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Summary

In the la$ two years, India has become tio@ organic cotton producer in the world and

the numbeof organic cotton projects hdmencontinuouslyincreasing throughduhe
country. At the saméme, by 201080% of the countrydés cotto
genetically modified (GM)cotton The most burning issue for organic projebtss
becomethe supply of notGM seeds for farmers, since both the private and thécpub
sector has given up the production of &R cotton seedsnd transgenic seeds are
forbidden to be used in orgaragricultureall over the worldUnder such circumstances,

the number of years for orgargottonprojects is counted.

The present resedrdias aimed at finding out hawthe situation of seed supply in the
two largest cotton producing states of South India and to underg8tahdh case of
limited access and/or availability of seelsw seed securitgould be Geclaimed and
ensured for manic cotton farmerfr the longterm

Nine organic cotton projects have been identified in Karnataka and Andhra Pradesh, all
of which were visitedQuestionnaires werprepared for the project coordinators to find
out details of thie cotton productionseed procuremenand aboutoncerns and future
plans of eactand everyproject. Besidessemistructured intervies were carried out
with about45 farmers from these projects, as well as group discussions in few villages
with the presence of both GM amuganic farmers. Furthermore, sestiuctured and
structured interviews were completed with several NGOs, represeniitivegate seed
companies, agriculture departments, universitiessearch institutes state seed
corporatiors as well asa nationalpublic institute to understand the causes heéhhe
scarcity of norBt (Bacillus thuringiensisseeds, and to try to offer recommendations for
the stepout of the present crisis pdibr organic cotton projects

The qualitative dat@athered during the rearchhas enable@dn understanding dhe
perception of organic farmers and project leaders regarding the problems around seed
supply. It hashdped to identify all relevant actors in the cotton seed supply and the
measureshat are currently under implemtation. It has further helped to point out the
weaknesses and understand which strategietd gpotentially benefitorganic cotton
projects on the long run.

Seed securitgntailsboth thedimension of access amd availability and requires a well
balaned stableseed system for the distribution of seedathout these aspects, seed
insecurity arises. @ determine whether seed security exists among organic cotton
projects in South Indidjrst of all, it is necessary to understand how the cotton seed
secbr is built up, which actors are present in the public, private and civil sectors in the
two states (Chapter 3). Secondilge availability of norBt cotton variety and hybrid
seeds has to be researcheddba clearer view otine status quo of seed suppChapter

4). Only after having understood the role of main actors \ahith seedshey are
currently providing for does the study presdr nine organicotton projects andhe
results on thie actual use of cotton seeds in the two states of Souta (GHapter 5)

The results of the studyaveindicatel that openpollinating varietiesare still present in
Karnataka, whereas they are completely absent in Andhra PradesBt Rgorids have
only been available from one public institution in Karnatakaemgas in Andhra Pradesh



one private companygould supply norBt seeds. Both these sources have stopped
producing norBt seeds and only sedeedso organic projects from old stock. None of
them have an interest in continuing supplying these seeds, thimaearket is almost
completely dominated by Bt seeds.

Six projects were analysed in mainly two districts of Karnatakganic cotton has been
produced on about 3240 acres (1310 ha) by about 1210 farmers in 2008946 ofthe
projects have reliedn the yearly purchase of nat hybrid seeds (DCFB2) fromthe
Karnataka State Seed Corporatitwp othershave been usingn old, local variety
called Jayadhasince many years and one has its own organic seed production
programmewith a variety called Sabhi The threeprojectsfound in Andhra Pradesh
havecoveredan area of abow6 100 acres 10 523 ha) and involved 11 776 farmers in
the 2009/10 growing season. They hallerelied on norBt hybrid seeds exclusively
from one private source: Nuziveeduele Pvt Ltdexcept forone of the projectsvhich
also purchased seeds from a public source from Maharashtra.

Overall, boththe missing public sector and overwhelming presence of private sector
Andhra Pradesh, and the absence of public and privaie se&arnatakdeads to seed
insecurity (Chapter 6Although the seed insecure situation has been manifested itself in
the two states to different degrees (less severe in Karndtak#o a still active civil
sectoj by 2009/10 the possibility still exists to reverse this to a stable, seed secure
status and thereby continue thwganic cultivation of this fibre crogHowever, not with

the existing seed systenfise. dominance of private companies, ignorance of public
sphere and unorganised civil sectarpd not more thamfew years is left to safe the
organic cotton sector.

Seed insecurity is further exacerbated by the fact that genetic and physical contamination
of organic cotton from GM cotton poses a continuous risk. Several measures are used by
organc cotton projectso prevent contamination, consisting mostlycaftural measures

like buffer zons, crop rotatios and isolation distancg€hapter 7)Yet one of the most
problematic issugfor farmers is the fulfilment of the isolation distance regoent
(50-100 m) prescribed by cotton projecteetween Bt and organic cotton fieldgery

often this is not realistiadue to the overwhelming presence of Bt fields and the small
acreages of plots

While organic project leaders consider the unavailabditynonGM seeds the most
Importantcurrentproblemrelated to seed®wn seed production is viewed to be the best
way out of seed insecurity. Several projects have taken some steps towards this direction
to ensure a stable supply of sufficient quantityalqu seeds. Measures have to be taken

at three levels:seed production level (e.gake control of seed production); cotton
production level (g. no organic cotton growing if Bt ndiWyours are unavoidable,
buffer zone of & rows, isolation distance ot &east 56100 m); and processing level
(separate ginning foorganiccotton; segregate transport and storage between GM and
organic cotton).At the current political situation, whethhe government has nget
shownmuchinterest in stepping inthe seecpspl v cri si s and ensur
status as the top organic cotton producer in the world is not undermined by further
scandals, organic projects have to relygon a s slevel efforss@Guch as participatory
plant breeding and NGPromoted see@roduction as the only way forward to reclaim
seed sovereignt@gnd ensure the integrity of organic cotton production
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1 Introduction

1 Introduction

Cotton (Gossypium spp.)s grown in more than 100 countries on 33 million hectares

(ha) with China, India and USA being the leaders of cottamdpction.India is the

world's secondargest cotton producer, accounting 289 of world cotton area and 20%

of world production(Oe 2008) In India,G. aboreum, Ghirsutum, G.herbaceunandG.
barbadensecottonspeciesarecultivated inseveral statesf the north (Punjab, Haryana),
west(Gujarat,Maharashtra) andhe south (Andhra Pradesh, Karnataka, Tamil Nadu).
Cottonproductionhas a history that goes back to thousands of yeattisiInd a 6 s mo st
important export crop an@rovides employment dictly or indirectly to 60 million
people(SUNDARAM et al. 1999JAMES 2007).

Yet the past eighyears totally reshaped the Indian cottarersery with genetically
modified (GM) cotton seeds being approved, the vast majority of cotton is transgenic
today. At the same time, many farmers dpt organic agriculture and projects after
projectshavepopped up with the main purpose of supplying organic (and often fair trade)
cotton to meet the increasing demandinly from the West Conventional or organic is

often the main question when discussing which farm management method benefits more
economic, environmental, health and soogdéted aspects of agriculture, howevet im

India and not in the cotton sector. The questiontbdserephrased in offering a ofce
ratherbetweentransgenicor organic. The conventional, n@M cotton sector is ahe

edge of extinction in India

The overall ainof this thesis is to find out how seed secucién be ensured for organic
cotton productioron the longtermin two states of South Indial'o achieve this end, it is
necessarys to shed light on the seed delivery systems for organic cotton production.

Even though it was not the objectiverdughout the researdhwas impossible to ignore
and avoid discussions withrfaers, consultants, governmental employees, agriculture
experts on the implications of the -npw almos$ entirely GM cotton production.
Although the thesis does not attentpt compare the two biologically and ethically
opposite agricultural management nugth one thing is clearthe further increase iGM
coverage of the cotton market in India means the death sentence of the organic cotton
sector. Whetherorganic cotton farmers are still seed secure, or to frame it less
ambitiously, the possibility still exists to maintain organic cultivation of this fibre crop
with the existing seed systens at thecore of this thesis In case of an affirmative
answerthe thesis tries to investigatehich urgent decisions and actions are needed to
secure the organic cidation of cotton.



1 Introduction

1.1 Problem Statement

NRnOrganic produce ewedprodueenaestmutaady sekcludegr g i n
commodities. A country can chose to go either way for a given product but not both.
But that does not stop the Government of India frammiding along in two
contradictory directions, one arm promoting a product that will cancel out the
mar kets of the other. o (GENE CAMPAIGN 2008

AAl t hough, some varietal sowing of conve
moving towardsQ@ 0 per cent Bt cotton regi me. O
Monsanto Holding$BUSINESSSTANDARD 2009)

In 2008, India became the biggest organic cotton producer in the {orElHINDU
BUSINESS LINE 20080). The organic cottorprojects mostly use conventional seeds
because organic cotton seeds are not (or in very minor quantity) available. Yet India also
approved the transgenic BBacillus thuringiensip cotton seeds in 2002 and with an
incredibly fast rate genetically modiflehybrid seeds took over the market from
conventional, no/Bt hybrids. This has led to a situation, whamen-Bt seeds are hardly,

if at all, available.While organic cotton projects are increasing in their numbers and
output the conventional, neBt hybrds are disappearinffjom the market. As an obvious
conseqguence, organic cotton projects are facisgeal supplyrisis. India at the same
time has become the top organic cotton producer and the biggest Bt cotton igrdveer
world. According to state da, 79% of all cotton iSGM in 200910 (Dcb 2009) thoughit
could easily benore, since Btotton isin many states grown illegally.

The povisions of the organic standards of both the Codex Alimentarius Commission and
the International Federation of ganic Agricultural Movementsequire the use of
organic seed in organic production and this requirement has been integrated in all
national, regional and private certification standafths being said, thenavailability of
organicseeds on the markallows organic farmers to use conventiofia¢. nororganic,

but norGM) seeds.

This is exactly whathas occurredn India: organic cotton is being produced from
untreatednonBt seeds and after processiegported to the USA, EWapan etc What
happendiowever if the available conventional seeds are genetically modified? GMOs are
prohibited in all organic standards in the world, without any exception. The Indian NPOP
(National Programme for Organic Productias)also very clear on thdti[t] he use of
geretically engineered seeds, pollen, transgene plants or plant maiemait allowed
(NPOP20053.2.1.3.) Thus, the question arises whatdoin a situationwhen the rapid
expansion of Bmakes non-Bt cotton seedanavailable



1 Introduction

One would think that folndia, as a leader in organic cotton production, the question of
reliable and stable ne@M seed supply is of utmost importance. Importers, listening to
news abouBt contamination scandals in organic cottoartifying agenciesanctioned

for not spottirg the contamination in organic cottpand continuing expansion of GM
cotton, could easilgwitchto other organic cotton producing countrikssthere any space

left in the midst of the vast expansion GM cotton to organic cotton? Can organic
projects @ ahead fearing contamination and continuing their dependence on conventional
hybrids?

The goal of this introductary chapter is to show the main disturbing prablamrganic
cotton productionn India and thereby formulatbe objectives of the researd¥or this,

it is necessary to have a clear picture of the trandsoth organic and enetically
modified cotton, dejgting the rapid increase in GM cotton production, both worldwide
and in India.

1.2 Objectives

The thesis is an attempt to review the seedlyction and delivery system of organic
cotton farmers inwo states ofSouth India with the ultimate objective of suggesting
alternative seed systems that are supportive of livelihoods and ensure seed security for
organic cotton production on the long rdfrhis require an examination of the cotton

seed supply chain from seed prodoctuntil the ginning processeshere seeds are
removed from the lint further processes, like spinning and weaving/knitting operations
are ousidethe scope of this researchhe underlying hypothesis is that currently organic
cotton projects in India are seed insecure and further relying on conventional hybrids by
these projects is a deaud strategy. If thiBypothesis proves to lirie, urgent solutions

are required to enselthe further existence of these projects.

The following research questions have bfemulated in order to find out the answer for
the abovestated objective:

1. Aretherestill non-Bt cotton seedavailablein Andhra Pradesh and Karnat&ka

2. Which cottonvarietiesare used byrganic cotton farmers ithese two stateand
how do they ensurhatseeds are not genetically modified?

3. What rolei if at all T do NGOs, public institutions and the private sector play in
ensuring thahon Bt seeds are available?

4. What options does the organic cotton sector in South India selesuringseed
security?

5. Which strategies could/should organpcojectsfollow in order to enhance and
maintain seed securifgr organic cottorproductior?



1 Introduction

The first four questions could benswered by investigating the mechanisms of
formal/informal cotton seed sector adlacted organic cotton projects. Howeube last

and maybe most important question for this thesis work can only be tackled when
understanding the politicandeconomic guation behind the cotton business in India. In
practical terms, the recommendations could serve as a-caedufor orgaic cotton
projects decidingvhich path to follow.

Being a vast country witharound 1.2 billion people and extremely diverse agro
ecobgi cal backgrounds, the f ocustwosthtesthate t he
are themost important regamlg cotton production: Andhra Pradesh and Karnataka.
Regardless of this empsig other organic cotton projects have been consulted asnwell

order to find ouabouttheir seed supply situation asged security strategies

1.3 Status quo of organic and Bt cotton

The cotton growing areas of India fall withir32° N latitude and 780° E longitude at

an elevation range of -950 m with an annuakainfall distribution of 25601500 mm
(VENUGOPALet al. 2003,142). India is unique in the sense that it grows all four species of
Gossypium@G. hirsutum, G. barbadense, G. arbareandG. herbaceum

Cotton is a perennial crop although it is produced aaranual plant. The duration of
cotton plants varies from 110 to @@aysand theyequire about 228°C temperature for
optimum vegetative growth. Although humid and rainy weather conditions during early
stages of growth are advantagedos, muchrain andalsowarm, humid climate during
theboll formation and maturity is undesirable.

There are generally 40 insect pests attacking cottonfoamth of which are sucking
pests MENON 2003).Among the important pests are jassids (Amarasca bigutulla), aphids
(Aphis gossypii), white fly (Bemesia tabaci), spotted bollworm (Earias vitella), pink
bollworm (Pectiniphora gossypiella) and American bollworm (Helicoverpa armigera).
The Central Institute of Cotton Reseaf€iCR) estmatedthat about half of the cotton
output islost to insect pest3VENUGOPAL 2003200). Because of the severity of the pest
problem, cotton is the largest market for pesticigesording to the last data found in
literature, 45% of all pesticides in India are used on cot@HOUDHARY and LAROIA

2007, whereas it occupies only 5% of the cultivated area. Due to the massive use of
pesticides, @me cotton pestbke the American bollworm and white fly have developed
resistance to most of the insecticides used to control tHBRTHAL, SHARMA and
KUMAR 2000).Although the total pesticide consumption has decreased since 2002, which
happened paralléb the adoption of Bt cotton (e.g. 45% reduction in Andhra Pradesh), a
causal link between Bt and reduced pesticides has not been &sb{BRUERE
MEHTA-BHATT and SENGUPTA 2008). Nevertheless the increase of secondary pests and
consequent pesticide use has bementlyreportedoy theCICR in India (MOEF2010).
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1.3.1 Organic cotton

Organic cotton is grown without the use of toxic and perdigbesticices, synthetic
fertilisers and genetically engineered seeds. Last yearseaxpezienceda tremendous
rise in organic cotton production worldwide: between 2006 and 2007 there has been a
53% growth whereas between 2007 and 2008 an unprecedented 152% iocieatace

in the organic cotton suppimarket(Oe 2008).This growth further increased, alb&ita
more modesextentby 20% to reach 175 113 tonnes of organic cotton by 2008/09,
representing 0.76% of the global producti@e 010).According to Orgaré Exchange
(OE 2010, organic cotton has been growy about 220 000 farmers in 22 countr@s

253 000hain 2008/09.The largest produceia the 2008/0%eason weréndia (61%),
Turkey (15.86), Syria (12.66), Tanzania(2.4%) and China (2.2%) which togeher
accoungd for 94% of world production, followed by USA, Uganda, Peru, Egypt and
Burkina FasqOk 2010)

Demand for organic cotton has besdsoincreasingopast years with 50 companies having
significant organic cotton progranmes and around 1500 brandsd retailerstaking a
sharein the international organic cotton market. In 20f§ail sales of organic cotton
products reached $.1 billion globally, whereaby 2008this humber increased to3R

billion (Oe 2010. The organic cotton market continuesgrow despite tough economic
conditions However,in 2008/09 the supplyfar exceeded the demand which has driven
prices down; this coupled with the global recession ended in a spiraling down of global
demand.As of last year, btween 1722% of total oganic cotton production still
remairedto be unsoldOe 2010).0rganic cotton projects as#most exclusivelyooking

for exports for survival.

In India, aganic cotton farmingtartedin the beginning othe nineties and bylast year
reached 142 00Ga (WILLER AND KLICHER 2009) | ndi adés harvested
volumes were around 10 834 tonnes during the 2005/06 se&sarH(NDU BUSINESS

LINE 2006).In 2007/08, an increase of 136% in production and 2089% in export took
place when compared to thesviousyear By 2008, he countryharvested 73 702 toes

of organic cottorthereby becoming the world leader in organic cotton producfisra
result, ganic cotton accouedfor 1.38% of the total of 36 million tomes of Indian
cotton productionWILLER AND KLICHER 2009) The biggest export markets are Asia
(where value addition is taking place), the EU (predominantly Germany, Italy and
France) and Mexico.

1.3.2 Bt cotton

Bt stands foBacillus thuringiensisa toxinproducing bacterium found naturally in soils.
Scientists isolated certain genes responsible for the production of these toxins and using
genetic engineering techniques inserted thamong other cropsnto cotton. The
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1 Introduction

resulting cotton plants produce the Bt toxins and susceptible pests die whéeethen
them.Thus, Bt produces an insecticide that makes it resistant to attack by certain insects,
in particular theAmerican bollworm.

The four major cottorgrowing countries alhdoptedBt cottonand by 2007, Bt cotton
occupied 93% of Americar60% of Chinese 66% of Indian and 95% of Argentinean
cotton areas JAMES 2007) IsAAA (2008) reported that Bt cotton had been
commercialied in 10 countrie§ the USA (1996), Mexico (1996), Australia (1996),
China (1997), Argentina (1998), South Africa (1998), @Qdba (2002), India (2002),
Brazil (2005) and Burkin&aso (2008). In 20Q9:M cotton occupied globally19% of
the total cotton area of 3illion ha, though this percentage reacl®do in the USA,
Australia and South AfricdlsAAA 2010) Most Bt cotton famersarelocatedin China,
with their numberreaching7.1 million in 2008(IsAAA 2008) With 8 million ha under
Bt-cotton in 2009/10, India occupidke first position in terms of argalantedin the
world T althoughlsaAA (2010) puts the percentage of tBt87% in the country, natal
official data showst to be79% (Dcb 2010)

The Monsanto corporation of the United States dominates the global Bt cotton seed
market. At least two thirds of the Bt cotton sold in the world is sold under license to
Monsantoor sold directly by Monsanto and its subsidiariesc 2005) Private sector
efforts to introduce GM crops in India began in 1995, when the Indian seed company
Mahyco got government approval to import GM cotton seeds from Monsanto to breed
with seleted Irdian cotton varieties. Btotton was first approved in six states of the
country in 2002, although was actually already on the Indian markéégally) already

in 1998.

The first three commercially approved hybrids were developed by Mahyco in
collabomtion with Mansanto, which latesubrlicensed its Bt cotton technology to other
seed companigso far more than to 60 India for incorporation into their own cotton
hybrids. A burth Bt hybrid was commerciaéid in 2004 by the company Rasi Seeds. In
2006, three new Bt cotton events were given green light by the Genetic Engineering
Approval Committee (GEAC). B 2007 there werd37 and by 2009, 61%fficially
approved Bt hybrid® up from three in 20G2 involving four genetic events arsveral
dozens ofirmswere on the markéKARIHALOO andKUMAR 2009)

In 2006, Indian state governments had set maximum retail prices for Bt $desi8580

per packet, which was less than half the price charged by seed companiesTiesore.
was the start of the unprecendgmjuick adoption of Bt cotton across Indiaith the area

under Bt cotton and the number of farmers adopting the GM technology has showed a
very steep increase.
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Figure 1: Trend in total and Bt cotton production2002-10
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As Table 1 showsin seven yearthe area under Btotton has increased byone than

275 times to record gillion ha in 2009/10, while the number of Btrmers reached.6
millions in 2009 Actually, the largst increase in the number of GM adopting farmers in
2008 worldwide was in India where an additional 1.2 million more farmers planted Bt
cottonwhen compared to the year bef@¢teAAaA 2008) It is important to note though

that all viewed sources referreddifferent numbers regarding legal Bt cotton cultivation
with quite a divergence on Bt coverage between data given by ISAAA and Indian state

governments (with the previous depicting higher adoption rates).

Table 1. Data on Btcotton production in Indig200210)

Crop Total area Bt cotton Bt cotton area % area of No. of Bt
Year (mill ha)  area (mill ha) (mill acres) Bt cotton farmers (1000)
2002/03 8.73 0.029 0.072 0.3 20
2003/04 7.67 0.086 0.213 11 75
2004/05 7.63 0.553 1.366 7.3 350
2005/06 8.92 1.267 3.131 14.2 1000
2006/07 9.16 3.8 9.4 41.5 2 300
2007/08 9.4 6.2 15.32 66 3 800
2008/09 9.4 7.6 18.84 80 5 000
2009/10 10.2 8.04 19.9 79 5 600

Source: MANJUNATH (2009) for 2002-7; ISAAA (2010) for 2008; Dcb (2010) for 2009 and
ISAAA (2010) for the number of Bt farmers in 2010

Since its introductioreight yearsagq there has been no public effort in undertaking a
comprehesive and sgtemathicassessment atine effects of Bt cotton in the field@he
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controversy over Bt veonBt cotton has been fueled by the lack of consistent public
information on the performance of Btttan (SEMc 2007) and lte debate has been very
intense between ptGM interests and anteM activists Although several studies have
been proving the befits of this new technologyMORSE BENNETT and KAMBHAMPATI
2005, BENNETT et al 2006, GANDHI and NAMBOODIRI 2006, ICAR 2006, QAIM 2006,
SADASHIVAPPA andQAIM 2009 etc) in terms of yield increase dmeduction in chemical
sprays, aleast the same numbef scientific evidence has been gathered in proving the
harmful effects of GM cottonQayum andSAKKHARI 2006, WANG, JUST and PINSTRUP
ANDERSEN 2006, 2008,JALEES 2008, etc) in terms of less profitability due to higher
inputs, higher debtate of farmersloss of biodiversity, etcThe overall conclusion from
the literatureseems to béhat theeconomicgainsof Bt cotton cannot be generadsto all
farmers, all states, and all yeaBRUERE MEHTA-BHATT andSENGUPTA 2008).

The controversy over the perfnance of Bt cotton in India involves on the onecdhan
MonsanteMahyco (Mahyco, which stands foMaharashtra Hybrid Seed Company

partially owned by Monsanjand its licensees, portraying Bt cotton as a huge success,

on the other hand several dozensafional and international NGOs, state governnients
reports, i ndependent media investigations
a failure and farmers have suffered economic losses.

During the research, there has been a surprising convergetiee opinions of the two
sides:for the first time in historyin March 2010Monsanto admitted that the pesgts
specific pink bollworm, which is one of the most damaging coftest in India)have
developed resistance to its Bt cotton @ap Gujarat ad advised Indian farmers to
switch to its twegene product (Bollgard Il) to delay resistance furtiBae( HINDU
2010b) even though Bollgard Il has no additional toxin to combat pink bollworm.
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2 Methodology

2.1 Defining seed security and seed systems

2.1.1 Meaning of seed security

There is no legal definition as to what seed security actually env&ilé.DER BURG
(1997) def i nedthestwte th which alldarmets yn a aegjion for farming
system have ready access to sufficient quantitieseeflss of adequate genetic and
physical quality, at the right moment, year after yeaHe suggested to group farmers
into low, medium and higinput based agricultural systems and to analyse seed security
respectively. In lownput systems, farmers are desecure when they can produce
enough crops to reserve some as seeds for the next planting season. In-imgaium
systems, seed security is achieved if farmers can produce enough seeds for themselves,
exchange with their neighbours and buy seeds fronfdimal system, whenever they
wish. In highexternal input systems, farmers buy new seeds of their variety of choice
every year and rely on the regular supply of quality seeds by the formal system to claim
seed security.

The Seed and Plant Genetic Resosr&erviceof the Food and Agriculture Organisation

of the United Nations (k0 1997) defined seed security programmes as those activities

e n s u radcasgby farming households to adequate quantities of good quality seeds and
plant materials of adapted crogrieties atalltme§. Wher eas t he two at
are very much overlapping, FAO has concentrated mostly on the implications of seed
security in times of distress (e.g. natural and ymee catastrophes) and not so much on

seed security in timasf peace.

Nevertheless, to achieve seed security, both sources agree that strategies should be
designed that aim at the protection of local crop diversity, and according to FAO (1997)
at the improvement of the seed supply sector. Thus to be able to sssgsecurity for
organic cotton production, the existing seed supply system must be stwaigch forms

the backbone of this thesis. Only upon understanding the different stakeholders and their
relationships can one analyse seed security and offanmeendations as to how that can

be achieved.

Seed security for organic cotton production

Seed securityfor organic cotton productioris understood by the researcher as
farmers/farmer groups havirgstable physical, social and economic access to sufficient
guantity andquality seedswhich meet their preferences wahriety choice. This entails

two dimensionsseed availability which meanshie availability of sufficient quantities of
seeds of appropriate quality at all timaeadseed accessvhichimpliesthatfarmers lave
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the meangsocial, economic and politicalp access appropriate seeds and also have the
right to save their own seeds.

In India, both in case of organic and rorganic farmers, mixedrop-livestock systems
support the majority of ruralMelihoods. Whereas most literature on seed security (e.g.
Proceeding of the International Workshop on Seed Security for Food Set@@iy

refers to seed security specifically as a crucial ingredient to ensure food security, the
thesis attempts to diveraway from this broader concept and direct its meaning
exclusively onto a noffiood crop, i.e. cotton and targeting one focus group, i.e. organic
farmers.

Though seed security means very different things for different farisees, securityor
organic cotbn farmers shall be understoadcording to the aboweentioned concept as
farmers:

a) having a constant supply of sufficient quantity of {Rinuntreated cotton seeds of
their preferred variety/hybrid;

b) being able to afford and get hold of ABhy untreatedcotton hybrids or varieties
and can save their seeds if they choose to do so.

2.1.2 Cotton seed systems

As mentioned before, guaranteeing the access of farmers to sufficient quality seeds can
only be assured if a viable seed supply system exists thapiywnd distribute cotton
seeds.VAN AMsTEL et al.( 1 994) def i ne sthe dotaleal thesphysitab m a's
organisational and institutional components, their actions and interactions that
determine seed supply and use, in quantitative and qualitative st&yThus, two
distinctive, but interacting types of seed delivery systems are recognised: formal and
informal. Theinformal or also called traditional, local, farmeranaged seed system
includes oAfarm production, selection and saving of seeds, borroséegls from others,

local exchange and trade of seeds, and distribution by NGOs, whereasnthksystem

refers to seeds managed by companies (private) and governmental bodies (public)
(LARINDE 1997,REDDY et al. 2006).

REDDY et al. (2006) analysed tlseed delivery system of major food and fodder crops in
several districts of Andhra Pradesh in India. He concluded that for gumetioning

seed system that meets farmersdé demand fc
combination of both the formand nformal system. According to therseed systems

can be furthegrouped into public, private and civil sectors. The civil sector, consisting

of f ar mseavesl Geeds wml exchange, still produces most seeds for staple food
crops in developing counéis ALMEKINDERS, LOUWAARS andDE BRUIIN 1994, REDDY

et al. 2006). The public sector includes public seed companies and seed corporations,
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research institutes and governmental departments, whereas the private sector refers
obviously to private companies.

With analogy to the definition and identification of seeds systems for major food and
fodder crops in one Indian state, this thesis attempts to shed light on the seed delivery
systems for organic cotton production in two states of South.lftli@ integraté seed

system teory by REDDY et al. (2006) was used, since the basic concepts of seed security
and seed system are similar in case of food, fodder and fibre crops in India. Midggping

cotton seed systems resutt a visual representation of farmers witifferent seed
choices and in an understanding of the de
major statements about the necessity of a well balanced seed system as precondition for
seed security are equally valid for any other crop, thus capfied to the seed system

of cotton and specifically organic cotton in South India.

The figuresi based on their modelswere changed in terms of the targeted crop, i.e.
cotton and also in terms of the criteria for grouping farmers. Instead of smaiyrmed
large farmers, the figuréspresented in Chapteri6depict the seed sourcing behaviour
of Bt, nonBt conventional and organic farmers.

2.2 Design of the study

2.2.1 Primary data collection

A variety ofliterature ornseed systemseed securitytisategiesand cotton cultivationvas
reviewed todetermine the most appropriate methodology forrdsearchand toassess
the situation of organic cotton production in South Indigh special focus othe major
problemsthe sector is currently facingrheinformation and knowledge gained from this
review has been crucial for formulating the right research questiunshermore it
served as a guide determinevhich actors areeededo be approdwed in order tdulfil
the objective of this research amchich questions are necessary to be askethe
interviews

2.2.2 Secondary data collection

The empirical data is based offoar-month field survey that was conducted frémngust

till November2009 intwo states ofSouthindia, Andhra Pradesh and Kataka which
was followed up by subsequentmail correspondence and phone interviews up until
March 2010 Qualitative methodswere applied consisting ofguestionnairessems
structuredndividual interviews,group discussions and siieservations

11



2 Methodology

There are three major zones for cotton production in India (north, central and south), and
due to the time limitation of the researche study only attempts to look into one of
these Within the south zone, theecotton producing states exist ahd two bggest have

been chosen as study are&egardless of this choicepme of the biggest organic
projects from the other two zones have been also contacted and interviewed.

A total of nineorganic cotton projestwere identified and visited during this tintikeree

in Andhra Pradesh argix in KarnatakaSince no official data has been published to date

on the number of organic cotton projects in each state, the empirical research was started
by first finding out which projectsexist in the study arealThe ideawas to assess all
cotton projectsin the two statesnd thus do a complete surydywever it cannot be

ruled out that apart from tee,other, small cottonprojects mayexist. For the purpose of

this study, only organic farmers were studied which beldngpe a group that was
certified by an organic certification body.

A questionnaire was prepared consistfi@3 questiongAnnex I) which were filled out
during individual interviewswith organic cotton projecmanagersand/or coordinators
(excepttwo, which weresentfollowing meeting, by email) between October 2009 and
February 2010Also, interviews with 44 farmers were conductedndividually or in
groups of 3 to 6 peoplas well asemtstructured group discussions in several villages
determine with cotton seeds are being used, why and with which results by them.

Furthermore seed company representatieso public andtwo private) a seed dealer

NGO representative andseveralscientistsfrom two agricultural research stationgre

askedn single semistructured interviewand/or phone interviewabouttheir knowledge

on the availability of Bt andon-Bt cotton seedandabout their view®n the underlying

causes that have led the situation ot oday 6s c ot tRurhermozegli® s upp
Directorate for Cotton Developme{DCD) in Mumbai, and the Department of
Agriculture of Karnataka(KSDA) in Bangalore was visited to gather official data
regardingthe production of norBt cottonandopinions about the role of government in

the cotton seedestor.

Further data waseceivedfrom the Departmenbf Agriculture in Andhra Pradesh by
phone and -enail regarding cotton production and cotton seed availability in that state.
Also, several officials on distridevel agricultural offices in both stategere contacted

by phone regarding data on Bt vs ABhcoverage in their districts as of 2009/10.
addition,some data from the presentation (at Organic Trade Fair, Mumbaiyefior
official from India’s Agricultural and Processed Food Products Expewvelopment
Authority (APEDA) has been includekgardingtheg o v e r 8 plans ih @ckling the
seedproblemsof organic cotton farmers.
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Another questionnair@Annex Il) was prepared specifically for certification bod{€8s)
certifying and inspectingrganic cotton farmers in India: consisting &Questions it
aimed at determining the current concerns with regardsed sourcing and certification

Table 2 was drawn up to facilitatehe finding of actors which were necessary to
interview in orderto obtain data required for answering the five research questions
highlighted in Chapter 1.

Table 2: Required players to be interviewed (signalled with Q if by means of questionnaires) in
the organic cotton seed system

Target groups 1. non-Bt 2. seedsused 3. role of 4. options 5. strategies
for research seed by farmers & NGOs, public of ensuring to enhance
guestions availability ways to ensure and private seed security seed security

GM-free cotton  sector

Cotton project
leaders

NGOs

Universities
Seed
companies

Q Q

QO

X X X X O
>

Seed dealers
CBs Q Q Q
Organic farmers X

Gov. bodies X X

2.3 Data analysis

The approach used by the researcher was aimed at identifying and interviewing all
relevant ators involved with the noiBt cotton seed system in the research area. Based
on the identification of key players, the cotton seed system was mapped according to the
integrated seed system theoREDDY et al. 2006); this helps to describe and visualise th
present cotton seed system, group farmers according to their seed sourcing bemalviou
determine whether the organic cotton sector be characterised as seetlise or not

The easiest to identify were the public sector players: in both statesulagakc
universities, departments of agriculture and state seed corporations were contacted for
information regarding cotton seed production and availabiity nonBt in thar
respectivestates. Players were identified during the literature review as ageliuring the

field research itself and were contacted between November 2009 and March 2010.
Several districts agricultural offices were called to find out about exact coverage of Bt
and nonrBt cotton: in Karnataka only those districts were phoned, wétédra significant

13



2 Methodology

percentage of neBt hybrid growing took place last year or at least 1000 ha of cotton
varieties were grown during 2008/09 seasbn.Andhra Pradesh, the biggest cotton
growing districtso6 agriicthdsd comided with fthbsec e s
districts where organic cotton production was happening.

A more challenging task was the identification of private companies sellin@neeeds

i this was only possible after having talked to organic cotton projects and NGOs.
Interestindy none of the public actors were able to help name the preetior players

still involved with nonBt seed distribution. The two companies whigere named by
NGOs as sellinghon-Bt seeds were contacted: one through a s#ractured interview,
anotherone through phone interview.

The NGOs involved with antbM campaigns were contacted for further information
regarding i.a. noiBt cotton production. Their guidance was crucial in finding the right
contacts and farmer leaders within the cotton seed sy§émr civil sector playerike
seed savers and/or seed producer farmers identified during the field research itself.

Table 3: Interviewedactors within the cottoseed systerm South India

SEED SYSTEM

ACTORS Karnataka Instrument Andhra Pradesh Instrument

PUBLIC SECTOR

Agriculture 5 Semi-structured 1 Phone interview

university interviews (structured)

State seed 1 Semi-structured 1 Phone interview

corporation interview (structured)

Department of 4 Structured 3 Phone interviews

Agriculture interviews (structured)
PRIVATE SECTOR

Private 0 2 Semi-structured

companies interviews

CIVIL SECTOR

Seed saving 3 Semi-structured 0

farmers interviews

NGOs providing 1 Semi-structured 2 Semi-structured

seeds interviews interviews

Regarding the next step of the research, in which organic projects were interviewed, the
coordinator NGOs were contacted first. Upon arranging individual meetings with them,
they offered to accompany the researcher to meet different farmersiofidlus and on
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few occasions also organised snfalimergroup meetings Farmers were interviewed in
different villages regarding their seed sourcing and seed choice.

During the interviews the author was always present and in case of interviews with
farmers, accompanied by a translator, who translated the local language (Kannada in
Karnataka andeluguin Andhra Pradesh) into English.

Besides the nine projects, the biggest organic projects of hadia been contacted and
interviewed( e x c e pt fsd&/asudRarpeojedt, hich éould not be reaches)me

of the details of their projects and seed procurement were asked either in person during
the Organic Trade Fair in Mumbai in November 2009, or by phone communication.

Certification bodies were approash with a questionnaire during December 2009,
however due to the low response rate, only a short summary of two replies have been
included. Both questionnaires were received {mgadl January 201Besidesstructured
interviews withrepresentatives of th@vo other certification bodies, which are certifying
cotton projects in the research area, were conduaictedg March 2010.

2.4 Critical reflection of the applied methods

Upon deciding the original methodology for the research, flexibibtya key factor
throughoutthe field researchchanges in methodology arevenin the very research
guestionsand research arease often required in order to accommodate new information
that brings closerin achieving thefinal objective This was exactly the case duritige
process of this researcand this iAbuilt flexibility allowed the researcher to adjust the
target groupsresearch areasd consider new perspectives

The original idea was to map out all organic cotton projects in India and find out if and
which mon-Bt hybrids and varieties are still available. This proved to be an- over
ambitious task for théimited amount of time(the Organic ExchangBarm & Fibre
Report2009 lists 204 such project®& 2010) whereas the government maintains a list
of 144 (APEDA 2009), and in order not tbe superficial with only analysy data based
merely on questionnaireeceivedby email, the scope of the research veasleddown

to allow more indepth investigation of the current situation and direct contact with all
projectsinvolved. Consequentlyhe existing seed systems of organic cotton farmers
were studied in two stated South India using informal participatory techniques. Semi
structured interviews were held with individual farses well asNGO leadersand
projectmanager®verlookingthe differentorganic cottorprojects

A drawback of this choice was to leave out the largest organic cotton projects in India
and thus to limit the findings to a specific area. To overcome this limitation, several of
the largesprojects were also approached and questioned ocuthentand future plans
In ensuring seed security. This was possible since the researcher participhédddiat
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Organic Trade Fair in Mumbai (230 November, 2009) angt an organic cotton seed
prodiction training in Hyderabad (228 November, 2009), which enabled direct
dialogue with some ofhese projectgbioRe Maikaal Ltd, Suminter Organics, AMIT
Group, etc). The outcome of thesgks and further phone interviewsll be additionally
provided ashey may support some of tlegguments and concerns that hawene up
during the analysis.

As anext step, lie originalplanwas to meet ten farmers from eguiojectand conduct
individual interviewswith the aimof finding out detailsaboutf a r mseedsodrcing
behaviour, i.e. reasons ftine selection of specific seed hybrids/varietiéisturned out
shortly after thestart of the field researchhat it was not the farmers but the organic
projectsthemselves which procuteand distributd seeds amongheir members. This
meant that no additional informati@ould have beereceived from farmers terms of
answering the research questregardingthe hybrids ankbr varieties usetyy them Two
options remained: either to skip entirely the farmer intersjesince the invested time
would not justify the information that was additidyagained(and not directly related to
the research question®r to reduce the number of intervievad acquire new
information that could be helpful for the analysi$is kst approach was followed and
with the course of the research, the number ahéas interviewed in each projeshs
kept at a minimum of two or thre@part from cross checking the information received
from organic cotton project managers, directly askargiers also enabled the researcher
to get a real understanding of some of problems that farmers are facing, get to know
detailsabout their farming practiselevel of satisfaction with the seeds they usasons
for conversioncurrentproblems and begfits from organic farming.

In view of thecontext & Indian organic cottomprojects wherefarmers are grouped and
organi®d together andvhere seed supply is mdst centrali®d, the conceptof seed
securityi previously phrased gets a different meangn Thus, seed security for organic
cotton production shall be rather understood as NGOs and assoc{atonsdividual
farmers)

a) are ableon a constant basi® supply their farmer members with sufficient
guantity of norBt, untreated cotton seeds of fhreferred variety/hybrid;

b) are able toensure the supply of affordable rBfy untreated cotton hybrids or
varieties and allow farmers to save andise their varieties

This concept thus replaced the one formula&tdthe beginning of the research
mentonedunder chapter 2.17 and the outcomef the researcivas measuredgainst
this definition.

Furthermore, although it was not plannedormal, operended style of discussions were
adoptedwhen severalorganic farmerswere present and when botrganic and Bt
farmers participated in group discussions in several villages. Emabledthem to
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expresstheir viewpoins, share their experiences and allowed the researcher to compare
the perceptions of Bt and of organic farmers with regards to yield; @hhsoil health
factorsalsoinfluencing seed preferenda addition, the dynamics and arguments in these
group meetings kwed for a better insighinto the dilemma farmers are facing when
deciding upon organic or Bt cotton farming.

Due to the unavkbility of published data on organic cotton seed systems, to the year
by-year increasing number of organic cotton projects and to the vast expansion of Bt
cotton farming, not much literature could be fourd nonBt seed availabilityUnder

such circumstaces, semstructured interviews were the appropriate way to obtain
information and questions had to be formulated openly to find out the scope of the
problems.

However, he aspecthat would be changed by the researchexere the field research
stared again- is the sequence of interviewSome of the interviews with organic cotton
projects and thus the design of the questionnaere doneat the start of the research
when little knowledge on the cotton seed system wasagguired Much clearer
undersanding of the issue has resulted in slight changes, even adding and deleting some
of the questions, which requirether meetingand contactwith those who had already

gave feedback on the questionnaires.

On the other handhe identification of key NGs and subsequent meetings with them at

the start allowedhe researcheto acquire aquick understanding of the maiplayers

linked with organic cotton production. This facilitated the drgwup of a logical
schedule for the field research itself. Furthere, it proved appropriate to meet
representatives of key government bodies and scientists at the end of the research when
the relationships among the seedtsyn elements were crystadis- this allowed the
researcher for individual and structured mtews.
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3 Cotton seed supply in South India

This chapteffirst looksshortlyat the history of cotton production in Ind&fter whichthe
cotton seedector with its players is presentiedthe two selected states of South India
This information is ne@sary in order t@btainresults orseed availability of Bt vs nen
Bt seeds(Chapter 4) Whereassubchapter 3.1s solely based on literature reseaych
subchapter 3.Zontains the results of expdrtterviews conducted with several actors
within the cottorseed sector.

3.1 Three erain the history of cotton in India

3.1.1 From short to long staple varieties

Traditionally, cotton was cultivated in crop rotation, seeds werdrpated \ith cow
dung and urine, fertiletion was done using organic manures fikkenyard manure and
green manureand Neem oil was used as a natural pestictélearboreum and G.
herbaceumdiploid varieties (referred to adesi varieties in Indiaand Pakistan are
indigenous to Asia and Africa andad beenused for thousands of yeapsoviding
hardiness, pest resistance and drought tolerdhcarboreummost probably originates
from the Indian subcontinentMENON 2003). Diploid speciesare usully grown in
marginal, droughprone environments dhdia due to their inhemg ability to withstand
drought andesist sucking pes(g.g.hoppers, white flies, thrips and aphiésid leaf curl
virus (DcD undated)

Two cotton specie$s. hirsutum(referred to as American cotton) ail barbadense

(referred to as Egyptian cotton) were introdudeding the 17-18" cenuries to satisfy

t he t e x temhnds faniorlg Istapfwarietiesduring British time(MENON 2003)

The first spinning machinanvented by Arkwright- from which all modem spinning

machinery is derivedrequired long stdp cotton.This meantthatit he qual i ty i
fibre iIis dictated by t hdzraAMMAMDIE)SThembjectiveh e s pi
in cotton production from 1790 onwards thuscame to suppliEnglish and American

mills with long staplecotton(MENON 2003).

Paralle) research on cotton was al so shifted t
long staple cottorDiploid cotton varieties with their short staple length have become less

and less demanded by markessill, all these varieties were growear after year by

farmers replicating the seeds without the need of any external inputs. Although vyields
were not high, the crops did not neadch attention yet harvestasstill assured.

! Fibers, like cotton, are categorised by the length of the fiber itself, known as the staple. The longer
the staple, the stronger, finer and higher quality the fiber is.
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3.1.2 From varieties to hybrids

This era changed dramatically ttvithe arrival of hybridsHybrid seeds need to be
produced every year from a male and female parent, thus farmers cansetthe seeds.
India has becomen very short timethe pioneer country fothe commercialiation of
hybrid cotton seedsdybrids hare been developed between varieties of the same species
(called intraspecific hybrid} and &ross specieialled interspecifichybridg. The name
of C.T. Patel is known for releasing the first commercial thirautum hybridin the
world (a cross betwen two hirsutum parents) in 1I9{MURUGKAR, RAMASWAMI and
SHELAR 2007) Hybrid-4 triggered the hybrid cotton revolution in India, with the
subsequent release of several hyiglding intrahirsutum and interspecificy, hirsutum

x G. barbadensgehybrids. This was the maimngine for thedrastic area increase under
hybrid cotton cultivationAs the table below showsy2007/08, hybrids accounted for
66% of all cottonin the countryKHADI 2009).

Table 4: Area of cotton specieaultivated in India (million ha)

1947-48 %  1955-56 % 2000-01 % 2007-08 %

Varieties
G. hirsutum 0.14 3 321 4 261 32 1.8 19
G. arboreum 279 65 2.84 36 1.38 17 09 10
G. herbaceum 1.39 32 1.78 23 0.89 11 04 5
Hybrids 0 0 0 0 3.26 40 6.4 66
Total 4.32 7.83 8.15 9.5

Source: KHADI (2009)

Although highyielding hybrid varieties have yielded more, the need for external inputs
has also increased Hybridisat i on has bexpensigehprice tagsdViENDN 1
200313) with heavy dose of synthetic fertiliserand pesticides, the need to irrigate and
to buy seeds yeafter year Due totheindiscriminate use of insecticidgsest resistance
has developeddcD undated)which resulted in the use of evarore toxic chemicals to
fight insect{MENON 2003).

3.1.3 From hybrids to GMOs

American bollworm was an unknown pest to Indiacsiit did not affect the shastaple
cotton(MENON 2003) However, with the introduction ohybrids new pests arrive@his
gave an excellent argument fbrotech companies to introduce Bt genes into Indian
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hybrids. Whereasthe Bt cotton technologywas commercialisd in operpollinated
varieties (OPVsjn China and the US, in Indiatias beetincorporatedn hybrids.

According to the glector of CICR, in 200809, 67% of all Bt cotton area was covered

under Bollgarél hybrids ( basceglAc Btgene Necmaogy) and 8486

under Bollgarell seeds (containing a combination afylAc and cry2Ab genes);
furthermore hybrids based on JK Agri Genetic btadrylAcand Nat h crBliAm ge ne 0
crylAcfusion genetechnologies coveredbout121 000 and 100 000 heespectively

(THE HINDU BUSINESSLINE 2009) In addition seven years after the commercial launch

of Monsant obs Bt cot t o rfirst publicly bradnGMfcattorme r s
varieties:Bikaneri NermaBt, an inbred variety andNHH 44-Bt hybrid.

Figure 2: Statewise Bt cotton area in India in 2009/10

Bt cotton areain India 2009/10

B Maharashtra

B Gujarat

H Andhra Pradesh

B Madhya Pradesh

B Punjab

B Haryana
Karnataka

Rajasthan

TamilNadu

Source: based on DcD (2010)

Bt cotton is grown in all cotto growing states of India, except fori§¥a and Uttar
Pradesh. As it washown inChapterl, the cultivation ofBt cotton is still on its steep
rise. Only two states experienced a dligdduction in Bt coveragduring last yeawhen
compared to the premiis year Punjab (which still has the highest percentage aif Bte
total plarted cotton and Tamil Nadu.

2 One explanation given for that by several NGOs is that companies were fearing in India that
farmers would maintain the seeds in case they put the Bt gene into varieties (as they do elsewhere
in the world) thus they opted for hybrids to ensure yearly sales of seeds.
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Table 5. Statewise Bt cotton coverage india2009/10 (inlakh ha; 1 lakh = 100 000

Total area Btarea Non-Btarea % of Bt of
States in India 2009/10 2009/10 2009/10 2009/10 total

Maharashtra 35.03 30.48 4.55 87
Gujarat 26.24 15.39 10.85 96
Andhra Pradesh* 13.31 12.64 0.67 95
Madhya Pradesh 6.46 6.06 0.4 94
Punjab 5.36 5.14 0.22 96
Haryana 5.39 5 0.39 93
Rajasthan 4.44 2.8 1.64 60
Karnataka** 4.16 2.62 1.54 63
Orissa 0.54 0 0.54 0
Tamil Nadu 0.86 0.25 0.61 29
Uttar Pradesh 0.24 0 0.24 0
TOTAL 102.03  80.38 21.65 79%

Source: DcD (2010); * adjusted by APSDA (2010) ** adjusted by Ksba (2010)

Thesefigures only refer to official data from state governmefas of beginning of
February 201)) and are based on company seed sales, ttmuaot take into account
illegal Bt cotton cultivation,which according toPRAY AND RAHASWAMI (2009) was

close to 20%n 2007.The original figure for Karnataka showed a tqedduction of 3.95

lakh ha of which 80% was given as Bt, howewesDA (2010) updated and corrected
these numbers. Similarly, other states may as well modify their figures thus even these
numbersshdl ratherbe taken as estimates.
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Figure 3: Cotton production in India in 2009/10
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Source: based on DcD (2009)

lllegal Seeds

lllegal seeds are those which are not approvethbEAC orother regulator bodies.

The birth of illegal Bt cotton in Indihappenedvh en Monsant o6s

Bt

t he ¢ o mp drialy @and ended @plindh cotton variety called®™., which was sold
in Gujarat by the Indian seed company Navbhak&tGRAY 2002). Monsantowent
public andsued Navbharat, which at the emehs forced to stop producing its-1%1
variety. Meanwhile, according to a joint Swedismdi an Mensawnt ods
varieties were hurried through a spectacularly incompetent regulatory process and
approved f or ¢ omiteibay Nex RO0S). Bincetherw, dlagal Btecotbon

varieties have proliferated and have been openly markéeaper than the legal hybrids

in all the major cotton growing areas of the country.

According to data fronPRAY AND RAHASWAMI (2009)almost the same amount of illegal
Bt as legal Bt seeds were sold in 30@nd this decreased to 40% then to 20% over the
next two yearsAccording tostatements byvonsanto India, Gujarat is the only state in

India to manufacture illeay Bt cotton seeds (in 2007, 5 million packeis)a large scale

(BUSINESS STANDARD 2008&). In 2007, the total area under illegal Bt cotton seed

producton stood at 1.2 million hédown from 1.75 milliorhain 2009, of which Gujarat

constituted 637 006a (25% of its total cotton area), followed by Punjab with 169 000,
Maharashtravith 117 000 and Haryana with 97 OB (BUSINESSSTANDARD 20083).

However, nocurrentfigures are available on the cultivation of illegal Bt seeds in India

Yet, not all illegal Bt seeds are truly Bthereis also the problemof spurious Bt seeds,
often in authentic looking packages but with poor quality seeds in terms of germination
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percentage, viability and plant establishmddid@ 2007). Among samples collected and
tested byCICR, only26% of the Bt cotton was true firgeneration hybrid, while 46%
was contaminated with net cotton SCIDEV NET 2006).

Cotton farmers in crisis

The arrival of the Bt era did not mean the elimination of pesticide spR@gearch on

Ch i n adotson Bveals that farmers are still massively using pesticides on transgenic
cotton PeMs et al.2007) An increase in secondary pests is already obsefjt¢tdough

Bt farmers save a lot on primary pesticides, they have to spend more to suppress the
outbreak of the secondary pests, leading to total pesticide expenditures between these two
groups of famers that are almost identical(WANG, JUST and PINSTRUPANDERSEN

2006). However, st often farmers do not have knowledge about the requirewieats

cotton, and follow their own( o r t hei r spnaginggthédalesr A fuijvey by
SHETTY (2004) showed that farmers in Guntur and Warangal distfcésndhra Pradesh
sprayed cotton 20 to 30 tintes

In India, K.R. Kranthi, acting director of CICR in Nagpuwaid that the rapid adoption of

GM cotton by farmers n | Imad comcidéd with the rise of hitherto unknown insect
pests, increased pesticide applications by farmers, and declining cotton productivity over
the past three yeadqTHE TELEGRAPH2010). hdi aés annual cotton
from 3 billion kg to 5.3billion kg over the past decade, yedtton productily has
declined:from 560kg lint perhain 2007 to 52kg in 2008andto 512 kg lint in 2009
(MoEF 201Q0138. Most importantly,new insets, including mealybugand mirid bugs

not known as cotton pests, have spread, causing significant economicalodtasners

have bego to spray extremely hazardopssticides on the cotton to fightsecs. But

K.R. Kranthi expressed thatnany of the &9 Bt cotton hybrids appear susceptible to
secondary pests and leaf redden(iMgpEF 2010,137) Insecticide use in cotton appears to
have increased from R&4 billion in 2006 to Rs38 billion in 2008 (THE TELEGRAPH
2010).

SADASHIVAPPA AND QAIM (2009) cameo opposite results usirtgree rounds of a panel
data set in four Indian stateshowing that Btcotton farmers benefited from pestie
reductions, higheryields, and significantly higher profits witkit Bt resistance
development or spread of secondaegts.This inconsistency in results of Bt cotton and

the proliferation of reports supporting both sides of the argument has contributed to the
public confusion on the use GM crops.The debate over Btas been extremely intense

last years and whateverdsi is preenting evidence to justify theitruth, one thing

% Similar finding was reached by the first study that looked at the long-term economic impact of Bt
cotton: conducted in five major cotton-producing provinces of China after seven years of Bt
cultivation, it showed that populations of other insects have increased so much that farmers had to
spray their crops up to 20 times in one growing season to control them (WANG, JUST and PINSTRUP-
ANDERSEN 2008).
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remains clear cotton is mostly monocropped to maxime returnsand thatmakes
farmers highly vulnerable. Consequently in case of crop failures due to erratic rains, poor
seed quality, increasqukest attacks or indiscriminate use of pesticides, farmers who are
most often taking loans to pay for their chemicals and seeds, lose everything.

Tens of housands of farmers have got into the vicious cycle of debt and committed
suicides the last decadaAccording todata from he National Crime Records Bureau
more than 16 000 farmer suicideappenevery year due to failed crops and increased
indebtednes$MENON 2003) The latest figures from this Bureau indicate that between
1997 and 2009, 200 000 farmrseended their livesTHE HINDU 201(R). A study on

f ar mer s 6 VENKATESWARI® SND BRINIVAS (2000) indicated that indebtedness,
resulting from high input costis the main reason for suicides of mottarmers.

3.2 Indian cotton seed market

As previously said, varieties can be reproduced for many generations with little
deterioration in qualityenablingfarmersto multiply their own seesl Thiscannot be
done with hybridssnce theysufferyield declines when used in subsequent generations,
obliging farmersto purchase seedvery yeafrom a public or private company

Public hybrids are developed byatd controlled agencies (i.egracultural universities,
research centresyhereasorivate hybrids élso calledproprietary hybrids) are developed
by private seed companies dhigh their own research. Stasedcorporations produce
and market only public hybridshich are registeredhotified and then certifiedy state
seed certification gencies. Private seed companies produce and markethaotltown
and alsopublic bred hybrids. Thgovernment makes available tfmindation seeds of
public hybrids for anyone requesting them(so both for public and private seed
companies). In contrast, private companies have patent rightsh@/production and
marketing of private hybridgeveloped bythem Most often ged firms outsource the
production of seeds to contract growers, to whom they supply the foundation seeds to
produce commercial seeds.

In India, dout 150cottonvarietieghybrids have been redeed during the last 50 years.
Out of theseabout 3640 are under large scale cultivation althoumfy about 20
varietieghybrids account for more than 50% of productamtording toALAM (2004).
With about $250 million in sales, the Indian cotton seeaxtter is one of the largest
cotton seed markets in the world RUGKAR, RAMASWAMI and SHELAR 2006,4).Since
1999, there has been a decline in the area under public Bgaitproductianbetween
1999 and 2004he total area undemplic hybrids decreasddom 5630 ha {3 960acres)
to 2708 ha §175 acres During the same period, the area under pricatiton hybrid
seed productioincreased from 4000 to 2W00 acres/ENKATESWARLU (2004) Recent
trendsindicatethatthe decreased role of public sector @@d production and distribution
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iIs not only happeningn India, but isthe commonpicture elsewhere, be that in
developing or developed countrie81@rRRIS 2002, MURUGKAR, RAMASWAMI and
SHELAR 2007).

The main factors leading to such development in Imdithe cotton seed sectwrere
explainedi.a. by MURUGKAR, RAMASWAMI andSHELAR (2007). The authors argued that

the most importanéxternalfactorshave beerthe 1991 economic reformehich lifted

barriers to investments by foreign and Indian §rthe intral uct i on of pl ant
rights through the Plant Variety Protection Act; atid commercialiation of GM
products.With the advent of #iberalisedseed policy in the form of New Policy on Seed
Developmentin 1988 the situation with regasdto the seed sector players started
changing: mny national and multinational seed companies entered the business of seed
production and marketinyl URUGKAR, RAMASWAMI andSHELAR (200).Whi | e f ar mer
varieties startedheir erosion path earlier, the role of public se&tor began tolose
importanceafter this policy.

The direction was thus cleat, h eorpddiat i on 6 of seedhsectorcwas t o n
unstoppablefitfhe I ndi an seed industry is rapidl
control over seedso6f wtt an e bEvont andleFri,s © | 0
1999) However the speed with which the shift from public to private sector domination
took place was extraordinarWithout the followinginternal factorsthe uniquelyrapid
takeoverby the private sectarould nottake place

y

I. most private companies entered the cotton seed business by marketing and
producing public bred hybrids and relying on retired public sector breeders to lead
their research

li. the private sectowas quick to identify the unexploited maiket opportunities
untouchedoy the public sectore.g. shorduration hybridgwhich are exposed to
weather risks for a shorter time);

lii. private companies gained much more bgiling their own hybrids thanby
marketing public bred hybridd his wascoupled vith the fact thafipublic sector
seed corporations were unable or unwilling to invest in the marketing effort to
compete with public bred hybrids(MURUGKAR, RAMASWAMI and SHELAR
2007,9.

Equally importantin the process of erosion of seed independeavitg STONE (2007)
found out about thédeskillingd of farmers™ skills in seed production and preservation
based ona multi-year ethnographic study in Warangal district Asidhra Pradesh.
According to him,farmers make their choice of seeds basedon own e&perience but
on advertisements, thus thkitowledge is contaminated.
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3.2.1 Public seed sector in South India

AThe aeskilling of scientists took place even before deskiling of farmers, and

government institutions lost before farmers lost, since non¢haf seeds are

available on the market (Csa 2009)

The public sectoconsists othe National Seed Corporation, the StatenF&orporation

of India and 13 state seedrporationswhich multiply and market varieties bred by the

public sector institutions, i.e¢he research institutes financed by the Indian Council for

Agricultural Research (ICAR) andgricultural universities (MURUGKAR, RAMASWAMI
andSHELAR 2006).

Out of the 13 stte seed corporations in India, the four most important are in Maharashtra,

Gujarat, Andhra Pradesh and Karnataka. They all depend on ICAR research since they do

not have their own R&DThe late 1970s and earl@80s was an active period whitre
public setor released many locati@pecific hybrids(MURUGKAR, RAMASWAMI and

SHELAR 2006. They had an important role up until 1988 when the New Seed Policy was

created which allowed medium to big companies to enter the seed buBindks. late
1990s, public ked hybrids were beginning to lose groundptovate hybrids andsince
few yearsoublic bred hybrids havalmost totally disappeared from the market

The Seed Act of 1966 and the Seeds Control Order of 1983 laid down the rules on variety
release, seed cditation and seed testing, which is obligatory for all public bred
varieties and hybridéut only voluntary for private os8. Release is only possible after
evaluation at multlocation trials for at least three years, after which they can be notified.

3.2.1.1 Publicsectord s imnH&drmmatakadbs cotton seed productio

The University of Agricultural Sciencd8JAS), Dharwadis the main public breker of

cotton varieties and hybrids in Karnataldereas th&arnataka State Seed Corporation

(KSSQ is themain distributor of certified seeds, though KVKadso take usomeseed

production and mill owners also supply seeds to farmers after ginning of the Cuitan.

* In 2004, a new Seed Bill was proposed to replace the existing Seed Act of 1966 to make the
registration of varieties obligatory. On 4™ March, 2010 the bill was cleared at the cabinet meeting
chaired by Prime Minister. According to provisions of the bill, A a | | varieties of

beregi st ered and the seeds are required t chougktbet
bill is said not to restrict it he farmer's right to use or se
provided he does not selltheseunder a b r. Howeverrakh seed® and planting material sold
by farmers need to conform to the minimum standards applicable to registered seeds (INDIAVISION
NEwS 2010).

> Krishi Vignan Kendra (KVK) is a project of ICAR with the mandate of organising vocational training
programmes in agriculture and other extension activities; testing on farmersé fields in crop
production, horticulture, livestock production, etc.; conducting front line demonstrations on major
crops, etc. There are 562 KVKs in India, in every district.
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breeder seeds are developed, KSS@ HSDA produce foundation seedshile the
department hags own farms, theseedcorporation produces seeds on registered farmer
fields. Once seeds are certified, they are distributed by KSSC.

University of Agricultural Sciences, Dharwad

Before the introduction of Bt, foundation seeds in Karnataka were prbduce®ng

others byUAS, andwere given to KSSCand to theNational Seed Corporation Yearly

about 250 tonnes ototton seeds were producedaon contr act ualfieldlsasi s
and 90% of these foundation seeds were supplied to KS&Ealaxmi, DCH32 and
DHH-11 were the most demanded hybrids. This situation changed affoyeds ago,

when these hybrid seeds were supplied through government schemes directly to the
farmers. However, aa senior fromthe SeedProductionUnit of UAS explained, this
stopedtwo years agalue to the lack olemandrom the farmer§ seeds are still left at
the universityoés storage place

Varalaxmi, the first interspecific hybrid in the world was developed in 1971thet
Agricultural Research Station, Dharwad, followedthgrelease of DCEB2. fiThese two
hybrids with extra long staple superiority in quality and unprecdngield in quantity
revolutionied the cotton cultivation in the entire courtry ASi undated) Other
importantcotton varieties/hybrids developed byehniversity areDHB-105 DHH-11,

DHB-543,CPD-431, Abhaditg Sahanand DLSA17.

The Organic Farming Institute hascentlybeen establishealt the university to provide
technical supportor organic farmersThe institute has several neBt hybrids unde
research two trials have been undergoing the past two years: one on the nutrient
management of RAHB7 and another one comparing DGE under conventional,
organic and integrative managemeftcording to thesdrials, DCH32 is an excellent
hybrid andperforms better under organic than under conventional conditions. Similarly,
RAHB-87 can yield up to @uintal per acreq/a®. So far, however, no organic cotton
seedshave been produced nsold by them(because thewere lackinga seed breeder,
though his year the plaiis to recruit one) Besides Dharwad, Punjab and Coimbature
universities are involved with research on organic cotton, however the greaifiest
germplasm bank in India is at Dharwad.

At the moment the Seed Unit of Dharwad Univers#tynly producing varieties, about
50-60 quintals $00-600 kg) yearly, though the demand has increased last year (due to the

® Personal communication with Dr. N.K. Biradar Patil, Seed Production Unit. Dharwad, 02-12-09.
7 .
Ibid.
8 Quintal per acre is the usual way of expressing yields in India, thus throughout this paper this type
of measurement is used with the abbreviation g/a.
° Personal communication with Dr H.B. Babalad, Institute of Organic Farming. Dharwad. 02-12-09.
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damaged crops in Kharieaso”) and thus the supply could not meet the demand.
Anyone requesting neBt hybrids and varieties cguace an indent but one season i
advance is necessary to produce the sédusmandate of the Seed Unit is to produce
guality seeds of nucleus, breeder, foundatao certified classes at university and
farmers fields and to carry out research on saeduygtion, certification, prossing,
testing and storage. The unit has been recemtgucing Jayadhar, Sahana and Renuka
cotton variees. Sahana is requested from the research station inlkBaghstrict,
whereas Jayadhar at Annikeri research stgdfidrarwad district) which then produce the
certified seeds and sell them to the farmers at the rate of 40'Rs/kg

Karnataka State Seed Corporation(KSSC)

The KSSC is the most important public sector institution selling cotton hybrids in
Karnataka. At ledsup until few years ago thdyad produced notBt hybrids (DCH32,
DHH-11, NHH-44) however it turned out that this is not the case anymore due to the low
demand for these hybrids. There are still 2000 quintals ofBtomybrids stored by
KSSC, causing seva crore Rs 10 million) of damage to the corporation since they
cannot be soldaccording toa KSSC seed officer interviewe(Kssc 2009) For the
2009/10 growing season, KSSC sold hybrids from the 2006/07 haovdstd, yet noone
wanted them; wly organic projects asked but for such limited amounts {200 kg of
seeds) thatt does not worth it economicallgkssc 2009) This is the reasoiKSSC
stopped producing neBt hybrids ands considering entering the Botton business as of
this yeanKssc 2009).

There were rumours told by several NGOs that last year KSSCdsthistieibuting Bt
seedswith the brand name Beeja Raaja, sourced from the private company JK Seeds, and
sold 936 packets. When contacting district officials at Mysore, they admitteaictiomity

most of the 41 595 haf cotton grown in the district is Bt purchased from KS3C.
technical officer atKsbA (2010) even admitted that these Bt seeds performed really
poorly in the district and farmeleavedeman&d compensation.

All organic progcts usingnon-Bt hybrids in Karnataka have purchadee seeds from
KSSC.However,the corporatioralso told organic projects that né@t hybrid seedsvere
not going to be kegdbr the next growing season.

Karnataka State Department of Agriculture (KSDA)

The KSDAOS role in the cotton seed secto
Karnataka. Last year, 4237 kg of certified seeds were distriiidedAa 2010) The
Department usually places an indemth KSSC for the districivise distribution of

1% There are two major cropping seasons in India: Kharif and Rabi. The Kharif season is during the
south-west monsoon (July-October) whereas the Rabi season is during the winter months. So when
cotton is sown during summer between May and July, it is referred to as Kharif cotton, when it is
sown during the winter season from August till October, it is also called as Rabi cotton.

! Supra note 6.
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cotton seeds under the government subsidy scheme. According to technical officers at the
Department, in 2009/10 indent wamly placedfor DCH-32, since the government
subsidy scheme only covers extoag staple noiBt hybrids like DCH32, Varalakshmi

and DCH105, however there is demand only for the first one from far(fessA 2010)

3.2.1.2 Public sectord s i ArddleaPradeshd cotton seed product.

Agriculture University in Andhra Pradesh

The Acharya N.G. Ranga Agriculture University (ANGRAbBBs been wrking on the
development of new cotton hybrids and varieties for several decades in four research
stations(Guntur, Kurnool, Warangal and Adilabad distric8) M. Gopinath, who is the

main cotton breeder of the universigxplained that the researclatsbns have severé.
hirsutumvarieties and noiBt hybrids, many of therwith higher yield potential than Bt

h y b r Bince no one wants varieties and the university is not involved in the promotion
of seeds, not one single gram of seed has been dolied | a s t(ANGERAU2DE)R|A r s O
Although, the media reported that the university is in the process of developing its own
version of Bt cotton, which would be available for sale by 2008 HINDU 2007, this

s e e ms falee arldevasirather a dreamANGRAU 2010). The university is not
authorised to do research on Bihce it does not have its Bt genes.

Andhra Pradesh State SeeslDevelopmentCorporation (APSSDC)

The APSSDC was established in 197 obtain breeder seedrom the Agricultural
University and research stations, produce foundationssaed supply them to identified
farmers for seed multiplication and propagate certified seeds among farhiners.
corporationhas beermngaged in seed production afundation andertified cottonseeds
of hybrids and varietieand it hassuppliedseeds througheglers,primary agricultural
cooperativesocieties, integratedtribal developmentagencies andagricultural market
committees and also has created a dealers network itatke s

The system deterioratetlpwever, when the state government directed the APSSDC to
purchase private seeds1 & phone interview, an APSSDdificer confirmed that the
corporationgave up selling cotton seeds several years ago. The last available data on
public hybrid production ithe state comes from 2004/05 asgdhown inTable6.

Table 6: Share (%) of cotton hybrids and varieties in Andhra Pradesh

Area (Mio Private Public

Year ha) hybrids  hybrids  vareties
1996-97 1.02 42 36 22
1998-99 1.28 48 a1 12
2000-01 1.02 73 18 9
2002-03 0.69 93 5 2
2004-05 1.17 81 11 8

Source: MURUGKAR, RAMASWAMI and SHELAR (2006)
from Francis Kanoi Marketing Research (2005)
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Interestingly, both publibybrids and varieties were still available in 2004/05, though the
trend of decrease is quite obvioltkow all the 19 public hybrids and varieties suddenly
disappeared is quiet remarkable development and could possibly be explained by the
price drops of pvate Bt hybrids in 2006According toCsA (2008 2009 since 2006no

public sector notified hybrid was registered for seed production with the state seeds
certification agency.

On the other handhe corporation was proposing in 2008 to get thisdewelopment of
Bt cotton seeds, by first identifying companies that had tkd seock to partner with,
then bybuying the parent lirefrom these companies ahg producing cotton seeds in
farmer® f . Téd pllasthat was publically announced is to develmpn hybrids by
2010 and sell half a million packet of Bt cotton se®isS{NESSSTANDARD 2008b).

Andhra Pradesh State Department of Agriculture (APSDA)

The Andhra Pradesiovernment was the first state to haveassximumretail price for
Bt seeds at R850 per packefRs 650 for Bollgard |, Rs 750 for Bollgard ,Ilhich was
followed by several other stateBhis kicked off therapid adoption of Bt cottonn the
state and the consequent disapparce of public hybrids and varieties.

On itswebsite thedepartment proposed to implementeedvillage scheme in 11500
units covering an area of 110 ha during 200910 with a targetectertified seed
production 0f0.194 million tonned? The objective isto supply bundation seesito
identified farmers anémpower thento take up multiplication of seeah order tomeet

the requirement of farmersélthough thirteen crops are targeted, cotton is not one among
them.According to aragricultureofficial from the department, cotton seed production is
100% in thehands of private companies ane tgricultural department hast producd
anycottonseedghe past & years®.

3.2.2 Private seed sector in South India

As opposed to public bred varieties/hybridsrtification is not mandatory for private
bred onegat least till the new Seed Bill is enacted, which makes certification obligatory)
Sometimes it happens that private seed companies submit their hybrids for certification,
but generally they do not want to go through the time consuming process of notificati

this obviously supported the rapid increase of reled&@tdd/brids.

The first private sector cottomybrid, MECH 11 was commercialied by Mahyco in

1979 whereas the compadys mo st succesMBECHILwasreltasedim hybr
1982 (MURUGKAR, RAMASWAMI and SHELAR 2006).Most companies started thaemtra-
hirsutumhybrid releasesnly in the 199s. Some others entered thetton seedbusiness

12 http://agri.ap.nic.in/seed_village.htm, 11-03-10.
13 Phone communication with Kumara Swamy, APSDA. 11-03-10.
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by marketing and producing public bred hybriBisom thelate nineties onwards, rapid
developmenkicked of which reshaped the whole seed sector scenery in few years.

There are no firm estimates dfet number of private seed firmstienates vary from 200

to 500.Unlike the public sector, where research is separate from seed production and
marketing, theseuhctions are integrated in the private firfhbe biggest private firms in
terms of cotton seed packets soid2008in India were Nuziveedu Seeds which sold
about5 million packets of Bt seeds followed by Rasi4 million), Mahyco @ million)

and Tulsi Seeds (2.5 million)Others, including Ankur Seeds, Emergent Genetics India
and Vibha Agrotechsold about0.5-1 million packets eacfirHE HINDU BUSINESSLINE

2008)).

In Karnataka the top four seed companies sold altogether 1.01 million packetseaidBt
in 2009 (KsbA 2010) Mahyco is leading (455 000 packe@nongthe companies,
followed by Nuziveedu (304 000), Rasi (171 000) and Tulsi (77 00@ndhra Pradgh,
Nuziveedu isselling most cotton seeds &lmillion), followed by Tulsi (115 million),
Mahyco (700 000) and Rasi (400 0HOpAnkur Seedswhichsold about 150 000 packets
of Bt seeds in 2009/1@lid not sell anynonBt seedsn Andhra Pradeshalthough the
year before they still had nddt seeds; according to the state regional managémneof
company, due to the low
demand it was not worth to
produce nosBt any moe™.

Figure 4: Private setor sale of certified varieties in Karnat:
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Source: adapted from Ksba (2010)

seeds are sold by private

companies. Data received
300 from the Department of
Agriculture in  Karnataka

regarding the distribution of
nonBt hybrids by private
players very well depict the
picture of decreasing interest
(or demand) in the sale of
varieties, but especially of
nonBt hybrids(Figure 5)

Although the 2008/09 season shows increased sales in varieties, the data from 2009/10
proves that itwas rather an exception in a decreasing trend. It is clearly visible that
during the last nine years, the sale of certified seeds by private companies has come down
drastically, by 540% from 2065 to 385 quintals (1 quintal = 100 kg). These certified

4 Phone interview with Mr Balu, assistant director of agriculture, APSDA. 11-03-10.
!> Phone interview with regional sales manager of Ankur Seeds in Andhra Pradesh. 20-02-10.
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seedsare produced by the public sector but sold through private chantesigh none
of the certified seeds are from fresh lots but from cold storage where seeds have been
kept for few years.

Besides the sale of certified seeds, no information reesivedabouthow much of the
noncertified, norBt hybrids and/or varieties the private sector produces or distributes.
By contrast,it is known thatin the 2009/10 growing season more than 1.03 million
Zggke;s) OJve?(;[ Csootltgn b(;/) 1:Figure 5: Private sector sale of @d#ied hybrids in Karnataka
private companies, mostly
by Mahyco, Nuziveedu
and Tulsi in Karnataka ¢4
(KsbA 2010). Although
districtwise sales data is
available, not all hybrid| 1500
packets are used in th
state where they wer¢
sold; for instance, most B| 500
packets were sold ir
Dharwad last year, he
district is however only S
the sixth biggest Bt v

Cotton hybrid seed sales (quintals)

2000

other hybrids

1000 m Varalaxmi

B DCH-32

gz)%_v(\;)er inthe state KSDA Source: adapted from Ksba (2010)

NuziveeduSeeds Pvt Ltd

When interviewed, the viepresident of Nuziveedu explained that the company produces
10 million packets (of 450 g) of Bootton, out of which 8 million was sold last yeas
against6.5 million in 2008 and4.8 million packets in 200{NuzivEeEDU 2009) The
companyalso produce non-Bt cotton seds - but mainly to use as refutfearound Bt
fields -, which is mandatory to suppBlong with Bt seedfo prevent pest resistances
ordered byGEAC guidelines. Thus overall, about 21% of total production (G20ith
every 450g packet) is noiBt. The most popular seedse Bt Mallika and Bt Bunny,
which together sold 6.5 million paclkdast year(NuzivVEEDU 2009) The company has
about 20 000 dealers across 14 states of.India

18 A refuge is a non-Bt crop planted around the Bt cotton. In India, a non-Bt cotton refuge is required
as part of an insect resistance management programme for Bollgard cotton. fiTthe size of the refuge
belt should be such as to take at least five rows of non-Bt cotton or shall be 20% of total sown area
whichever is mored (Moer 2003). Each Bt packet sold has to contain a separate packet of non-Bt
cotton seeds which is sufficient for planting in the refuge.
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The ron-Bt production was abow85 000 packetsn India out of which 20000 was sold
in Andhra PradesiThe saleof nonBt seeddhas been constantly decreasiagf yeass: in
200708 270 000, in 20089 76000 and in 2009/185 000 packes were sold besides the
refugeseedgNuzIVEEDU 2009) The company sells its proprietary RBh seeds: Bunny,
Mallika, Super Bunny and Kisan Eaylynostly in Maharashtra, Madhya desh and
Andhra PradeshThe vice-president of the compangstimated that the total nddt
production in India is less than 50 000 pacKBitsziVEEDU 2009)

The vicepresidentexplainedabouttheillegal Bt coverage in Sohtindia thatthe sale of
illegal Bt has drastically come down witthe government lowering the prices of Bt
cotton.In 2009,it was estimated at about 7% (about h#illion packet$ and in South
India itwasnegligible(NuzivEEDU 2009)

3.2.3 Informal seed sector in South India

NGOs

Several NGOs are involved with seed production and/or distribution, mostly thase
promoteorganic practisesThe general finding throughout this research has been that
whereser desivarieties are grown, farmers save their seeds, where improved vavieties
nonBt hybrids are cultivated, NGOsoordinatethe seed procurement or production
cotton purchase and ginning, other inputs and the training of farmers.

Besides NGOs that are the basis of organic cotton projects in the South, KVKs can also
play an impeotant role. Though every district has its KVK, during the field research only
one was found where cotton seed productias beercarried out a Hulkoti, near Gadag

in Karnataka, the Krishi Vigyan Kendra (KVK) has converted itsa8& farm into
organic Brming. Set up in 1985, the KVKas beerexperimenting with several varieties

of cotton As Dr Hiregoudar, the head of KVK explainetietresearchast yearshas
focused oma change of variety from Jayadhawo varietiesweretested(DLSA 17 and
RAHS 14 with the mainobjectiveto improvethe staple length because mills require
longer staplegKvk 2009) Besides, another improved Jayadhar variety was developed
few years ago called DDHC1, which is higher yielding and has a better fibre quality
than Jayaddr.

According to Dr. HiregoudafKvk 2009) yearly the KVKsells 30 quintals of Jayadhar
seeds to about 26800 farmers and 20 quintals of DDEH. seeds to approximately the
same amount of farmers for a rate of 30 Rs/kg produced on their own commentsal pl
(where organic, relayed croppingpeactised. Furthermore, the KVK selects one farmer

in some villages to produce variety seeds, and after the ginning, the KVK sells the seeds
i this way altogether 50 quintals of DDEH seeds are sold to approximatd00
peopleevery yealKvk 2009)
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There are other NGOs in South India which are not directly linked to any organic cotton
project but work generally on the promotion of organic practises among farmers, like the
Green Foundation, Organic Exchange, Genfor Sustainable Agriculture, Deccan
Development Society, GreenpeaGRAIN to namgusta few.Some of them play a very
important role in seed production trainings, in testing and providing neviBhseeds to
organic farmers (most importantly the CerfoeSustainable Agriculture).

Farmers saving seeds

In case of varieties, most often seeds are saved by the farmers, howewaotton is

taken to the ginneries (where cotton lint is separated from the seeds), seeds are passed out
of the hands of farmer@\fter ginning a fresh supply is given back to the growers (of
which quality can be questioned, since mixing with other cottarfte unavoidable).

Cotton seed viability can be maintained to the following planting season without
significant deterioratio, however if conditions are warm and humid, special precautions
must be takele.g.packingin sealed polythene bags to prevent contact from mojst air
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4 Cotton seed availability in South India

In the south zone, cotton @ultivatedin hot semiarid regions, mostly imediumblack

red and black soils. Both irrigated and rainfed cotton is grawgated cottonoccupies

26% of cotton areag Karnataka and 36% in Andhra Prad¢SbNDARAM et al. 1999).

This chapter looks intdhe seed availability asct: both the current production of
varieties and not and Bt hybrids was studied in the two states on the basis of
interviews with government officials, research centres, universities, seed dealers, NGOs
and public sector seed suppliers.

4.1 Cotton production of varieties

Cotton varieties are predominantly grown under rainfed conditions and they have high
potential in surviving droughtbecauseheir water requirements are limited. Sirdzsi
cotton growing areas have not been exposed to much pestisieebigh populations of
natural enemies (predators and parasites)salleto be found in their vicinity(DCD
undated).According toa report publishedonline by the Dcb (undated),G. herbaceum

has several advantages ower hirsutumvarieties and hybdis: it is more suitabléor
rainfed areas, its cultivation costs are less, and its biotic and as@liftity and drought)
tolerance is higér. Althoughthe boll size is smaller and its growthkes longerit is the

best spec®for harsh weather condins.

Table 7: Status ofG. herbaceunvis-avis G. hirsutumhybrids/varieties

Particulars G. herbaceum G. hirsutum
hybrids/variet
ies

Area (% of total) 11 73

Resources allocation negligible predominant

Sucking pests resistant susceptible

Leaf curl immune susceptible

Boll worms comparatively susceptible

tolerant

Fiber properties coarse and short  smooth and
long

Suitability to rainfed  more suitable and not suitable and

areas yields more yields less

Cost of production less high

Seed production weak strong

programme

Social problems not reported reported

Source: DcD (undated)
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The report claims thahere are 460 global germplasm line<zfherbaceunmaintained

at CICR, but research witB. hebaceumis only carried out at the research stations of

two agriculture universities in Garat and Karnataka. Due to the emphasis G.
hirsutumduring the last hal€entury, it claims, genetic studies on diploid cotton almost
totally ceasedThe dominancef these varieties in certain pockets of India still persists
today because dii t s i mmense ability to withstand
they deserve better attention for competitive cotton production both under rainfed and
limited irrigation s y s {Deomndatedp

These warieties have high potentgalin terms of suitability to different agronomic
conditions and to diverse spinningeds, however their shrinking areas suggest that those
will not be exploited anditilised The reportclaims that the low productivity ofG.
herbaceums mainly because of its poor seguality. Themost important reasons for this

are probably ) lack of interest of both the private and public sector in sesdarch,
production and distributignand ii) the neessity of farmers to get unprocessed, poor
quality seeds from ginneries where due to mixtures of seed, the genetic purity of varieties
becomes highly questionable.

Desi varieties are mostly grown in Karnataka and Gujdviny importantcotton
varietieswere releaseth the Souththe ones released afted5D are shown in Table 8

Table 8: Cotton varieties released in Karnataka

Variety Cotton Year of Daysto Fiber
name specie release maturity length Remarks

Jayadhar Herbaceum 1950 200 23 Wllt.tolerant; able to.W|thstand dry spells;
resistant to pests, dieases

Suyodhar Herbaceum 1963 200 23 suited to low rainfall areas

Raichur-51  Herbaceum 1968 190 21 suited to low rainfall areas

Renuka Herbaceum 1983 170 22 earliest in maturity

DDHC-11 Herbaceum 2003 180 higher yleld .potentlal; resistant to
alternaria blight

RAHS-14 Herbaceum 2003 180 higher yield potential; tolerant to salinity

DLSA-17 Arboreum 2003 160 27-29 long staple with good boll opening

AK-235 Arboreum 1984

Sahana Hirsutum 2001 160 26 multiple pest tolerant

Abadhita Hirsutum 160 tolerant to bollworm

LRA-5166 Hirsutum 1083 160 26 su!tablg for summer season too; tolerant
to jassids

MCU-5 Hirsutum 1976 165 33 extra long staple
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resistant to pests, diseases; extra long

Surabhi Barbadense 1997 32
staple

Source: based on DcD (undated) and CRc (2009)

Table 9: Time of sowing of cotton in

South India

G. herbaceunvarieties in Karnataka are sown
Cotton . . . . )
species Time of sowing with the start of the monsoon rains in

August/September at a narrow spacing either

Rainfed  G. herbaceum  July-Sept as monomp or intercopped with chills and

G. arboreum  May-July onion (mostly in Dharwad, Gadag, Belgaum,
G. hirsutum May- 15th July ~ Haveri districts) and horsegram (in Bagalkot
Irrigated  Hybrids May- 15th July ~ district). ~ Studies  have  proven that

intercropping increases income potential
under rainfed conditions in Karnataka: for

summer cotton Febr-March

instanceANON (1989; cited in Dcb undated) showed that Jayadhar grown with onion
resulted in 20€210% higher income than if both crops were planted as a monocrop. Desi
cotton is harvested in Februaarch Other species are sown in the Kharif (summer)
season in Mayuly and harveaed in NovembeDecember, except for the summer cotton,
like the LRA5166, which is sown in thRabi (inter) season and harvested during the
summer (hence its name).

4.2 Shrinking areas of non-Bt cotton

4.2.1 Karnataka

One third of the dtal cotton prodation in Karnataka has been usually herbaceum

(CrRc 2009) No data was provided by governmental authorities on the vamwisty
cultivation of cotton species in Karnataka or any other state. The latest figures were
published from 2002/03, when Bt cottaras hardly cultivated in the state. Whereas in
2002/03, about 215 008a were cultivated withcotton varieties(italics signals cotton
varieties in Table 10 by 2008/09 this number decreased to 138t4nd by 2009/10 to
124000 ha KsbA 2010).

In 200405, there were still 7 public hybrids and 58 vieie left in Karnataka (Table 11
Since then, there is clear decrease in areas sown with varieties and by 2009/10, only
about 34 popular varieties have been sown in the state.
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Table 11: Share (%) of cotton hybrids and varieties

Table 10: Cotton varieties/hybrids

in Karnataka (200:03)

Varieties Cotton area (ha)

in Karnatka
Area (Mio  Private Public .
Year ha) hybrids hybrids Y2neties
1996-97 0.67 2 76 22
1998-99 0.64 7 55 38
2000-01 0.56 7 24 17
2002-03 0.37 14 21 65
2004-05 0.23 32 7 58

Source: MURUGKAR, RAMASWAMI and SHELAR (2006)
based on Francis Kanoi Marketing Research (2005)

Jayadhar 187 660
DCH-32 75 150
AK-235 9860
Suyodhar 3650
NHH-44 35 240
DHH-11 21 640
Varalaxmi 8630
DBH-105,

Sabita,

Abadhita, 29170
Renuka, etc.

Total 371 000

Source: DcD (2005)

Figure 6: Trend in cotton seed use in Karnat§k@0210)

Cotton seed use in Karnataka

AN y
7 X/

1.5 /

Lakh ha

= Desi cotton

Non-Bt hybrid

Y \
0,; / \
/ N

0
> & o A 3]
Q QS Q Q Q
RSEIR A S A
F PSS

P O D DT D

%
Ry
" S

v

) Q
SRS
AN
P

Bt hybrid

Source: based on KsbpA (2010)

Due to the lack of available data on different hybrids antettas at state levedistrict
level agricultureoffices werecontactedn orderto find out whatwasthe current situation
with cotton varieties and hybrid3he received datproved that the decrease further
continued and only few varietiesuldstill be found out of those released in Karnataka.

In 2009/10, the total coverage by varieties in Kaaka has decreased to betwé@h
130 000 ha most of whichhave beemgrown in Gadag, Dharwad, Koppal, some in
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Bellary, Raichur, Davanagere and Bijapur dads. Jayadharstill dominates as aesi
variety in North Karnataka, mostly in Dharwad (49 540 ha) and Ga#lag(0 ha)

districts and in some parts of Koppal aellary. Jayadhar is followed in terms of areas

sown by an improved Jayadhar variety callediH$-14 (8065 ha) in Gadag and&
arboreum called AK-235 (appr. 5000 ha) imBellary district. On the basis of field
interviews and phone conversations with district officials, the followtalgle was
constructed to summarisige situation ofnon-Bt cottonproduction in the state

Table 12; Karnataka notBt cotton cultivation in 2009/10

District Hectares Variety/hybrid
VARIETIES
Dharwad 49540  Jayadhar
Gadag 45400 Jayadhar, RAHS-14 (8065 ha)**
Koppal 15540  Jayadhar
Bellary 5088 Jayadhar, RAHS-14, AK-235
Chitradurga 2132 Jayadhar, G. arborium variety
Davanagere 993 Jayadhar
Gulbarga 600 G. hirsutum variety
Bagalkot 340 Virnar
Belgaum 115 Desi varieties
Bijapur 107 LRA-5166
HYBRIDS
Bellary 9080*  NHH-44, DCH-32
Mysore 4230 DCH-32
Chitradurga 2410 non-Bt hybrids
Bijapur 2193* non-Bt hybrids
Davanagere 2080* DCH-32, DHB-105, DHH-11
Raichur 2000* NHH-44
Gadag 672* DDHC-11
Belgaum 551 non-Bt hybrids
Haveri 428 DCH-32, DHH-11
Dharwad 282* DHH-11, DHB-105
Bagalkot 244 NHH-44, DCH-32
ORGANIC***

Mysore 806* DCH-32, Varalaxmi
Gadag 405* Jayadhar, Surabhi, RAHS-14
Total 145 236

Source: based on district agricultural offices, Karnataka (2010).

* approximate number

** astimation from CRc (2009)
*** data from organic cotton projects (2009)
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Thus in totalabout 145236 ha nonBt cottonwas found to begrown in Karnataka.
Several district officiad only gave appmimate figures for nonBt hybrids, thereforethe
final figure shall rather be taken as a close estinfate.instance, about 35% of the
Kharif season cotton iBellary, 510% in Davanagere, 30% in Bijapur was said to be
non-Bt hybrid cotton by district officials.

In other districts, like Dharwad, officials claimed that themas no norBt hybrid
cultivation, whereador instancehe main seed dealer interviewedle city ofDharwad
gavethe exact number of neBt hybrid seed(DHH-11, DHB-105) as well as variety
(Abhadiha) packages that were sdby him for the 2009/10seasof. It may indeed
happen that these seassre bought by farmers from other districts yet they should still
be taken into account for the overall ABhcotton area for the whole state.

Similarly, thenew improved Jayadhar variety called RAH& has been spreading the
lastthreeyears from village to village in Gadalistrict, yet the district official contacted
did not know aboutthis variety®. Neverthelesseveral villages were visited during the
field research where this variety was used and according &stingates ofCRC (2009)
about 20 000 acres (8065 ha) plantedalreadywith this variety(mostly in Gadag, but
some in Bijapur and in Chitradurga)his was not accountedfor in the official Rabi
season cottom Gadagn Table 12 neither in Bijapur, where farmers bought 35 quintals
of RAHS-14 seeds, which translatesan additionab60 ha, (withseed rate of 2.5 kg/a).
If the cultivation of this improved variety was taken into account,ectosl53 500 ha
would begrown with nonBt cotton in KarnatakaThis comes very close to the official
figure received fromKspA (2010), according to which 154 000 ha was -Btnin
2009/10, out of which 124 000 ha are varieties and 30 000 ha ai&t thybiids.

Furthermore, although the agricultural office in Mysore did not know the percentage of
nonBt in the district, according tthe KsbA (2010) more than 17 000 packets (two
packets equal 1 kgyvhereasaccording to the KSSC Mysore office 10 497 kg &HD32

were sold in 2009/10 in this district. This later is sufficient for about 4230 (1 kg is used
for 2 acres) ha this figure was used in the table above.

17 personal communication with Prabhu Nadakatti, seed dealer, Dharwad. 03-12-09.
'8 Phone interview with Joint Director of Agriculture, Mysore district. 15-01-10.

40



4 Cotton seed availability in South India

Figure 7: Bt and norBt cotton cultivation in Karnatal
(200710)
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Overall, the total

norBt

production that this research
districiwise,
matched thefigure given by

found out

KSDA. The official

cotton

production figure of Karnataka
is 4.16 lakh for 2009/1Q out of
which 2.62 ha are covered with
Bt cotton This meas that the
Bt coveragen the statas 63%,
which is the majority of cottgn
yet it is lower thanhe overall
Bt percentage of India (79%)

Everything in Kharif season may be accounted as Bt and everything else grown in Rabi
as nomrBt i this simplification may be true in some districts, yet in most it does not take
into account that still thoasds of farmes are opting for noilBt hybrids- such as DCH

32, NHH11 and DHB105- in the Kharif seasarThe figure below shows the cultivation

of cotton in 2009/10 in the top cotton producing districts of Karnataka. All cotton grown
in the Rabi seasonowers norBt varieties. The percentages written in the columns

Il ndi cate how much of the Khar.i
straightforward from the figure that Bt cotton has taken over the Kharif season cotton
production and dominas in all districts of Karnataka (except for Dharwad and Gadag,

where Rabi cotton is still prevalent).

Figure 8: Cotton area coverage in Karnataka
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A senior breedefrom CRc (2009) at Hebbali explainedthat the reason why théesi
cotton acreage is shrinking becausdhe decision to grow desi varieties very much
depends on the rainfall patternd: rainfall is optimum, farmers prefer grovgnG.
hirsutumhybrids, if rainfall is low, they go for desi varietids. Gadag for instance, if
rainfall is too little (less than 400 mm) the most remunerative option for farmers is to
grow desi cotton, yielding about 2 g/a. If there has been a littlednigainfall, 35 g/a can

be reached by varieties. In case one irrigation can be applied, the yield increases to 6
g/a (CrRc 2009) However if farmers can afford one irrigation, they rather goBb
hybrids and get even highgelds.

More specifically, the area ofG. arboreum (e.g. DLSAL17, AK-235) has shrunk
considerably because these varieties have to be sown earlyd(May and if at that time
enough rain has fallen, farmers rather switch to Bt cotton, whegealserbaceum
varieties are sown laten iAugust, by whichtime the decision over whether to grow Bt
must have been taken (Btsswntill mid-July).

4.1.2 Andhra Pradesh

The research has found that tisguation in Andhra Pradesh is quite differefite
following varieties are listethy the CICR (2007) as recommended for cultivation in the
state: MCU 5, LRA 5166 Kanchana (LP841), L 389, L 603, L 60, NA 1325
(Narasimha) and two esi varieties Aravinda and/eena.More varieties released for
commercial production are listéad Table 13

Table 13: Varieties released in Andhra Pradesh

Year of Yield Duration  Staple length

Varieties release (q/ha) in days (mm)
G. hirsutum
MCU 5 1968 19 165 30
LRA 5166 1982 10 (R) 180 24
Kanchana 1987 20 180 25
LK 861 1993 25 180 27
L 603 1997 23 155 28
L 604 1997 26 160 26
Krishna 1968 10 (R) 145 25
Narasimha 1993 8 (R) 180 24
G. arboreum
Aravinda 1998 18 180 22
Veena 2002 11 160 25.3
Mahanandi 1978 11 180 30
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Srisailam 1978 11 160 21

R: rainfed
Source: IKISAN (2000)

The most popular varieties in the beginning of nighties were Narasimtigsich was
widely grown in Kurnool district up until the arrival of Btand LK 861, LPS141, both

of which are immune to whiteflieand werecultivated between 199B4 in Guntur
district (ANGRAU 2010) Last year, the university released a new hirsutum variety called
Mahanandi, which has a yield potential of-1® g/a on black soil under rainfed
conditions in Andhra PradesANGRAU 2010), yet no one has bought nor used it

The cotton areafor varieties has withessed a sharp decline over the yeaastly
explained by the fact théte short staple length varieties have not been in denfssnd.
result of this and th&ast expansion of Baybrids, by 2009all cotton varietiedasically
disappeared from thigelds in the stateNeither the pulic, nor the private sectdras sold

any variety seeds, and nookthe NGOs, scientists, organic projectertification bodies
interviewed were awa of any varieties grown in Andhra Pradegithough the
agricultural university has plenty of varieties and 4Binhybrids, prices are not even
given, since no one requests any sgadcRAU 2010) Only oneNGO source mentioned

of having hearcdaboutsometribal peoplegrowing Veena varietyn the north However,
contactinga local NGO supporting the tribal community in Adilabad stated the opposite
claiming that tribals only grow Bt cotton now. The varieties according to them can only
be found at researclhasions.

Figure 9: Bt and norBt cotton cultivation in Andhra Pradesh
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Andhra Pradesh is according to the latest statigiesbA 2010,Dcp 2010 growson
95% of is cotton areas Bt cotton, which means thathenremaining 5%, i.666 000 ha
(164 000 acres), noiBt cottonis supposed to belanted in 2009/10According to data
from APSDA (2010), norBt areas in all districts have covered exactely 5% of the total
cotton areas which rather seem a result of mathematical calculation, dhactual fact
especially since agricultural officers from the two biggest cotton growing districts said
that there was no neBt cultivation in their districtS. If we rather thus @lculate with
their data, 44 900 ha remains to be planted with-Bioim Andhra Pradeshlhe three
organic cotton projectgyperating in the state cover cottarea on 10 623 acres(4283
ha)this year and all of them use nén hybrids.Beside themin Edabavi village, close to
Jangaorin Warangal distrigtthere are about 10 farmers growimgnBt cotton and the
village is Indiawise knownfor havingdeclared itself as aonGMO and chemicalree
village (OxFamM 2009.

This still leaves an area about40 617 ha {00 730 acre$ for nonBt cotton, however
according to the interviewed NGOs, farmer leaders and certification bediestistsand
seed companieAndhra Pradesh, no one is requesting or buyingBtoseeds besides
organic farmersAccording to docal NGO, here are about 1600PM farmers(farmers
practicing norpesticide managemerdf which main idea iself-reliance; itforbids the
use of pesticides, however not of fertilisers nor of Bt seldgjarangal, 6000 grow
cotton, but all of themuse Bt hybrid$® According to a senior official from the
Department of Agriculture, only small companies are involved with-Btoootton seed
production and sales, although the department is not aware of which ones de those

Therefore several plausiblexplanations exist which may explain wabfficially 95% of
cotton areas are Btin every districti, whereaghe present research found only abbiit
600 acreg0.03% of total cotton areanonBt in the state:

a. the statistics are wrongery likely, sincethe uniform 95% Bt coverage in all
districts give rise to somdoubts as to the reliability difie data

b. there are stillother companies selling neBt cotton: unlikely, since the organic
projects had made greafforts in finding any company which magel non-Bt
cotton hybrids in the state

c. there are farmers growing varieties in some unknown patches of the state
unlikely, since none of the several souricegsrviewedknew of any such areas;

Y Phone communication with agricultural officials in Adilabad. 17-02-10.

20 Altogether there are now 600 000 farmer practicing NPM on about 2 million acres in Andhra
Pradesh, and discussions are on-going on the national level how to scale up this initiative. According
to CsA (2009), about 70 000 of the farmers grow cotton, without pesticides, but due to unavailability
of seeds, they use Bt hybrids.

2! Supra note 14.
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d. the remaining areas of ndt cotton are covered by illegal spurious Bt seeds
very likely, since the sales of such seedsndd show up in the seed sales
statistics of companies, yet their harvest is still countémreover several villages
were visitedin Karimnagar, where thenajority of farmers were reportedl
growing Bt fromillegal seeds

4.3 Monopoly of Bt cotton

As it was mentioned earlier, the first approval for Bt cotton was granted to three cotton
hybrids, MECH12 Bt, MECH162 Bt and MECHL84 Bt developed by Mahyco
(MENON 2003) MECH-162 wasthe most ppularin the first year of its approval and
almost allBt cotton area®f Andhra Pradesh (5608 ha) andrdataka (3908 hayere
covered by this hybridamong the three approveshes (CsA 2005) In 2003/04,
Monsanto suicensal its Bollgard gene tother lybrid-cotton producing companies like
Raasi, Ankur, Ajeet, Nuziveedu, Tulasi eBy 2010, 2.62 lakh ha of Btas been grown

in Karnataka KsbA 2010) and 154 lakh ha in Andhra PradesA®¥spa2010.

The cost oBt coton seeds in 2005 was about Rs 16850a 450-gram packet, compared

with Rs 300 for the same amount of localybrid variety DCH32 (INDIA TOGETHER

2006). Thisresulted ina booming market for spurious seeds, which were sold at much
lower prices mostlyby local tradersHowever, these seeds ieemostly a mix of Bthon

Bt and unapprovedrarieties.Since he germination rate of these seeds was inconsistent
and often resulted in crop lossnany farmerswere disappointedGRUERE, MEHTA-

BHATT andSENGUPTA 2008,15) However, in 2006 first the AndhiRradesh government,

then others, like Karnataka, set a maximum retail price on Bt cotton seed packages
between Rs 65@50, which as a logical consequence resulted in a huge increase of Bt
cotton cultivation, especially in Andhra Pradé¢ah clearly visild on Figure B

In addition, approal was granted for the first Bbtton variety. © compete with private

seed companies, three gtigious agriculture instituteshe Indian Agriculture Research
Institute,the CICRin Nagpur andhe UAS in Dharwad haveqgjntly developedd Bi kaner i
n a r naaéwv pestesistanBt cotton variety whiclcostwas20-25% cheaper thaother

Bt hybrids available in the markeNgEws ONE INDIA 2008) Last year, the GEAC
approved this publibred Bt varietyand itwasmade availabléo the farmers through the
National Seed Corporation and other public sector seed companies.
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Figure 10: Trend in Bt cotton areas in Karnataka and Andhra Pradesh-@0)02
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4.3.1 Karnataka

Karnatakas at the present the eighbiggest cotton grower state idia and 6%6 of its
cotton growing areas are covered wighhybrids(KsbA 2010. Most Bt cotton is grown
in Haveri district, whee the past two years 99% afttonareas have beenltivatedwith
Bt cotton as shown idrigure7.

Figure 11: Trend of cotton seed use in the biggest cotton growing
districtsof Karnataka (2004.0)
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Source: based on agricultural office, Haveri (2010)

Besides Haveri, other districts have also reported 100% Bt growing in the 2009 Kharif
season: Koppal, Gulbarga, Dharwad and Gadag. The percentages written above/on the
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columns indicate how much of the &r i f seasonos cotton has
cotton.
Figure 12: Bt and norBt cotton areas in Karnataka
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4.3.2 Andhra Pradesh

In Andhra Pradeshgenetically modified cottormybrids were introduced in the state
duringthe 2001/200%easoramidst resistance by environmentalists and social activists.
Cottoncoverage during 20087 was 10.96lakh ha out of whichalready10.01lakh ha
(nearly 91 % b cotton area)was coveredwith Bt cotton (APSSDC2009,1125% 2.5
million packets of Btseedpackets(450 g) were sold in the statdroughoutthat year
which doubled by 2009/78 According to statistics provided by tAeSDA (2010) this

y e ar 0 sg sspsoo iw esiimated to be 1216kh haBt. The trend is obvious: one of
the biggest cotton growing state in India is by and large covered with Bt cotton.

The most popular Bt hybrids in the state are Bunny Bt (released in 2005) and Mallika Bt
(released i2008), with these two hybrids, Nuziveedu B&540% share of the Indian
hybrid cotton seed market.

2 Interestingly the Dcb (2009) has quite different information (though it receives data from state
governments) with 6.57 lakh of Bt areas during 2006/07, translating to a 60% Bt coverage.
% Supra note 14.
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Table 14: Cotton production in selected districtcAndhra Pradesh in 2009/10

District cotton area (ha) % of Bt  Popular variety
Karimnagar 225 000 100 Bt Mallika
Adilabad 290 000 99 Bt Mallika
Warangal* 171 000 95 n.k.

Source: based on district agricultural offices (2010), * APsDA (2010)

Cotton is only produced durirthe Kharif seasonn the stateAlhough dstrict-wise data

was received fromAPSDA (2010) some agricultural officials fromthe main cotton
growing districts were contactedthese are also the ditricts where organic cotton
production take placg. Table14 indicates that noiBt cotton production is somethirgg

the pastAll Bt seeds are produced in these districts by private companies, and if there are
somenoBt cotton farms, they arBehymidsiaamgff.t he
When asked about organcotton data, all officials responded that thearegrown in a

very small aredfew hundred ha)

Interestingly, according to data froAPSDA (2010) Bt areas in all districtsavecovered
exactely 95% of the total cotton areaghereas gricultural officers from Adilabad and
Karimnagar, the two biggest cottgmowing districs of Andhra Pradesh, disclosed that in
their districts, 99100% of cotton was cultivated with transgenic se&dging these data
into account, the Bt c@rage in the state becomes’® and when taking the findings

from the present research, 99. 7% othe Andhr

highest ever during the past eight years.

24 Supra note 19.
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5 Seed use of organic cotton farmers

The previous chapter demonstrated that due to the expamisiBnhcotton hardly any
non-Bt hybrid production is left in the two southern states, and only in Karn&dka

use of varieties still considerable. Under such circumstances, the task of seed
procurement for organic projects must be troublesomich are these organic cotton
projects and how do they secure the seed supply forftreners is thassueelaborated

in this chapter.

5.1 Organic cotton projects in India

The number of organic cotton projects have beamstantlygrowing in India inrecent

years as a result of increased demand for organic and fair trade textibal.aByo
2009/10, oganic cotton has been growing in the following states: Andhra Pradesh,
Gujarat, Karnataka, Madhya Pradesh, Maharashtra, Rajasthan and Tamil Nadu, on 200
000 ha ¢ut of which 130 000 ha are certified organic). There are 144 projects having
produced®52 000 tones of raw cottonin 2008/09 APEDA 2009) though according toeO
(2010), there are 204 such projects that harvested 107 000 tonnes of raw cotton during
that year.

The major organic cotton groups are under group certifica@REDA 2009) which

means that farmers organise internal control systems (ICS) to ensure that organic rules
are adhered todCS is an essentiatomponent of the organic certification preseas
organic certified farming is a methodnvisaged to hand over the responsibility
completely to farmers operatinig groups. This is to ensutke reduction in certification

costs andthe transfer of ownership to the farmers. An efficient ICS sgenas a
guaranteed procedure for certificatioy all certifyingbodies(PRADHAN 2007,15).

Before introducing the main objects of this thesis, saihée largest organicotton
projecs of India are shown in Table 1®Many of these projects, including bioRada
Prathiba all have fully integrated supply chains allowing sourcing from fiber to finished
garment. Spinning is done mostly with Super Spinning Mills in Coimbature and
Rajlakshmi Cotton Millsin Calcutta which process the organic cotton for its product,
manufactures and export merchandise.
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Table 15: Data of biggest Indian organic cotton projects

Organic project No. cotton  Area Production
name Established farmers (acres) (1)
Samrudhi 2004 2500 5000 conf.?®
Ecofarms 1990 5500 23600 4000
Arvind Organic 2007 1300 6000 2000
AGROCEL 2000 1500 9000 7200
AMIT Group 1999 15000 60000 8500
Suminter India Organics 2004 10500 45000 5000
BioRe India Ltd. 1992 6400 18000 5500
Pratibha - Vasudha 1999 28000 125000°° 10000
Pratibha Syntex Ltdi s one of the worl dbébs | argest f

cotton products. Therganic cottorcultivation project was started in 1999 with the name
VasudhaSince then, the project has become the largest organic farming schierdi@:in

from an initial group of 10 000 farmers working on 6000 acres, the project has expanded
in 10 years to include 28 000 farmers covering 125 000 acres of farmland in Madhya
Pradesh, Rajasthan and Orfés@he plan by 2012 is to expand the number ohéas to

40 000, increase the acreage to 200 000 acres and establish own organic seed production
facility.

AMIT group , presently the second largest organic cotton project in India, works with
about 15 000 farmers in Gujarat, Maharashtra and Orissa, hathioh are already
certified. Farmers in Gujarat use a hybrid seed called Sh&nkarught from the public
sector for 300 Rs/packet (of 450 g), though seed production is envisaged with Shankar 11
and 12 hybrids in the future. In Maharashtra and Origber dwybrids and varieties are
used, which are purchased yearly from the state seed corporations. All produced raw
cotton is also manufactured by them into garments thus keeping the whole supply chain
under control.

AGROCEL works with about 5000 cotton faers in various states of India. Among

them 1500 farmers are organic and fair trade located in Gujarat, and the rest are fair trade
farmers in Tamil Nadu, Karnataka, Andhra Pradesh and Orissa. About 2000 farmers (all
organic farmers) are using a locatlgveloped, mediunstapleG. hirsutumvariety called

Deviraj, which is suitable for Gujarat. Deviraj was released in 1951 for Gujarat state, it
needs 290 days till maturity and the fibre length is 27.4 mmR(@007). The project

started its own certified sderoduction programme already 10 years ago and today 50
farmers are certified for producing organ:
ginning mill and seeds are soldfssmermembersand also to local projects.

% This data was given only as confidential.
2‘75 http://grow24x7.com/pb/Vasudha-case-study-in-WGSN.pdf, 26-02-10.
Ibid.
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Suminter India Organics, foundedin 2004, works together with 10 500 farmers in
Gujarat, Maharashtra and Orissa producing about 5000 tonnes of raw cotton on 45 000
acres of land. In Gujarat, farmers us@.ahirsutumvariety calledDaviraj, whereas in the

two otherstates, noiBt Bunny ®eds are purchased. According to the representatives of
the company, own seed production is not yet planned by the project.

EcoFarmswas established byir. Omprakash Moin Yavatmal, Maharashtra and since

its start, the project has expanded to Madhya Rreaied Orissa involving altogether 20

000 farmers Most farmers employ 50% of their land to grow cotton and 50% to grow
food crops. The farmers are using a desi cotton variety and seeds had been received from
CICR, which suffice for all the cotton farmsy 009, 23 600 acres were planted with
cotton producing approximately 4000 tonnes of raw cotton, which is abe2B%0ess

than previous years due to drought conditions in 2009.

BioRe India Ltd was formed in 1992 in Madhya Praddshsupport local farmels
growing cottorfollowing biodynamic farming principles The cotton yarn is sold to
aSwiss- Maharashtra trading companglled Remei AG or to its approved customers.
Along with cotton, food crops like wheat, maize, soybean, pigeon pea and groamdnut
grown.In the year 2009/10, bioRe has been working with 6400 cotton farmers on 18 000
acres producing about 5500 tonnes of raw cotton. Earlier, 25 hybrids were used by
farmers, but the project decided to centralise cotton procurement to focus oy on 4
companies. Last year, the following hybrids have been purchased from regional offices of
seed companies: Ankur Akka from Ankur Seeds Ltd, Ajeet 11 and 33 from Ajeet Seeds
Ltd, H-8 from Krishidhan Seeds Ltd and JK Durga from JK Seeds. Although few years
back, OPVs were tried out from Mahabeej, farmers have preferred using hybrids. Also,
the state seed corporation in Maharashtra stopped providinBtreeeds since last year,

so their choice has become limited. Whereas about 10% of farmers have defaulted
previous years, in 2009, the percentage decreased¥dotlese farmers have been
rejected from the project. The bioRe proj
the unavailability of notBt seeds, followed by contamination of the seeds with Bt. The
project is in the process of identifying the measures to be taken to ensure seed security.

Shree Samrudhi Agro Farming India Pvt Ltd was started in 2004, and by 2010 it
works together with 2500 farmers on 5000 acres in Maharashtra. The hybrids used by
farmes are Bunny from Nuziveedu, Ankur Akka from Ankur Seeds and Maruti from
Krishidhan Seeds. Among the seed related problems, the unavailability -&ft iseeds,

the contamination from neighbouring Bt farmers and the defaulting farmers planting Bt
seeds haveeen mentioned by the project, which is at the moment in search for {ocally
adapted varieties in order to rely on own seed production.

Arvind Organic is working in 72 villages in Akola, Vidarbha district (Maharashtra) with

1300 farmers on about 11 000 agreut of which 6000 is for organic cotton. Farmers are

using several hybrids, Maruti 9632 from Krishidhan, Ajinkya from Mahabeej, Bunny
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from Nuziveedu and a desi variety named-AKrom Mahabeej. Since the project aims at
scalingup within the next eightyears to about 100 000 acres, own seed breeding
programme is on the agenda. As of last year, there weB8 2igfaulting farmers who
were removed from the project. The conventional price of cotton has increased to 3200
Rs/q, thus they can only afford a dhpmemium of 5% for certified organic farmers.

5.2 Organic projects in the South

Figure 13: Map of the study area with visited organic cotton projects
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5.2.1 Karnataka

Karnataka covers an area of 191 8i#® or about 6% of the tal geographical area of
India. It is the eighth largest Indian state by area, and the ninth largest by population. The
state has 30 districts. Out of the total area, 65% (i.e. 12.31 million ha) are cultivated and
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56% of the workforce in the state is engdgn agriculture GOVERNMENT OF INDIA
2007) Since only 266 of the agricultural areasre irrigated, most of the agricultural
outputdepend on the southwest monsoon.

Organic cottorfarmers aranainly present in two states: Gadag in the North and Mysore
in the South.There are several organic cotton projects in these two districts, some
overstretch to neighbouring districts, such as Dharwad and Chamarajanagar.

Table 16: Organic cotton projest 6 it Harnatakan 200910

Project name District Established Nfoa.r(r’;woetign (Q:rreeaé) Prod(l:)ction
Renuka Gadag 2008 332 550 110
Krashi group Gadag n.k. 30 600 n.k.
OFMPAGA Gadag 2006 8 68 3
S.K.S. Mysore 2006 120 550 20
Kabini Mysore 2009 626 1380 520.5
ICRA-SAFF Mysore 2004 89 90 certified 4.45

5211 Gadag districtdéds organic groups

Gadag had a population of close to one milliohwhich 65% was rural as of the 2001
censu&. The district falls in the northern dry agrelimatic zoneof Karnataka the
climateis semiard andagricultural droughbtccursevery year.The predormant solil is
black cotton soil and theajor crops grown irKharif season aresorghum maize ,wheat,
green gram, groundnut, sunflower, onion and ch@limost all agricultural land is
rainfed, induding all organic cotton projects.

Renuka Foundation

Srimati RenukaFoundationwas founded in 2008, althougkuberaraddi Neelannavar
startedorganic practicewith four farmersalreadybackin 2002.By 2009, 1000 acres has
been cultivated in the projectwith mixed crops mainly cotton, chilli and groundnuts
(RENUKA 2009) Few years agdhe projectgot financial help from the Germarr@anic
Services which organi®ed the marketing of their cottoln 2009 organic cottonwas
planted on 56 acres by332 farmers, out of which74 are already certified by Control
Union (RENUKA 2009) The farmers are situated in three villages 50 km southeast from
Hubli. Thecertified cotton is solexclusively to the company call€é@ommunity Foods

in the UK. In 2008/09, certifid farmers received 3200 Rs/q for their certified organic

2 http://en.wikipedia.org/wiki/Gadag_district, 20-02-10.
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cotton, plus a 20% premium (which is yet to be paid), whereasnwersion cotton
fetched a market price between 25Z8D0 Rs/q in the same seagB®ENUKA 2009)

Dharitsi Krashi Parivari

The chairnan of the 3émember group, P.S. Gouda works at the district level agricultural
research tation, Hulkoti, and is a tra@r in organic agriculture. While some group
members practise organic farming for more than 15 years, most farmers are under organic
corversion. They produce cotton @pproximately 600 acres with an average output of
120 tonnegKRASHI 2009) TheKrashigroup has its own ginning and pressing unit and it
hopes to have sufficient organic cotton to be able to gin and press separately (now,
organic is still mixed with conventionallJp to this year, cotton was sold on the
conventional market without premium; this year negotiations are sgting with two
potential buyers{RASHI 2009).

Mundargi Taluka Organic Farmers and Medicinal Plants Aromatic Growers
Association(OFMPAGA %)

The associationis based in Kadampur, Mundargi t&h and its founder and former
president isNaganoorR. Hanamappawho is an organic farmehimself growing
medicinal plants. Thisssociatim has 230 farmers and is arged in a clustesystem,
basically involving several organic groups: one in Kanvi (74 farmers), another in
Kadampur (54 farmers), both of which are certified by Adigisidesnore than 100 other
members have not yebeen given -certification(OFMPAGA 2009a). Two groups,
consisting oft20farmers, will start the conversi@s ofthis year. Thaassociation isike

an umbrella organaion for them, giving trainings, promoting organic practices among
farmers, etc. All the organic farmers are under convergjoowirg multiple crops where
cotton playsa minor role. In the two groups, 4 farmers are growing organaotton
respectively, having produced &dhnes of raw cotton last yeand 3 tonnes this year

the decrease is due to uneven rain and drodgfNmKAGA 200%). This year, out of the
two new groups that are joining, 12 farmers are growottpnon 37 acres.

5212 Mysore districtbs organic groups

Similarly to Gadag, agriculture is the backbone of the economy in Mysore district too.
My s or e 0 tioon wae D 641 @G0 according to the last census, out of which 63% was
rural and about 326 000 farmers were involved in cultivalidviysore is located in the
southern part of Karnatalend is sibdivided into sevetalukas H. D. Kote taluk covers

a geogaphical area of 194 000 halthoughrich in forest and other natural resourdés,

taluk is also among the most backward in the state.estimated that 4000 ha of land
comes under cotton cultivation in H.D. Kotedaa majority of the farmers us seeds

% The abbreviation is made up by the author from the first letters of the g r o unanes
% http://en.wikipedia.org/wiki/Mysore _district#cite_note-pop-15, 20-02-10.

54


http://en.wikipedia.org/wiki/Mysore_district#cite_note-pop-15

5 Seed use of organic cotton farmers

(THE HINDU 2008. The soil structure is red sandy, black cotton and sandy soil. The taluk
reeives an average rainfall of 9%0m, in 6065 rainy days, which occuhrough the
southwest mansoon starting during the sew week of June and finishiray the end of
October (Sk.s. 2009a). The majority of agriculture is rainfedincluding all organic
cotton projectsOver thelast 2025 years thecropping pattern gradually chagd) from
mixed and intercroppingvith millet cultivation to monoropping of caslttrops such as
cotton and tobacco, hence farmargsused to depend aifie use of chemical fertilisers
and pesticides.

S.K.S.

The organic farmers association called Savaiyava Krishikara Sangha (h#sSgen
promoted byan NGO calledMYKAPS. The cotton poject started in 2006 on 222 m
nine villages and .32 farmers have taken membership in the associaitio2009/10, 120
farmers have been cultivating cotton, 28 of which are certified ord&xcs. 2009a)
Besides cotton, the other main crops growgaaically are vegetables, ragi and horse
gram.

The president of the association has begeren the Krishi Pandit Award from the
governnent of Karnataka, which is awardedthe best performing organic farmers in the
state.Vivek Cariappas not onlythe president of the S.K.Jutis a member of the State
Empowered Comritee on Organic Farming of theowernment of Karnatakalhe
association is assistinfarmers to market their produce to agencies such gmdhp
Cotton Mill in CoimbatorgSKk.s. 2009a) The buyer, Apachi Cotton paid last year 23%
premium after harvest and ginning and spinning is done by the company itself.

Kabini Organics

A new project was started in January 2009 with the financial and technical help from
Rabobank, ETC and Apachi CottonilMcompany in H.D. Kotetaluk The same
MYKAPS coordinates the production, certification, marketing and related activities of
the projectas with S.K.SAt present there are 626 farmersnfir@1 villagesn the project

and they have 556 hander cottorproduction andhe aim is toexpand tal613 ha 4000

acre$ cottoninvolving 1500 farmers within three yeats

ICRA - SOFF

The Institute of Cultural Research and Action (ICRA) has been workwvith 5000

farmers in five distets of Karnataka for the lag years. The NGO has established

several organic villages and supported farmers to do organic pra¢Gses. works

together with one certifiedrganic cottonproject called Mysore and Chamarajanagar
Districts Sustainabl eSOBFhdding togethes674faeners 6 Fe d
(505 certified organic) on 1109 acrgsthree talukagSOFF 2010) The cotton project

Email correspondence with William do60g@uza, executi\
¥ The abbreviation is made up by the author from the first letters of the g r o unprdes
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started in 2004 and four years later, 148 farmers were planting cotton in mixed cropping
mostly around Nanjangud taluka in Mysore district2009, 278 farmers registered for
growing cotton, but at the end only 89 did mostiye to the lack ofain (SoFF2010) Out

of the total 54 certified organic cotton farmers, only 35 sold the cotton as organic this
year, the rest did not because the orgaaie was lower than the conventional (&eFF

2010) The buyer, AppachCotton pays d5% premium to organic cotton farmers.

5.2.2 Andhra Pradesh

Andhra Pradesks the fourth largest state by area and fifth largest by poputatiRite,
sugarcane, caih, chilli crops are the most common, besides vegetables oil production
like sunflower and growmut. The area covered by the state is 275 K®8 and its
population was close to 76 million as of 2601

There are three big organic cotton projects in AadPradesh; they are much larger both
in number of cotton farmers and acreagethan compared tathe cotton projectsin
Karnataka. In the 2009/10 seasamre thanl0 600 acres (428Ba) have been planted
with organic cotton by 563@armers in total Two o the projects also extend to other
states (Maharashtra and Orisda)t due to the necessary limitation in scope, the research
only has 6cused on Andhra Pradesh, tliigsires from these groupsainly relate to data
within this state.Like in Karnataka farmers involved with these threeogps do not
exclusively growcotton, so the numbers reflect only those organic and under conversion
farmers that have planted cotton this last growing seaduwugh cotton is one of the
most important cash crops of thate, organic cotton areas are to be found only in three
districts in the North: Warangal, Karimnagar and Adilabad.

Andhra Pradesh has 23 distriaésich of which is divided into several mandals and each
mandal consists of several villages. Waramdisirict has an area of 12 846 km? and a
population of 3.25 million of which 80% lives in rural ar€ad his district is famosi for
producing cottonrice, chillis and tobaccolhe main NGO promoting organic cotton in
Warangal Oxfam, has all its farmers in thidistrict Its northern neighbour is Karimnagar
district, which is somewhat smaller (11 8@%2) andhas asomewhatigher population

of 3.5 million, of which 80%s rural according to th2001 censu§. There are verjew
organic cotton farmerbere belmging to ChetnaAdilabad district is situated on the
northern boundary of the staterming a border with Maharashtra. The district has an
area of16 128km2 and a population of somewhat above 2 million, 74% of kvinc
rural®’. The climae of the districis characterisd by hot and drgummer except during

% http://en.wikipedia.org/wiki/Andhra_Pradesh, 25-02-10.
* bid.
% http://en.wikipedia.org/wiki/Warangal_district, 25-02-10.
% http://en.wikipedia.org/wiki/Karimnagar_district, 25-02-10.
37 http://en.wikipedia.org/wiki/Adilabad_district, 25-02-10.
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the soutlwest monsoon season, in whi@b% of annual rainfall is receivedThe
predominant crops are sorghum, paddy and cattibris later occupies about 27% of the
di stri ct ¥ Botht Ghétrmdnd Zame=m projects have organic farmers in this
district.

The 2009/1Qyrowing season has beewery bad year for farmers, bofor organicand
alsononorganicfarmers. Due t@ severaroughtduring summer monthsoll formation

of cottonhas not beenapd; thereducedyield was a result of thiack of timely raini at

the time of interviewsvith Zameen farmeren the fields at the beginning of November,

it had not been raining the previous one and half moiiths.lack of rain affected both

Bt and orgait cotton farmers as was told similarly byxif@m farmersat the beginning of
November Water tanks and bore wells dried up, and most villages did not see any rain
the previous2 months. According to farmens a village in Nellikudur mandal, Warangal
distict, 90% of cottonhas been lost due to drought2009 but other crops were also
suffering, even drougheesistant crops, like sorghum. Thggowing seasowas said to be

the worst many farmers had ever seen and even the oldest farmers admitted We this
thedriestyear in the past 50 years they remembered. In the district, the average yield was
5 g/ain 2008/09 whereas this year it has dropped to 2 g/a.

Due to lower yield, the economic situation of farmers further deteriorated. As a direct
result, many more suicides happenetthin cotton growers in northerAndhra Pradesh
than the years before. During oneekend in late November, when organic farmers were
interviewed in Adilabad, 5 cotton farmers ended their lives. The weeks that followed,
anothe 17 commited suicides all were Bt cotton farmers whose yield dropped # 3
g/a,which was not sufficient to payack the high loans they héaken®.

Chetna

With the increasing demand for organic cotton in Europe, Solidaridad, a Dutch
development NGOet up the Chetna Organic cotton project in Ind@ihetna Organic
Farmers Associatiomnvas formed,which now covers three states and accordingly has
three clusters with offices in Utnoor (Andhra Pradesh), Yavatmal (Maharashtra) and
Bhavani Patna (Orissa)he total number of farmeiia the three statesspected by two
certification bodiegAditi in Andhra Pradesh and Control Union in the other two states)
this growing seasorwas 5483with a coverageof 11 082 haout of which5228ha (12

965 acreswereplarted with cotton(CHETNA 20098°). Last year (2008/09), there were
5785 farmers in the program and the acreagesaaewhat higher

% http://www.aponline.gov.in/quick%_20links/apfactfile/info%200n%20districts/districts.htm, 11-03-10.
39 A report recently published put the number of farmer suicides in Andhra Pradesh in the Kharif
season of 2009 to 93 (THE HINDU 2010). Available online: http://www.hindu.com/2010/02/23/stories
/201002235344 0300.htm, 03-03-10.

“° Figures adjusted by follow-up e-mail correspondence with Rama Krishna, 10-03-10.
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Table 17: Chetna organic cotton faenr data 2009/10

Total Certified Total Raw cotton
State* Region cotton cotton land area  production
farmers farmers acres ®)
AP Adilabad, Karimnagar 1414 799 4152 1064
M Akola, Amravathi, Yavatmal 2475 1690 5721 1116
@) Bhawanipatna, Golamunda, 1594 1097 3092 1244
Bolangir

Total 5483 3586 12965 3424

*AP stands for Andhra Pradesh, M for Maharashtra, K for Karnataka.
Source: E-mail correspondence, Rama Krishna, Chetna. 10-03-10.

1414 organic farmers are members of Chetna in Andhra Pradesh and cotton has been
grown on4152acres in 20090 in two districtsIn each village there are sdiélp groups
consisting of 720 membersChetna has developed sé&lélp groups at the village levels,
Mutually Aided Cooperative Societies (MACSa cluster levels anthe Chetna Organic
Farmers Associain as the apex group ofh e s e p e o ptiores dostakeocordgral n i s
over the trade of their produc@®rRADHAN, 2007,6) Moreover theChetna Organic
Agriculture Producer Companyas registered in February 2009 to be responsible for
trading of the organic ahfair trade cotton from this year on

The expected production 2009/10 hagome down to 3424 tonneghen compared to
last year,due b the drop in the number of farmerparallel production (organic and
conventionalmanagementwithin the same field),Bt cultivation and drought (CHETNA
2009b)

AOFG & Zameen

AOFG is a network NGO working for small and marginal farmers, whereas Zameen
Organic Pvt. Ltd. is a private limited company for cotton marketing, of which 51% of
shareholders afarmers. AOFG traingonsults anevaluates farmer groups and farmers
associations. There are two farmers associations, one in Andhra Pradesh, $having
clusters in 90 villages, and the other in Maharashtra having 7 clusters in 80 villages
(AOFG 2009)

Table 18 AOFG & Zameen organic cotton data 2009/10

State* Region Total Total Certified Totalland  Raw cotton
Cluster cotton cotton area acres  production
farmers farmers (tons)
AP Kagaznagar 9 1689 1312 3307 1503
M Amravathi 7 2109 2109 7562 2547
Total 3798 3421 10869 4050

*AP stands for Andhra Pradesh, M for Maharashtra
Source: AOFG (2009)
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In 2008/09, the total production of oot in the district was about @6 tonnes, however

only for 1300there was a buyethus only this amount was ginnélorG 2009) The

cotton is bought by ALOK, which processes the lint and the major market for the Zameen
organic cotton is in the UK. Direct linkages have been established between farmers
associations and brands.

Oxfam

Oxfam officially stated its organic cotton projech January 2008. They have 8000
farmers cultivating different crops in 88 villages of 4 mandalsAndhra Pradesh
Village-level farmer groups are integrated into mandal level societies, MAGSvhich
farmers are shareholder$hese MACS are promoted byfour NGOs MARI, PSS,
CROPS and SYU.

The four MACSs establisheda farming trading company called Oorvi to look after its
business component and promtite internal control systenThe ginning is done ione
factory near Warangal and Oorvi at the end sellsritf@mnversioncotton tothe Cotton
Corporation of Indigor conventional pricé at leasttill last year(OxFAM 2009. This
growing season the aim has beenbuy the cottondirectly from farmers tareduce
operational costs and store fod3months the lint bak, before they could be sold for
beter prices in Marcf{OxFAM 2009. The cotton price inWarangalhas topped 3030
Rs/q this yeaii since thisconventional pricas high it is very difficult o offer higher
price for organic and fair trade farmgi@xFam 2009. At the time ofinterviews (end
November), egotiatons were still ongoing wittpotential buyers, but most probably
certified organic cotton lint was going to be sold to ALOK, Armstromgl &uper
Spinning Mills.

Oxfam and the four NGOsre following a saturated approach in which they try to
involve 83100% of farmers within a village to participate in their organigjecti this
has been the result 67 years oftheir efforts. Cotton s just one of the crops besides
turmeric, green gram, maize, paddy, chilli and sesame, fof alhich Corvi is trying to
explore markebpportunities

Table 19 Oxfam-partners organic cotton data 2009/10

Warangal NGO Total  Certified Total Raw cotton
mandals cotton cotton land area production
farmers farmers acres ®)
Parvathagiri MARI 952 324 1272
Nellikudur PSS 474 137 622
Lingala Ghanpur CROPS 280 102 348
Atmakur Syu 821 613 923
Total 2527 1176 3165 1354

Source: OXFAM (2009)
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In 200910, theestimatal productionis 1354tonnes (683 of which are fully organig a
reduction of 746 tames when compared tithe year beforewhich is due tdhe reduced
number of farmerglanting cottorand thelate sowing since rainglid not arrivein time
(OxFAaM 2009)

5.3 Seed use of organic cotton farmers

Since thousands of yearaip until few decades agaotton cultivated in India was
environmentallyfriendly with little or no use of toxic chemicals iprodiction. In an
article written a decade ago by th&CR, senior scientistenentionedtha Wagad cotton

in Gujarat, ¥1 desi cotton of Maharashtra, Maljari in Madhya Pradesh, Jayadhar and
Suyodhar in Karnataka, Nandicum in Andhra Pradesh and parts of cogasiia north
eastern hill regionof India were still grown RAJENDRAN, VENUGOPALAN and
TARHALKAR 1999)in the traditional way, with the use of intercrops, natural pesticides
and farmyard manureshd withoutany synthetichemicals

Much has changeduring the last decade As of today, there are only sonteft-over
pockets in Indiamainly in Karnataka and Gujaratherecottonis still produced without

the use of agrochemica(®cD undatedl. Although farmers inAndhra Pradesh do not
produce cotton fromolcal varieties any more, in Karnataka several thousands of hectares
of varieties are still grown in the traditional way, without being certified as organic.

5.2.1 Seeds of Karnatakad ®rganic projects

During the interviews with project
leaders of organi cotton groups in

~ Karnataka, it was found that the
biggest projects havéeen relying
this and lasyearson seed procured

' from KSSC DCH-32 is an extra

= long staplehybrid, which is under
& the government subsidy scheme,
meaning thatfarmers can buy the
sedsfor a much cheapegrice than
other cotton hybrid seedsSome
seeds from another extlang staple
hybrid, called Varalakshmihave
also been used by one project this
last growing season. Allorganic

' projects using th@on-Bt, untreated
hybrids operatein Mysore district
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and produce cotton in the Kharif season.

The other organic grogp all from northerrKarnataka use theseedsof a local variety
called Jayadhamgrown extensively for the last decadeshe Rabi seasom this area.
Initially garlic is planted, then chilli, then Jayadhar as an intercrop to chélimers only
once buy the seeds, whiditer ginningare broughtback fromthe ginning mills and
saved or next YyAdsa, theresaresew faimeig many villagekeepng cotton
variety seeds fosellingthemto other farmergKkvk 2009)

Besides Jayadharwt other varietieshave beeralso grown by hundreds of organic
farmers: Surabhi, an improve@. barbadenselongstaple variety developed by the
Agriculture University in Tamil Ndu, and RAHS&14, an improved Jayadhar variety,
developed by UAS, Dharwad

Table 20: Seed use of Karnataka's organittongroups

Project name Name of seeds used HorV Seed producer
Renuka Foundation Surabhi, Jayadhar Y Own
S.K.S. DCH-32, Varalakshmi H KSSC
KABINI Organics DCH-32 H KSSC
ICRAT SOFF DCH-32 H KSSC
Dharitri Krashi Parivar  Jayadhar \Y, Own
OFMPAGA Jayadhar, RAHS-14 \% Own

H: hybrid, V: variety
5211 Gadag districtbés organic groups

Renuka Foundation

The Renuka Foundation is unique among alkarg cotton groups in thesth sinceit
hasits own organic variety, whiclhas been tested, improved and multipleeding last
years.One of the founders behind this farmer groBamesh Hawe explained thatvith
the help ofthe Agriculture University inTamil Nady they developed their own organic
seeds from the landracalled Surabhi andfter two years ofon-site multiplication, they
planted them outAt the moment300 acres is grown witSurabhi and seeds are sold for
40 Rs/kg RENUKA 2009b)

AJayadhar is better in terms of fodder
| engt h -(exRinedby the technical advisor dfie foundationwhile standing on
one of the breedinglots of the NGOQ(RENUKA 2009a) One organic farmer added that
Surabhi hadhe advantagef easy harvest and big pots, whereas Jayadihaknown
from its tougher and more laboeuntensive harvestAll farmersthat were visited in the
project expressed ¢ir satisfaction witlfSurabhj since the variethas higher yield, is less
expensive, due to easier and quidkarvesting, and longstaple.
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On the breeding plots near the town Annig&irmersare selecting the best plants, in
terms of early germinain, good vigor, maximum flours and pods, resistance to diseases
and pests. From the selected plants, the breeder aeedven to few farmers for a
furthertwo-year testing to confirm the quality and resistance of cotton plants to diseases.
Farmersoutsanding in good organic practicestheir IC-2 (second year in conversion)
statushave beergiven for the first time theSurabhiseeds for further improvement
(RENUKA 2009a)

IC-1 and IG2 farmers are growing Jayadhar variety, using their own seeds king se
the harvest on the conventadrmarket without premiunSurabhi variety is only grown

by certified organic farmers and only sold to a UK buyer called Community Foods
(RENUKA 2009a)

Two breeder farmer fields were visited, one of which received Sussgddor the first

time and sown them in August, wdii he intercropped with sorghuiil last year, hehas

been growinglayadhar, intercroppesith chilli, and had a 5 g/gield. The othebreeder
farmer, also in 1€ statusstarted with Surablihis growing seasgnwhich he planted on

6.5 acres. Theraas an observable difference between the two breeding sites, with this
last having taller plants. This was explained by the farmer as the positive effect of garlic
planted the year before on the saneddfi Now heis growing cotton in relay cropping
with chilli and garlic, intercropped with horsegram, which is a great crop for mulching
and also fixes nitrogeWhen asked about cotton farmenshis village,Kondikoppain
Dharwad district, the farmer exphed thathere wereabout 1000 farmers, 22 of them are
organic, 78 cultivating Btcotton the rest growingayadhamostly as organic by default.

Another farmer visited in Basapur village Navalagunddaluka has been growing both
Jayadhar and Surablior several years orgasdlly. Last year he got 4 gigeld in
Jayadhar and-6 in Surabhi although it was a bad season (withemoiughrains). Ths

year he expects up to 8 g/eeld for Surabhthough f this variety would be sown earlier
(like Bt in June-July) and not in relay cropping with chilli and onion, the yielduldobe
even higher up to 10 g/&his year he has sown chilli and garlic the second week of June
and cotton in the middle of August.

Dharitsi Krashi Parivari
All farmers practise mixedafming and save their own cotton seeds or exchange with
neighbours. The chairman of the grodhS. Goudaxplained that héas beerdoing
relayed cropping, which meatitat he planted onions and chilli in June and intercropped
with his own variety of cotin sown in Septembewnhen the monsoon rairarrived
(KRASHI 2009) The local short staple varietyayadhars used by him anthe group for
many years. The average vyield is 8/& and since he hak3 acreshe expecte® tonnes
of cotton thisgrowing seasn (KRAsSHI 2009). He saves his seeds, by bringing back
packages of seeds from the ginning it h e n e »sdwiny andhea afs@yives the
leftovers to his neighbouring farmers
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Another weltknown farmer was visited within this group wnartthi-shirur village,
Mundargi talukaChenappa R. Budihalvho is one of the directors of Organic Cklh
Karnataka, is an organic farmer since 16 years. He is one of the seed savers in Gadag
district and he keeps a seed bank in his own holise.tradition of savig seeds in his

family goes back to 300 years, his father and grandfather has done the same and taught
him about it. He has seval dozens of different varietied millets, legumesand two
varieties of cotton, all produced in an organic way. He keeps bakaid Jayadhar seeds

for selling to other farmers; yearly he produces about 30 bags (one bag is abOWd)0

cotton seeds, most of which is sold to farmers and the remaining he uses for animal feed
and for the next s e a s o prodaicing Jagadhariseeds.on I7h i s
acres; the harvest is in February. Generdily attains a yield 0b g/a and seeds are
selected depending on two factors: big flower size and digesséaves.

C.R.Budihal gives some seeds to farmers and also selis éha rate of 2Rs/q In the
2009/10 season he soA@0 kgof Jayadhato about 2680 farmers from the village and
within 30 km radiusFarmers do not like Lakshmi that much due to sprnoblems (late
flowering) so none purchased this variety lastar. One traditional way of storing the
seeds is mixing them with ash and fumed curry leaves in order to preserve them from
diseases and pests. In case of cotton, this is not necédbany are simply put in textile

bags and kept in the corner of his house & maxmum of about two years. Both
varieties are kept for several generations, however the sanhe a®enot kept for more

than 12 years.

Mundargi Taluka Organic Farmers and Medicinal Plants Aromatic Growers
Association(OFMPAGA)

All farmersin this association ar@nder conversiomand usemostly Jayadhaland some
RAHS-14 seeds, growing cottomtercropped with chilliand onion(OFMPAGA 2009a).
Out of theeight cotton farmersthree were vised. A young farmeadmitted thatwo
years ago he grew Botton, because representatives of the company Rasi came to the
village and they were advertising 20 g/a yield for their sBeddong with dozens of
farmers, hegyot attracted by the promise, and although the yie&sattainedvere quite
high, he is knowldgeable about the soil and realisthat the earthworms left his field
and his soil fertility got damagedihat was when he decided to shift to organic
production: he hearB.C. Purad talking about his seeds and he bought 6 kg of RHS
from him for 40 R&g.

B.C. Purad is a g well-known farmerscientistin the region, a pioneer and an advocate
of organic cotton seegroduction He has been growing organically since 15 years,
though only this year he will beconaecertified organic farmePurad workedvith soil

“"The government of Karnataka has made aDepagnpentr ate cel
of Agriculture to promote organic farming.
*2 personal communication with Vijey. Hirewadatti, Gadag district. 04-12-09.
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conservation at the Agriculture Department at Kundagol, and started testing cotton
varieties while employed, till he retired in 200BFMPAGA 2009b).The purpose of his
research has been to find out which varietiestlaganost suitable for locatonditions

and havedhe highest yields. He considers himself a social worker whose role is to spread
information and promote his best varieties. He has a Memorandum of Understanding
with Dr. S.S.Patil, a senior plant breeder @RC, Hebbalii Purad has éen sowing
whichever varietiesDr. Patil has developedT h e project S based
participation in which farmers evaluate which genotypes they would like to have and they
receive those seeds for frae.l have gained a | otopdratiamm t hi
sincel havebuilt up very good links to other farmer§OFMPAGA 2009). He is a kind of
intermediary between the research station and farmergeNtom about their needs and

the scientistecommend which varietiesshall be sown (other foodrops too) in their

specific climatic and soil conditions.

From 1996 till 2000 Purad hadeen growingthe following G. herbaceunvarieties:
RAHS-14, 127, 130, 131, 132, 192. The most promising were the first two, which were
continued to be sown up until wo RAHS 127 is the longest staple variety he has had
with 27.5 mm staple length, however farmers have not preferred it, since the price they
fetch for it is the same as for RAHS, yet the yield is 1 g/a less. From 2000 till 2003 he
tried another set ofarieties H7, A-142, AH7, RH221, RH100 and RHLO1 but none

were suitable for his soil conditio®FMPAGA 2009D).

Figure 15 Examining G. arboreum varieties of RAHS-14 has been his best variety so
organic seed producer far: both the yleld (5 q/a) and the
S & . germination is very goodind it is
suitable for even alkaline ails
(OFMPAGA 2009b) After initial

¥ testing, he gave the selected seeds
& . (selection was done according to the
=4 yield) to 34 farmers for further

&% testing between 1998 and 2003. He
has been selling the seeds since 2003,
and most bthe farmers in his village

® have been growing RAHS4. In

21 2007, it was officially released as an
improved variety of Jayadhar. By
now, almost all cottoriarmersin the
area of about 50 krof radius usehis
variety (OFMPAGA 2009b) He has been selling about06200 kg of RAHS-14 seeds
yearly at a rate of 40 Rs/kg. Last year he $®kHS-14 seeds to about 2000 farmers
(seed rate of RAH34 is 2.5 kg/a) and gave free seeds of RAI23 to 20 farmers
(OFMPAGA 2009b).Alone to farmers in Bijapur district, he soldB&g last year. These
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seals are by now grown in Raichur, Koppal, Gadag, Haveri, Bijapur on approximately 20
000 acres according t g alhfrons his seedsdAt thehneomedtR C 6 s
there is a shortage of RAHBL. In Mundargi taluka, RAH34 is grown organically by

some farmergOFMPAGA 2009b).

In the 2009/10 season hasplanted 34G. arboreunvarieties for testing. He has sown

late, so when his field was visited in the first days of December, plants were still at the
stage of boll formationsgeFigure 11:Purad @ the right). His plan is to select the high
yielding varieties and seed them again on one acre each. In 2010, he gives the potential
seeds to some selected farmers for further testing.

5.31.2 Mysoredistrictb s or gani c groups

S.K.S.

The project purchasemtreated, noiBt hybrid seeds, Lakshmi and DE32 from KSSC
the seedboughtlast yeamwerefrom a tweyearold production This growing seasqgrihe
main problem has bedhe seed issué 2009they got untreated seeds, ltus unknown
whether theK SSCwiill still produce seeds for the(® K.s. 2009a)

The farmers visited ilNandinathapuraillage have been growing cotton for many years.

The first farmeibesides having begianting cotton for 20 yeasomanags a kitchen
gardenHis main cropis ragi, grown for home food security and stored inside the house.
Except for cotton, all seedsehis own. Hehad 6 g/acottonyield last year, whereas in
2009due to the drought he only pectedabout 23 g/a He has beemplanting both hybrid
seedghis year intercropped with ladyfingeysowpea and pigeon pea which serve as trap
crops for sucking pests and stem boré&/ken asked abotihe seed supply, he responded

that he was not aware of seed availability problems since the seeds were always provided
by the KSSC through the S.K.8$ 2008,hei as other organic certified farmers the

groupi received 360®Rs/q for his cotton.

Another longtime cotton farmewas visited in the same villageho was growing cotton
on 6 acres, intercropped with cowpea, makhifj pigeon pea, green gram and black gram.
Last yearthe yield was 4 glawhereasn 2009only 2 was expectedde explainedhat

for the past 30 years he hbden planting the same two hybridsiwén average yield of
3-6 g/a Many years back, he got®8qg/ayield, which eventually came down to 2 g/a
before he decided to become an organic farmer.

On his 24acre farm, the president of S.K.S. normally has produced cotton on six acres.
By contrast toother organic farmers within his association, he does wait to use
hybrids. This year he has only planted cotton on one acre using tisbesMCU5 and
Surabhii bothvarieties were received from farmers in Maharashtra. The sale does not go
to the market, rather the objective is to keep alive the vagi@tiehe midst of hybrid,
mostly Bt dominationi Seeds are being patented, and
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tentacles to what was till recently assets of the village community. But with the seeds
sector being taken over by the companies, availability agwcdn control over food
production wil/ no | onger -vsaid YivekwQariappa t h e
(SK.s. 2009b) He would like other organic farmers to use varieties as well, however they
prefer hybrids.

Kabini Organics

Parallel cultivation is stilellowed among farmers ithe first year of conversiom this
project The projet sourcesseeds via the same route as S.K&hd the harvesis
expected to be sold for920-3000 Rs/qto Appachi Cotton Facing the same seed
sourcing problems as S.K.Be executive director of the MYKAPSrpject complained
fwe would need 30 quintals of se@l®010, but its questionable whether KSSC would
supply the seedmy longed™.

ICRA - SOFF

The untreated, hybrid seedsalled DCH-32, have been purchased alfom KSSC

There was no fresh lot available, so the sgedducedn 2007 got recertified by KSSC

in 2009 and sold to the farmeiSeeds were bought at a subsidised price of 50 Rs/bag

(1/2 kg) last year, however seeds are not liked by the farmers, be¢doseyelds and

pest problemgSoFF 2010) Moreover, yeld is generally lowalso due tothe red soill,

which is notsuitable for cotton productiomnd due tdhe lack of rairat the first stage of

plant growth The federation placed an indamith KSSC for300 kg of DCH32 seeds

for 201Q however it depends on htaocomtinuesith d e c i s
this hybrid SorFF2010).

Duringa f ar mer s 6 meeting I n Nanj angud, si X
experiences with the see@ne of the leaer farmess, calledSiddarajappa from Kaghalur
village, explained that for 15 years tmad beergrowing cotton, but sinckast year his
neighbour planted Bt cottothushe stopped growing it. Another three farmers explained
that they stopped growing cotttrecause of the lack of rain: one had 2.5 g/a cotton last
year which he cultivated together with castor, red gram and horsegram, the other had 3
g/a, and the third had only 1 g/despite of the low yield, they were satisfied since they
did not have expemrs and received other crops from the same land too. Another cotton
farmer, who has received 1.75 g/a yield this ysarid thattill about 5yearsagq the

same hybrichadyielded much more, between86g/a. Farmers think that since they are
receiving seesl from old stock, the vigour of the seed M&enlost resultingin lower

yields. Thus they are prepared to switch to another hybrid or variety, once it is shown that
the performance is acceptable.

“pPersonal communicat i o directordf MYKMAS)H.D. Kote. 2D@H u z a ,
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5.2.2 Seeds of Andhra Pradesh organic projects

During the intervews with project leaders of organic cotton groups in Andhra Pradesh, it
became apparenhat all projects relied almost exclusively the past few years on seeds
procured from one companijuziveedu SeedsThe reasomrovided for that was that
therewere no other companieselling nonBt seeds. Besideshe most populahybrid
among farmers calleBunny has a gad germination percentage agood plant growth.

Most organic projects started seriously thinking about their seed strategy after a
workshop on theseed $sue in August last year orgaails by Flocert where several
companies (Nuziveedu, Krishidanfirganic cotton projects (AGROCELPratibha,
Chetna, Zameen) and NGOs 38) participated.The representative oNuziveedu
acknowledgedt the meetinghat trere was no noiBt seed production any moreall the

seeds theyad given recent yearto organic projects were from old stocknd in few
years theywould have no more seed€sA 2009, CHETNA 200%). Till then, they are
ready to produce neBt seeds for ale but the orders have to be made well in advance
and the price would be double (something the company could easilyiséfto do due

to its total monopoly in theon-Bt seedbusinessn Andhra Pradesh).

Table 21. Seed us of Andhra Pradesh' organiottongroups

Project name Name of seeds used Seed producer
Chetna Bunny, Super Bunny Nuziveedu

Zameen Bunny, Mallika; Ajinkya, Vijetha Nuziveedu, Mahabeej
Oxfam Bunny, Mallika Nuziveedu

Chetna

Chetna Organic Farme#sssociation facilitates linkages with the seed dealer and does
not directly involve in supplying the inputs to the farm&sed procurement is organised
through the farmeMACSs, GMO-free declaration is obtained either from the company
that supplies seeds the dealer where the order is plag@HeETNA 200D). Seli-help
groups tell the field staff how much land they want to plant the following season and then
a matrix is created to show how much amkich hybrids are demande®ncethis is
known, formal dscussions are held with dealers, who usually ask in March, April which
seeds are requesté@HETNA 200%). In 2008/09, Bunny, Superbunny and Ankur Akka
seeds weren demangdsimilarly to 2009/10, howevearnly very small amounbf Ankur

Akka seed were avalable (nonein Andhra Pradeshi The main pr obl em i
availability of untreated and neBt s & exprassedhe projecimanager of one of the

** Nuziveedu claimed at the meeting that they wanted Rs 1000 for a 450 g packet of non-Bt seeds -
because its production is more difficult due to the maintenance of isolation, the company wanted a
share from the premium that the projects receive, with a one-year advance payment (CHETNA 2009b,
Csa 2009).
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clusters(CHETNA 200%). Two dealerswere supplying the untreated, nddt seeds in
Andhra Pradeshast yar. M/S. Prakash Tradeilisa Karimnagar and Waman Ramulu in
Adilabad (CHETNA 2009). Besides them, Superbunny seeds were procured via a dealer
in Orissa.The following table shows how mampackets of no/Bt seeds were requested
and to what extent this regtecouldbe met.

Table 22. Cottonseed requirements of Chetfa three stateg 2009

Packets Packets Price per packet Price per
requested received 2009/10 packet 2008/09
Bunny NCS-145 1300 + 300 1600 Rs 455 Rs 388
Superbunny 2400 2400 Rs 480 Rs 448
Ankur Akka 2500 160 Rs 410 n.k.

Source: CHETNA (2009b)

Several villages were visited in Karimnagar district, namely Kishtapur, Repaka and
Gundaram, all located iBllanthakunta mandal. All farmers were still under coawear

and were growing cotton on2 acre. Bunny seeds were used by all farmers in these
villages and seeds were organised for them via the MA®8s most of them did not
know about probles related to seed supplyhd previous year, their yield was \ween

2-4 g/a, reaching to-8 in those threevisited farms, which usedirrigation. Half of the
farmers whose fields were visitedgrew paddy along with cotton, which they
intercropped with redyrams. One othem G. Raji Reddywho is the president of the
MACS in Karimnagarpowns more land than aerage, 19 acres, 11 of which has been
planted with cotton. Hi2008yield was 3.5 g/a, for which he received 34%K.

Al t hough Chetna has received seeds from
companytold to the coordinators of Chetna that there was no more interest in producing
and/or supplying noiBt any longeri the next season they still supply but afterwards it
would be problemati¢CHETNA 200%D). TheCICRr epl i ed t o Chseddn a b s
that if arder wa placed a year in advance, they would be able to peothe norBt

seeds The seed production in the state starts in September and Chetnangedldo

place an indentwith Nuziveedu or with the search institute that early, however
ffarmers deale only in the following April what crops to plant making it dependent on
climatic conditions- mainly rainfall. Chetna as an NGO cannot bear the risk of
arranging seed procurement when it is unknown how much of it could be used and we
also do nohaveast or age facility to keHEINA20GED).seeds
NeverthelessRamakri$ina, the senior program manader Chetna Organic Farmers
Associationmade clear irFebruary 2010 that for the cominsgason, 3000 packets of
seeds from Nuziveedund 3700 packets Ankur 561 and Ankurk&khybrids from Ankur

Seeds have beamdered and their supply was promised byrdspectivecompanies.
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AOFG & Zameen

Farmers associations collect data from farmers what yield expectations they have,
whether they aresatisfied with their seeds and what seeds they would desire for the
following year. This information is pulled together on mandal level, and on the basis of
this seed companies are approactedidilabad all mandals get seeds directly from the
regional ofice in Kagaznagar, except for Kasipet mandal, which approached directly the
subdealer in the town of Asifabad to purchase-Bgnuntreated Bunny seed®OFG

2009)

In 2009, 3000 Bunny packets were ordered from Nuziveedu but only 1000 were supplied.
This is the reason whyhe Maharashtra State Seeds Corporation (M&habeej)was

asked to supply Ajinkya and Vijatha see(B)0 packets) The corporation is still
producing norBt but announced that they would start with Bt production in 2010 using
Bt genesifom MonsantdAOFG 2009) BesidesZameerordered200 packets of organic
certified seeds from Jayveen See@sdompanybased in Indore, BdhyaPradesh for
farmers in Maharashtrahowevertheywerenot satisfiedwith theyields (AOFG 2009)

Before the intoduction of Bt, Zameen cotton farmers were usingla@ifferent hybrids

and farmers were allowed to procure seeds themsélveswever since the rapid
expansion of Bt and the following unavailability of RBh seeds, farmerbave been
restricted to use aximum four hybrids and seed procurembas become centralised

i | Maharashtra, 3660% of organic farmers have been growing losabrt staple
varieties that withstand drought and dryspell, however due to market demand for longer
staples,we had to askhese farmers to switch to hybritisa s t T yexplained by G.
Venkat Raman(AoFG 2009) According to him, fii f y ou do not I nv .
production, there will be nomonBt seeds left in -3 yearsd Depending on market
demand, the project is willing toast new activities, like farmdevel seed production,

but for the next season AOFG still depends on Nuziveedu for ¢eeds 2009)

One of the most striking consequences of unavailable seeds is that the cotton acreage of
the project went down by abou@@0 acres (30% of total) in Maharashtra and Andhra
Pradesh this growing season. As a result, for 20&9 would order only 3000 packets of
seeds. There were three options generally available at this point for the fehoecs

2009) (i) instead of cottorfiarmers grew soybean, red gram or green gram (and Zameen

is in the process of looking for buyers to get premium tf@seorganic crops), (ii)
farmers were downgraded into-[ICstatus due to contamination issues or (iii) farmers
switched to planting Bt ahthus stepped out of the projebappened ta0% of all cotton
farmers).

In one of thevillages that were visitedcg@lled Kanarganm Wankadi mandal), there were
45 organicfarmers in 2008/09, however dueuwavailability of nonBt seeds, 16 farmers
dropped out and planted Bt this seag®®FG 2009) One organic farmer in the village
explained about the seed buying process that farmers generally apihroadgediealer
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and askwhich seeds weravailable- based on his recommendatiotisey buyseeds. He
admitted thatspurious seedwere available from the seedealer in Asifabad for 1000
Rskg, andat least 23 acres in the villagereplanted with such seeds.

In Kannappalli (Koutala mandal) village ra organic farmer, who is also the cluster
associationpresident,explained that he had tried several hybrids in the past yidars.
started organic farming in 200éhat yeare planted two acres of ndt Bunny with 9

g/a yield, the following year he tried nd@t Mallika with 6 g/a yield, whereas the last

two years he cultivated Ajinkya seeds from Mahabeéje used different hybrids on a
trial-and-error basis and liked Bunny the most. Each time he received the seeds from the
regional office which prior requested farmer associations to write together fabmers
demand for seeds. Although only few farmers requested Ajinkya from his village, due to
unavailability of norBt Bunny, all organic farmers ended up planting Ajinkya.

A tribal farmer from a remote hilly arehas beenpracticing traditional agriculture
without any inputs and he has been an organic farmer sinceydsiee He cultivates
cotton on4 acres, for the first two years he used Bunny with an average of 2.5 g/a yield,
in 2009he used Ajinkya and expected -B5/a yield.fiLast year two farmers plaed
Ajinkya and they had higher yields than Bunny farmers, which inspired other farmers, so
this growing season everyone has been growing AjoiRyBle said he was dafied with
Ajinkya since he madeero investment and for 2010 he did not mind whicheybriti to

use from these two.

In an adhoc group meeting, where foarganic andwo Bt cotton farmers participated in
Vanijiri village (Kagaznagar mandalall organic farmers agreed that Bunny was better
than Ajinkya because of higher germination raiggéer boll and plant size. They were
not happy with Ajinkya and would prefer getting Bunny or Mallika seeds in 2010. They
even expressed thatehwould rethink the continuatiasf organic farming if thee seeds
were not available thigear. Yet Bt farmersvere doing worse than organic farmens
2009 due tothe lack of rainfall and overall all six farmers present agreed that organic
farmerswereprofiting more.

After the operended group discussion, farmers were shown the cotton bolls from the
demoplotthat the NGO initiated in 2009 one hybrid and one variefyeceived from
amtherNGO called CSAto start own seed productignyithout anyoneknowing what

they were seeing. All farmers preferred the hybrid and thought it was a Bt hybrid. Upon
learning thait was nonBt, they were all very much interested and would have liked to
purchase it for the following season. Thituationagain showedlearly how little effort

it takes to convince farmers. They all agreed that the-pp#imating variety was abl®

*> personal commumination with Gangaram. Kannappalli, Kagaznagar district. 06-11-09.
*® Personal commumination with Madavi Jaithu. Regulagudem, Kagaznagar district. 06-11-09.
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withstand climatic changdsut until agronomic aspects were proven to be acceptable,
they would not want to go for varieties.

Oxfam

Every yearthefour partneMNGOs procure the requested amount of seeds from the dealer

in Warangal and then distributbem among interested organic farmdrs.2008, two

dealers offered neBt seeds and Gayathri Seeds was chosen since they offered a better
rate.i When | was 1dBoolsiereglsf, ormomsdn seed dieal er s
explainedKaviraj Sadinenithe project coordinator of one of the partner NG@SS

(OxFaM 2009) This year, most probably the same dealer is asked again to provide the
nonBt seeds.

Last yearPSS ordered 600 packetsmufn-Bt Nuziveedu seed®utinstead they received

279 packets of Méka and 195 of BunnyOxFaM 2009) The order came after farmers
were asked which seeds they would préféne result was a variety of hybrids: Bindu,
Pradam, Chetrapati, Mallika and Bunny, but the first three could not be s@asmedBt
(OxFAM 2009) Due mainly to this reasorsomefarmers dropped out they preferred
planting the requested hybrid with Bt gene rather than staying organic but planting
another hybridDue to parallel cultivation of Bt and orgargottonlastgrowing seasgn

19 farmers wee put on the sanction | i stwhkximong t
meantthat they hado start the thregear conversion again and thggt excluded from

the farmes st (OXFAM 2009) The other reason for the 5% drop was that rains came
quite latethusmany farmers decided tavéch tofood crops.

CROPS, the other NGO which monitors 400 cotton farmers in 14 villages, ordered 140
packets of Mallika and 248 packets of Burlagt year All the seed request of farmers
could be met. Since three years,ottlese two hybrids have been used \arietieshave
notbeenavailable.

Whereas in 2008/0%verage yield was about 6 g/a, in 2009/10 it has been 44l
higher than in other organic projects because of better soil condition and availability of
irrigation in many cases: 25% of the Oxfam farmers use irrigé®rAM 2009)

In a village calledRajulakothapalli(Nellikudur mandal), egroup meeting was called

upon where 10 organic and 5 Bt cotton farmers participated. There are about 200 acres of
cottan cultivation in the village, out of which 42 acres are organic and 158 are Bt cotton.
Non-Bt Mallika and Bunny seeds are used exclusively by the organic farmers who
explained that all of thengot seeds from an autheeid dealer of Nuziveedu (called
Gayathi Seeds) in Warangal through the local NGO, PSS. The same dealer also sells
about 1015 different Bt hybrids from various companies (mostly Tulsi, Mahyco and
Nuziveedu).
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6 Assessing the cotton seed sector

The previous three chapters described the cattenl sector (Chapter 3), the availability
of nonBt cotton seeds (Chapter 4) and the use of cotton deedsganic projects
(Chapter % in two states of Soutimdia. Up to this pointthe first thregesearclguestions
have been answered, howeverstanswerswill only be complete with the overall
assasment ofcotton seed securiiy organic projects which will be done irthis chapter

- and with the description of what organic cotton projects do to avoid contamifraton
GMOs(whichis part ofresarch question Zand will be dealt with in subchapter Y..4

This chapter focuses on summaristhe research findings in the light of the theory that
was descriped in Chapter 2 in order to buipothe models on seeatklivery systems and

to answer the quesin whether seed security exis®®nly upon understanding the
different stakeholders and their relationshigst possible to analgsseed security and
offer recommendations as to how that can be achiduathermore the second part of
this chapter goes are deeply into the present role of the public sector, which is a crucial
elemento balance out the dominanceprivate companies.

6.1 The recipe for seed insecurity

As was expressed in Chapter 2ed securityis understood as farmer groups/organic
proects havinga stablephysical, social and economic access to sufficerantity of
guality seeds which meet their preferenceseasdchoice.Thus seed insecurity arises if
there are problems with any of the following:, the timely availability of suficient
guantities ofguality seedsb., farmers not havingccesdo appropriate seeds., farmers
do not have theght to saveown seeds.

Guaranteeing the access of farmers to suffictprantity of quality seeds can only be
assured if a viable seed gy system exists that multiply and distribute cotton seeds.
Thus taking into account the analysis done in Chapgerthe task of drawing the models

T based onReDDY et al. (2006) to describe the seed systems in Andhra Pradesh
becomes straightforward@he authors in that study claimed that for a visfictioning

seed system that meets farmersd demand f ¢
combination of both the formal and informal system. THuthe models describena
imbalanced situatignwherethere are serious flaws to a healthy seed delivery system,
seed insecurity arises. The isility of seed supply jeopardis the availability
dimension of seed security. In case the present situation reflects a balanced seed system,
the accessangle muststill be scrutinied in order to determine whether seed security
exists. Since in India, farmers have tight to savetheir seed$ India is among the first
countries in the world to have passed legislation graritiegr mregghtssird the form of
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the Praectiono f Pl ant Var i Rightsdd, 2@01 dthiscelememtemll s10d
threaten seed securityfthe following models illustrate the situation of cotton seed
delivery systems dfarnataka and Andhra Pradesh

Figure 16: Cotton seed delivery systems in Karnataka (left) and Andhra Pradesh (right)
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Figure 17: Generalised representation of organic cotton seed supply in Karnataka (left) and in
Andhra Pradesh (right)
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In Karnakata, all seed supply dinsons are in place, althoughardistorted form, with a
clear dominance of private companiédswe only look at organic farmer@-igure 13)
which are the subjeaif this analysis, the picture is more balanced with a supply both
from the formal (public institutiog) namely KSSC andJAS) and from the informal
(farme r sated seeds, NGOs and local seed trading and exchsage) Thus the
appropriate combination dfoth systens was present as of 2009, which according to
REDDY et al. (2006)is the foundation of a healthy seed supply system. This balance is
crucial as it enables a choice for the organic farmers or projects supplying their members
with seeds. Taking awaKSSC as a noBt seed supplier from the picture, as is evident
from organicsources it wouldnost likely happen this yeaie.g Sk.s. 2009) makes the
whole system imbalanced and leaves farmers without chiogoef nonBt hybrid seeds
(UAS, Dharwadwasonly selling varietiesastyear) Consequentlyhe currehbalance is

a very fragile onehat cannot be called stable systenwhich is one condition for seed
security.

The situation is much worse in Andhra Pradesh, wtiexecottonseed supply is alnsb
exclusively dealwith by private companies. The informal sector is totally absent, so as
the public sector. Only a slight exceptibas beerioundin the case of organic farmers:
900 packets of neBt seedsveresuppliedfor one organic projediy a public institution

from Maharashtra (Mahabee)).tHis is not takemnto account, then 100% of seed supply
iIs dominatedby private companies in the state, making the whole cotton seed system
totally imbalanced. Looking onlgt organic projects, except fdnése 900 packets by one
project, every organic farmer gets septbduced from one private compamuziveedu

This situation is not only fralgi but undermines one of the very bagituesof organic
production which is the independence of farmers. Not do they lack the choice, but
even this choice is a very vidrable oneHaving this in mind, no doubtsan be raiseds

to the seed insecurity situation agbtton farmers in general aogganic cotton projectis
particularin Andhra Pradesh.

Overall, te disturbingly nssing public sectoand overwhelming presence of private
sectoris without doubt arecipe forseed insecuritybe of conventional or organic cotton
farmers(as the case of Andhra Praded#dmonstratgs Similarly, an active civil sector
without the presence of public or private sector also leads to seed insecurity (as the case
of Karnataka shows)Although the seed insecure situation has been by 2009/10
manifested itself in the two states to different degrees (less severe in Karnataka), the
possibility still exists toreverse this to a stable, seed secure status and theretayue

the organic cultivation ofcotton However,this is unlikely to happemith the existing

seed system&inceno changes are foreseen for the close futame) n@ more than one,
maximum two years is left to safe the organic cotton sestoce afterwards no nesi

cotton seeds would be availableheT following subchapter goes deeper into why the
public sector cannot be counted on and thibg different strategieseedto be looked for

in searchof seed secure organic cotton projects.
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6.2 Public sector ignorance?

AWhy are they funded, when in crisis situation such as tiey cannot come up with
soluions and help the multipli¢teon and supply of neBt seed8 0 CsA (2009)

Among the two states, only in Karnataka do public institutions play a rdleeicotton
seed supply. As was highlighted earlier, neither Alsbarya N.G. Ranga Agricultural
University, nor theAPSSDGC nor any other public instition in Andhra Pradeshas any
meaningfulrole in promoting and/or providing neBt seedsThis subchapter attempts to
demonstrate why and to what extéme public sector igwvolved or absent in the cotton
seed supplyn Karnataka

The KSDA claims to baeutral in terms of its position on Bt cottorit neither promotes,

nor discourages the cultivation of Bt hybrilsbA 2010) State officials at KSDA
highlighted that itwasimportant to give the choice to farmers and not push them to or
away from the [anting of Bt. They pointed at the central government saying that there
was no official stand on Bt cottonfKsbA 2010) i though obviously it was the
government who gave the approvalstfoz cultivationof GM cotton

One may wonder whether with the esighted PR andvidespreadmarketing efforts of
private companieswhich wereby all interviewed public sources acknowledgexh the
successfuperformance of Bt, farmers get an objective picture on which basis they can
make a proper decision. The freedontlebice can only be guaranteed when people have
the access to all necessary information for a decision. Athdauestion what the
government does in balancing out the -gsighted information and/or promoting the use

of varieties or notBt hybrids, no ansers were provided.

Statements from both KSSGKSSCneeds Bt for survival, since there is no demand for
nonBt andthe companyhas to be maintainedf demand arises again for nest we will

get new seeds (Kssc2009)and the UASDharwadii t h e r oédrssty istofprovide i
nonBt seedsf thereis requirement or indent placed KHADI 2009) makes clear that
none of the institutions have interest in promoting -Borseeds and sees their roles
passively irmerelyproviding what is asked for.

Also, whetherthe position of the state government is really neutral can be questioned.
The gover nmen toftaton is Kaanatakanade @ndutua agrepment with one

of the biggest Bt cotton seed companies in India, the JK Seeds for selling their private Bt
cotton seedstartinglast yearlKspA 2010) Whereas for decades, the private sector was
selling the hybrids of the public sector, the picture reversed and now the public sector
lacking the interest (or the demaasl they call) in noBt hybrid sales and notet having

own Bt hybrids (which may probably change this year as well), took up the role of a
marketing agent for a private company and used its wide distribution networks, founded
ontaxpayers money, for the sal éistetiphasngtr i vat
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been publicied very much, yet the KSDA adited that if the business turnedit well,
other companiesd Bt hybri@&sA200y al so be so

The DCD in Mumbaiand state governments dieot promoting Bt, but also not putting
obdacles in front of b a <ral state officials repeated different interviews(DcD
2009, KsbA 2010) Bt is not recommended for rainfed situation or light soifhereas
higher fertilisstion and split doses of fertiks application are all requirementor its
success$ highlightedthe joint director of theDcD (2009) What state governmentsave
been trying recently is to reach out to farmers via extension services and tell them that if
the rightconditions are not methey should not grow B{DcD 2009). State officials at
KSDA commentedhat they explicitly did not recommend Bt for rainfed ar@aspA
2010).The only problem is that even thoufdgrmersdo not want Bt, they do not haee
choice any moreKolhatkar complained thafi he problem is thatcompanies are
cheatng, since they do not tell the requirements for Bt cultivaiotine farmers. 38% of
cotton is irrigatedin India, all the rest is rainfed, thus most Bt cotton is cultivated
areas where it should not b€DcD 2009).

The situation wa very well summared by one interviewed scientist @RC, Hebbali

who said thatthe public seed distribution channel is in bad shape; even thalgh
universityhas highyielding norBt hybrids, which have higher potential than Bt hybrids,
fino one bothex distributing thent...). It should be the role fostate seed corporations,

but they are not keen on promoting variefiesr norBt hybrid® (CrRc 2009). The
private sector has good distribution channel systems, which are very much liked by
farmersthus &en though the public sector has better hybridsy will not reach the
farmers(CRc 2009). The fact that thgublic sector is mostly into Bt cotton is clearly
shown by the recently released puddired Bt varieties and the medihype that
surrounded itAs mentionedbefore, theCICR came out last year with a Bt variety named
Bikaneri Nerma, and a Bt hybrid NHHi4. This wa the first time the public sector
entered the Bt sphere in India. Aboutl® state governmemntwere given Bt seed
packageg5-10 kg) for try-out and further multiplication as certified sedfsxD 2009)

The Maharashtra State Sedtbrporation few months ago got permission for lesgde

seed production of the Bt Nwa variety for 2010(Dcp 2009) All this makes the
direction for agriculiral departments and state seed corporations very clear. Yet, as was
told by thejoint director of DcD (2009) it he entry of public secf
market comes way too late, since by now private companies totally dominate the
marketo This view was alsoshared by theige president oNuzIVEEDU (2009)

Last year these public Bt seeds were sold to many farmers, however farmers in
Maharashtrareported that they had bad experience with théwo farmers were
interviewedwho complainedthat their cotbn plants failed and they along with other
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farmers werabout to receiveompensatiot. According to some scientists, the failure
could have happened if the purity was not maintained propéfiychever may be the
reason the reputation of public sector Bould be damaget at least among farmeis
and it would take long until trust regained. The Bt release in the public sector was long
awaited andts approval widely publicised in media, howevisradoption is probably set
back,although nanedianewshave been found to report offit

As of 2009,40 Bt cotton hybrids and/or varietiesvere under research by research
stations across the couritty Knowing thataround 62 Bt hybrids are released for
commercial cultivationif ar mer s ar e If eompanieis,via thdir enaskive n d s
advertisements, so state governments can only help them by recommending which one
are suitable for which regian- opinionedthe joint director ofDcD (2009) which is the
technical body on the cultivation of cotton in thauntry. According to him/i he public

sector lost the battle on the cotton figlthusthe only thing they can do is some control
measures, like price control (as was done tlhy Andhra Pradesh government) or
instructions on disclosing futtuth on seedpackages sed by the Madhya Pradesh
government However more proactive solotis havebeen also offeredpr instancepy

the government oOrissa,which has forbidden the cultivation of Bt cottoAs for the

future, Kolhatkar thought thd@t c o t t oain tiwe hiands ob business and fiéinseed
production will only be left for maintenance reas of the seeds, otherwise m@DcD
2009).He admitted that if there should be a shift for any reason teBholargescale

cotton production would not be podsilany more.

Both the public sectoand market playerseem to have casteleir voteon Bt cotton,
however not all hope is lost for the nrBih cotton case. Ahough thee seedsavebeen

left aside some scientistand NGOsstill try to revive and improvenon-Bt seedsOut of

own interest, without any budget or project from the university, a senior breeder, Dr S.S.
Patil from theCRC, Hebbali - the same research centre developed and released the
public-bred Bt variety and hybridgives norBt varietiesto farmers and involves them at
differentstages of seed production.

He works with a group of farmers, receswbeir feedbaclon the seedsevery year, he
involves few farmers, who can thegive away orsell the seeds freely but who have to
return some seks tothe scientistAs it was described in Chapter 5faamercalledB.C.
Purad, withwhom he has been working f@r years has beerexperimenting withG.

*" The Plant Variety Protection (PVP) law of India has a provision for farmers to claim, via a PVP
Authority, compensation from the breeder of a variety if it does not perform as expected (Section 39
SZ) of the PVP Act, 2001) though such a body has not yet been set up.

® When the breeder of the public Bt hybrid, Dr B.M. Khadi, dean of postgraduate studies of UAS,
Dharwad was asked about the failure, he said that some Bt variety farmers failed last year, but this
was not because of Bt, since other non-Bt varieties also failed. Ain drought situations with long dry
sgoells, like in Maharashtra in 2009, irrespective of Bt, cotton fails generallydo(KHADI 2009).

* http://ww.plantauthority.gov.in/pdf/DUScenterskharif09.pdf, 12-02-10.
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herbaceumspecies, though last year inas givenG. arboreum seeds for testingrhe
scientist comg@ined though that the research center has given @ahisutunmvarieties
(50-60 kg) to NGOsrecentyears, none has taken sgstematic seed production. The
centreis willing to give parental seeds to farmers and NGOs for thetmry tandevaluate
what isbest for their conditiond.ast year only a small NGO requested +®irseeddut
the CRC was only able to provid€-15 kg seeds NGOs, farmers need tequesa year

in advance so that the centmuld producesufficientquantity(CrRc 2009)

The researcleenter has an ongoing research on drowugsistantG. hirsutumgenotypes

with the objective to recommend the genotypes suitable for the different zones under
drought conditions. In 20067, four proved to be very good (in terms of low drought
resistant gsceptibility index and high yield): Sahana, ARBB5, ARB 757 varieties and a
hybrid named SSI5. All these have been officially released since then. Last years, other
four varieties were added to this list: ACCUB-Cy, CPD817, DHH0761, and WGHH

411, nme of which are released ygRc 2009).Similar research is egoing at Guntur

(in Andhra Pradesh), Surat (Gujarat), Kandna (Madhya Pradesh) and Hisar (Haryana)
with G. hirsutumdrought resistant varieties. However, even if research-goorg with
somevarieties and noiBt hybrids, they sem not to reacliarmers.There are about 200
genotypesunderfield trials at the centregbout 25 notBt hybrids have higher pential

than the best Bt hybrids, yab one wants themaccording tdS.S. Patil(CRc 20095°.
Thereforewheneverthe best noiBt hybrids are triedout and proved, Bt geneme
inserted to them antherebythe public sector could come out with harpotential Bt

cotton hybridCRrc 2009).

*% When the main cotton breeder in Guntur (Andhra Pradesh) was asked, exactly the same answers
were given: non-Bt hybrids and varieties with potentially high yield and good qualities are available,
yet no one requests them (ANGRAU 2010).
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Whereas in Karataka, seeds for organic cotton projects come both from the public and
civil sector, in Andhra Pradesh, all seeds are bought from private companies. Depending
on whether hybrigl or varieties are at stakend whether seeds are bougsayvedor
exchangeddifferent risksarise with regards to the contamination of seeis Bt genes.

This chapter shortly introduseheserisks and explais which measures are used by
organic cotton projectand which are further recommend@dprevent contamination of
seeds.

Most certification bodiesn India toleratethe presence of GMOs in orgarottonup to
0.1%, which is the limit of reliable detectiofollowing practises in the European Union
(ADITI 2010) With respect tahe costs of segregation apadssiblecontaminéon with Bt
material in norBt crops, the questioim the West has focused on the liability aspedto
should pay the additional cost. Logically it should be the source dithe nt ami nat i ¢
following the polluter pays principle, which is an accepteactiise in the European
Union, however in developing countries, such as India this is not the Asd®ecame
evident throughout all farm visitdhe cost of segregation from Bt cottsnborne by the
organic farmemlone and only the premium may provida incentive for the farmer to
preserve the integrity of his/her organic produce. IfjBhesare detectedh the organic
cotton, the farmeror even whole farmer groupd)ears all the costs: loses his/her
premium as well as the organic statuseveralof sud cases happened alone this
growing seasom all organic cotton projects

Contamination from Bcotton can happeat biological level through transgene flow or at

physical level through mixingp during the handling of production and ppsbduction

processes. The risk of contamination can arise during a variety of steps: maintenance of
foundation seeds, seed and/or cotton production by farmers (cross pollination, volunteers,
use of equi pment ), cotton st or adrem) the farn
ginning factories and ginning factory processes. Since the present study focuses on cotton
seeds, the whole chain tpthe processing at ginning mills is involved.

7.1 Non-Bt cotton seed production

Hybrids

95% of tybrid cotton seed productiom India is concentrated in Gujarat, Andhra
Pradesh, Tamil Nadu, Karnataka and Maharasl{¥f@8NKATESWARLU 2007). In
Karnataka, dring the 2006/07crop season, the total estimated area under cstted
production wass000 acresin Andhra Pradesht was 16 000 acresMENKATESWARLU
2007, thoughin the later,all seeds were exclusivelgroduced through orders from
private companies.
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