damaged
DNA and thus is effective for the cancer therapyieftists proved that the pesticides even at
very low doses cause apoptosis (cell suicide) mplyocytes of blood and tissues through
fragmentation of DNA and cow urine helps the lymgpjtes to survive and not to commit
suicide, it also repairs the damaged DNA. Besidiespoultry cow urine enhances the
immunocompetence of birds and provides better ptiote along with vaccination. It also
increases egg production, egg shell quality andvegight. Moreover, by using cow urine in
poultry ration one can enhance the productivity tha without using antibiotics and the fear
of antibiotic residues in poultry products.

On the basis of chemical fingerprinting through mawdequipments like HPLC, it has
also been observed during the scientific resednrah the urine of Indian cows are highly
effective and almost nil or few medicinal propesti@e present in the urine of crossbred,
exotic cows, buffaloes, etc. The Indigenous cowmairtontains “Rasayan” tatva, which is
responsible to modulate immune system and actaenbancer. It is not only the cow urine
which is a wonder product by cow but others likaglumilk, ghee and curd are also equally
effective for various ailments and other operatiddew urine as such and/or after addition
of neem leaves is a wonderful biopesticides.

Such biopesticides are safe to use, do not acctenmnlghe food chain and as such do
not have the harmful effects like chemical pes@sidCow dung is excellent farm yard
manure and if processed and prepared vermi-compast,small amount of vermi-compost
is sufficient for a large field. Similarly, many wfieines are prepared from the cow milk,
ghee and curd. However, again the problem is saamentific validation of these products is
required.

Cowpathy is an age old system of medicine describheancient Indian literature
‘Ayurveda’ as ‘Panchgavya Chikitsa”. In Ayurvedigsteem, medicines are prepared either
from plants or from animals besides the use omgernetals. The Ayurvedic medicines of
animal origin are mainly prepared from cow producihe high profile medicine
‘Panchgavya’ is prepared from five materials reedifrom cows that includes milk, Dahi
(curd), Ghee (butter oil), urine and dung. Theigbdf indigenous cow urine is tested for its
immunomodulatory properties in mice, rat and avianphocyte cell culture system for the
first time and the results are presented in Table 1

Table 1. Percentage of increase in immunity throughvarious parameters in
comparison to control
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Parameters Percent increase in immunity

1. B-cell blastogenesis 59.5 %
2. T-cell blastogenesis 64.0 %
3. Serum IgG level 19.8 %
4, Serum IgM level 19.0%
5. Serum IgA level 0.53 %
6. Macrophage Functions 104.0 %
7. DTH reaction 126.0 %
8. Interleukin 1 level 30.9 %
9. Interleukin 2 level 11.0%

The urine of indigenous cow is also compared Withurine of other animals such as
crossbred cows, buffaloes, goats, exotic cows alha&dws. It has been observed that the
urine of indigenous and hill cows is quite effeetias far as the immunomodulation is
concerned the goat urine is also effective but alp¢o50% of the cow urine. This finding is
further supported by the presence of “Rasayanfiénurine of indigenous cows (Table 2).

Table 2. Analysis urine through chemical fingerprinting (HPLC)

Indig- Exotic Cross-
Characteristics enous Hill cow  Goat Buffalo
cow bred cow

cow
1. Tridos har v v v v X v
2. Madhur ras v v N N X X
3. Madhur vipak v v v X X v
4, Katu ras v v v v X v
5. Tikta ras v v v X v v
6. Kashay ras v v v v v v
7. Raktas shodhak N v v v v v
8. Deepan v v v v v v
9. Pachan v v v X v v
10. Rasayan 4 4 4 X X X
11.  Amhar X v v v v v
12. Vat viridhi v v v v X X
13.  Hepatoprotective v v v v X v
14.  Stress reliever v v v v X v
15. Effect on blood calcium level v X X N X X

Strategies to combat with pesticide residues relpteblems
A. Government level

1. The farmers should be advised about the harmfateffof pesticides so that they should
minimize the use of pesticides in crops. They sthqudiciously use the pesticide in
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terms of their quantity and frequency.

2. It should be assured that the pesticides producedountry should be distributed
proportionately so that the indiscriminate and iogartionate use can be avoided.

3. All emphasis must be laid on the development of-fBeticides like viral, bacterial or
fungal pesticides or pesticides of botanical orijke Neem or Tulsi or of cow urine
based pesticides, which can be used in crops ltthkilinsect pests without polluting the
environment.

4. The harmful pesticides like some organochloringgamophosphates and carbamates
must be banned strictly in India, their productionport or use should be completely
banned.

5. To reduce the effect of pesticide residues, someah@reparations should be developed
which can overcome the immunopathological, neutapair nephropathy effects, there
are many herbs mentioned in our Indian ancientalitee, which can be scientifically
validated to prevent and control the harmful eBeaft pesticides. This will certainly give
a new direction to the world not to depend on sgtitithings.

B. Household level / Individual level

1. Avoid the use of chemical pesticides in house sashlmosquito repellents, cockroach
killers, sprays, mats, coils, etc. All of them drarmful to the body responsible for
making body susceptible to various kinds of ailmsent

2. Avoid to use synthetic chemicals, dyes, flavouraggnts, preservatives, antifungal and
antibacterial agents in food items.

3. Use fresh foods as far as possible and after pr@paning. Vegetables should be kept in
lukewarm water with 0.89% salt for at least 30 iméfiore use.

4. Avoid the shining vegetables fruits such as tongtbéanjal, lady’s finger, apple, etc.

5. Try to have such vegetables/fruits/cereals/puldgsware grown under organic farming.
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INTELLECTUAL PROPERTY RIGHTS: IMPACT ON AGRICULTURE
Plant Breeder’s and Farmer’s Right
J.P. Lal and Prem Kumar
1. Introduction

IPRs refer to the legal ownership by a person @in@ss of an invention/discovery
attached to particular product or process whichtguts the owner against unauthorized
copying or imitation. The intellectual property itg have existed and were practiced in
every society from time immemorial. Man has alwégen reluctant in disclosing certain
kind of information to ensure its effect for a l@emgime. Social institutions, sanctified by
various moral traditions did prevent certain sodi@sses from gaining access to specific
aspect of knowledge systems. It is reported thatlumshidabad, West Bengal, there was a
tradition of sending baskets of a particular vgriet mangoes to the rulers but only after
puncturing the seed with a thin needle so thatetmeangoes could not be cultivated outside
the local region.

Intellectual property rights (IPR) have become am@nt in the face of changing trade
environment. At present traders face several pnoblsuch as high investments in research
and development (R&D), risk associated with innmratgeographical barriers to trade, need
for rapid changes in technology. In an ideal situgtan inventor should get a reward that is
proportionate to the benefit accruing to the sgdieim its invention.

The inventor and society will ordinarily stand opfte each other on the question of
the proportion that should go the inventor andghantum of the benefit accruing or likely to
accrue from the invention. There is massive evidetacsupport the fact that appropriate
legal protection acts as an incentive for prodectresearch (World Bank, 1990). After
industrial revolution, the nature, scope and exwhnintellectual property protection has,
increased manifold. Intellectual property right®Rk) generally allow right holders to
exclude the unauthorized commercial use of theemtions by other persons.

2. Intellectual Property Rights and Agriculture

Intellectual property rights (IPRs) are the legghts generally allow right holders to
exclude the unauthorized commercial use of thaatons/inventions by third persons. The
rationale for the establishment of a legal framdwam IPRs is that it is a signal to society
that creative and inventive ideas will be rewardHtese rights are awarded by the State and

! Department of Genetics and Plant Breeding, Irtstiodi Agricultural Sciences Banaras
Hindu University, Varanasi-221005
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are monopoly rights implying that no one can ussdérights without the consent of the right
holder. IPR are largely territorial rights excepipgright, which is global in nature. IPRs
have fixed term except trademark and geographiaditations, which can have indefinite
life provided these are renewed after a stipuléited specified in the law by paying official

fees.

Intellectual property rights can broadly classifiadto patents, trademarks,
geographical indications and industrial designs.

Patents are probably the most important IPR today for adtical goods and
services as they provide, wherever these are alajlthe strongest protection for patentable
plants and animals and biotechnological processethéir production. Patentable products
have to meet the criteria of patentability, vizgvelty i.e. that which is not known in the
prior art,non-obviousnesse. that whichinvolves an inventive step and usefulnessthat
which is industrially applicable. Indian Patentst At970 (as amended in 2005) has excluded
from patentability “plants and animals as a whole any part thereof other than
microorganisms but including seeds, varieties apécies and essentially biological
processes for production or propagation of plamd animals”; and, “any process for
medical, surgical, curative, prophylactic (diagmgstherapeutic), or other treatment of
human beings, or any process for a similar treatnoéranimals to render them free of
diseases or to increase their economic value twofftaeir products”

A trademark is a distinctive sign, which identifies certainogls or services as those
produced or provided by a specific person or entFp Trademarks may be one or
combination of words, letters, and numerals. They ralso consist of drawings, symbols,
three dimensional signs such as shape and packagingoods, or colours used as
distinguishing feature. Today trademark has becaimest synonymous with ‘brand’. In
research laboratory equipments bear trademarkstbatell known to workers in their field.
India has a Trademarks Act, 1999. Overall thered@relasses distinguishing the good and
services. There 34 classes of goods and 8 claksesvizes.

Geographical Indication is a new concept in India; and prior to the Geogragdhic
Indications of Goods (Registration and Protectida, 1999, that there was no specific law
governing Gls of any agricultural, natural or mautfired goods. The term Geographical
Indications (Gls) for purpose of TRIPs agreememniehaeen described as indications which
identifies such goods as agricultural goods, natg@ods or manufactured goods as
originating, or manufactured in the territory ofcauntry, or a region or locality in that
territory, where a given quality, reputation or @thcharacteristics of such goods is
essentially attributable to its geographical oridiifferent types of agricultural goods such
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as Darjeeling tea, Coorg orange, Mysore betel IHahjanagud banana, Palakkadan Matta
rice have already been registered as Gls in India.

3. IPR and Plan Protection

Many countries have developed plant breeders'sightreward conventional plant
breeding efforts. In pursuance to the TRIPs agregniedia has enacted “Protection of New
Plant Varieties and Farmers’ Rights (PPV&FR) AddO2, asui generissystem of plant
variety protectionSui generigmeans one-of-its-kind. Suaui generisrights include plant
breeders’ rights (PBRS). It aims at protecting ebar of rights that have a bearing on Indian
agriculture.

Plant Breeders’ Right

Plant variety protection, also referred to as afiplbreeder’s right,” is an exclusive
right granted to the breeder of a new plant vartetyexploit that variety. It is a form of
intellectual property right and is an independaritgeneriform of protection tailored to the
protection of new plant varieties. The certificaferegistration of a variety issued under the
PPV&FR, 2001 shall confer an exclusive right onltheeder or his successor or his agent or
license, to produce, sell, market, distribute, inbjoo export of the variety.

Breeder’'s Exemption

The provision of use of material of a protectedietyr (the initial variety) for the
development of new variety is known as breeder&mgxion. Under the UPOV Act, 1978 all
new varieties evolved using a protected varietyenexempted from protection under this
provision. The scope of breeder’'s exemption hagdinby bringing anéssentially derived
variety’ under the cover of PBR protection in UPOV Act, 199

Farmer’s Rights

The Sui generisystem adopted by India is unique as it consistéa’s right concept and
genuinely addresses the concerns of farmers asldyrsgeeconservers, innovators etc. Indian
PPV&FR Act, 2001 gives following rights to the faems, for their contribution in the
economy, conservation of genetic resources andveldping new varieties.

» Farmers’ right to register traditional varieties.

» Farmers’ right to save, use, resow, exchange alhdse#ling of branded seed of a

protected variety under the act is prohibited).

» Farmers’ right for reward and recognition

» Farmers’ right to claim compensation for under perfance of a protected variety

from the promised level under given conditions.
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» Protection against innocent infringement.
» Benefit sharing for use of biodiversity conservgddrming community.

Farmer’s Privilege

PBR system generally allows the farmers to usenthterial of a protected variety
harvested on their own farm for planting their ne@son crop without obligation to the PBR
holder. Under UPOV Act, 1978 there was explicityison for farmer’s privilege while
UPOV Act, 1991 has made this as ‘optional’ and easmber state can either allow or
disallow this privilege.

3.1 Negative Impacts of IPRs vis-a-vis Agriculture

Using the agricultural domain as an example, Cuileppanel organized by Trade -
Human Rights - Equitable Economy (3D) on 13 Marfi®0® at the Palais des Nations in
Geneva in collaboration with Office of the High Caissioner for Human Rights (OHCHR)
and the International Environmental Law Researcht@gIELRC) noted three instances of
how current Intellectual Property Rights (IPR) immp&auman rights. First, by restricting
access to knowledge, IPR favour monopolies. SectPi, allow agribusiness to patent
genetic modifications of seed lines.

While these IP protections help businesses reafitpfoom innovation, they also
restrict access to and use of many seeds. ThittylP regime fosters the commercialization
of agriculture, promoting monoculture and cash sroper subsistence farming. Such IP
restrictions and favouritism of big business indésehave devastating impacts on the human
right to food and protection of traditional knowtg

4. Problems India Faces

At present technological advances are taking pédce faster pace in several fronts.
In the contemporary world, the technology has bexdne most important resource to any
nation. Adoption of new technologies and new praésluicvention, innovation, investments
in risky ventures, intensive R&D activity, etc. dtfee major processes in making a nation
wealthy and technologically superior. In the présete of technological superiority, a
strong patent system is vital for protecting therests of inventors.

Due to its weak patenting system and lack of gatetture India is facing several
problems. Two of our most serious problems areXternal pressure to change our patent
laws and (i) theft of our traditional intellectugroperty e.g. patenting of the medical
properties olneem,and turmeric lfaldi); and of Basmati rice as Kasmati or Taxamati. The
first one is the case of theft and the second sn@lation of geographical appellation.
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Whatever is being said abonéemis more emotional than factual. We have been
neglecting our Ayurvedic and Unani medicinal systama planned way. There are in all 63
patents omeemin the world (mostly in Japan, Germany and USAJ anly 8 are in India..

It is illegal to obtain patent on properties/quatknown for several centuries. Traditional
Knowledge Digital Library is an excellent effort this regard. However, our patent laws do
not declare traditional knowledge a national irtetiial property.

The case of turmerihéldi) is a clear case of theft. This has been posdilxeto non-
resident Indian. Most Indians are aware of the ihgaproperty of turmeric haldi). As
Americans did not know, therefore, a patent cowddobtained. This only highlights the
weakness of US patent laws.

5. The Path Ahead

India has now developed a sound IPR regime thaepts a very promising future
not only for the protection of her traditional knledge and traditional cultural expressions
but also for those who are willing to invent thetellectual labour and skills in various
fields of human action and endeavour in generalagmgtulture in general.

It should be borne in mind that under the systdnTRIPs the two guiding
principles are the ones related to national treatnamd most favoured nation treatment
which aim at providing equal protection as also-d@trimination in matters of protections.
Most of the fraudulently got patents about elemeftdndian agriculture and traditional
knowledge became reality since Indian law on thmtpeas either non-existent or lacked
compatibility with American or European laws.

However, within last ten years or so, India hasergjthened her laws on
biodiversity, traditional knowledge, geographicablications, plant varieties, patents and
trademarks so much so that in this newly createdaté, the Indian innovators can get
protection under foreign systems simply becausenth@vators of those nations may get the
same level of protection in India. This has indudeuense possibilities of progress in

Indian agriculture sector also, that is, en roge.|
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Environment and Equitable Society

A brief survey of peoples’ movements in India

Dr J P Mishra*

1. Environment and the Man

Nature precedes, as also pervades the man. TheeNatd the God (the Purush), says
Geeta, are primordial; and all the good and thé lewie originated from the NatifreThe
man, when he first came on Earth must have fountsdlif surrounded (protected) by the
Mother Nature. Much before he learnt to clothe alinand to live in the company of other
men, he was always in close contact with naturavé¥er, as he came out of the mother
earth's lap and in the company of other homo sagierstarted being less and less caring for
the nature and, ultimately, began even to plungefmother' for his selfish ends. So much so
that when his folly dawned on him he had spoilectimaf the wealth and grandeur of the
mother.

The journey of man towards civilizationaisaga of plunder and exploitation of Mother
Earth. The more civilised he became towards hisviebeings, the more savage he turned
towards the nature.

The Indian philosophy sees the Supreme Being'sspceseverywhere and, therefore
everything in the Universe-ranging from the mintifgarticles to the mighty mountains, the
micro-organisms to the big animals, grass bladedeaase forests- are but His dwelling
placed. For an Indian, everything was nothing but a nestition of God's grace which
ought to be dealt with respect, care and cautind;kee utilized judiciously should there be a
need, and for this he always entertained a deegpeseingratitude towards the Almighty. In
such a scenario, the nature and its forces weketbapon with utmost reverence. The king
was regarded as the shadow and representative @foBoearth and as such it was his

bounden duty to ensure that only that which theineateft (for our own use) ought to be

! Reader, Faculty of Law, University of Allahabadlahabad (India).

% See, Geeta: XI1/19.

“\Vedvyasa says in Mahabharata: “The knowledge tm&tSupreme Spirit dwells in the heart of everynliyi
creature is the abiding root principle of all dhafmQuoted by S. Radhakrishnan in his book ‘Religand
Society’ (Harper Collins India 1947, published bguis 1995) at p.107.
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utilized". With such an outlook towards nature it was simphthinkable that somebody
would act in a way unfriendly to the environment.

Contrary to the East, the life in West was, anidl ist marked by luxury; and every
endeavour-whether by the individual or by the Sthtes the enhancement of luxuries of day
to-day living as its principal aim. Jeremy Benthamnose work in the field of law is an all-
time classic for Britain in particular and the wbdf jurisprudence in general went on to say
that man is governed by the two forces of pleasmek pain and he likes all that gives him
pleasure and avoids that which gives or is likelygive him paif. Naturally, according to
the great jurist's analysis, the man will try hismast to satiate his lust by plundering earth’s
resources rather than worshipping it and sayindgre"Earth is my mother; I am son of the
(mother) Earth®

During one of his earliest encounters with nataegrates the Holy Bible, Adam, the
first man, could not resist his temptation and rgaoeven the command of the Almighty
because the fruit in the Eden Garden proved totboralluring to keep him disciplined. The
God cursed him to go to the mortal world- the wavk live in?

There is, thus a striking similarity in the messsagoming from the Holy Book as
also the great jurist that was Bentham: the indigmrated by the former depicts the nature
of Adam, the first man, and, the portrayal by th#éer explains the man's nature in the
modern age. The message is loud and clear thaismaot going to care for Earth even a bit
so long as the latter continues to satiate theolutite former.

1.1 The Present Scenario

!See Ishavasyopanishad, in its first mantra, desldi/hatever living or non-living is there in theowld is
pervaded by the God. Keeping this in mind makeaigeverything in) the world in a selfless manri2eo. not
have lust for it all. Who does this all belong fd?at is, every thing in this world belongs to Gdone; and the
man can only make a judicious utilization of therdty things.

’See, Bentham’s Theory of legislation, publishedLiexis Nexis Butterworths (Sixth re-print 2004 ofeth
French of Etienne Dumont translated by Richard ietlal), at p. 1.

3Mata prithivi putroham prithivyah

* See,The Holy Bible. Genesid/26 And God said, Let us make man in our image, afterlikeness: and let
them have dominion over the fish of the sea, aret tve fowl of the air, and over the cattle, anéroall the
earth, and over every creeping thing that creepptn the earti/28 And God blessed them and God said unto
them, Be fruitful, and multiply, and replenistetbarth, and subdue it: and have dominion ovefisheof the
sea, and over the fowl of the air, and over evieipnd thing that moveth upon the earthi29 And God said,
Behold, | have given you every herb bearing sedictwis upon the face of all the earth, and evesg,tin the
which is the fruit of a tree yielding seed; to yibshall be for meat/30 And to every beast of the earth, and to
every fowl of the air, and to every thing that greth upon the earth, whereimereis life, | have giverevery
green herb for meat: and it was so.
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The present scenario is simply horrible. The ddientechnological and industrial
developments made the concerned nations richere @mdvance and more powerful in the
eyes of other nations of the world. This inducedagithese 'less powerful' nations a sense
of competitiveness and they started making alleftdarts to come in the fore-front which
could be done only by adopting the ways and mehat rhight help them achieve their
newly perceived goal. For this, they tried to adibyet measures adopted by the front-runners.
When there were models of success before themsitquae natural for them to follow these
models rather than discover arsyi generismodels for them. In the blind race of
industrialisation and modernisation this latteretygf nations, at least so it thought, simply
could not afford to think of nature and environmekit unstoppable race began to scale new
heights of scientific and technological innovatgmas to leave other nations behind.

But, then, the environmental degradation outwedgtine nature's in-built capacity to
offset the effects of man's folly. Increasing lesélemissions of Chlorofluorocarbons (CFC
sy, Ozone Layer DepletidnGreen House EffettGlobal Warmin§, Climate Changeand

such other symptoms brought the man out of slumBencerted efforts for restoration of

!As the name suggests these are the organic gasésing atoms of Carbon, Fluorine and other ga$és. use
of refrigerators, air-conditioners etc result i tamission of CFCs which deplete the ozone lay¢hénupper
atmosphere exposing the world to the dangerousteftd ultraviolet radiation of the sun.

*The ozonosphere lies between the height of 15 @nkil8meters from earth’s surface. The CFCs deca®po
the ozone present in the ozonosphere thus reditsingncentration there. This phenomenon is calilecbzone
layer depletion, and the portions of the ozonosphéth lowest level of ozone concentration are rofteferred
to as ozone holes meaning that these points arkedisé resistant to the ultraviolet radiation cognfrom the
sun towards the earth. The first such ozone halebean spotted more than a decade ago near thie Riald in
that portion of ozonosphere that lay directly ab@amada.

%In areas where there is less availability of stnilighe plants are grown inside glass chambersdajteen
houses. The sun light that enters these glass @ranchn not escape the chamber and thus the glentke
heat required for their growth. Viewed thus, a gréeuse lets the heat enter, but does not alldw éscape
fully. When the gases released through variousstmil, scientific etc processes go in to upperosiohere,
they form a blanket there that lets the solar keeate to the earth’s surface but does not allowstilar heat
reflected from earth’s surface to go back fully. &sesult a portion of this reflected solar enaggtrapped in
the earth’s atmosphere itself. Thus the earth’soapthere is, it may be said, behaving like a greaumsé
chamber. This is termed as the Green House Eftzatbon dioxide (Cg), Sulphur dioxide (S¢), Nitrous
Oxide (NQ) etc are the examples of green house gases.

“The temperature of the world is constantly risisgaaresult of green house effect at the rate ofitabalegree
centigrade per 25 years. This is termed as Glomahwhg.

® Due to global warming, the ice on the poles istimglat a faster rate which is causing a rise élével of sea
water, and there is an apprehension that coagtatamay be submerged. The micro-organisms and fottmes
of plant and animal life may be lost for ever, ueale adapt to changed temperature. The global saraiso
affects the concentration, and, degree and timfngpndensation of gases in the atmosphere whidmatiely
results into off-season rains, heavy rains anddéo@nd draughts. This is called the phenomenddliafate
Change.
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nature's pristine glofynotwithstanding, the fact is that every natioradding something
regularly in terms of pollution whether it is inettWestern or the Eastern part of the globe.
As shall be seen beldwevery such (polluter) nation has its own logic fiois 'dirty’ deed
and this has made the problem more complicateduseaavery party swears to work for the
environment, but at the same time shows its firwillingness to budge even an inch from
its already adopted course of action. Thereforeryexountry worth her salt is equally a
polluter, thanks to the ever-increasing appetiteherf residents as also policy-makers to
devour the sacred Mother Earth. And, the resttése for everybody to steHowever, the
fact can hardly be ignored that the more advancedtian is, the more addition it makes to
the environmental decay; which is tantamount targathat per capita share of pollution is
more in a rich country in comparison to that ireasl developed (or, in other words, a less
rich country§.

The state of affairs is marked by incessant effost rich and developed nations of
the world to appropriate more and more of the é&attieasure at any cost. The situation is
best summed up by a report, from news agency Rewgaoting government sources, which
states that Russia has planted a flag under théhNRwle in her apparent bid to control a
greater area in the Arctic that is believed toible in natural resources:

“Russia staked a symbolic claim to the resourclk-Arctic on Thursday (that is, 2

August, 2007) when submersible dived beneath teeditectly under the North Pole and

! For example, the Conventions on Biological DivigtsClimate Change, and Forest Management; theaRib
Stockholm Conferences; United Nations EnvironmengRamme etc.

*The North, that is, the developed world wanted @uction of 20 percent in the emission of green bBous
gases(with 1992 as base year) by the year 2008nab deforestation in the tropical forests (whicbstly
belong to South, that is, the under- developed dypdontrol of population explosion in South, payrby
South in lieu of providing transfer of technology &rrest environmental degradation, no provision fo
compulsory contribution for fighting pollution, anttat industrialized nations be not held resposesitor
environmental degradation (and, hence, not liablealy for it). The South had the opinions polar-cgfgoon all
these points because it felt that all the degradatias due to North and, therefore, the latteukhpay for its
restoration, provide technology free of cost to themer to fight pollution, and that the North mustke
compulsory contribution to undertake pollution cohtmeasures. Also, the South did not agree thptiladion
growth was a cause of increasing pollution and taaied that it was basically due to the fact tiet Worth
was over-consuming the ( about 65 %) availableg@nesources of the world leaving the South higdh dry.
Plus the South asserted its sovereign right oamidal forests which, it claimed, could be explditey the
nation concerned for the welfare of its people.

3 At the Earth+5 Summit held in 1997 in New Yorktade stock of the situation, it was reported thatrdy the
five years since 1992 a total of 112 billion tofi€C®, had entered the atmosphere increasing the coatientr
by two percent.

* The Brundtland Commission’s Report observes: “Aditional person in an industrial country consurfaes
more and places far greater pressure on natu@lness than an additional person in the third wbrld
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planted a Russian flag on the seabed. The rust-itavium flag was planted on the seabed
4261 meters under the surface of the Arctic Oc#tan,Tass news agency quoted Vladimir
Strugatsky, Vice-President of Russia’s polar exgion association, as saying from a
support vessel.

Russia wants to extend the territory in the Ar¢so) that it controls right up to the
North Pole. The region is believed to hold vasapptd oil and gas reserves.”

1.2 The Inter-dependence of Man and Nature

Nothing is more apt to describe the one-ness of amhnature than what the Indian
philosophers had perceived long ago: "The Eartmysmother; | am son of the (mother)
Earth.” The bond of love and affection, of care aadtion, and of peaceful co-existence that
defines the innate relationship of mother earttnwis sons was aimed at ensuring the safety
and prosperity of both. In fact both were livinggerfect harmony. On the one hand nature
nourished the man by providing food and sheltet, duthe other the man protected the
nature in that he had a strong sense of obligdtiowhatever he got from nature and, like he
did in case of Almighty, he worshipped eafth.

Another illustration given byanusmritiis equally important wherein the ancient
scholars have been referred to as saying thatahté & the wife of the Kingrithu- whence
she derives her name, that ijthivi- meaning thereby the king was duty-bound to protect
the dignity and sanctity of the earth much in taene way as was a husband towards his
wife.*The law-givers in the ancient period commandedntiem to behave themselves in a
way that was the least harmful to the animals,dtssdrees, plants, and every kind of plant
and animal lifeManusmritj at one place goes to the extent of saying thex ew ill person-
who is supposed to be gripped by the thought obkisg unwell and, hence, less caring for
others simply because he is not in his very selhgvo the influence of the disease- should
walk carefully so that he does not harm any insettélt needs no further argument to
conclude that with such laws every step taken leyhihmanity on its way to progress was

adding something to the biological diversity argrefore, to the nature’s glory.

! The Hindustan Times, Lucknow Edition; 4 August)20Friday has published this report.

2 The oldest of the four Vedas, the Rig Veda, hagitthivisukta with hymns devoted to the motherttea
almost in the same fashion in which it containsughsukta- the chapter containing hymns depictiegottigin
of life of men from the body of the Purush, thatRaramatma.

% See Manusmrriti: 1X/44.

*Ibid: VI/68.
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2. Equitable Society

Equitable means that which is just, or, consisteitih the principles of justice and
right.! Therefore, roughly speaking, an equitable sod&tyjust society. A society, in which
every body is getting his due in a way that leaav@ple opportunity for others to get what is
due to them, may be termed as an equitable sotietgl. Krishna says: “I am like the thread
running through the pearls that make a garl&ndrialogically, then, if equity were the
thread and social institutions the pearls; theagatlwould be what we may call an equitable
society.

Equitable society is one where every member idangtowards his rights but, at the
same time, conscious towards the rights of othenbses of the society. That is, he does not
clamour for the protection of his own rights oribyt is also anxious to see that the rights of
others are equally protected.

It is more difficult to discipline a group of mehan that of wolves unless they, that
is, the former have a common interest, said JefEayjor *Therefore, there has to be a legal
system defining one’s rights and duties individyal$ also collectively. Likewise, there may
be individual and collective goals to cherish. Nessl to say, that collective goal is the
realization of an equitable society. For this, ld&-maker has to be very vigilant to ensure
that the inter-institutional as well as intra-imgtional bonds in a society are based on the
principle of equity rather than the individual rasts of the law-maker about what is just and
right.

In a democracy, the people are the author of Eyab which they do through the
representatives they elect. The people are thejlndge of their interests and, thus it is they
wherein should vest the law-making power. No otbgstem of governance follows this
principle more than the democracy does. The Catistit of India is an example of this
democratic philosophy embodied in the supreme lathe land. “We, the people of India
...give it to ourselves”, declares the preamble te @onstitution. It expresses the firm

resolve of the people to constitute India into eadst, secular and democratic republic; and

See, Black’s Law Dictionary, op. cit. p. 578. Théher two meanings are: existing in equity; avagabt
sustainable by an action in equity, or under thesrand principles of equity.

* See, Geeta: VII/7.

3 Jeremy Taylor, Works, XIIl. 306. Quoted in Salmasm Jurisprudence (Twelfth Edition by P. J. Fitzger
published by M/s N. M. Tripathi, Bombay), p. 88.
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to secure for the people the equality, justice fasedom?! In short, it sets forth as its goal the
establishment of a society defined by the prinagpéjustice and right, that is, an equitable
society.

2.1 Environment as a Component of an Equitable Saety

The concept of an equitable society presumes lieae tis an equitable distribution of
resources. The resources may be either man-maadgtal. The environment is affected by
both.

The ever-increasing pace of scientific and teabgichl development has had its
tremendous impact on our lives. This has made the dependant on facilities provided by
the products of scientific and technological revioln, so much so that life today possibly
can not keep moving unless added and, of courselaaated by the said facilities. These
activities are increasing everyday since so isamxiety to get more and more modernized.
As a result the nuisance as well as the pollut®increasing exponentially. The layer of
CFCs near the Ozone layer is not only depleting tager but also trapping the solar
radiation reflected from the Earth’s surface, whwebuld normally have gone back in the
space above.

And, for all these activities, the exploitationradtural resources is almost inevitable.
This leads us to the threshold of another probleamely, to protect the resources for the
coming generations also; so that they may not éacesis of resources for their survival. In
other words, it is our duty to see that while ajpiating the nature’s bounty for our progress
and development we do not acquire the ways whicl oneate a problem for the future
generations. The principle that every generatioanistied to an equal access to the natural
resources, and that it is also duty-bound not waach upon the said right of the coming
generations is referred to as inter-generationaltg@nd shall be taken up in a little more
detailed way in the sections belGw.

The Environment Protection Act, 1986 states thavi®nment (a) includes water, air
and land; and (b) the inter-relationship which exismong and between-(i) water, (ii) air,

(i) land, (iv) human beings, (v) living creaturdsi) plants, (vii) micro-organisms, and (viii)

! See, the Preamble to the Constitution of India.
2 See 3.3(iii) infra.
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property.* Therefore, it is obvious that anything which isgardizing any of these elements
is likely to have an adverse impact on the envirenin

On the one hand, the law has to ensure that theahaesources are tapped and
utilized in a way that serves the common goal elibst possible manner; and on the other it
has to remain wary of its impacts on our environtnespecially because, the right to a
healthy environment has been globally recognizedaaindamental right of man. It,
therefore, follows that unless the society is anitafjle one, all the rights of man-including
the right to a healthy environment-can not be priggaotected. Or, equivalently, unless the
right to a healthy environment is ensured, therthésrisk of the all-important right to life
being reduced to a nullity; because, as has begnaytly remarked by the apex court in M
C Mehta vs. Kamalnaththe pollution of air, water and land affects thelity of life and
amounts to the violation of right to life.

3. Environment and Indian Law

In Ancient India, the environmental ethics was img@pal component of the body of
law; and therefore the way of living was designed fashion that had an in-built mechanism
to protect the earth and its resourtes.

In the mediaeval ages, the human activities ineasmost exponentially and
concerns began to be expressed about the conserwdtvarious elements of nature albeit
with a different perspective. The laws were madeegulate the conduct of human beings
with respect to pollution of water and air, andoails factories and forestsBut these were
meant to establish an atmosphere which was frem fiaisance and, to ensure that the
industrial activities should go unabated or thee$brproduce be exploited without any
hindrance. In short, the law in the mediaeval ages conditioned to facilitate the
exploitation of natural resources in a peaceful amicable way; and the end of law was to
maximize the exploitation of resources and utilaatbf fruits of technological development

to the optimum level in a way that created thetleassance. As such, there was no attempt

! Ibid, Section 2 (a).

2 M C Mehta vs. Kamalnath, (2000) 6 SCC 213: AIR@®T 1997.

3 Seef. ns. 3-5 supra.

* For example, one can have a look at Indian PendeC1860;Forest Act,1927; Factories Act, 1948 ted
provisions of Law of Torts which took care of sushues only if the same were covered under theshidas
say, nuisance, negligence, strict liability, odeup liability etc.
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to visualize these activities in terms of their aopon atmosphere because the atmosphere
was still too pure to be taken care of.

The modern India helplessly saw her resources heihged by the British, and even
after she became free the same laws continued ito foece for quite some time. The things
took a turn for better once the then Prime-Ministeindia, Mrs. Indira Gandhi, participated
in the Stockholm Conference and championed theecalideveloping and under-developed
nations and attracted the world attention towahnesg {problems:

“Mrs. Indira Gandhi, the then Prime-Minister of ladwas the first head of State to
address the International Conference on Human &mwient at Stockholm in 1972. She,
voicing her concern about degrading environmentexpthat problem of pollution, poverty
and population must be tackled together. Thusstiigect of environment started receiving a
lot of attention since ther.”

Back home, she took several measures to imptowén¢alth of environment. The
42" amendment to the Constitution of India introdutieel Fundamental Duties one of which
obliges every Indian to protect the nature, envitent and forest and wild lifelt also
brought about certain changes in the Directivedfplas of State Policy where the protection
of forest and wild life as also of environment wepecially mentionetd Now, the protection
of environment, forest and wild life became a cgsele to be taken notice of by the policy
makers. Besides, a committee chaired by Mr. N Dafiwas constituted which ‘submitted
its report in 1980 and made far-reaching recommngmis as a result whereof independent
ministry at Centre and Department at the State®darto existencé.

Now there are a number of enactments meant faegion of water, air, forest, wild-
life, bio-diversity, and environmentBesides these, Public Liability Insurance Act, 1.99
National Environment Tribunal Act, 1995; Nationahwifonment Appellate Authority Act,

1997 and a number of other Acts are there to prébecenvironment as well as the interests

! See, Prof. Satish C. Shastri: Environmental Lawniia (First Edition 2002: published by EasternoBo
Company, Lucknow), p. 12.

251-A (g): “It shall be the duty of every citizen bfdia.....to protect and improve the natural envinemt
including forests, lakes, rivers and wild life aichave compassion for living creatures.”

3 48-A: “The State shall endeavour to protect angrive the environment and to safeguard the foreswald

life of the country.”

* Prof. Shastri’s book gives an interesting deththese developments. See, ibid, pp. 12-14.

® Environment Protection Act, 1986; Biological Disity Act, 2000; Forest Act, 1927; Water Act, 19Wild

life Protection Act,1972; Air Act, 1981; and ForeSbnservation Act, 1980; Scheduled Tribes and Other
Traditional Forest Dwellers (Recognition of Righ#gjt, 2006 among others.
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of those who have fell victim to handling of hazawd substances or any other polluting
activities.
4. People's Movements for Environment

Laws are made for the people, and not the viceavérherefore, it is the people who
are the best judge of whether there is a needwfinaa particular field; or whether the
existing law in a given field needs an amendmentinoextreme cases, whether the existing
law is no law at all and must be done away withdigarily, the law-making is done by the
Legislature where the people’s representativesositoice the concern of the people they
represent. However, sometimes the people feetllegtneed to arouse the government from
its slumber in order that their interest may betguted. If the situation is such that the
representatives are likely to prove of no avak flerople themselves take the responsibility
to come forward. Such a collective campaign onphe of the common man, without any
governmental help, in the direction of realizingawis due to them often takes the form of a
mass movement. In a democratic set up, since thhasgovernment of the people, by the
people and for the people; the mass movements racquigreater significance. The
environment being one of the prime concerns ohtlsses, the issues related to it also were
first championed by the people themselves.

This section refers to some early efforts by Iquabple to protect the trees, the role
of non-governmental organizations in fighting fovgonment-related issues, and the efforts
of public-spirited individuals who have successfditiught for common issues.

4.1 The Chipko Movement

It is one such movement which remains unparallétedits selfless and devoted
approach for the protection of the nature in gdnenal the trees in particular. It is one
initiative by the local people which shows they artg to protect trees even at the cost of
their lives. The genesis of this movement is trabadk to the year 1731 A.D. when 359
people, led by one Amrita Devi and her 4 family nbens, ‘sacrificed their lives to save trees
of the village (popularly known as Green Khejris)These people believe that trees and
animals are their brethren; and one may see deepaimning freely in villages inhabited by

these people- the Bishnois.

! See, Satish C. Shasp. cit p. 8.
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This movement was taken recourse to by hundredsen and women in the hills led
by an environmentalist Sunder Lal Bahuguna-in #teet half of the last century-when they
embraced and stuck to the trees to save them feanglelled. This movement, known as
Chipko Movement, represents the utmost love of toam@mrds nature and the environment.

4.2 Movement for Silent Valley

The Palghat district in Kerala is privileged tavia virgin forests believed to be the
most priceless specimen of 50 million years of etohary history, which is otherwise
famous as the Silent Valley. It is the home of ol several endangered species but also of
a number of plants and herbs of immense medicizalkev

So, when the State of Kerala embarked upon thatSdalley Hydro-electric Project;
people from different walks of life-scientists, easchers, professors, social activists and
others- joined hands to launch a movement to Ha@ristine glory of the Silent Valley.
The Society for the Protection of Silent Valley redva petition in the Kerala High Court to
restrain the State of Kerala from going ahead witproject which was environmentally
hazardous and ecologically disturbing. The petdrsh standpoint was supported by the
reports of scientists and experts of ecology; arehehe task force appointed by the National
Committee on Environment Planning and Coordinatiad concluded that the ecosystem in
guestion was too fragile to be restored by the mmeasscheduled to be taken to complete the
project.

The High Court, however, declined to intervene sgyhat it would not substitute its
judgment on ‘whether a national asset is to be morweniently utilized as a hydro-electric
project with prospects of greater power generatioretained in its pristine glory’.

However, it goes to the credit of the environmastslwho succeeded in garnering
support for the cause not only in and outside Ketalt even on an international Ieyel
which forced the Central Government to decide wota of ecology and environment.
Following the centre’s directive the Kerala Goveamndeclared in November 1983 it had
scrapped the Silent Valley Project.

4.3 Narmada Bachao Andolan

! Society for Protection of Silent Valley vs. Uniohindia (Unreported judgment of Kerala High Court-
0.P.N0s.2949 and 3025 of 1979); quoted by S C 8hapt cit, p.31.

% These organizations were Kerala Sastra Sahityjialal, and Friends of the Trees (in Kerala), SalemS
Valley (in Bombay), World Wild Life Fund (in UK anBwitzerland), and International Union for Conséinm
of Nature (IUCN), among others.
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This is perhaps the most world widely acclaimedssnaovement launched by Ms
Medha Patkar; who had initially been there as aaeher, but later changed her mind and
devoted her life to the cause of hundreds and #rmaiss of those who were likely to fell
victims to several dams proposed to be built over fiver Narmada in order to provide
irrigation facilities to the people of Madhya Prabdeand Guijrat.

The movement found support from several non-govemtat organizations around
the globe, and when the point was made clear t&\tbed Bank authorities that the benefits
of the project were out-weighed by the misery alstawhose lands and dwellings were sure
to be submerged by the reservoirs created by tims,die WTO decided to cancel the loan it
had granted earlier. So did Japan who had alsdisaad loan for this project.

The movement did get much publicity but it could nado the project even after a
legal battle. The most that has been done so faatssome reduction has been granted in the
height of the dam. However, this has not satistlesl activists who claim that the dam is
equally detrimental to the ecology of the conceraeghs as also to the victims. According to
an estimate:

“The Narmada Valley Project if and when complet#l, rank as the largest irrigation
project ever planned and implemented as a singteangwhere in the world. By the year
2040, the project authorities hope to complete 3jormdams (11 on the Narmada and 20 on
its tributaries), 135 medium dams and 3000 minonsid

The Sardar Sarovar Project (SSP) in Gujrat and Nbemada Sagar Project in
Madhya Pradesh, which have been at the centreeotttrm created by the activists and
environmentalists, happen to be among the 31 ndajors mentioned above.

However, the Supreme Court of Intlicleared the project in the year 2000 by a 3:2
majority holding that in view of the increasing deaf water for the growing population the
construction of the Sardar Sarovar Project (SSI) tise public interest and that there would
be no violation of the right of the displaced pesd they were suitably rehabilitated.

4.4 Tehri Dam Project
Like the Narmada Project, the Tehri Dam Project ¢oald not be stopped despite

spirited fight of hundreds of people led by Suntdal Bahuguna, and despite the warning

! See, Environmental Law and Policy in India: Caséaserials and Statutes, by Shyam Diwan and Armin
Rosencranz (Second Edition, Oxford university Prébgd Impression 2002), p.441.
2 Narmada Bachao Andolan vs. Union of India: AIR @& 3751.
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from experts that the area being a seismic zom@itld not be a very wise step. The Tehri
Bandh Virodhi Sangharsh Samiti’'s hopes to get pitesrom the Supreme Court did not
fructify."When the project came to completion nearly hunditgges including the historic
Tehri village were submerged. The project is likelyfetch a supply of 500 cusecs of water
to the National Capital Territory of Delhi, and,ngeate 2400 MW of electricity; besides
creating immense irrigation facilities.

5. Conclusion and Suggestions

It is obvious that the present policy is all absuiking a balance between the efforts
being made in two apparently different directionamely, environment and development;
and quite often the two do not appear to meet. dingronmental issues appear as those
related to the protection of forest and wild lifiee ecology, the rivers, the hills and the like.
The developmental issues present themselves asah@rojects, hydro-electric projects,
industrial areas, special economic zones, resierdieas with multi-story buildings,
construction of skyscrapers amidst heavily popdlaieas etc.

When the polluter is the government; it defendsattion by saying that in a welfare
state like ours it is the duty of the governmenetsure to all its citizens the right to life,
health and nutrition; while in case of polluterrdgeian individual or a group of individuals
(under which are covered also the private entexprisdustries, factories etc), the right to
livelihood, freedom of trade and commerce, freeddraxpression, freedom of religion, life
and personal liberty, and even the right to equaktrve as defence.

Suggestions
1. Right to a clean and healthy environment musnbde a fundamental right so that it may
become a powerful weapon in the hands of the peamptemake the prospects of success
bright for the peoples’ struggles for environment.
2-Public hearing should be made compulsory fotradse projects that are likely to pose a
potential danger to the ecology and environmerterathan restricted to a few defined
categories of projects.
3- While dealing with environment and developmenholistic view of the situation-regard
being had to our economy, resources, populatian)eabel of development, the social ethos
and mores- should be taken rather than ape thelrabseme other nation.

! Tehri Bandh Virodhi Sangharsh Samiti vs. Statelisér Pradesh: 1992 Supp (1) SCR 44.
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4-With respect to an issue having enormous impac¢he environment, a more informed and
dispassionate approach from the government agr@smasses is the need of the hour so that
such important issues are not converted into ettheemeans to gain cheap popularity or the
weapons of petty politicking

5-There should be induced an element of techmycadifudiciary by exposing the judges to
some training programmes on the latest trendsiehsfic and technological developments
vis-a-vis the environment and ecology is esserttiggjdes attaching to it permanently a team
of experts from the field of environmental scieneesl technology, in particular, and from
the fields of science and technology in generabhsao ensure speedy disposal of cases
through judgments which are legally, scientificalyd technologically sound.

6-There is an urgent need to gear up the enforcemenhanism so that it delivers goods;
because even a good law will not prove worth itsigé is either badly implemented or not
implemented at all.
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Public Interest Litigation in Agriculture
Dr Anand Kumar Tripathi *

1. Introduction

India’s agriculture sector is the backbone of ecoyp@nd makes the country self-
sufficient. It is nothing less than a boon for@fllus that India is self dependant in this area.
Climate is one factor responsible for this pleasahtievement; because, in different parts of
the country at a time, there may be different typeslimate which helps in increasing the
agro productivity. These natural phenomena alwagspted our schemes in all walks of
life. Be it rural development or advancement ofiagdture sector it can be seen across
country. Agriculture is the only basis of the deyghent which has shown its place at height.

Although farmers provide livelihood to all of ustyi is lamentable that they are
worried about their livelihood. Can’t we think alhdbe root cause of this pathetic condition
of farmers? Certainly we can but only thinking wbubtot be a proper solution. The
Constitution of India guaranteed to all citizerdegent and dignified life. Article 21 says that
no person shall be deprived of his personal lifd Biperty except according to procedure
established by la®.The meaning of this provision is very extensive @napplicable having
its widened feature. But it is more on paper asg la reality.

In the administration of justice every stakeholdes hisr own importance and
responsibility. Our democratic system is basedhenfaith of the people and sidelining the
voice of the people lofty ideals of democracy cartme achieved. Every responsible person
of the country talks of the lamenting situatiorfarimers in agriculture sector; the naked truth
is that nobody is taking care of this importanuess

India has a geographical area of 328.73 milliontdres; of which reported area for
land use is 306.04 million hectares. The net atdi@vated is about 142.60 million hectares
i.e. about 46.6 per cent of the total reported.as@ace nearly 50 million hectares of area is
sown more than once, the cropping intensity wonkisto 135.1. Forests account for about
68.97 million hectares i.e. 22.5 percent of thaltoeéported land area. Also nearly 13.97

million hectares are cultivable wastelands and @ndlion hectares fallow lands. Only about

! Assistant Professor, Raksha Shakti University,dbaragar, Gujarat.
2 Part 11l of the Constitution of India.

The Journal of Indian Thought and Policy Research/March 2012 Page 45



30 percent of the total cropped area is irrigated the remaining area is rain fed. The
available statistics further shows that only al&ipercent of the gross cropped area is under
food crops and nearly 34 percent area under noth-foops. Cereals and pulses account for
nearly 52.93 per cent and 12.64 percent of the &w&m respectively. Fruits and vegetables
occupy nearly 4.24 percent of area.

There are about 402.5 million rural workers of Wwhit27.6 million are cultivators
and 107.5 million are agricultural labourérén other words, pure agricultural workers
constitute nearly 58.4 per cent of the total rwakkers, of which 31.7 percent are owner
cultivators and 26.7 percent are mainly agricultwage earnefsThe latest available
agricultural census ddtalso reveal that about 78 percent of operatiomddihgs in the
country are marginal and small, having less th&ve@ares. About 13 percent holdings have
2 to 4 hectares and 7.1 per cent have 4 to 10resoté land’

2. Constitutional Mandate

The Government of India has passed a number of ilawsder to promote farmer’s
standards in agriculture field but with the advehtnodern technology the intension of law
givers became insufficient to meet the challenddarmers in India. They play a significant
and crucial role in agriculture development. Despiheir importance to agricultural
production, farmers face severe handicaps. It padsg question as to how the problem of
farmers can be eliminated. It is submitted thaicajure is the backbone of economy but
farmers of India are the most vulnerable groupasfiety. Most of the farmers are not in a
position to redress their grievances because abwarreasons i.e. due to ignorance of law,
poverty and illiteracy etc.

It is the duty of government to provide legal ascesall its citizens without making
any excuse. As per the provision of Article 394 the Constitution of India it is the duty of

the state to provide equal justice and free leghlaathe citizens of India.

! Haque 2003

2 Source : Registrar General of India, New Delh20

3 Agriculture Statistics at a Glance, sourced froegitrar General of India, New Delhi 2001.

* Govt. of India, Agricultural Census Division, Matiy of Agriculture 2002.

® As per the Census of India 2001.

®The State shall secure that the operation of thal lgystem promotes justice, on a basis of equabmpnity,
and shall, in particular, provide free legal aig,duitable legislation or schemes or in any othay,wo ensure
that opportunities for securing justice are notiééro any citizen by reason of economic or ottisailities.
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However, owing to its technicalities and ambigwtiaw is left very far behind the
famers; and the latter does not help the formerthis regard judiciary could not sit like
spectators and from time to time judiciary has ethits dynamic role making path breaking
judgments. In Article 32 and 226 of the Constitntremedies are given to the citizen for the
protection of their fundamental rights.

The writ jurisdiction of Supreme Court can be ingdkunder Article 32 of the
Constitution for the violation of fundamental righguaranteed under Part — Ill of the
Constitution. Any provision in any constitution famdamental rights is meaningless unless
there are adequate safeguards to ensure enforcemsmth provisions. Since the reality of
such rights is tested only through the judiciang safeguards assume even more importance.
In addition, enforcement also depends upon theegegf independence of the Judiciary and
the availability of relevant instruments with theseutive authority.

3. PIL: How?

The question of locus emerges here. Who will itetighe issue: farmers or an
sympathiser on their behalf? Now the strict ruléootis standi has been liberalised and third
persons on behalf of others may file litigation fbe protection of fundamental rights. The
liberalisation of locus standi brought a big chairgthe society.

Justice P N Bhagwati has been instrumental in @vglthe concept of public interest
litigation in India. Social change is the necessityany society. In India it is done through
Public Interest Litigation. Many of the NGOs ands&n Unions are working for the welfare
of farmers viz. Bhartiya Kisan UnidnNarmada Bachao Andolaand Fertile land protection
Movement etc.

3.1 Land Acquisition and PIL

Due to urbanisation these days, there villagersategrom rural areas to urban areas
which is creating huge problem for the famers. Ald® area of agriculture land is being
encroached by the government. In state of HaryaPh avas filed by an NG®&wherein the

Supreme Court issued notices to the Centre angaHaron a PIL accusing the Bhupinder

! Founded by Chaudhery Mahendra Singh Tikait
2 Founded by Medha Patekar
3 Fertile Land Protection Movement
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Singh Hoodagovernment of resorting to large-scale acquisitriertile agricultural land,
forcing an already low water table in the NCR talohe at a rapid pace.

A Bench comprising Justices J M Panchal and H LHatkalso issued notices to the
environment ministry, NCR Planning Board, Centrabihd Water Board, Haryana State
Infrastructure and Industrial Development Corparatind the Gurgaon commissioner on the
PIL filed by an NGO 'Fertile Land Protection MovemtieThe acquisition of fertile land and
the coming up of large residential and industrialictures has led to scarcity of potable
water, the PIL said and accused the governmentrointy a blind eye to the social impact of

such acquisition.

"The state of Haryana has been acquiring more aock rfertile agricultural land
(recently more than 1,000 hectares) for the purpiisextending the industrial township
called Industrial Model Town, Manesar, at Gurgabhe said extension is contrary to the

notifications of M o E F issued to protect the eamiment,” the PIL said.

Governments all over the world are facing publistrist regarding the safety of GE
foods, since the public does not trust the foodetgatesting procedures, whereas the
governments claim them to be safe. An increasinbbar of Indian NGOs, farmers’
organizations and common citizens are becoming Iviocgheir criticism of Genetically
Engineered (GE) crops and foods. Farmers havalda&te fields where trials of genetically
engineered crops were being conducted and quedteres been asked in Parliament about
the status of such crops and foods in Irfdia.

4. GMOs and PIL

New Delhi based non-profit organizatfofiled a Public Interest Litigation in the
Supreme Court of India asking that the rules peirtgito genetically modified organisms be
radically amended so that the constitutionally gngged rights of every citizen to life, health
and a safe environment are ensured. Gene Camp&tnalso asks for setting up a High
Power Committee to formulate a National Policy oen€&lically Modified Organisms

(GMOs) through a multi-stakeholder consultationgess.

! Chief Minister of Haryana.
2 Dr. Suman Sahai, President, Gene Campaign, Nehi.Del
3 .

Ibid.
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Dr. Suman Sahai, President, Gene Campaign, saysttlo& this action since all
attempts by Gene Campaign to engage in a dialoghehe policy makers failed to produce
any response nor was there any move to listerat@bblder concerns. Gene Campaign has
been asking for greater transparency and partioipa the decision-making on GM crops.
The NGO's principal concern has been the lack dirnteal competence, transparency and
accountability in the policymaking and regulatorgdies, which could have damaging

consequences in a new technology area like GM crops

That many countries involved with GM crops haverbgeing through a review of
their GM policies and systems of regulation andreigit in the light of new evidence is now
well-known. "India must do the same", says Sahai.

India's current regulations are based on rulesldped in 1989. Since then many
international instruments such as Agenda 21 (1988, UN Convention on Biological
Diversity (1992), the Biosafety Protocol (2001),ethJNEP Technical Guidelines on
Biosafety (1995) and UNIDO Code of Conduct for tRelease of Organisms into the
Environment (1991) and the International TreatyRdant Genetic Resources (2001) have

been developed, signed or ratified by the inteomati community.

"These international instruments have certain @iows that are not reflected in
current regulations. For instance, the Bio safettd®ol provides for public participation in
the decision making process concerning genetigalbglified organisms. India has signed
and ratified this protocol but our regulatory systeoes not have any window whereby
public can participate. Neither is there a syst@mnapportunity for the public to obtain
relevant information (like field trial data) so thtey are well informed to participate”, says

Ujjwal Kumar, policy analyst at the Gene Campaign.

On the other hand, many countries such as the UlistrAlia and New Zealand have
recently revised their regulatory mechanisms. Regionitiatives like adoption of OAU
Model Legislation on Safety in Biotechnology, 20@ie also examples of countries’
response to recent international developments.lddian environmental groups engagement

with New Delhi to revisit its regulatory regime héallen on deaf years", says Suman Sahai.
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Campaign has approached the Supreme Court to skekin the interest of public
health, environmental safety and livelihood seguoit farmers, and to request the Supreme
Court to adjudicate on the question of developingompetent and transparent system to
oversee GM crops in the country.

The major grounds raised in the PIL are:

« That the rules of 1989 are arbitrary and uncortgtital, specially violative of Article
21 of the Constitution of India, which guarantess tight to life.

- That the regulatory agencies set up under the rokesl989 lack technical
competence, and the system is devoid of transpgrame accountability. There is
also no public participation, nor any provisions émsuring it. The rules themselves
are deficient in dealing with potential environmanhealth and socio-economic risks
posed by the GMOs to the Indian people;

« That the rules do not incorporate principles arayisions under various international
instruments, such as the Bio-safety Protocol, Cotiee on Biological Diversity etc.,
which India has signed / ratified,;

« That most countries, including developing counire® setting up new regimes or
revising the existing ones in light of the latesternational developments, and that
India should also do the same.

Petitioning the Supreme Court as the gateway dfriesort is an approach being
taken by many civil society groups in India. Faeégth a governing system that does not
respond to ecological, human rights and transpgrenacerns as quickly it may in other
matters, many NGOs eventually knock the doors efShpreme Court. But it is one thing
for the Supreme Court to adjudicate on questions @onstitutional nature in specific
matters that arise from conflicts of interest in @herwise functional regulatory system.
Some would regard the situation with regard tcestditour environmental regulations to be a

failure in the responsive of the governance proitesH.

"The higher judiciary in India has the primary respibility to judge whether or not

Government’s actions or omissions violate the darigin. The SC and HCs have been
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already directing the executive to act in linestleé spirit of the Constitution, and that is
protection of fundamental rights. In the presentecanot having an effective regulatory
regime hampers people’s fundamental right to healtd a clean environment. Public
participation in decision making on subject mattike environment and health is also a
fundamental right of people under Article 21. Seenthat light, the Supreme Court is
empowered to direct the Indian Government to btirgRules of 1989 in consonance with

the Constitution of India," argues Kumar

"Also, the current rules also do not incorporateiotss principles of environmental
jurisprudence (such as polluter-pays prindipnd inter-generational equity) that the
Supreme Court has upheld in the past as part diiiiges 21 and 14", he adds.

The PIL has asked the Court to direct the governrieeabserve a moratorium on all
permissions, approvals and trials concerning GM@djcularly of crops for which India is a
Centre of Origin/ Diversity. The petitioner hasmajdeaded that until the rules are amended
and a regulatory and monitoring system put in plaecommercial cultivation should be

allowed?

In addition to this a famous PIL was filed in thenme of GM Compaign Vs Union of India
wherein the legality of UPOVwas challenged because it is observed that thiswas
against the interest of Farmefihe UPOV has no notion of farmers rights, food ségu
livelihoods and related concepts so crucial to just the Indian condition but to the
condition of all developing countries. The Indidarm Varieties Act in its first version had as
a result of its UPQV parentage, also neglecteddtiress the issues fundamental to Indian
agriculture and farming communities.

Even today the Act remains a flawed legislationdose although the title has been
expanded to Plant Variety Protection and FarmeghtRiAct, to send the signal about
concern for farmers, the inequities that were aally drafted into the bill continue to be

there in the Act. The philosophy and language ef dinaft legislation is not Indian. It is

! Ujjwal Kumar,Gene Campaign organized a NationahSosium in November 2003 at New Delhi
2 Vellore Citizen's Welfare Forum Vs Union of Indi2966) 5 SCC 281.

% India Together:January 2004; Gene Campaign - wemegampign.org

* Writ Petition (Civil) No.114 of 2004 in the Suprer@ourt of India

® Union for the Protection of New Plant Varieties
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anchored in the WTO and UPOV. The preamble itdalies that this Act is being drafted in
order to comply with the requirements of the TRiBgime. In fact the Act opens with the
text....to provide for the establishment of an Auityoto give an effective system for
protection of the rights of plant breeders and &msnand to encourage the development of
new varieties of plants and to give effect to sabagraph (b) of paragraph 3 of article 27 in
Part 1l of the Agreement on Trade Related aspettktellectual Property Rights. The
purpose of the Act is to encourage the developroenew plant varieties, as it is in UPQV,
not to provide conditions to ensure food security.

The Indian Act also sets out to essentially proteet rights of the Breeder as in
UPOV. Farmers Rights found mention in the Act oaffer aggressive campaigning by
groups concerned with agriculture, food securihg tssues of agriculture and Intellectual
Property Rights. Gene Campaign and others who dobta get the original draft of the Bill
re-examined and introduced suggestions for stremgtly Indian interests, were consistently
opposed by the lobby of the seed industry whichjhatas much interest in keeping the Bill

weak on issues like Farmers Rights and strong eedirs Rights

Navdanya is an NGO which is actively monitoriige GM related activities and
development in India Freedom from Genetically Mmtlf Organisms (GMOs) and
conducted field surveys on the performance of Btton every year during the field trials as
well as after its commercialization and proved camps and governments’ claims deceitful
and fallacious. Through The Research FoundationSidence, Technology and Ecology
(RFSTE), a Public Interest Litigation (PIL) waked in the Supreme Court in 1999 against
US seed giant MONSANTO and Indian authorities fbe tillegal and unauthorized
introduction of GMOs in India through field triatsf these crops, bypassing and violating
environmental laws, without involving and informittge local authorities and the

local public.

Navdanya has also been involved in and leading aggnp against GMOs on an
international level. During the WTO Hong Kong Mitgsal, Navdanya joined 740 other
organizations in presenting their opposition to WA @ttemptto undermine the right
of individual countries to take appropriate steps protect their farmland, environment

and consumers from the risks posed by GM foods @aogds. In India RFSTE and other
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concerned groups have demanded that the Goverriéhttheir obligation towards the
Indian farmers, Indian consumers, our environmeut,diversity and our very agriculture by
imposing a 10 years moratorium immediately on tingpending release of GMOs in
this country. We therefore must act fast. Let’s tpgiether and demand for complete ban on
GM seeds and foods in India. In this regard judicigid its job to meet the challenges and

disposed of the case on its merit and suitability.

5. Miscellaneous Issues relating to Agriculture andPIL

Minimum support price

In a matter regarding MSP (Minimum Support Pricl) Was filed in Bombay High
Court stating that the minimum support price (M$#)farmers was low. A division bench
of Chief Justice Mohit Shah and Justice Roshan iDedked the petitioners to make the
required corrections in the PIL while asking thatstand Union government to respond to
the petition:

Farmers’ suicide

Concerned over incidents of farmers’ suicide in 8tate, a farmer has moved the

Orissa High Court seeking CBI probe into all thoséortunate incidents in which the poor

farmers were forced to take such extreme steps.

In a PIL filed in High Court Jati Pradharhas urged the court to direct the CBI to
probe into all suicidal deaths of farmers reportethe State recently and file a report to the

court within a stipulated date.

Mr. Pradhan has also urged the court to direafliatfict collectors of the State, who
are implicated as opposite parties in the PIL,dp pompensation to the family members of
the farmers, who have committed suicide due toeapaverty and loan burden. Mentioning
the Orissa Human Rights Commission as another dpgearty, the petitioner has also asked
the court to direct the OHRC to lodge a complamd avestigate into as to why the farmers

in the State are committing suicide.

! Shibu Thomas, TNN Nov 17, 2011, 01.09AM IST.
A farmer and Secretary of Balangir Krushaka MahgkanCuttack, Orissa.
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Similarly, the petition also seeks direction tot8tagriculture and revenue secretaries
to ban loans to all farmers for agricultural pugmswhich are not covered under adequate
insurances and also regulate private financers areohoodwinking the farmers. In the
petition it was argued that the district collectsh®uld also have a control over all the private
financers in their respective districts and monttee finances disbursed to the farmers and
the modes of the loan repayments. The High Coweler, has not taken any cognizance of
the PIL yet.

In one of its historical judgments the Andhra Peidédligh Court cancelled the
central government’s notification on the NREGA wadkat are lower than the minimum
wages revised by AP State Government. Andhra PhaWfgavasaya Vruthidarula Union
(APVVU)! had filed a Public Interest Litigation (PIL) witthe High Court of AP
challenging the central government NRGEA wagesfination which is the clear violation
of Minimum Wages Act of AP. On 3rd July-09, thegHi Court passed the order for
payment of minimum wages as per the Minimum Wagmssed by AP government.

Minimum wages

As per the Minimum Wages Act 1948, the wages hdsetoevised once in every 3
years, but in practice no state governments ircthumntry revise the wages on time without
the workers agitations. Further, there is no histbrevidence in Andhra Pradesh that the
Minimum Wages Act 1948 is implemented ever forrinal workers (so called unskilled and
agricultural workers!). For instance, the governtm&nAP has revised the minimum wages
in year 2002. As per the Act, the next revisionwtichave been in the year 2005. After
series of campaigns by various mass organizatibns,revised only in the year October,
2008. That means, the rural workers of AP are dedriof the wage increase one time in
between 2002 and 2008.

Whenever the wages are increasedufa workers', it is only possible because of
the collective efforts of workers' negotiations itafjons locally with the farmers and

contractors. So, as usual, the government of ARrdadsed the wages in October 2008 (GO,

1 p.S. Ajay Kumar, Secretary; Andhra Pradesh Vyvasaythidarula Union (APVVU)
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No 93) but did not have political will to implemerdven in NREGA program.
APVVU, being a state level federation of agricudiuworkers unions involved extensively
for the implementation of NREGA, challenged the tc@ngovernment notification of
minimum wage (Rs. 80) that is lower than minimumge&s (Rs. 119 zone 1, Rs 112 for
Zone2&3)of AP.

The High Court of AP suspended tlent@l government Notification of 2009 of
January for 8 weeks and asked the Centre and §tatrnments to file fresh affidavits.
Mean time the wage should pay in NREGS accordingRcstate G.O. 93/ October 17nth of
2008.

Ecological and health related impacts

In the field of food and agriculture there are wad serious concerns about the
ecological and health impacts of GMOs. The campaigmMGOs through PIL is going on
against the commercialization of GM crops and faedndia and being highlighted the
dangerous effects of these crops and foods oniodiviersity, environment and health. We
are seriously involved in enlightening the public large on its harmful effects. Many
progressive social legislations and Judgments| neihain paper tigers, if they are not
implemented. Therefore, the role of social movememtd trade unions is to see how the
workers are organized to actualize the objectiviesfots like NREGA, Minimum wages
Act, Equal Remuneration Act, Land Reform laws, Righ Information Act , SC& ST
(prevention of Atrocities) Act, Bonded labor (abioih) Act, Domestic Violence Act and so
on. We have many progressive Laws without prop@iementation, on the other hand, there
are still many repressive Laws exist in the couyrdtyways implemented against the poor and

vulnerable......

Contrary to the three myths i.e. the myth of fegdime hunger, protecting the plant
and food safety, that are being used to make geesgjineering the dominant technology
used in the production and processing of food,research and campaigns have highlighted
the deepening crisis of hunger and starvation, detitfarmers suicides caused by high cost
but unreliable GM and hybrid seeds.

6. Conclusion
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Many of the public interest litigations highlightirampant illegal construction on
agricultural land and farmhouses, land acquisitextavation of sand are pending before the
court while some have been finally decided. Theafayope towards judiciary is still present
in the mind of farmers. This hope echoed most hiediytin these words of Justice Krishna
lyer: “The judicial activism gets its highest borwisen its orders wipe some tears from some
eyes.” So let us hope the PILs succeed in wipirenewore tears from the eyes of the toiling

farmers who seem presently on the brink of a disast
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LIVESTOCK POPULATION, MILK PRODUCTION AND HOUSING P ATTERN
Studies of Different Farm Categories

N.K. Tripathi and others*

Key words: - Land holding, Livestock population, Milk prodian, Housing pattern.
Abstract

Three blocks and two villages from each block, espnting Varanasi district of Uttar
Pradesh, were randomly selected to collect infaonategarding landholding, livestock
population, production and housing pattern of défeé farm categories. Information was
collected from all categories of household by peasanterview. The average landholding in
all the five categories were no land, 1.45, 3.7@8and 13.99 acres out of which more than
98 percent land was under irrigation in differesntni categories. In study area the famous of
Fs farm categories had more number of cattle (2dlpwed by k (1.58), F (1.83), B (2.25)
and R(2.08). On an average the number of cows reareé wmre 2.5 by large category
whereas the number of buffaloes reared were morenbgll (3.08) and medium (2.91)
categories of farmers in survey area, F1 and Féh feategory farmers maintained less
number (1.75 and 1.66) of buffaloes than the digwen category. The adult male buffalo was
maintained by only F1 farm category (0.25) in Sdie block form breeding purpose
whereas other categories did not maintained buffallh The average number of female
cattle and buffaloes (milch and dry) were approxetyal and 1.4, respectively in surveyed
area. Out of total 71.2 percent cattle and 69.4gdrwere under milking. The average milk
yield during the one location of approximately 33to 353.33 days was reported 1444.03
to 2001.67 Kg in cows of different farm categori€se milk yield in buffalo varied between
1836 to 2266.42 Kg during a location period of 338days approximately.

Introduction

India has basically been an agricultural country & is likely to continue to be so far
a long time to come with livestock. At present #igent of Indians are dependent for their

! Assistant Professor, CSAUA&T, KVK Lakhimpur KhétiP); along with S.K. Pathak, AGM, Pratisha
Industries, Hyderabad(AP); A. K.Singh, Scientisy KAmbarpur, Sitapur (UP); and A.K.Mishra, Senior
Scientist, CARI, Barielly (UP).
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livelihood on agriculture. Seventy percent smaltl anarginal farmers hold 80% of total
livestock population and 30 percent of the totatll&oldings in the country.

Though the cattle population is quite large, amund 184 million, the number of
milch cow is only 56 million with as average protlan of 187 Kg per annum. The buffalo
population is 62 million, of which 34 million areilch buffaloes with an average production
of 1000 Kg per annum. Livelihood of small and magjifamers of mainly depends upon
agriculture. Livestock can substantiate a majoresiohfarmer economy for the substance of
agricultural community. The creation of thousanfi®mployment opportunities throughout
the year by adopting animal husbandry on largeesstadll also be a part of the objectives of
animal husbandry. Although there has been a suitarcrease in milk production over the
years the corresponding increase in human popol&igs brought per capita availability of
154 g milk per day, which far lower than the recoemated level of 280 g per day by the
Nutritional Advisory Committee of ICMR.

Crop and animal production are the basis of thalreconomy, which mainly
depends upon the type of soil, availability of watdimatic conditions and type of animals
and food habits of the area and climatic conditigkspresent, therefore it has been realized
to identify and study of different agro climatigrens or zones within the state as well as the
country and to develop the zone specific techne®dor bringing about the economic
development of zonal agricultural sector of whictingal husbandry is one of the important
components.

Therefore, present study was undertaken to knavlitrestock population, there
production and housing pattern in different farmegaries of Varanasi district of UP to
evaluate the importance the livestock, there pdmuaand upgrade the livelihood of rural
people

Materials and Methods

The present study was conducted in district Vasan& UP which in involves the
typical agro climatic features of plains. Three dil®, namely, Chakiya, Sakaldiha and
Sahabganj and two villages from each block weréaarly selected using random number
table as the district and the blocks, respectivEhe villages selected were Kamati Kalan,
Devtapur from Chakiya block, Ganjbasani, Katehdrain Sakaldiha block and Semara,
Atay from Sahabganj block. The selection of houkihin selected villages was based on
land holding, for this purpose all the househotdshie selected villages were categorized in
to five farm categories viz. land lessFmarginal (), small (F), medium (&) and large
farmers (k) having no land, 0.0 to 2.5, 2.5 to 5.0, 5.0 td)1&nd more than 10 acres of land
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respectively. Two farmers from each farm categoviese randomly selected from each
village of the respective block. Primary data usedhis study were collected from all
categories of households by personal interviewpr@sented schedules specially prepared
for this purpose. All the objectives were fulfilledith help of simple table analysis of
aggregate values and percentage of data. The averagytaken separately for each category
for each block separately and the district foffia#t farm categories to analyze the situation.

Results and Discussion

The average made over district level from the eyrarea in different blocks
indicated that average land holding in the saié fiategories were ranged between 0, 1.45,
3.71, 7.68 and 13.99 acres out of which more tha® fdercent land was irrigated under
different farm categories. The present finding afid holding was in agreement with the
finding of Singh (1988), Bahadur (1988), Akhtar 919 and Prabhakaran and
Rajendra(1993).

Livestock Population in Relation to Land Holding

Farm category wise average livestock populatiod #rere composition in three
studied blocks has been presented in Table2. Itokasrved that Ffarm category of the
Chakiya block recorded on average only one calitee number of cattle in,Fand R
categories were 1.5 and 1.75 respectively whilentimaber of cattle in f/and k5 was higher
i.e. 2.25 and 2.5 then R, and R. The study reveals that in Chakiya Block, nonehaf
categories of £ R, and i and R farmers maintained bullocks for different agricu
operations, it might be due to that the agricultoggerations depends upon tractors. The F
farmer’s category maintained 0.25 adult male feebiing purpose.

In Sakaldihan blocks similar trend was observedthath and F farm category had
less number (2.0) cattle than &1d F farm categories. The number of adult male inAz
and R farm categories were 0.25, 0.5 and 0.5, respdgtilre Sahabganj block the average
number of cattle in £ F,, F;, F, and k5 farm categories were 1.75, 1.75, 2.0, 2.0 and 2.5
respectively. In study area the farmers @f dategory has more number of cattle (2.5)
followed by R (1.58), F, (1.83), R (2.25) and F (2.08). Raut and Singh, 1973, Nair 1977,
Prasad et al. 1991, Rajendran and Prabhakaran)(@®8 also reported that as land holding
increases the number of cattle also increases.ntingber of buffaloes maintained in the
surveyed area where little high than those cattegghest number of buffaloes was
maintained by § (3.75) and F(3.00) farm categories ion Chakiya block whereasyds
highest for k (2.25) farm category in Sakdihan block. On avertagenumber of cows reared
were more 2.5 by large category whereas, the nurabéuffaloes reared were more by
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small(3.08) and medium (2.91) farm families in ®y®d area. It was also observed that in
the study area, cattle and buffaloes were maindaife milk production for home
consumption as well as for sale. Similar resultsenaso reported by Acharya et al (1986)
and Akthar (1991).

Farm Categories Vs Production Pattern

The average number of female cattle and buffalidcfmand dry in Table -3) was
approximately 1.0 and 1.4 respectively in survegegha. Out of the total cattle 28.8% was
dry and rests were under milking. Out of total bidfsurveyed 69.4% were milch and rest
30.6% were dry. The milk yield of per day variedvioeen 4.39 to 6.0 Kg in cow and 5.86 to
6.82 Kg in buffalo in survey area during study pdriThe average milk yield per buffalo per
day observed in the present investigation was hitftaen that reported by Pandey and Mishra
(1985) and Akthar (1991). The average yield durthg one location of approximately
323.61 to 353.33 days was reported to be 1444.@D@A.67Kg in cows in different farm
categories. The milk yield in buffalo varied betwek336 to 2266.42 Kg during the lactation
of 338.33 days approximately in the survey area.

The dry period of cows were observed to be mdveuafour months) than buffaloes
(about 3.5 months) in the survey area. The avematkeyield of cows in the study area was
lower because of Desi or Crossbred cows. It was alsserved that calving interval of
buffaloes in al study block was equal for cattle daffalo.

Housing Pattern of Dairy Animals

It was found that on an average 25% of landlessdes and Pucca house and 75%
maintained their animals under Kucha house/hutsc&#tiouses were those houses made up
of cement and concrete and Khaprail and 75% farmmaigitain their animals in corners of
their residence inHarm categories. In survey area large farmers 22 Pucca floor as
compared to medium 75 % and marginal, small 67%énr cattle shed. Pucca floor was
made up of brick soling and washable, but only 25%amilies had no drainage in cattle
shed. It was further observed that all the farmili@asmnhad manger to feed their animals, 42-
92 % of the farmers in the study area had Puccageraand rest of the farmers had Kucha
manger.
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Table : 1 Land holding size of Different Farm Categries

Farm Chakiya Block Sakaldiha Block Sahabgunj Block Ollera
Categori| Average Irrigate | Un- Average Irrigate | Un- Average Irrigate | Un- Average Irrigate | Un-
es land d irrigate | land d irrigated | land d irrigate | land d irrigated
holding (%) d holding (%) (%) holding (%) d holding (%) (%)
[Family (%) [Family /Family (%) [Family
Fy - - - - - - - - - - - -
F, 1.45 100 - 1.62 95.38 4.62 1.30 100 - 1.45 98.46 541
Fs 3.82 100 - 3.52 98.58 1.42 3.80 96.05 3.95 3.71 2198 | 1.79
F4 7.92 100 - 7.32 99.32 0.68 7.82 98.72 1.28 7.68 399 | 0.65
Fs 15.12 100 - 13.50 98.52 1.48 13.37 98.37 1.68 93.9 | 98.95 1.05
Table : 2 Livestock Population in relation to Landholding.
Species Farm Chakiya Block Sakaldiha Block Sahabgunj Block Ollera
Categorie| Adult | Adul | Youn | Tota | Adult | Adul | Youn | Tota | Adult | Adul | Youn | Tota| Adult | Adul | Youn | Tota
S Femal t g I Femal t g I Femal t g I Femal t g I
e Male | Stock e Male | Stock e Male | Stock e Male | Stock
Fy 0.50 - 0.50 1.00f 1.25 - 0.75 2.0 1.00 - 0.75 1/78.92 - 0.66 1.58
F, 0.75 - 0.75 150 1.25 0.2 0.75 2.25 1.0( 0p5 00.51.75| 1.00 0.16| 0.66 1.88
Cow Fs 1.00 - 0.75 1.75| 1.25 0.50 1.25 3.00 0.75 0.50 50.72.00 | 1.00 0.33] 0.92 2.25
F, 0.75 - 1.50 2.25| 1.00 - 1.00 2.00 1.00 - 1.0p 2/00.92 - 1.16 2.08
Fs 1.00 0.25| 1.25 250 1.25 0.50 0.75 250 1.00 02525 250| 1.08 0.33] 1.08 2.50
Fy 1.00 - 1.00 2.00| 0.50 0.2 0.75 1.50 0.74 - 1.00 .751 0.75 0.08| 0.92 1.75
F, 1.25 - 0.75 2.00] 1.25 - 0.50 1.75 0.75 - 0.5p 1/26.08 - 0.58 1.66
Buffaloe | F; 1.75 - 2.00 3.75 1.50 - 0.50 2.00 2.25 - 1.2b 3/5D.83 - 1.25 3.08
S F, 1.75 - 1.25 3.00f 1.25 - 0.75 200 1.75 - 2.0p 3/76.58 - 1.30 2.91
Fs 1.50 - 1.00 2.50| 0.75 - 1.50 225 150 - 1.2b 2{76.25 - 1.25 2.50
Table :3 Farm Categories Vs Production Pattern
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Blocks Farm Cow Buffaloes
Categori| Avera | Avera | Milk Yield Average| Average| Averag | Averag | Averag | Milk Yield (Kg) | Average | Averag | Average
es ge no. | ge no. | (Kg) Lactatio | Dry e e no. e no. Lactatio | e Dry | Calving
of of dry | Per | Per n period | Calvin | of ofdry | Per | Per n period | period | Interval
milch | anima | Da | Lactati | period( | (Days) | g milch | animal | Day | Lactatio | (Days) | (Days) | (Days)
anima | Is y on Days) Interva | animal | s n
Is I S
(Days)
Fy 0.25 0.25 4.5/ 1305.0 | 290.00 | 135.00 | 425.00 0.75 0.25 6.33 1938/33 305/0010.00 | 415.00
0 0
F, 0.50 0.25 6.5 2052.0 | 317.50 | 152.50 | 470.00 1.25 0.25 7.00 227500 326/686.67 | 423.33
CHAKIYA 0 0
Fs 0.75 0.25 7.0/ 1683.3 | 332.50 | 110.00 | 44250 1.25 0.50 4.80 173500 356J2515.00 | 471.25
0 3
F4 0.50 0.25 4.0 1402.5 | 350.00 | 130.00 | 480.00 1.25 0.50 5.70 215400 373{780.00 | 463.75
0 0
Fs 0.75 0.25 6.5 2355.0 | 350.00 | 96.66 446.66 1.00 0.50 5.0 1962|50 320.0000.0D | 420.00
0 0
F; 1.00 0.25 4.3 1503.7 | 341.25 | 125.00 | 466.2% 0.50 - 5.75 203750 355.00 .0D25 480.00
3 5
F, 0.75 0.50 6.0] 1898.3 | 318.33 | 116.67 | 435.00 1.00 0.25 6.25 218000 353/3B00.00 | 453.33
SAKALDIH 0 3
A Fs 1.25 - 5.3| 17345 | 321.25 | 108.75 | 430.00 0.75 0.75 6.33 204000 360/0005.00 | 465.00
0 0
F4 0.50 0.50 5.7/ 1918.7 | 335.00 | 127.50 | 462.50 0.75 0.50 7.16 254500 360/0026.66 | 486.66
5 5
Fs 0.75 0.50 5.1/ 1805.0 | 350.00 | 100.00 | 450.00 0.50 0.25 8.00 291375 367/5015.00 | 482.50
6 0
Fy 0.75 0.25 4.3| 1523.3 | 353.33 | 130.00 | 483.33 0.50 0.25 5.50 195000 355/0035.00 | 490.00
3 3
F, 1.00 - 4.3| 1466.2 | 335.00 | 117.50 | 452.50 0.75 - 5.6 195500 343.33 .0D20 463.33
SAHABGU 7 5
NJ Fs 0.75 - 5.7| 2115.0 | 370.00 | 140.00 | 510.00 1.25 1.00 5.80 1865/00 322/5005.00 | 427.50
5 0
F, 0.50 0.50 4.00 1828.5 375.00 135.0 51000 1.25 0.505.60 | 1836.00] 320.00f 120.00 440.0
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0 0
Fs 0.50 0.50 5.5| 1845.0 | 335.00 120.00 455.00 1.75 0.75 6.8 2266{42 331{2B505.00 | 436.25
0 0
= 0.67 0.25 4.3| 1444.0 | 328.19 130.00 458.19 0.58 0.17 5.8 197527 338/3B23.33 | 461.66
9 3
F, 0.75 0.25 5.6 1805.6 | 323.61 128.89 45250 0.92 0.17 6.3 2136|66 341{1005.56 | 446.66
OVERALL 2 9
Fs 0.92 0.08 6.0| 1844.2 | 341.25 119.58 460.83 1.08 0.75 5.4 189766 346/2508.33 | 454.58
2 8
F, 0.50 0.42 45| 1734.5| 353.33 130.83 484.16 1.08 0.50 6.1 217833 35142512.22 | 463.47
8 8
Fs 0.67 0.42 5.7| 2001.6 | 345.00 105.55 450.55 1.08 0.50 6.2 2380189 339/5806.67 | 446.25
2 7
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TABLE : 4 Housing Pattern of Dairy Animals.

Blocks Farm Shec Floor Mangel
Categories| Pacca? | Katcha¥ | Incorner% | Pacca? | Katcha¥ | Paca% | Katcha¥
F; 25 75 75 25 75 50 50
F, 50 50 5C 5C 50 50 50
CHAKIYA F; 75 25 5C 75 25 50 50
F, 50 50 50 75 52 75 25
Fs 10C - 25 10C - 10C -
Fy 50 50 75 25 75 25 75
F, 50 50 75 75 25 50 50
SAKALDIHA | F, 10C - 5C 75 25 75 25
F4 10C - 10C 75 25 75 25
Fs 100 - 50 100 - 75 25
Fy - 10C 75 25 75 50 50
F, 75 25 75 75 25 75 25
SAHABGUNJ | F, 50 50 50 50 50 75 25
F, 75 25 5C 75 25 10C -
Fs 75 25 75 75 25 10C -
F; 25 75 75 25 75 42 58
F, 58 42 67 67 33 58 42
OVERALL Fs 75 25 50 67 33 67 33
F, 75 25 67 75 25 83 17
Fs 92 08 50 92 08 92 08
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FARMER' RIGHTS AND TRIPS MANDATE REGARDING AGRICULT URE
A Critical Analysis in Indian Perspective
Rajeshwar Tripathi

Globalization and introduction of technology in iagtture has paved the way for IPR
in agriculture. IPRs, by giving incentive to teclogy, have led to the development of
agriculture; but it affects the farmers’ rightsat®wards their natural resources. Before the
introduction of IPRs in agriculture, the farmerene independent with respect to their seeds
and harvest. If there was ownership of anyone & whthe farmers’ only. But this IPR
regime has changed this concept drastically. Thezeit becomes necessary to protect the
farmers’ right.

The WTO Agreement on Trade Related Aspects of leédrlal Property Rights
(TRIPS) along with other fields affects the field agriculture also. Under the TRIPS
provisions member countries are under obligatioprwvide certain IPR protection in the
field of agriculture. In India, agriculture contutes to about 26% of the total GDP and more
than 50% of the population is dependent on Agricelt

Farmer's Rights

Even since the Food and Agriculture Organizatieh@) setup an independent
commission on plant genetic resources in 1983.alidis been championing the cause of
farmers against rising intellectual property rigipiotection in agriculture to check the
adverse effects of this regime on the farmerstsigh is recognized world over, particularly
from the biodiversity rich developing countries luting India, that farmers are singularly
responsible for creation and conservation of genetsources in all crop plants which
provide the bedrock and springboard of global adfice. No new plant variety can be
developed now or in future without these genetisoueces and traditional knowledge.
Hence, F.Rs. are defined as the rights arising tlepast, present and future contribution of
farmers in conserving, improving and making avadéagilant genetic resources, particularly
those in the centers of origin of diversity.

While TRIPS makes no provision for protection afier’s rights, the PGRFA treaty,
while not defining farmer’s right at the internata level, puts the onus on member states to
make farmer's rights a reality. However, the treatlicates to some element, which makes
up the farmer right that include the protectiontrafditional knowledge, equitable benefits

! Research Scholar, Faculty of Law, University ofaAhbad, Allahabad.
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sharing and the right to participate in decisiona@ning the management of plant genetic
resources.

To protect the farmers rights FAO in 1983 adoptedresolution called the
International Understandings on PGRs to ensureRRs of economic and social interest,
particularly for agriculture, will be preserved amdhde available for plant breeding and for
scientific purposes. The undertaking invoked thesensally accepted principle that plant
genetic resources are a heritage of mankind andeguently should he available without
restriction.

The importance of FRs, in earning a livelihooduzimgy a harvest and contributing to
the household food security of people, increasel thie rising dependency on agricultural
linked subsistence and the magnitude of their negosicarcity. In no case, no one should be
deprived of his own means of subsistence, asserti€léA | of the UN Covenant on
Economic, Social, and Cultural RigHts.

In 1989 an FAO interpretation endorsed the conoéfdarmers' rights acknowledging
"that farmers of all regions have made an enornemmribution to the conservation and
development of PGRs which constitute the basislarftgproduction throughout the world".
In the field of agriculture, farmer’s rights areetbountervailing force to breeders' rights and
patents on seed and plant material. Farmer’s rightse context of monopoly, control of the
food system become relevant not just for farmingncwnities, but also for consumers.
Farmer’s rights are necessary not just for theigarof the people but also for the survival
of the country’

TRIPS Agreement and Farmers Rights

The trade related aspects of Intellectual Propgeights (TRIPS) Agreement provides
for IPR protection in agriculture by Article 27.953, which states that parties may exclude
from patentability plants and animals other thaeroyorganisms, and essentially biological
processes for the production of plants or animdlerothan non-biological processes.
However, parties shall provide for the protectidrplant varieties either by patents or by an
effective sui generis system or by any combinatiereof’ Thus, it provides two forms of
IPRs protection in plant, patents and a sui gersggtem which are as under-

(a) Plant Patents: -The first part of Article 27(5) (3) (b) requirdsat parties should allow
the patenting of plant and animals produced throtngin biological' and ' micro-
biological processes'. The reference is quite enigeo the new biotechnologies of
genetic engineering. However, while the moving péges across barriers through
genetic engineering techniques can be definedoasbiological' in the sense that such
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mixing of genetic material would not happen in matrhus, under the TRIPS provision
a plant produced by non biological process canaberped.

(b) A sui generis system: According to TRIPs, the members have to providegution for
plant variety either through patents or through edfective sui generis system or by
combination thereof. Thus TRIPs offers three ofstifur protection of plant varietiés.

1. Not to exclude plant varieties from patentability

2. To exclude plant varieties from patentability arrdrg sui generisrights for the
protection of plant varieties

3. Provide protection to plant varieties through pttemd sui generis system.

However, as regarding effectivaii generissystem TRIPs does not define it. But
literary asui generissystem means "of its own kind". Thus, undesua generissystem
members may enact of its own legislation to propdant variety. TRIPs agreement which
only says about “effective” in regard $oii generisprotection is also not defined. But in the
context of Article 27 of TRIPs agreement and ottedevant conventions it is understood
that, for being an effectiveui generissystem it must provide some minimum protection
which is in the spirit of the UPOV Convention, tt@nvention on breeders' rights.

Plant Variety Protection and Farmers' Rights Act, 001

One of the significant effects oR&on Farmer’s Rights is regarding protection of
plant varieties. Article 27(3)(b) of TRIPs agreermn@novides for the protection of plant
varieties either by patent or by effectisei generissystem. Since India is a party to TRIPs
agreement, therefore it had to make provision iggrplant varieties protection, either by
patent or bysui generissystem. However, the Indian Patent (Amendment) 2@02, under
S.4 (j) emphatically excludes plants and animalshele or in part thereof other than micro-
organisms, seeds, varieties, species and essgriallogical process for production or
propagation of plants and animals from patentablgest matter. Thus, post WTO patent
regime of India does not allow patenting plant &aeis and species. Hence, commitment of
India to Article 27(3) (b) of TRIPs agreement tdokthe obvious choice of an effectigai
generissystem for the protection of plant varieties. Thame, India has enactedsai generis
system for the protection of plant varieties thiotige Plant Variety Protection and Farmers
Rights Act, 2001. India is one of the first couesriin the world to have evolved an
intellectual property rights legislation simultansty granting rights to both breeders and
farmers. At the international level,sai generissystem was first established in 1961 for the
protection of new plant varietiésThe Indian PPVFR Act establishes a unique systgm b
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extending the concept of Plant Breeders Rights @BRrrently applicable to new varieties
of breeders to the varieties held by farmers, N@@s public sector institutions. This law
emerged from a process that attempted to incompdtad institutions, non-governmental
organizational and farmers within the property tsgthamework.

Under the system of dual rights the breeders amamded for their innovation by
having control of the commercial market place butheut being able to threaten the
farmers’ ability to independently engage in theielihood and supporting the livelihood of
other farmers. Further the commercial scope offemgder PBR is not significantly affected
by the grant of RR and FR.

Healthy balance between the PBRs holder and publgood

All IPRs are expected to ensure a healthy balaeteden the private gains arising
from the exclusive right and the public benefit esfed to flow with the working of IPRs.
The exclusive right underlying the PBR, while allogy a kind of monopoly on the
commercialization of the propagating material ofegistered variety, requires that such
propagating material is made accessible to theynfethers and that it benefits them either
as increased income or as other tangible sociatatg

Although, the empowerment of farmers and rural camities and to protect their
rights over genetic resources has been a majoctolgeof the PPVFR, but the effective
protection of variety bred by farmers is still agrare€However, it is necessary to protect
the farmers’ right as owners of genetic resourageasobreeders of these varieties. The best
way to address this issue could be to register desitmaterials and facilitate their change
and use by plant breeding programmes.

The benefits arising from commercialization of e#gs based on these genetic
resources should be shared with farmers. In essérgan be said that PPVFR makes a shift
associated with a transformation of farmers asdaeeand reproducers of their own seed
supply to farmers as consumers of proprietary s&eds the seed industry. It is also a shift
from an agriculture based on millions of farmersaagonomous producers to an agriculture
system controlled by agro- business firms, which eantrol both inputs and output. It will
led, to some extent, the food insecurity, biodiitgrerosion and uprooting of farmers from
the land

IPRs and Agricultural Biodiversity

The impact of IPR in agriculture with referencehtiodiversity is very significant.
Biodiversity and agro-biodiversity, in particulars of primary importance for the
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sustainability of agricultural systems in the lotgym. Agro-biodiversity is of special
importance because it directly contributes to fegdbeople. Agricultural biodiversity, in
form of biological resources, constitutes a primimyut to agricultural production systems
and the majority of agricultural products have &edlthrough the selection and collection of
plant and animal speciédn this context, landraces, which are geograplyicalecologically
distinct, crops or animals selected by farmerglieir overall economic value, are of special
importance.

IPRs in agriculture have an inherent tendency $pldce landraces because protected
varieties generally reduce crops resilience tospasd diseasésTherefore, protection of
agro-biodiversity is necessary not just for theumsce of agriculture but also for an
economic imperative because, without it, the fasneitl lose their freedom and option for
survival. Thus, the ecological vulnerability of mgitural monocultures has made the
conservation of agricultural biodiversity an impera for protection of farmer’s rights. The
convention on biological diversity is a framewonedty which seeks to regulate the
conservation and use of biological resources tteptdiodiversity. Its three main goals are-
the conservation of biological diversity, the sustlile use of its components and the fair
and equitable sharing of the benefits derived ftbenuse of genetic resources.

The Biological Diversity Act, 2002 of India

In order to implement and give effect to the Corigenon Biological Diversity
(CBD) the Indian Parliament enacted the Biologidalersity Act, 2002. This Act is a step
towards prevention of global hijack of Indian bieglisity and associated traditional
knowledge. The patenting of Neem, basmati and tuori®y foreign firms rose alarm in
public in India. Even so India's genetic wealti@f000 species of plants and 81,000 species
of animals certainly needs an appropriate legistatframework for its protection,
conservation, access, and judicious utilization.

The Biological Diversity Act, 2000 defines the rterbiological diversity' which
refers to the variability among living organismrfr@ll sources and the ecological complexes
of which they are part and includes diversity witlsipecies and between species and eco
system? The expression “agro-biodiversity" is defined team "biological diversity of
agriculture related species and their wild relaf/8 The Act provides for conservation of
biological diversity, sustainable use of its comgais and fair and equitable sharing of the
benefits arising out of the use of biological reses and knowledge. For this purposes, the
Act provides for establishment of National Biodisi¢y Act with respect to benefit sharing
arising from access to agricultural plant resourd@sth the NBA and the authority,
constituted under the PPVFR Act, are empowereces with the matter of benefit sharing
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in respect of agro biodiversity. This overlap may diminish at the time of grantlBRs
where the NBA does not have authority to deal witbh requests or grant the rights.

The act also makes exception in relation to thdusian of 'value added product’
from biological resources. The 'value added pralact defined as those which may contain
portions or extracts of plants and animals in uogezable and physically inseparable
form.'? However, the qualificatiol used to describe such products may pose somecatact
problems in respect of traditional herbal mixtur@hese herbal mixtures may contain
various plant extracts blended together in suchay aws to make each component an
unrecognizable and physically inseparable. Thussehherbal mixture and the biological
resources used for them could be commercially egolowithout being subjected to the
requirements of the Act, as they would fall outsidepurview. Therefore, it appears that the
Act precludes the companies, which are engageferfarmulation of herbal mixtures and
other products based on herbs and plant portions.

Prior informed consent

To protect the agro-biodiversity and farmers rigtite Act, under s. 6 clearly says
that no person shall apply for any IPR in or owddiatlia for any invention based on research
or information on biological resources obtainedrirmdia without the approval of the NBA.
This provision is in consonance with the long stagalemand of making amendment to the
agreement on TRIPS to incorporate the requiremieptior informed consent and disclosure
of country of origin of biological resources. Thgsovision is in consonance with the Indian
Patent Act, 1978"

The Indian Biodiversity Act does not provide etfiee measures for protection of
biological resources and is heavily biased agaih& interests of tribal and local
communities, who are the guardians of the assatiatewledge. Further, there is no direct
involvement of local communities and tribes. Thgulations prescribed for Indian nationals
and organizations also seem to encourage commesqiéditation of resources rather than
giving inputs to the conservation of biodiversity the benefit sharing with the local
communities.

Geographical Indication and Farmers Rights

One of the advantages of IPR in agriculture is guig geographical indications.
The potential value of geographical indicationnigprotecting plants and germplasms that are
specific and unique to geographical region. Mosmmmnly, a geographical indication
consists of the name of the place of origin of gooéigricultural products typically have
gualities that are derived from their place of pctibn and are influenced by specific local
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factors such as, climate and soil. In this way @rbtects agricultural product which have
some inherent quality and thus protects the intei@sarmers also.

IPRs, Ag-biotechnology and Farmers' Rights

The IPRs are an important instrument of publicgothat can provide incentives for
investment in technological development. On thesottand, agricultural biotechnology can
contribute to the growth of agriculture by develapihigh yielding seeds. Therefore, it
becomes important to analyze the effect of IPRgncaltural biotechnology with respect to
farmers' rights. Indian agriculture, which is mayiinom green revolution towards evergreen
revolution, it is the agricultural bio-technologyhich is playing the main role. In green
revolution, the production was increased but tipaiircost rose, therefore, its impact on crop
diversification was negative.

However, IPR protection restricts unauthorized @ogyf patents and monopoly in
international marketing. These things, therefaed,tb substantial conflicts between business
ethics and humanitarian concerns because farmen®taave seeds of their crops at the end
of the crop season. It may, therefore, pose a fiateéhreat to the farmers' rights. However,
after having studied the peasant farmers’ fate FA® has resolved that farmers should be
allowed to derive benefits from the improved bregdiand IPR through protection of
farmers’ rights.

Conclusion and Suggestions

The plant variety protection and farmer’ rightstAwhile providing protection for
plant varieties, gives some exception regardinméais rights but this is not sufficient. The
PPVFR gives farmer’ the right to save, use, exgkamshare and sale farm produce of a
protected variety but does not give the right tte s# branded seed. This is against the
farmers’ right, especially in case of branded semafgaining IPRs protection, are of high
quality and which cannot be re-sown again. Theesfdr makes the farmers not only to
depend on seed companies but it also affects farmghts.

One of the main problem with IPRs protection iattit deals with all in equal
manner which is against the principle of equitydese only equals can be treated equally
not unequal’'s. There is a big difference between firmers’ of developed and those of
developing countries and also between farmersa@gd and small farm holding in the same
country. IPRs’ do not take care of such things rdigg nature of farming and the economic
status of farmers’.
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The defensive strategies can also be used irucctiipn with the introduction of
disclosure and prior informed consent requirememtsch provide further avenues to ensure
that their knowledge and resources are not unduobjuieed in patented invention and
protected variety. For this purpose the positivemaaism of farmers’ rights can be linked to
the fact that the determination of farmers’ rigbt®uld imply limitation on patents or plant
breeders’ rights. Thus, public interest, food s#guor environmental conservation can
constitute possible grounds for restricting théntsgof IPRs holders with a view to strengthen
farmers’ control over their resources and knowledigether the dissemination of knowledge
and awareness regarding IPRs protection and piaigties should be made among farmers.
In Ag-biotechnology and plant breeding, public seatontribution should be increased.
More subsidies should be given for branded seedsdier to protect the indigenous farmers’
rights™®
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EVALUATION OF TURMERIC ( CURCUMA LONGAL.) VARIETIES

R.S. Negi and other

Key words: Agro-ecological zone, genotype, rhizome
Abstract

Ten varieties of turmeric (Curcuma longa L.) wesaluated at Instructional
farm Krishi Vigyan Kendra, Satna during 2006/07 &@d7/08. The data recorded on
yield and yield attributing characters revealed tmamber of primary rhizomes were
highest in Suroma, while the numbers of secondaizomes were found highest in
Barua Sagar. The variety Suroma recorded the higaesrage weight of mother
rhizomes (66.52 g). The average weight of primargame (147.82 g) was also highest
in Suroma followed by Azad haldi-1(142.17 g) andu&aSagar local (147.49 g). The
yield per plant was also highest in Suroma (258)69 he rhizome yield was maximum
in Suroma (227.64 g/ha) followed by Azad haldi-B2Z4 g/ha) and Barua Sagar Local
(217.89 g/ha). The primary rhizome showed majotrdoution towards yield in most of
the varieties. Thus on overall basis, the vaset@roma, Azad Haldi-1 and Barua
Sagar were found suitable for cultivation in Kaymdétlateau and Satpura Hills —agro
ecological zone of Madhya Pradesh.

Introduction

Spices are high value and export oriented commodiop, which play an
important role in agricultural economy of the cayniThe agro climatic zone- Kaymore
Plateau and Satpura hills comprising of 7 digrigatna, Seoni, Sidhi, Katni, Panna,
Jabalpur and Rewa has tremendous potential foruptmeh of spice crops. More over
turmeric being a shade loving plant can be sucokgsjrown amidst old and less
economical mango orchards. Intercropping of turmamidst mango orchards can turn
these less economical orchards into profit makingpite of the fact that the climatic
conditions of the region along with sizable arealamold mango orchards which
provide suitability for turmeric cultivation, no fjea break through has been noticed in
boosting its cultivation primarily due to lack afitable varieties. Keeping in view the
potentiality of turmeric cultivation the presentatrwas conducted to identify high
yielding varieties suitable for Kaymore Plateau &éakpura hills zone of Madhya
Pradesh.

! SMS(Horticulture), Krishi Vigyan Kendra, Satna ()M#85331; alongwith Arvind Singh, Mirzapur; and
U S Gautam, Zonal Project Director,ICAR,Zone-VApalpur (M.P.).
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Materials and Methods

Ten varieties of turmeric were evaluated at ingtomal farm of Krishi vigyan
Kendra, Satna (MP) during the year 2006/07 andZ@)7/The experiment was laid out
in randomized block design with three replicatioRse plot size was 3x2 m with row to
row spacing of 45 cm and plant to plant 25 cm. 3é&ed rhizomes of each variety were
sown during last week of June. Each plot was mulakigh 10 cm thick layer of Butea
monospermdeaves. 20 t FYM and NPK @ 90: 60 :80 kg/ ha wegplied. The full
dose of FYM, P and K and half dose of N were appk¢ the time of sowing and
remaining amount of N was applied in two equaltsple. 40 and 75 days after sowing.
The earthing up was done after 40 and 75 dayswingo Standard cultural practices
were followed to raise a good crop. The observatimere recorded on growth and
yield characters at the time of maturity. The datahe two years were pooled and
subjected to statistical analysis (Panse and Soid)at967)

Results and Discussion

The mean data of 13 quantitative characters isepted in table 1. The data
reveals enough variability for the characters. phant height varied from 68.05 cm
(Azad haldi-1) to 102.50 cm (Pant Pitambh). The bera of clumps were highest in
Pant Pitambh, Sudarshan and Barua Sagar. The nuofbgrimary rhizomes was
highest in Suroma (6.58) while the secondary rhe®mere highest in Barua Sagar
(11.42). The variety Pant Pitambh had maximum kerajtmother rhizome (6.84 cm)
followed by Azad Haldi-1 (6.83 cm). The length afrpary rhizome was maximum in
variety Saguna (9.48 cm) followed by Swarna (8.81,Soniya (7.50 cm)  and Barua
Sagar (6.92 cm). The variety Saguna recorded tjieekt length of secondary rhizomes
(5.51 cm). Nirmal and Yamgar (1998) also reportedch variation in number and
length of primary and secondry rhizome

The variety Suroma recorded the highest averagghtvef mother rhizomes
(66.52 g). The total weight of primary rhizomes \aés0 highest in Suroma followed by
Azad Haldi-1. The yield per plant was highest inrdboa (258.69 g), Azad Haldi-
1(248.79 g) and Barua Sagar (247.61 g). The primdwigome showed major
contribution towards yield per plant in most of tharieties. The yield varied from
118.13 g/ha (Sudarshan) to 227.64 g/ha (Suroma)ileé8iVariability in quantitative
characters among the genotypes has also beenaematier by Yadav et al. (2005) in
turmeric. It was also noticed that there were f@ots of leaf blotch on almost every
variety at the time of maturity. But this diseaseld not show any adverse effect on the
yield.

Conclusion
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Thus on overall basis the varieties Suroma, AzattliHa and Barua Sagar
Local were found suitable for cultivation in KayredPlateau and Satpura hills zone of
Madhya Pradesh. However, the variety Suroma wasdfttuee most superior genotype.
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Table. 1 Performance of different genotypes of turmric under Kaymore Plateau and Satpura Hills - Agroecological region M P

No. of No. of Length of | Length of | Length of Weight Weight of | Weight of Yield

Name of Maturity Pla-nt No. of primary secondary | mother primary secondary | of mother| primary secondary | per Yield
variety period el clumps | rhizomes/ | rhizomes/ | rhizomes | rhizomes | rhizomes rhizome | rhizomes | rhizomes plant g/ha

cm

o plant plant (cm) (cm) (cm) )] 9 9 9
Pant Pitambh 252 102.50 5.08 5.17 8.33 6.85 6.39 38 4. 54.86 121.91 36.57 213.34 187.75
Suroma 2115 83.90 4.25 6.58 8.83 5.52 5.94 3.74 .5266| 147.82 44.35 258.69 227.64
Roma 236 81.67 3.50 5.33 8.42 5.13 5.12 351 44.69 99.31 29.79 152.94
Sudarshan 185 96.54 4.92 6.08 9.83 4.79 6.0b 3.67 4.523 76.71 23.01 — 118.13
Swarna 209 74.24 4.50 5.00 10.08 6.82 8.67 4.43 9647 106.57 31.97 e 164.12
Saguna 191 85.26 3.42 6.17 9.33 4.83 9.44 5.51 5503 111.89 33.57 e 172.30
Soniya 218 91.79 3.75 5.83 10.5 5.37 7.50 4.26 $6.1 102.55 30.76 — 157.92

179.46
Barua Sagar 180.5 | 7065 4.58 5.33 11.42 5.50 6.92 3.35 63.67 141.49 2.45% | 24761 | 217.89
Azad Haldi-1 205.5 68.05 3.58 5.42 9.0 6.84 4.37 094. 63.97 142.17 42.65 248.79  218.94
NDH-18 226 82.40 3.67 5.97 9.17 6.59 6.65 3.79 B6.5 121.94 36.58 195.1 171.70
SEd 11.57 4.49 0.22 0.30 0.48 0.31 0.33 0.21 2714 316 1.89 10.93 9.62
CD(0.05) 24.32 9.44 0.46 0.63 1.00 0.65 0.70 0.44 765 13.26 3.98 22.96 20.20
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RURAL WOMEN AND ENVIRONMENTAL MANAGEMENT
Dr. Aparana Singh' and Dr. Amar Singh?

Key word- Biotechnology, Physiotherapy.
Abstract

Environmental problems are becoming serious inargecause of the interacting
effects of increasing population density, industaion and urbanization, and poor
environmental management practices. Lack of palitommitment, lack of a comprehensive
environmental policy, poor environmental awarenesg] functional fragmentation of the
public administration system, poor mass media ammand prevalence of poverty are some
of the major factors responsible for increasing sheerity of the problems. Environmental
problems in India are highly complex, and managdmencedures have to be developed to
achieve coordination between various functionalagiepents and for this, political leaders
have to be convinced of the need to initiate emvitental protection measures

Introduction

Life, nature and the planet Earth have been gdgpgrattrayed with female features
throughout different civilizations and times. Thations of fertility, nativity, beginning, birth
and renewal have always been associated with femiaézause of their natural function of
conceiving, thus ensuring the continuity of specid®ir role as caretakers in the growth of
children and in the daily provision for the famsgysubsistence has also made women the
primary users of natural resources for non-comrakmirposes in the preparation of food,
clothes, shelter, utensils and medicines.

Nature and its wonders have also inspired art aedtigity, making women the
talented, but unknown, authors of thousands oftwoaks (Deda and Renata, 2004). The
strong link between women and nature is therefmeamly a romantic or mythological
notion. Women, through their uses of natural resesiffor building, cultivating, breeding,
nourishing and healing, have preserved biologicaérdity and developed knowledge of
surrounding environ, which have been transmittedhfgeneration to generation, helping to
enhance livelihood security.

In addressing some key environmental problems, womlay a dominant role.
Women, through their roles as farmers and as ¢olleof water and firewood, have a close
connection with their local environment and ofterfifer most directly from environmental
problems (Akwa 2009). Women’s direct contact wittvieonment has produced their deep-

! Rajeev Gandhi college Satna[M.P]
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knowledge about the environment. Thus, women haged as agriculturalists, water

resources managers, and traditional scientists, ngmothers. Women are not only
knowledgeable about the environment, they are pfstective and caring (Akwa et. al.,

2008). Women, being primarily responsible for domieesnd household management,
interact more intensively with both the natural iemwment and build the environment more
than men. Consequently, they are more likely téesdfom a degraded home, neighborhood,
and city environment and to shoulder more of thedéun that goes with living in poor

housing and communities with inadequate residematia health infrastructure, since they
spend more time at home and its immediate viciftitya, 1999).

Since women, as opposed to men, play a pre-emiakenin the care and management
of the home and its environs, the household enmemt can be said to be engendered.
Moreover, the home and neighborhood environmertsesgpecially critical to the health and
well being of children, the elderly and among ast@dults, women. Adult men tend to spend
more time away from home, and thus face fewer ofeitvironmental hazards. For many
women, especially those categorized as housewiviesrmemakers, the place where they live
is also the place where they work (Muller and Rdaga 1990).

Women, Environment and Challenges

A lot of studies on women and environment have shidvat women are significant
actors in natural resource management and theymajer contributors to environment
rehabilitation and conservation. There is littledewice to suggest that women are inherently
more conservationist than men (Agarwal, 2000). Woimave recorded successes in solving
environmental problems all over the world. In Indize women realized that degradation of
productive land has led to the erosion of top sb#&; choking of water drainage was causing
salinity and loss of food crops. They collectivéiase degraded land (Deda and Renata,
2004).

It is special relevance to women, children anddluerly that in many cities in low
income developing counties the most significantiremmental health hazards tend to be
encountered within people's houses and neighboshddek immediate environmental threats
for the residents of these cities are not long-tgtabal warming, cumulative exposure to
carcinogens or even decade-long desertificationrdiiner the life and death immediacy of
malaria, respiratory illness, and diarrhea. Thiereats are derived in part from household
environments characterized by indoor air polluti@nbug-filled outdoors, near-the-door
faeces, and far-from-the door water. There are tilsodangers connected with the use of
insect sprays, uncontrolled sewage, and ambienpaiution (Kates 1994, Benneh et al.,
1993; Songsore and McGranahan 1993; McGranahaBamglsore 1994).

Dankelman and Davidson (1987) observed that wontey g key role in managing
their natural surroundings and adopt several meshmen to deal with the kinds of
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environmental crisis they face. They, however, olesehat the responses of governments
have not been significant. A lot has been said fleamen activities in environment
improvement and protection. Moser (1991) distingegsbetween three roles for women:

< As managers or maintainers of the natural envirarime

< Rehabilitators of the natural environment in thesseof sustainable development, and

< As innovators in the use of appropriate technologye creation of new environments.
Women Contribution in Surrounding’s Environmental M anagement

Women are always at the center of the managemeheafommunal water resources
and household water requirement. Etta (1999) caedua survey at Maroko Low-Income
Settlement in Lagos and found that at the commlaval, women are always in-charge of
the control and management of communal taps orrvpaiats. At times they lock the taps to
prevent children from damaging the water pipes.ti#& household level, the burden of
fetching water for cooking, washing etc. Women'tesan agriculture include production and
distribution, planting and cultivation, weeding,elmag, harvesting and storage, marketing,
and home preparation and distribution of foodsAsm, women provide fifty to ninety per
cent of the labor force for rice cultivation. Allver the world, women contribute to
agricultural production. They produce more tharf loélall the food that is grown (FAO,
1996; Akawa Labarish, 2009).

Women play a significant role in the managementlebding either by clearing
bushes, digging gutters, or baling water. At tinlesy pay laborers to do sand filling for
them. Flood management could be at the househweéd & community level. During the
rainy season many houses get waterlogged andsstrexetlooded. So women play a vital role
in environmental management. Women'’s involvemerth wnvironmental management and
problems make them participate actively in keepinginages around them clean and free
from trash and sand. Solid waste management is/askee in both rural and urban areas.
Women are engaged in environmental managementelyicg the environment and keeping
it clean, especially in terms of garbage dispobalour homes women can categories the
soled waste in terms of bio-degradable and nonadiedpie, recyclable and non recyclable.
They can actively engaged in ‘4R’ (Reduce, ResBsepver, Recycle) mechanism.

Women take an active part in preventive measuresinsty environmentally
transmitted diseases and waterborne diseasesasuunhlaria, diarrhea, cholera, cough, cold,
measles etc because in the slum areas or urbamifgector or rural areas, most houses do
not have latrines and so the residents do useatyaiar polythene bags and later throw them
on the streets, drains, or anywhere they can wkichuse of different types of diseases. The
need to protect biological diversity (forest) haseb realized. We have greater women’s
participation in environ management through treanfahg, rehabilitation, or protection.
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Women in ours homes planted useful tress rangimm fvegetables, fruits, medicinal plants
etc.

Methodology

In this paper we make use two types of data, pyraad secondary. The first are the
secondary source materials obtained from past etudin women involvement in
environmental practices and management. The seisopdmary data obtained through a
guestionnaire, survey of 300 women of five villagéSatna district of Madhya Pradesh. The
names of villages are Rajaula, Mohakam-Garh, ParRBasthra and Paldev. The women
respondents were randomly selected from the vama@uwds and settlements in the study area.
The data were analyzed using percentages.

Table 1. Age and marital status of the surveyed woen, engaged in environmental
management

S. No Age Group Number Percentage (%)
1. Less than 20 years 28 9.34
2. 20-29 68 22.67
3. 30-39 85 28.33
4. 40-49 58 19.33
5. 50-59 26 8.67
6. 60-69 22 7.33
7. More than 70 13 4.33
Total 300 100
Material Status Number Percentage (%)
Married 207 69
Unmarried 93 31
Total 300 100

The results of the questionnaire survey of womeradicipation in environmental
management in above stated villages are given.afleeand marital status of the women is
shown in Table 1. Only 9.3% of the women surveyedoelow the age of 20 years. Majority
of the women (51%) are in their middle ages (20348rs).
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Picture 1. Age and marital status of the surveyed wmen, engaged in environmental

management

The implication of this age distribution is that shaf the women are still in their
prime ages and, hence, energetic to take an aptwe in environmental management
activities. Marital status indicates that 69% of thomen are married, while only 31% are
single. This high proportion of married women i #tudy area suggests that they are likely

to be more responsible in protecting and keepiegetivironment clean because of their roles

as home keepers.

Table 2: Women Involvement in Environmental Managenrent

S.No Activity Number Percentage %

Involvement in farming
Yes ( Direct + Indirect) 197 65.67
No 103 34.33
Planted Trees in the last 5 years
Yes 174 58
No 126 42
Planted Place
Around the compound 183 61
On the form 71 23.67
School, colleges and others 46 15.33
Species Planted
Fruit trees 95 31.67
Flowers 115 38.33
Vegetable and others 20 30
Frequency of Cleaning the Environment
Daily 213 71
Weekly 56 18.67

The Journal of Thought and Policy Research/March 2012 Page 81




Occasionally 31 10.33

Major Activity in Environmental Cleaning

Weeding 60 20
Sweeping 187 62.33
Cleaning Drainage and others 53 17.67

According to (Table no.2), a majority of the wonmmmveyed (65.67%) are involved
in farming .This confirms findings from other stadithat women participate greatly in food
production, especially in rural areas. As earlistablished in the discussion, women
contribute significantly to land/soil conservation.

One of the ways protecting the environment andcieduhazard, such as windstorms
and erosion, is by planting trees. In the studyaatbe survey revealed that 70% of the
women have planted trees or flowers in the lagt figars. This again buttressed the previous
findings that women are actively involved in trdanting. When asked where the trees or
flowers were planted, about 61% indicated their poumds, 23.67% planted trees on the
farm, while 15.33% planted theirs in school, cadiegand other places. Fruit trees (e.g.
mango, papaya etc.) constitute the bulk of thestpanted by majority of the women. This is
done with the twofold objectives of protecting #mvironment and also providing fruits for
the household. Women are main actors in environahesanitation of homes and
communities. About 71% of the women surveyed indiddhat they clean their surroundings
daily, 18.67% do it weekly, while 17.67% do it osimmally. When asked the major activity
they perform in cleaning the environment, the mgjd62.33%) indicated sweeping. This is
followed by weeding (20%) and clearing of drainage others (17.67%).

Conclusion

To enhance women’s participation in environmentanagement for sustainable
development the challenges should be provided te the women. Women should be
encouraged to participate in committees on enviemtal protection projects, programmes,
and policies to address gender imbalances in @ecrsiaking. Women’s access to land and
other resources should be ensured and not undetntimyironmental education is required
for the generality of rural women for sustainabdeelopment.

Environmental education will produce change intadié of the public, as well as
increase specific knowledge and curiosity. A sdet&ining for separation of household

generated solid waste should be organized for woamehgirls. Separation of plastic from

The Journal of Thought and Policy Research/March 2012 Page 82



municipal solid wastes and recycling of plasticl\wiélp to reduce the contribution of plastic

to the solid waste problem, as well as eliminatetthsightly littering. Women education and

access to education for girls should be seen asliayppriority. Educated women will

contribute more significantly to bridging the gaptween environment and development.

Empowerment of women in sustainable human developarad in relation to the protection

of the environment must be recognized and sustained
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EFFECT OF PIG WASTE ON P" AND TDS IN AQUACULTURE POND
Kamla Shankar shukiand Dr. Chhotey singh

Abstract

The present study was conducted to give an acajw#ily variation in water quality
parameters like Temperatures, Transparency, Téablted solid and'p The washings of
piggery (without solid waste) incorporated diredtiyto 0.2 hectare aquaculture pond which
was stocked with IMC. Water quality parameters tai@ examination for three days in a
week at one day interval from three selected placdsy point (T-1), center point (T-2) &
opposite corner of entry point (T-3). In the stutdwas observed that the washings and left
over of 11 pigs did not affects the physico-cheinpraperties of pond. All the parameters
examined were in congenial range. Water temperdiuctiated in between 28.5 to 34,
transparency is in between 14 to 25.5 cm as satisbivisibility with maximum at T-3 &
minimum at T-1, pH ranges in between 7.69 to 7tB8, maximum level reached at 6: 00
pm.TDS ranges between 0.96 to 1.19 g/l. All theapeaters recorded higher at entry points
than center and other corner ends.

Introduction

A sustainable technology is the need of the natmmet higher production from
existing agricultural land and water. In this refjaintegrated farming offers a possible
solution and holds a great promise and potentialatggmenting production, betterment of
rural economy and employment generation, and finatiproving socio-economic status of
weaker rural community. For long sustainabilitytieé production potential there is a need to
integrate all available resources and producticstesy to each other. This integration not
optimizes the production but also reduces the systdented pollutions. Integrated Fish
farming system has received considerable attentionecent years in many developing
countries of Asia, and Africa, America (Panama Bmnaizil) has also introduced this system
in large scale. Some of the east European couhtipmdary, Czechoslovakia, and Poland)
have expanded and improve the technology consiljerdltilization of by product of one
farming system another farming system is a neddddy. Not only for sustainable farming
but also to keep environment clean in which wehagituating. If we are unable to use there
by products, that petrify our local environment twibad odour, pollute air with the
production of noxious gases. The washing of pigewhccumulated in pits in open air it
produces several hazards to the human beingaMi&karia, Asthmas and noxious gases.

So, the safe disposal of their by products througiper manner and recycled them to
earn more benefit without polluting the environmedhtis also necessary to manage water

! SMS(Fisheries)
2 Programme coordinator Tulsi Krishi Vigyan Kendrar@van, Chitrakoot(U.P.)
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guality of ponds integrated with pig waste. Therieut and over loading of manure produces
much stress to aquatic life when the water quajét putrefied. Tolerance in relation to the
fishes possess through a limit of water qualityefBhwater quality parameter when disturbed
then it causes aquatic life and even they lose dwiilibrium and ultimately they die. So, the

farmers must be conscious about their alteratiahkaep eye to manage regularly.

Water quality management

Fishes are in equilibrium with potential diseasgaoisms and their environments.
Changes in this equilibrium, viz. determinationwater quality (environment) can result in
fish becoming "stressed" and vulnerable to diselise.there fore important to know about
water quality parameters and their management,miawe influence on growth and survival
of the aquatic environment.

The fishes are ectotherms as heat is obtainen fiweir external environments.
Therefore the body temperature of culture animalgsually the same as that of the water
temperature. Temperature will affect all chemical &iological parameters.

The hydrogen ion concentration in water gives atpact of the extent of acid
and base present in the pond. Ph will vary depgndima number of factors. Firstly the ph
levels of the pond water will change depending @ dquatic life with in the pond. Carbon
dioxide produced by aquatic organisms when thegire$ias an acidic reaction in the water.
Suboptimal ph has a number of adverse effects diureuanimals. It can cause stress,
increase susceptibility to disease, low produckemel and poor growth. A sign of suboptimal
ph includes increase mucus on the gill surfaceigif, fdamage to the eye lens, abnormal
swimming behavior, fin ray, poor phytoplankton amab plankton growth and can even
cause death. The optimum ph range is in betwee8.6.59High ph occurs probably due to
high nutrient inputs. The ph affects metabolism ghgsiological process of fish. Ph also
exerts considerable influence on toxicity of ammoand hydrogen sulphide as well as
solubility of nutrient and there by water fertility

Transparency is the result of several factorsumidg suspended soil particles,
planktonic organisms and humic substances prodtiwenigh decomposition of organic
matter. It is measured by sacchi disc visibilityptum sacchi disc visibility of fish pond is
considered to be 40-60 cm. Turbidity resulting frplankton is generally desirable.

Main objective of the project work is to asses é#fiect of piggeries waste on the
water ph and TDS of fish pond

[ | To study the suitability of water quality for fis&rming

u To study the judicious recycling of organic wadtasthe production of high quality
protein at low cost.
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[ | To analyze the water quality of aquaculture pondtivineceives waste of pig.
Materials and methods

The aquaculture pond of Krishi Vigyan Kendra Ganijv@hitrakoot, was selected for
the study of the physico-chemical characteristiceamd water which is connected with pig
sties through bricks channel. The site is locatetBa.98 km above mean sea level ot 80
and 8% 84’ longitude and 2452’ and 25 25’ latitude. The pig and poultry houses are ledat
at pond embankment.

The average populations of pigs during study wepglet, 7 sows, and 3 boars. The
average weight of sow and boars are 68 kg. Thewwee fed on wastes of agriculture and
green fodders. The pig feeding materials constitmé&h Rice brawn, soybean meal and
green fodder. The total consumption of feed wasioraverage 56.25 kg/day as dry weight
and consumption of green fodder was 15 kg/day.

The waste produced by pig units during 24 hourdysts 110.25 kg as wet weight.
The wastes of the unit collected and composted pigasties in a pit & heap, only washings
and left over goes directly in to the study ponatigh a bricks channel.

The total area of selected pond is 0.2 hectarex(80 meter) with average depth of
water is ranging in between 1.2 meter. The fishcigsecultured in pond ar€atla Catlg
Labeo rohitaandCirrhinus mrigala They feed only on natural fish feed (planktongl g
wastes goes directly from pig sites to the pondt ffash water supplied to maintain the pond
water level by bore well through PVC pipes.

Sample collection Method:

The pond is divided in three parts which is desaibelow-

T1 - Entry point of the waste.

T2 - Central area of the pond.

T3 — Opposite corner from entry point.

Sample was collected from all the selected poirds1f50 cm depth through water
samplers at 6:00 am, 1: 00 pm, and 6: 00 pm fromdgdoeated with pig washings & left
over.The analysis of the water quality parameterspieted in between 8th to 12th May,
2008.

Data Collection

The examination of the water quality parameterspletad in three times in between
8th to 12th May, 2008 at one- day interval fromtl# points at 6 AM, 1 PM and 6 PM dalily.
The sample was taken from the depth of 50 cm frieensurface of water & 2 meter away
from Embankments on both ends and central area.
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The water sample collected from the pond was storgablythene containers of 5
liter capacity. pH and TDS estimation completed mdmtely after collection of sample. The
Temperature and Transparency recorded in situ leyriibmeter and Sacchi disc.

The following data were collected-

1- Water quality parameters:
(@) Physical Parameters: Temperature (ambient aberyy Transparency.
(b) Chemical Parameters : pH, TDS

Methods of analysis:

Parameter Method

Temperature(ambient & watern )As per standard methods of examination of water

and waste water
pH

TDS

Tranceparency

Results and Discussion

Physico-chemical parameters of water play a sicgii role in the biology and
physiology of fish. In the present study the wagemlity parameters of integrated pond
remained within the favorable range required foshFfarming. All the metabolic and
physiological activities and life processes of daguarganism are greatly influenced by water
temperature. The water temperature of the pondesabgtween 28°6 -34.5C that was in
the suitable range. The Indian major carps thriedl i the temperature range of 1%3-
37.8C (Jhingaran, V.G.1991).

Transparency of the study pond was ranging betwde?3.5 cm. this is congenial in
range. The transparency of treatment pond is loberause abundance of plank tonic
organisms and stocked fishes. In integrated fisimifag organic pollutants released into the
pond would minimize the light penetration and D(8alt et al, 1995). The nutrient value like
NPK and organic carbon in pig waste is with in thege of recommendation (Woynarovich,
E., 1976) presented the composition of fresh pigurna The availability of nutrients was
able to produce natural fish food for cultured aasn Singh (1996) also reported that pond
productivity could be maintained for longer periodsough the use of pig manure in
comparison to cattle dung. It is recommended thetdl matter released by 30 to 40 pigs in
integrated forming is sufficient to provide nutrierfor one hectare ponds and there is no
need for application of manure and supplementag feom out side.

The total dissolved solid was fluctuated in morpingon and evening hours. This is
higher due to movement of stocked fishes and amidif pig waste in treatment pond. The
P" of the integrated pond was in suitable range thet ranges in between 7.69 to 7.88.
There is little difference in the'of treatment pond at different sampling pointse Highest
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pH was recorded in evening hour§. l@nge of water in between 6.5 and 9.0 as recoddgd
break is most suitable for fish growth. (Swingleg? a)

A. Dhawan and S S. Kaur (2002) suggest that piggdewen at a higher dose
(36t/ha/year) did not have any adverse effect @enpihiysicochemical Parameters of water.
The results of all the parameters examined in @spewater quality such as temperature
(ambient and water) transparency, TDS, pH of aguaeupond integrated with pig waste are
presented in Table-1 to 3 in details.

At 6:00 AM:-

The summery of result of water quality parameter§:@0 am shown in table-1. In
morning hours the average ambient temperature sangédetween 28-30°C with mean
temperature of 29.17°C on pond sites. The watepéeature of T-1 is ranges in between
28.5-29.5 With an average of 28°83 but at point T-3 this was 29°C where as poinT-&f
showed higher temp. That was 29.17°C.

The table 1 showed transparency is lower in treatrpend. The mean transparency
of treatment pond showed that at the entry poifitd)(the transparency was lowest and at
last point (T-3) transparency was highest. Valugafsparency at T-1, T-2, and T-3 was 15,
16.17 and 17.25 cm. respectively transparency aasrlidue to Plancktonic abundance.

TDS level in treatment pond showed higher valu&-atand lowest at T-3 sampling
point. The level of TDS was 1.07, 1.06, 1.05gnaAtT-1, T-2 and T-3 respectively. The TDS
is higher at Entry point. The Ph value of integdap®nds at all the sampling points showed
slight differences at different sampling pointsisTparameter was ranges in between T-1, T-
2 and T-3 found Ph value of 7.77, 7.74 and 7.7peesvely in morning hr.

Table: 1- Summery of results of pond water qualityat 6: 00 am from 08-12/05/08

Sl. | Para meters Mean & Ranges T-1 T-2 T-3
Mean 29.17 29.17 29.17

1 | Ambient Temp.°C
Ranges 28.5-30 28.5-30 28.5-30
Mean 28.83 29.17 29.00

2 | Water Temp.°C
Ranges 28.5-29.5 29.0-29.5 29.00-29.00
Mean 15.00 16.17 17.25

3 | Transparency cm
Ranges 14.0-16.5 14.5-18.0 15.5-19.5
Mean 1.07 1.06 1.05

4 | Total dissolved solids (gm/It})
Ranges 0.99-1.19 0.98-1.16 0.96-1.16
Mean 7.77 7.74 7.70

5 | PH
Ranges 7.73-7.79 7.72-7.77 7.69-7.71

At 1:00 PM:-
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The water quality parameters at 1.00 pm in noorwshmn tables-2. The average
ambient temperature ranges in between 41-43°Cmathn temperature of 42°C at pond sites
and the water temperature of treatment pond raimgbstween 33-34.5 °C, but at point T-2
& T-3 is equal which was 33.67°C where as at pdist shows lowest value that was
33.50°C.

The table- 2 shows transparency of control pondigber than the treatment pond.
The mean transparency of treatment pond showed ghahe entry points (T-1) the
transparency was lowest and at last point (T-3psparency was highest. Value of
transparency at T-1, T-2, T-3 was 18, 20.83 and 722n. Respectively transparency was
lower due to plancktonic abundance and entry ofyagtes.

TDS of treatment pond showed higher value at Td lawest at T-3 sampling point.
The level of TDS was 1.13, 1.12, 1.11gm/It.respetyiat T-1, T-2 and T-3.

The Ph value of the pond at all the sampling pahtswved slight differences. The Ph
value of T-1, T-2 and T-3 found 7.80, 7.79 and 7&8pectively at 1:00 pm in treatment
pond.

Table: 2- Summery of results of pond water qualityat 1: 00 pm From 08-12/05/08

Sl. | Para meters Mean & Ranges T-1 T-2 T-3
Mean 42.000 42.000 42.000

1 | Ambient Temp.°C
Ranges 41-43 41-43 41-43
Mean 33.500 33.670 33.670

2 | Water Temp.°C
Ranges 33-34 33-34 33-34.5
Mean 18.000 20.830 22.170

3 | Transparency cm
Ranges 15-20 16.5-25.0 18.5-22.5
Mean 1.130 1.120 1.110

4 | Total dissolved solids (gm/It])
Ranges 1.05-1.19 1.05-1.1§ 1.04-1.15
Mean 7.800 7.790 7.780

5 | PH
Ranges 7.78-7.84 7.78-7.83 7.76-7.81

At 6:00 PM:-

The results of water quality parameters shownhitesa3 at 6.00 pm in evening hours,
the average ambient temperature ranges in betwBetD°E with mean temperature of
39.33°C at all points and in both pond. And theewaémperature of control ponds ranges
between 33.83 to 34°C in control and in treatmamtdotemperature ranges in between 31.5-
32.33°C.

The table -3 shows that the transparency of trestmend showed that at the entry
points (T-1) the transparency was lowest and dtgasit (T-3) transparency was highest.
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Value of transparency at T-1, T-2, and T-3 was 1657.83 and 19.1 cm. respectively
transparency was lower due to plancktonic abundance

TDS level in treatment pond shows higher value -4t dhd lowest at T-3 sampling
point. The level of TDS was 1.14, 1.13, 1.11gn@#pectively at T-1, T-2 and T-3.

The Ph value of the pond at all the sampling pashiswed little differences. The ph
value at point T-1, T-2 and T-3 found 7.83, 7.81 &B2 respectively in evening but it was
higher than morning and noon.

Table: -3 Summery of results of pond water qualityat 6: 00 pm from 08-12/05/08

Sl. | Para meters Mean &
' Ranges T-1 T-2 T-3
. Mean 39.330 39.330 39.330
1 | Ambient Temp.°C
Ranges 39-40 39-40 39-40
Mean 32.330 31.500 32.170
2 | Water Temp.°C I
Ranges 32.0-32.5| 31.0-32.5 32.0-32.b
Mean 16.670 17.830 19.100
3 | Transparency cm |
Ranges 16-18 16.55-20/5 17.0-21.5
(gm/It.) Ranges 1.1-1.16 | 1.09-1.16 1.05-1.14
s | pH Mean 7.830 7.810 7.820
Ranges 7.80-7.88| 7.80-7.84 7.81-7.883

Summery and Conclusion

Water quality includes all physical, chemical anadldygical factors that influence the
beneficial use of water. There are many water guadriables in pond fish culture. All other
things being equal, a pond with good water quality produce more and healthier fish than
a pond with poor quality. Water quality within aguaculture pond is continuously changing
depending on certain conditions.

The aquaculture pond integrated with pig waste arzayzed in the present study.
Study shows that the all physico — chemical progerof pond water were, with in the
favorable range. The prime objectives of the stwhs to measure transparency, Total
dissolved solids, ambient temperature, water teatpe¥, Hydrogen ion concentration.The
present study revealed that if the aquaculture potegrated with washings and left over of
50-55 pigs/ha. Could not disturbed the water qualitd it is more economic, ecologically
balanced and sustainable system of recycling addrocgwaste. The farmers of Bundelkhand
region should adopt integrated pig-fish farmingteysto utilize available by products and
earn more profit from limited man power and landislalso suggested that the integrated
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pond should be under close monitoring. To maintid manage water quality lime and

disinfectants should be applied and replace at 28% of water monthly to keep
environmental parameter congenial to aquatic asmal
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ADVANCES AND FUTURE STRATEGIES IN LAYER BREEDING
M C Kataria and others,*

Abstract

The long term Intensive selection for egg numbegrahe years has resulted in a
reduction of phenotypic and genotypic variationsegyg production. Egg production now
about to approaches the biological limit of one pgg day, but in early production and late
production genetic variation is still high. Incladi these traits in the selection criteria will
improve the egg production in commercial birds. siderable research has been carried out
on egg weight, eggshell strength and internal guali the eggs and improvements have
been made as a result of selection.

Today’'s high yielding egg type chickens are threefomur way crosses involving
different strains and/or breeds being used for ceroral exploitation. The majority of
commercial egg layers are the strain or line cros$&Vhite Leghorn (WLH). Strain cross or
inbred hybrids of WLH origin are used for the protlon of white-shelled eggs.
Crossbreeding involving White Leghorn as male paasd Rhode Island Red (RIR) or New
Hampshire or Black Australorp as female parentsisdufor the production of commercial
layers for tinted-shelled eggs. RIR, New Hampshird Australorp are most commonly used
for production of brown shelled eggs. Breedersgg-t/pe chickens focus on to: Increase
efficiency of egg production per hen housed; optiexdernal and internal egg quality; low
feed cost per egg or per kg egg mass and Low nitgreaid high adaptability to different
environment.

All leading egg-type breeders today probably userabination of cross- line (cross
combination using different lines, strains or bsdednd pure-line records for pure- line
improvement. Combinations of pure-line and lineossrdata for breeding value estimation
allow more genetic progress than selecting on poeser cross-line information alone. Part
period egg production (up to 40 wks) remained tedn of selection for the improvement
of egg type chicken for more than three decadesesine beginning of "five-year plan.
Number of egg type breeders demonstrated the effiopart record EP in the form of an
index utilizing individual own performance and merhance from relative. Genetics progress
might be possible due to high positive genetic @ssion between part and total egg
production. Later in the beginning of last decanlegker period production records (64 wks
egg production) was utilized as selection criteriBacent molecular genetic studies resulted
in identification of QTL affecting different econoentraits and identification of candidate

! Scientist, Division of Avian Genetics and Breed®entral Avian Research Institute, Izatnagar (U283 122;
along with M C Kataria, Raj Narayan, S Kumar ananRaopal.
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genes causing variation in performance among birdguture these findings will play a
major role in further genetic improvement of layetithout any negative effect.

The poultry breeding programs are based upon tvilmgpy components, one is
academic and another is commercial. Academic poblteeders have concentrated largely
on research and monitoring the operation of thetpoindustry whereas the commercial
enterprises have dealt with development and salée. poultry industry developed rapidly
during the second half of the 20th century as aciapeed, cost-effective sector of
agriculture. There is every likelihood that the @erh of eggs will continue to grow since this
is among the most widely accepted sources of anpnaaéin available on the earth. This will
need larger layer populations with better productmotential. Therefore, the concerted
efforts to develop genetically superior germplasauld greatly strengthen egg production in
coming years.

However, the major International poultry breederslacated in temperate countries.
In chicken layer breeding, only three breeding paogmes have survived. As a poultry
breeder, it is essential that one should know tmsequences of breeding on the properties of
the population. Egg production has always beenctir@erstone of the selection criteria
applied to egg laying stock. Long term selectedlstare the result of many generations of
testing and selective breeding for traits goverbgdnultiple genes. Many valued heritable
characteristics in the poultry breed, belong irs ttétegory. These include egg production,
rate of lay, egg size, feed efficiency, fertilityatchability, viability, disease resistance, body
size and shape and behavior characteristics.

The selection methods and mating system are tworitapt tools in the hands of the
breeder for augmenting the production and proditgtof the birds. Biological evolution or
natural selection is a relatively slow process ihiok fithess of birds in a specific
environment is the selection criterion. Artificiaklection programs attempt to direct and
accelerate biological changes in animals usingc8etecriteria that will tailor those birds for
human needs and desires. The primary goal of theder is to alter gene frequencies and
distributions by employing selection and variougingasystems.

Conventional Methods of Selection and Breeding Teciques

By careful selection and breeding of their birde famous chicken breeders around
the world have made their mark leading to develagnoé high yielding commercial layers.
There are number of breeding strategies; the pobleeder can use to improve his stock.
However, first we have to know about chosen bremu$ what traits are important. It is
useless to try to breed good quality fowls fromcktavhich are of poor quality and riddled
with faults (the exception to this is when we agenig to breed very rare breeds where stock
is in short supply). Any bird should not be diseatdf it carries a fault that may be easily
rectified with judicious breeding. Whole bird shdube observed before making a final
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judgment; however, the advice of an experienceddaemay be helpful. It is always wise to
find a mentor who is experienced with the chosesedr If one decides that the birds aren't
good enough to use, they may be discarded andcezplay the best quality birds. The
methods which may be employed to breed fowls aree lbreeding, Out-crossing, cross
breeding and Compensatory mating. Other strategath considering are Single mating,
Double mating and Artificial insemination. Most boers use combinations of these methods
and develop their own working model.

Part period egg production (up to 40 wks) remaiaettiterion of selection for the
improvement of egg type chicken for more than thteeades since the beginning 8ffve-
year plan. Number of egg type breeders demonstritedefficacy of part record egg
production in the form of an index utilizing inddual own performance and performance
from relative (Kolstad 1980, Ayyagaet al, 1983, Gowe and Fairfull 1985, Joheri
al 1995, Katariaet al 1995 and 2000).

Genetics progress might be possible due to highiyp®genetic association between
part and total egg production (Bohreihal 1970, Gowe and Fairfull 1985, Muir 1990,
Mallikarjuna, 1998 and Roy, 2003). Poultry breedéwve tried alternative selection
strategies to cross the barrier of physiologicagiregsion of egg production after achieving
the targets for annual egg production based onrpedrd egg production, which lead to the
release of various commercial varieties in the rrky public and private sector.

Various workers have studied the optimum lengtipart period egg production as a
criterion of selection by statistically examiningetrecord of various lengths (Dhaliwal and
Acharya 1972, Gowe and Garwood 1980, Hanafi andb&abl984, Singh and Mohanty
1986). McMillanet al(1989b) used post peak weekly egg production de@drvarious
lengths ranging from 16 to 40 weeks after age rat fgg to predict the full record egg
production of individual pullets.

Mallikarjuna (1998) tested the efficacy of variquest record to predict annual record
and concluded that the efficiency of part recortec®n would be increased with the
increase in the duration of part record from 4@4oweeks of age. Roy (2003) compared the
efficiency of annual egg production record afteipplng for 1-d/wk, 2-d/wk and 1wk/4-wk
and also various lengths of extended part recott thie total annual egg production and
concluded that skipping for 1wk/4wk and 48-wk peetord would be better criteria of
selection in improving annual egg production.

Use of alternative breeding strategies

Leading poultry breeding companies across the ghorkemaintaining several lines
and the preceding lines are continuously taken @yenew lines. The commercial stock
produced from crosses of four lines meaning thae fweeding is on the grand parent level.
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Presently poultry breeding is limited to a few mi&ional companies. Such companies are
doing intensive data recording, parameter estimadiod testing of strains according to the
breeding goals as they see in the coming years. fids lead to the development of highly
producing commercial stocks, with the consequenperaaching selection plateaus.
Selection plateaus the extreme level of productibith can result either due to extension of
genetic variability or physiological limits of onegg per day (Al-Murrani, 1974).
International reputed poultry breeders have triectross the barrier of this Physiological
limit utilizing alternative breeding strategies.

Today’s modern layer considerably outperforms anititernational scene (Anderson,
1996), the egg number have increased from 270 ¢o 840 eggs between 1950 and 1993 (a
28.8% increase). This represents an average imcredsabout 1.8 eggs per year.
Simultaneously, there has been improvement in eggsmy 42.7%, egg weight by 11.7%
and Feed efficiency by 32.4%. Egg shell strengthaieed unchanged and albumin quality
has improved slightly. Fertility and hatchabilitgue also improved slightly. Since selection
in layer is largely for fitness traits, most of g@blems plaguing broilers have been avoided.
Due to the nature of the important-traits in layergnge has been slower than in broilers.

As the uniformity in breeding goals and breedingtsgies is a threat to domestic
animal diversity, there is definitely a need for mndong term breeding goals and a large
variety of local breeding goals, for example hedérance, disease resistance and to add
consumers interest for local variety besides aditva breeding objectives for alternative
environments, possible example are separate stiagusfor free range production systems
and for ecological productiosystems etc.

According to Preisinges and Flock (1998), the generiation is not critical even
after many decades of selection for eggs productimwever decreasing. Restriction in
mating plans, balanced family size and high effecpopulation size are the key tools to
sustain genetic variation and progress with inedopopulation. At the point of time when
peak production is reaching its biological limihetbreeding goals are redefined towards
overall productivity. To-day largest poultry breegli companies of the world are doing
intensive selection in a wide range of environmémtmany different pure lines.

Oviposition time as selection criteria and importare of continuous light for laying hen

Each hen has a characteristic oviposition patterdtpérs and Welhelmson 1993).
Even though two hen’s partial year performance neéeecoay be identical, the persistency of
laying may differ greatly (Muir, 1990). Poor layetsave many laying sequences in
comparison to high producing hens with short irsgguence interval; which often lay their
eggs earlier in the light period (Ya&b al1988). There are number of reports on the use of
oviposition time, being included to form an index &election of high producing egg type
breeding stocks. The results indicated that ratarieluding oviposition time are useful as
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selection traits (Yoet al 1988, Lillper and Welhelmson 1993 and Kenji Nedal 2002).
The hen selected for increased egg production u@8eand 2% light-dark cycle have
probably altered their photoperiodic response (Getnad 1988). There are reports that under
continuous light (CL), the mean intra-clutch in@r¢CIM) decreased beneath 24h and the
variability of intervals tended to show a steepréase (Yoeet al 1986). The high producing
hens those with short intra sequence interval digrtheir eggs earlier in light period than
the less productive hens (Yebal 1986, 1988).

Possible future ban on cage production

Elson (2002) reported about the possibility of &hmyl of cage management system in
many of the European countries due to pressureeabply the animal welfare activities.
Considering the changing scenario of poultry manmegg system, the recording of eggs will
become more cumbersome job in future. Therefordeupresent circumstances there is a
growing interest for floor lying type due to podsilban on cage production. It will be more
important for future egg type chicken breedersndude a variety of possible production
environments in breeding strategies. There is langeber of companies in business, to
include new breeding strategies in selection progna. Recently Kathle (2000) presented
the results of selection against feather pickinmaiestrated in 12-lines of egg layers.

Group Selection

Current practices of selection for improved productperformance of egg type
chicken in individual laying cages could be detnma if the birds are housed in multiple
bird colony cages due to competitive interactiohsiew selection procedure called “group
selection” would overcome this problem and will calgreatly reduce mortality due to
cannibalism. These results are of tremendous irapoet to primary breeders, which have
lead to change in their selection methods. MuiB@)Qested group selection as a method to
produce Co-operative genotype adapted to batteggscas opposed to conventional battery
cages. The results were encouraging leading tceaser in egg production (H.D.) while
mortality decreased sharply (Muir and liggett 1998iz and Muir 1996).

Multi-Stage Selection

When traits are expressed for selection at diffeages or there are large difference in
the cost of measuring traits, selection by indepahdulling levels may give rise to a higher
aggregate economic return than IS because alk temé& not measured on all individuals.
However, general solutions for optimum 1.C.L. ac¢ possible and specific solutions require
numerical integration. It should be noted thatll.Gor each trait ignore superiority in other
traits. In addition to this, too intense early gl can seriously affect genetic gain in traits to
be recorded later in the life of the birds and feble an intensity at early culling can incur
significant additional costs. XU and Muir (1991,929 developed a new I.C.L. procedure
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using orthogonal transformation of the originaltgdurnishing optimum truncation point for
each trait resulting in better genetic gain thamvemtional 1.C.L. selection.

Use of knowledge based on molecular genetics

The newer knowledge in major genes, gene mappidddrL (quantitative trait loci)
theory is so far mainly on experimental level.sltstill to be seen if the identified gene will
have any major influence on the running of prattioeeeding programmes and how
molecular genetic knowledge will influence the lalieg programme for quantitative traits.

Future Strategies

. Number of techniques using alternative selectiord éreeding
strategies as mentioned earlier in the text wowddob potential value to future
poultry improvement.

. In addition to this, animal welfare activities mdigtate that poultry be
selected for adaptation to variable production mmments.

. Poultry breeding is becoming increasing costly leemaultistage
selection may allow more cost effective breedinggpams.

. Molecular genetics techniques would be promisingrévolutionary
change in poultry improvement techniques.

. Use of better statistical packages and computelities will lead to
the accuracy of selection and better selectiomsitg
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AGRICULTURAL POLICY
(Salient Points)

Even today two thirds of Indian population is degpemt on agriculture for a
livelihood. It is therefore futile to think about @rosperous Bharat without a lively and
throbbing agricultural sector.

Although the share of agriculture in Gross DomeBtioduct has dropped from over
50% during the 1950s to about 19% in 2007-08, atitice still employs over 52 per cent of
the labour force of the country, and over 70% efltidian rural work force.

The primary responsibility of agriculture is to neskdequate nutritious food available
to all. In addition, Agriculture should generatevrmaterials for an industrial activity geared
towards Sustainable development. Continued enhasmewwf food grain production and
productivity is essential.

1. Cultivation

1. Geo-climatic regions in the country should form biaeis for the policy formulation and
the implementation plans for the agricultural prcigtan.

2. We should move towards organic agriculture. FAGss&rganic agriculture is defined
as a holistic food production management systenighwbromises and enhances agro-
ecosystem health, including biodiversity, biologicgcles and soil biological activity.
It emphasizes the use of management practiceseiierpnce to the use of off-farm
inputs, taking into account that regional condisiorquire locally adapted systems.
This is accomplished by using, where possible, r@roc, biological and mechanical
methods, as opposed to using synthetic materidiglfih any specific function within
the system."

3. Use of improved local seeds, natural and plantdassecticides and various types of
organic fertilizers (compost, green fertilizer gtehould be encouraged. Use of hybrid
seeds, dangerous and experimental genetically raddd#eeds, chemical insecticides
and pesticides etc. should be discouraged andgssigely reduced.

4. Agriculturists should be encouraged to become rediint and policies should be in
place to provide them the necessary technical gasland training.

2. Irrigation

! EMD & National Policies(Agri), Prepared by Ekatvighar Kendra and Deendayall
Prerana Kendra (Draft no.00 dtd.23.1.2009)
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9.

Save every drop of water to use it effectively.cAdgve attention to the drainage.
Irrigating all the agricultural land, subject taaptical feasibility, is essential.
Water-conservation planning must be done in argrated way

Emphasis should be on completing the half-finisinegation schemes

All the works of an irrigation project relating tthe command area, canals and
necessary bunds should be done in parallel anghidi at the same time. Command
Area Development Authorities also should work irs tthanner to expedite actual and
full benefits.

If water is to be diverted from the basin of oneerito that of the other, this should be
accorded priority.

Irrigation projects on the rivers flowing throughom than one state should be
considered as a national project and hence sheuikécuted by a national agency.

Standard guidelines for water sharing (e.g. tatal off, silting formula etc.) need to be
reviewed to reflect the insight gained so far.

Emphasis shall be on the small sized dams and #rrogation

10.Village councils should be encouraged to play thiengry role in revitalizing the

traditional forms of irrigation and thus ensure go water management. The role of
Government is conceived to be only that of a cataly

3. Weather

Information about weather and expected changeddlheudisseminated continuously
to the agricultural community so that it can make of this information for enhancing
their production. This information should be avil&in a timely and reliable manner.

Weather monitoring and prediction technology sholkd continuously modernized
and, if necessary, more radars and super compalietdd be deployed.

Weather information and seasonal pattern of adticellshould be collated to get a
right cropping scheme. Simultaneously right cropation schemes should also be
considered.

4. Green Revolution

Green revolution has so far taken place in only esqrarts of the country. Some
negative fallout has also been noticed (such asat@n of soil). The envisaged
increase of food grain production would requireeeston of the Green revolution to
all parts of the country in a manner such that gh@blems noticed so far are not
replicated.
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2. The main obstacle for achieving second green réeolus neglect of non-cereals by
the government

3. Cultivation of vegetable & fruits is 5 to 8 timere profitable than cereals.

4. Output of vegetables & fruits up to 40% is wastes do lack of storage and food
processing facility.

5. The following must be initiated
a. Provide incentives to the entire spectrum of nareals
b. Provide infrastructure by way of cold storages pratessing facilities

c. Without reducing present incentives for cerealgvigle the same to the non
cereal sector

5. Genetically Modified Products

1. The programme for genetically modified productsthe agricultural sector should
preferably be in the public domain. Participatidrine private parties shall be with the
prior approval of the relevant national authority.

2. Foreign agencies should not be involved in thiseexpentation within the country.

3. Evaluation of the GM seeds, products from the mukkctor agencies, Bharatiya
private agencies or foreign agencies should berbindependent government body
with representatives from the voluntary agenciestar medical field.

6. Agro-finance
Farmers should be provided with adequate and titoalys for the farming activity.
Small and marginal farmers must get priority innalisbursal
Timely returns of farm loans should be incentivised

Crop loans must be disbursed as required partlgutarsmall and marginal farmers.

o 0D E

A scheme should be introduced to for rich and pldom farmers to progressively
change over to normal loan system on commercias bas

6. All agro-credit schemes should be merged to forne amegrated scheme with
provisions for specific cases

7. All poverty alleviation schemes in the rural ardewd similarly be operated in an
integrated manner

8. The applications under any poverty alleviation seseshould be either accepted only
through a voluntary agency (VA) or one VA must lssigned this application for
evaluation and monitoring.
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9. All defaulters of loan shall be legally debarredctntest any election or hold any
office in any public body for a certain period

10. Suitable agricultural crop insurance schemes $lgaihtroduced progressively
7. Agricultural Price Support

1. The price an agricultural produce commands in tlaeket is central in making the
agricultural operation as well as farmer welfarable. This price must be based on
the cost of production plus 20 to 30% profit. 10#%ertra cost should be added for
special crops under the scheme

2. Commission on Agricultural Costs and Prices (CAGRJuld announce the support
prices 3 months before the sowing season

3. Major crops shall be purchased by public agendiesipport prices as they come to
the market. Full money for small and marginal fasr&hould be paid immediately on
purchase.

4. About 25 commodities are presently covered under thinimum support price
scheme. There is a need to expand the coveragenctude import sensitive
commodities such as horticulture crops

5. CACP should be an independent body free from palitinterference as well as
commercial influence

8. Agro-marketing

1. The private sector in the agro-marketing field slowperate totally on the
competitive basis.

2. The cooperative sector should be able to operate agompetitive environment and
take initiatives in the interest of farmers by easing their direct participation in the
marketing to get better benefits and control oliesé activities.

3. Normally, the government should not directly papéte in the marketing activities
except in special circumstances

9. Agricultural Trade, Exports

1. All restrictions on movement of agricultural pro@ua the country shall be removed.
Under special circumstances, some restrictions Imeagesirable and the government
can impose these as and when required.

2. Important thing is to avoid dominance by MNCs ire txport and import. The
internal trade should be closed to MNCs.
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3. There is a tremendous scope for exports. But éasering to the local market and
then export should be the policy. New opportuniggsst for exports in horticulture,
floriculture, dairying, and sericulture.

4. Good Agricultural Practices for the farm sectorl\Wwéve to be enforced to do well on
the export front.

10. Crop Insurance

Agri-insurance, weather-based crop insuramoteption has to be rationalized in the light
of the experience gained to make it more effective.

11. Terms of Trade

1. The prices of agricultural goods should not benhtmally suppressed in comparison
to the products of the industrial goods. Estabfigha link between general price
levels of agricultural and industrial goods is daisie.

2. Giving favourable treatment to agriculture prodpcices may be a better way to
inject consumer power and transfer resources inufa area rather than subsidies.

12. Agricultural Subsidies

1. Reduce or eliminate agricultural input subsidies smps. This gives rise to
dependency syndrome.

2. Subsidies can be obviated by ensuring remunerptiges for farm produce

3. Change direction of policy support — from the po#tly easy culture of subsidy to the
more difficult one of investments that increasedoiaivity and risk-taking capacity
of small producers in competitive markets.

13. Agricultural taxation

1. Generally, the tax applicable on agriculture incoshell be at a lower rate and also
the initial tax exemption limit shall be more fdret agricultural income. This is
essential so that talented persons are attractd ttarming and also it is subject to
vagaries of the monsoon. Those having agriculim@me, as an additional income
must be charged at the normal rates.

14. Rural Employment

1. During the peak-work season of agriculture, otheealremployment schemes should
not be operated so that the farming work does ult¢rs

2. The land along the railway track in rural areas bargiven for tilling on reasonable
terms to create rural employment and increase @grral production.
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7.

. Drawing marginal farmers and landless into low-te@mufacturing industries will be

increasingly necessary as cultivation related wecaknot absorb all rural persons
even during peak agricultural season. 72 per cénhe population involved in
agriculture is facing the challenges of stagnaatwgn and depletion of resources.

. In rural areas, the employment can be consideratieafamily level. This can be

operated on a pilot basis and then extended, rfdauore beneficial

. New schemes should not trigger the process of irdton when that is not the aim.

. Rural employment will have to be increased to ctbght to cities from rural areas.

15. Social Forestry

. It is desirable that one third of the availableioval land be under the forest. All out

efforts have to be made to reach this.

. In Maharashtra there is concept of Deorai, a foatiched to and exclusively

reserved for a Mandir or Samadhi which is not teachy the local populace. Efforts
should be made to extend this concept to all theshin the country.

. Local self-governments should be encouraged throaaglous schemes to increase

forestland by using barren land, unused governhaaxtand old forestland.

. While developing forests, long life trees like neeamjun, harad, behada, peepal,

saagwan etc. should be planted. Medium term and tdron trees like subabul can
be planted. These can be used as fuel.

16. Animal Husbandry

. Slaughter of cow and its progeny should be banRedvision should be made for

cow protection, development and rearing.

. Availability of dry grass in the unirrigated andegn grass in irrigated areas should be

ensured.

. To maintain the purity of Bharat-based cow progerrgssbreeding shall be done

only among Bharatiya cow progenies.

. The local breeds shall be improved to increasejtlaatity of milk yield and also the

period of lactation.

. The cow urine should be used for medicines andcth& dung can be use for

fertilizer, gas, and electricity production.

. Milk production provides a supplementary incomethie farmers. They should be

provided with the technical guidance to enhanceyibie.

Veterinary care should be provided
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. Buffalo, goat, rabbit, chicken etc. rearing alsalshe encouraged

. The relevant technology in this field shall be magailable to all the concerned in
this field. R&D effort shall be instituted by th@wgernment and also by private and
cooperative entities.

17. Agro-based Industries

. Agro-based industries and ancillaries shall bebdisteed in the rural areas near the
production centers of the agricultural raw materited promote balanced regional
economic growth.

. The mass production shall be arranged through laogeber of cottage of tiny units
and not through large scale automated units totl®yoployment.

. Information on availability of machines, and thehmeical know-how should be made
available through some institutional arrangements.

. Units in the rural area should be reserved fotitheand cottage sector

. The output of such units shall be, as far as ptessibarketed through a cooperative
network.

18. Cattle Economy

. It has been the Bharatiya tradition to rear the @wl other cattle animals. The
development of overall cattle economy for the r@edtor can give boost to the local
economy.

. The milk economy is booming in many states. Bus 8tiould be developed on the
local breed as base to give an overall boost.

. Cattle make abundant organic manure availablertades. This is the way in future
to reduce excessive dependence on chemical fersldiesel etc.

. Many experiments on organic farming are currentiger way perhaps they would
produce breakthrough results enabling implementaiina mass scale. It is therefore
necessary to coordinate, monitor and encourage gfésts.

. Medicinal values of cow urine and dung is alsoiggtéstablished.

. The use of tractive effort of the oxen is under eekpentation and deserves
encouragement.

19. Agri-Extension Programmes

. The information and research from the agriculturalersities and other laboratories
in the field of agriculture shall be disseminatedtte farmers in the villages through
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various means like mobile lab, projector-van, eRtuhs, visits of experts to farms,
training programmes etc.

2. Farmers should be invited to visit the agriculturaiversities and laboratories as well
as demonstration farms

3. The Krishi Vidnyan Kendras (KVKSs) already in opéoatshall be fully operational

4. The agricultural universities should oversee thitersion program in a systematic
manner.

20. Law & Revenue Procedures

1. The definition of Agriculture as given in the Mahahtra University Act 1983 shall
be widely accepted.

2. The land tilled by the tiller, its produce and i@lated matters should be streamlined
in a separate law.

3. All records relating to the land under agricultshall be created and stored in district
and state revenue offices

4. Every year during the monsoon season, the landngpamd related records shall be
created afresh and stored in revenue offices. Taedeld related records pertaining
to the area shall be available in every village.

5. All existing laws relating to the agriculture shdle collected together and, if
necessary, recodified in an integrated manner

6. An administrative arrangement to correlate all Bratrelating to agriculture, analyze
and take quick decisions is essential. This shbaltnplemented at the earliest

21. Land Reforms
1. The rights of the actual tillers of land must bewsed

2. Land ceiling should rigorously applied. Interestsmdows handicapped the old and
soldiers should, however, be secured.

3. The land fragmentation should be prevented leg&8sic minimum land unit must
be determined for the area and that must be maedaE.g. one hectare with water
and three hectares monsoon fed.

22. Cooperative Sector in Agriculture

1. To promote initiative and creativity in the agrituhl sector, the cooperatives shall be
encouraged in the agricultural sector.

2. The loan disbursal to the agriculture sector asafarpossible be done the local
cooperative sector which is familiar with the losdlation.
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. Cooperative sector should be associated with thieedative and management bodies
like planning commission, NABARD etc.

. There shall be one model central cooperative laveaeer the entire cooperative
sector

. There should be no political interference in thepmrative sector and provisions like
barring executive posts in the cooperative seabttose holding political party or
government post should be introduced.

. A RBI committee should review the working of theoperative sector regularly and
present the report for public information and debat

23. Agricultural Education

. In the rural areas, the secondary and higher secpielvel should include education,
both theory and practice, related to the variousetta of agriculture. Traditional
methods of agriculture, natural agriculture, agstranomy, production and use of
organic manure etc. should be included suitably.

. It should also include introduction to the agrotistties, particularly those based on
the local produce.

. The research should be carried on all potentiabypdiicial and environmentally
compatible method including traditional, naturatensive etc.

. All the old manuscripts on agriculture should bputdished with translation and due
research.

24. Information Technology

. Scheme of making agriculture related informatiorotigh an IT kiosk in a village
should cover all the villages at the earliest. Tigio interactive systems, agricultural
experts can answer the queries of the villagers.

. IT also can be used to educate even unletteredesils®ugh audio-visual lessons.
25. Energy

. Decentralized production of power of say 160kWcater to 400 families, should be
encouraged after establishing its viability. Nakgas produced locally or supplied
through national grid can be supplied through nseter

. R &D relating to the power production through udeanaimal power needs to be
supported as then cow economy will be further aabl

. Application of solar and wind energy needs to bemmted with no or minimum
amount of subsidy.
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26. Agro-Technology

[ —

. Local appropriate technology shall be encourageidkept up to date by constant R D.

2. Cheaper methods of storing grains, fruits and \adges should be made available in
the rural areas. Coolers base on solar or windggrsdrould be introduced

3. Simpler test methods to assess chemical in thecudgnial produce should be
standardized for use by local populace in the raras.

4. Socially and ecologically destructive technologige terminator seed need to be
banned.

5. Converting of wasteland to cultivable land througge of technology
27. International Aspects, W.T.O

1. International treaty like WTO can be harmful to tlaional agricultural sector and all
out efforts have to be made to guard the interestagriculturists as well as
consumers. E.g.

- The patent law should not become an albatross drtum local seed producers.
The right of the farmers to use their own seed rhagjuarded.

- The provision of compulsory import of 3% of yourgugrement of food grains
must be opposed

2. The goal of complete food security must be secatedl costs.
3. Foreign ownership of land should never be allowed

4. The international treaties should not become operatinless passed by the
parliament. Constitutional amendment should be ntadleis effect.

28. Agricultural Productivity & Self-reliance

1. Present food security can only be maintained wethtiouous increase in productivity.
Also self-reliance in major items like cotton is@tto be aimed at.

2. Better seeds, better soil-crop correspondencemaopti use of water, use of organic
manure and eco-friendly pesticides/ insecticidesp glanning, besides improved
sowing and harvesting practices as well enhancedrge awareness as well as
commitment to land are key to improvement in prasity. All these need to be
monitored and ensured in an adequate manner byrrgoeatal and voluntary
efforts.
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~India
widdesert Natural vegetation

i Trapic al Thomy vegetatian

Q

Apine and sus-alpine
Himalyan dry temperate

@ H malayan most temperate .
Sub-tropical coniferous

I Tropical moist deciduous
- Trnpical wetl evergreen
- Tropical serri evergreen

Tropical dry dec duous




