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ABSTRACT

In Asia Non-alien species specific pathogen free (SPF) Pacific white shrimp Litopenaeus vannamei
production reaches 1,875,542 metric tons in 2009. Major loss crises in shrimp forming industries
due to pathogens reflected various molecular technique diagnostic method improvements. Of about
2961.33 hectares lands of India had approved for Litopenaeus vannamei farming. Illegal
exportation of SPF L. vannamel exceeds 30,000 metric tons. The various WSSV infected L.
vannamel farming regions in Tamil Nadu and Andhra Pradesh was listed out. 24 permitted
broodstock production for SPF Litopenaeus vannamei includes Tamil Nadu, Andhra Pradesh and
Gujarat states of Indian hatcheries where mentions the legal broodstock availability in India.
Formers illegal cultivation of L. vannamei makes way for infection of native shrimp pathogen
infection to the SPF L. vannamel. The illegal cultivation should be controlled by sanitizing with
concern precaution measures constructed by national and international rules and regulations.
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INTRODUCTION

Shrimp culture forms as a major contributor in teastal aquaculture all over the world. About 1.2
million hectares of potential brackish water aneadastal regions of our country is under culture
for shrimp cultivation. The cultured shrimps ar@ested from our country is about 50% of the total

shrimp exports. Hence there is huge potential Herrhore expansion of costal shrimp aquaculture
in our country. But the fast increase in shrimpriizag has resulted in environmental and social
concerns for the last decade. However these thargs now largely considered and social

recognition of shrimp farming has been attained.

The recent globalization in trading the productgsenmany new issues such as traceability of the
manufacture, strict quality profiling of the foodfety vice aquaculture, particularly antibiotic
residues, heavy metals and pesticides, diseasartission, etc. all of which for a strong framework
for this sector and the various programmers unkientdoy Coastal Aquaculture Authority (CAA)
sufficiently address these problems (Anonyms, 20%6yeral shrimp species are being cultured in
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ponds, and one particular species that is gainopyiarity in tropical countries is the white shrimp
L. vannamel. This penaeid shrimp has fast growth rate, thigssculture period is significantly
reduced. It is now evident that vannamei is farmed and established in several countriesaist,E
Southeast and South Asia and is playing a majaifgignt role in shrimp aquaculture production.
There is very limited research works were done lm d¢ulture and growth performance lof
vanname with different stocking densities in brackish wapemds in India (Karuppasamst al.,
2013).

India’s shrimp industry has urged the Governmenaltow the import of specific pathogdree
(SPF) Pacific white shrimp, Litopenaeus vannameie do recession. It says that the main
contribution from Panaeu monodon has declined @828ue toculture and disease problems. It
also states that an Aquatic Quarantine Facility FA@as set up in Chennai and funded by the
National Fisheries Development Board to ensure SR& status of the importdd vannamei
(Remanyet al., 2010).To combat the ggvailing challenges ifarming P. monodon, L. vannamei,
commonly called as the Pacific white shrimp widelyltivated in the US and the Western
Hemisphere (Rosenbery,1997) is being introducedamsalternative specied.. vannamei is
considered to be more disease resistant, toleraritigh stocking densities, low salinity and
temperature and with high growth rate (Briggal., 2004). The decision to impdtt vannamei in
India was spurred further by the continuous demaihthe shrimp growers and traders for the
introduction of this shrimp as they believed thagre is good export market potential for this
species. The importation of this exotic shrimp edlfor the set up of a quarantine facility which
was essential to reduce the risks of adverse sff@gsing from the introduction of non native
species (Sindermann , 1990). Subsequently, a dedicuarantine centre far. vanname called
the “Aquatic Quarantine facility fdr. vannamei” (AQF), was established in Chennai, Tamil Nadu,
as a technical arm of the Rajiv Gandhi Centre fqué&culture (RGCA) under the Marine Products
Export Development Authority (MPEDA), Ministry of ddhmerce & Industries, Government of
India (Remanyegt al., 2010.

A non-indigenous species of Asian productvannamel went from 2,310 metric tons in 2000 to
1,875,542 metric tons in 200R. vannamel production of about 18247 MT from 2,930 hectares in
2010-11, the production reached 80,717 MT from 7,B8ctares registering an increase of 342%
and 167% respectively in production and area umdéture respectively (SEAI, 2013). While
comparing to the production through 2003 of maituca specie$enaeus monodon indigenous to
Asia, increased only 22.8% for the period (FAO-hEises and Aquaculture Information and
Statistics Service in 24/02/2011 says 623,194 mdtms in 2000 to 765,346 in 2009). Asian
shrimp industries face instable resultdPinrmonodon, mainly due to the infection of disease in the
wild brood stock production farms. Asian shrimpnifiartake advantage of genetically improved
Specific Pathogenic Free (SPE)vannamel brood stock available from growers in the USA. Bio-
security was the major prevention of infection isigL. vannamel. The next important factor was
low cost production: about ¥2 when compared Witinonodon (Anonyms, 2010).

The level of pathogen changes depending on thesdmarity level maintained under Specified
Pathogen Free (SPF) shrimps which was designed itimime the infection and spread of
pathogen. SPF is specified only for shrimp thatraaintained in high bio-security amenities, such
as a Nucleus Breeding Center (NBC), which suppbdasSPF status with two or more years, tested
of documented disease. Although up-to-date thene imternational recognition for SPF list by the
global shrimp farming industry, the US Mari8arimp Farming’rogram (USMSFP) developed the
list of specific pathogen for SPF penaeid shrimptha United States. This data is potent and
updated while new pathogen identified and more r@ateudisease diagnostic tools become
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available. In 1989 the Marine Shrimp Farming PragrdJSMSFP) develops the world first
population of SPF shrimp, and the SPF stocks vafughrimp farming industry is now approved
worldwide. (Mosset. al., 2003).

The Coastal Aquaculture Authority (CAA) while comnipgy with other related organizations has
already shortlisted the SRFEvanname suppliers based on the genetic base and disesssthtus
and the import of SPF brood stock has been direatdd from such suppliers. It offers many
potential suppliers of SPE. vannamei brood stock in the approved list based on the tgebase
and experience in the field. When the non-indigengluimp varieties L. vannamei culturing was
allowed by Indian Government; the CAA allowed imjpay broodstock seed production and permit
for culturing SPFL. vannamei to the farmers. The formers very promisingly respdo it. It is
inspirable to note that few years back closed nammmp farms also started farming new shrimp
variety shrimps. The aquaculture production boomeeahanifold in the frequent years. In fact, this
resulted for local demands for considerable ext®ther than shrimps, the farmers cultured other
fish varieties and crabs are also being. Speciithéyen Free (SPH)itopenaeus vannamei
broodstock developed for the first time in IndiaRgjiv Gandhi Centre for Aquaculture, the R & D
arm of the Marine Products Export Development Adtlioin association with the Oceanic
Institute, Hawaii, USA, is ready for supply to Hagcy operators at reasonable rate. The primary
objective of this initiative is to produce seleety bredL. vannamei shrimp broodstock (mother
shrimp) that exhibit good hatchery performance gooducing high quality shrimp seed which
should exhibit fast growth andigh survival on commercial shrimp farms in Ind@nonyms,
2013)

Rajiv Gandhi Centre for Aquaculture is a Societpdiions under the Marine Products Export
Development Authority, a statutory body set up iy Government of India under the MPEDA Act
1972, under the Ministry of Commerce & Industry,v&oof India, for promotion of export of
marine products from India. Specific Pathogen Hrest larvae imported from Nucleus Breeding
Centre of Oceanic Institute, Hawaii, USA, shallgrewn from PL to 40 gms in MPEDA/RGCA
facility Vizag. Six to eight months period is regpd for growing PL to 40 gms size. The above
project has the capacity to produce 45000 numbdéraddstock annuallyAnonyms, 2013)This
project shall help Indian farmers to produce 1.8&IMT of additional shrimp for export worth
around Rs. 4000 crores per annum by utilizing ak@@00 Ha water spread area for two crops per
annum. Most importantly, this initiative of MPEDAIlvdeliver quality broodstock to shrimp
hatcheries and thus ensure the supply of qualiégseequired for several thousands of small and
marginal farmers at affordable price. The firstchabf around 20000 Nos. of high quality SPF
L.vannamel broodstock produced at RGCA facility at Visakhaypat is ready for supply to
approved shrimp hatcheries in India at half thegpaf imported stockAnonyms, 2013)

During the financial year 2011-12, for the firgné in the history of Marine product exports, the
export earnings have crossed US$ 3.5 billion. Espaggregated to 0.86 million tonnes valued at
Rs. 16597.23 crores and US$ 3508.45 million. Coergbdo the previous year, seafood exports
recorded a growth of 6.02% in quantity, 28.65% uipee and 22.81% growth in US$ earning.
Frozen Shrimp is the major export value item actiogrfor 49.63% of the total US dollar earnings.
The above was achieved during a period of recessitime international market. One of the major
reasons for the increase in production and higkeor turnover was due to the introduction of SPF
L.vannamel shrimp for Aquaculture production. Considering testablished infrastructure for

farming shrimps in India, it is reasonably easy fovannamei farming and can substantially

contribute to marine product export from the countiowever, one of the major obstacles for
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increasing thd..vannamei production is the non-availability of quality SBFoodstock in India in
required quantitiesAhonyms, 2013)

The governments decision to allow domestic farmifg exotic prawn pecies,itopenaeus
Vannamel (commonly called white leg shrimp or Pacific whigarimp), in 2008, though much
belated, has helped diversify the products basket Seafood exports. The countrys fast
growingaquaculturendustryhad been demanding permission tarfavannamei shrimp for long
because it offered several advantages over some isiecies, including black tiger shrimp, which
constituted the bulk of the shrimp exporiéannamei prawns reared from selectively bred deseas
free seed thrive well undertansive farming situations, tolerate a wide raneater salinity and
temperature fluctuations, and require relatively-larotein diets to save on feed cost. Besides, it
can breed (mate and spawn) under captivity, showiradatively high survival rat@ the hatcheries
(Surinder Sud, 2013)Its introduction has indeed paid immediate dividehg way of a spurt in
exports. Official numbers indicate that marine prad exports touched a high of 0.86 million
tonnes, valued at $3,508.45 million (Rs 16,%%ore), in 201412. This translates to a yean-year
growth of six per cent in quantity, 28.6 per centupee earnings and 22.8 per cent in dollar terms.
Frozen shrimp, including Vannamei, formed nearly @b cent of the seafood shipments. It is
notevorthy that the export surge in 2012 came about at a time when the global seafooddbaz
was passing through a recession because ofsayaaly, which tended to persist in part of 2412

as well.

Debutant Indian Vannamei farmers, most of whomsamall and marginal fish producers operating
water bodies of 0.5 to five hectares, have mandageabcket goodeturns(Surinder Sud,2013)
Vannamei is essentially a prawn species found comiymion the western Pacific Ocean. Under
natural conditions, its adults prefer to dwell e tsea, while the juvenile like to live in estuarik
was successfully bred in capty for the first time in Florida in the early I9s. This paved the way
for its commercial cultivation that began in soatid central America in the late 1970s and spread
rapidly to other countries. China, Taiwan and Tdrail are among the largest Vanmei producing
countries now. However, the Indian authorities mesgons on permitting domestic farming of
Vannamei, which delayed the countrys entry into linative Vannamei export market, were
understandable. Neither broodstock (mother shrimgy) good quality seeds of Vannamei was
locally available. Allowing their unregulated imp®mwould have posed the risk of importation of
exotic fish diseases that could prove perilousther existing shrimp aquaculture industry. It was,
therefore, good that vile granting permission for the import of specifiathogen free vannamei
broodstock, the government imposed stringent quaeamequirements and restricted the entry of
imported shipments to only the Chennai port, whieas equipped to enforce the stimeld
guidelines(Surinder Sud, 2013)

Since the success of commercial farming of Vannatepends largely on the availability of good
quality seeds, their local production was deemeugkenative to reduce dependence on imports from
countries like the US, Thailand and Singapore. Rhgv Gandhi Centre of Aquaculture (RGCA),
the R&D wing of the Marine Products Export Develagr Authority of India, has now begun
producing Vannamei broodstock Idigan collaboration with the Hawaibased Oceanic Institute, a
nonprofit R&D body dedicated to marine aquaculttR&CA last month offered the first batch of
20,000 mother shrimps free of pathogens of seladitshses for sale to the hatcheries to ed by
them to produce good qualiyannamei seeds for fish farmers. These broodstankes lheen bred at
RGCAs production facility at Mangamaripeta in Vieakatnam, which has a total annual
production capacity of 45,000 mother shrimps, eaudiing a fragon of the imported shrimp. This
project is said to have the potential of helpirghffarmers to produce annually 135,000 tonnes of
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vannamei shrimps, valued at Rs 4,000 crore in thmoréxmarket, from 10,00Bectare water
spreadGiven the growing intest of the local aquaculturists in Vannamei culfimaf there is need

to expand the broodstock production capacity atMlsakhapatnam centre or set up more such
facilities. An expansion of Vannamei farming camidently, augment shrimp supplies for both
export and domestimarkets(Surinder Sud,2013)

SPF - SPECIFIC PATHOGEN FREE

SPF animals are special stock of animals that ep ik specific pathogen free facilities under
rigorous monitoring system, which are subjecteddositive and accurate diagnostic methods. The
animals are repeatedly bred under controlled cmmditto maintain their freedom from specific
pathogens and the SPF designation itself is temted regular basis over an extended period of
time. The SPF animals are not innately resistatihéospecified pathogens or infections, although
they can possibly be developed as specific pathoggstant (SPR) species. They are not produced
to provide either superior genetic stock or impobwalturing attributes such as fastgowth.
However, these characteristics can be incorporatted SPF stock to increase their commercial
value. The SPF status of stock animals is lost dheeanimals are removed from the designated
facility even if the animals are not infected owvelep any other disease symptoms. The SPF
animals may be referred to as “high health” stooc&eothey are transferred to other wedtablished
unit with history of disease surveillance.

SPF STOCKS PREVENTED PATHOGENS

The specific list of pathogens the SPF stocks mee from varies between suppliers. Principally,
those pathogens must be a significant threat tonithestry and possibly to international trade. All
the OIE listed pathogens are normally considerdaek gathogens affecting any life cycle stage of
animal should be included. These pathogens musletertable with reliable diagnostic methods
that can evaluate the animal health status. Moredkiey must be physically excluded from the
animal culture facility. (Anonyms, 2008)

ADVANTAGES OF SPF

SPF animals offer an advantage to a country intimdua species for the first time as it offers some
assurance that the imported animals will not inticed the listed pathogens to native species.
However, SPF stocks may harbor other ¢(spacified) pathogens, and this should be takenanto
account as it can pose a risk when the animalsiader stress. With regard to shrimp culture,
biosecurity systems are adopted to overcome attbfedisease outbreaks. The main concepts of
biosecurity systems are to exclude pathogens ahdradication if they occur. SPF stock is one of
the major components considered in any biosecsgistem, since the specific pathogen can be
eliminated and contamination minimized. SPF aninaaés extremely useful for basic and applied
science research especially to immunological studra vaccine trials since the listed interfering
pathogens can be ruled out. The SPF animals aveeakential for other bioassay; for instance a
study of shrimp viral diseases, where the shrimlice is not available, the pathogen free animals
are certainly needed for bioassay study. (Anony06g8)
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TYPICAL RISKS ON HANDLING SPF

The major concern of SPF stock is the potentiableras caused by inbreeding. SPF development
is reliant on inbreeding of animals to maintain sistent production. Such a production system
inevitably faces the problem of genetic deteri@matiThis may pose problems such as reduction in
disease tolerance, growth characteristics, and alinelopmental abnormalities of stock animals.
Lacking natural immunity could be another risk ® donsidered. As the SPF animals are cultured
under hygienic condition with minimal contact tormal micro flora, their acquired immunity is
rather low. Thus, SPF stock may not perform wellemnonbiosecure or outdoor open culture
operations.

SPF animals are only free from tested specific gigghs, however the hidden/unknown pathogen
are usually overlooked. Mutation of specific pattieg commonly occurs especially in viral
diseases. This means that although the monitoniagram is active, the pathogenic agent may be
missed out. This hidden risk can consequently oskreat to the health status of the animal.
(Anonyms, 2008)

SPF ASSURANCE

The SPF status of the shrimps is ascertained Besitrg of the seven pathogens which are of
industrial concern. PCR technique is employed fer detection of these pathogens. Screening is
done as per the OIE manual (OIE., 2003). WSSV, INFHHINHPB, YHV/GAV, IMNV and TSV
pathogens are detected by OIE certified kit 1Q 2D@®ection and Prevention System (supplied by
Farming IntelliGene Tech. Corp, Thailand) and BP PyRe Taq Ready-To-Go-PCR Beads
(supplied by University of Arizona, USA). DNA extts are prepared from the pleopod samples
and faecal strands as suggested by the OIE re@xypiamer supplier. One half of the extracted
DNA is stored for further confirmation test. Scremnof RNA viruses is also done in the same
manner. Amplifications of WSSV, IHHNV, NHPB, IMNVISV, YHV/GAV are performed in a
UNI 1Q programmed thermal cycler (PE Applied Biogyss). The PCR products are then
separated in 2% agarose gel, stained in ethidiwumiole and the results are then documented using
gel documentation systerR¢é¢manyet al., 2010)

HISTORY OF L.VANNAMEI IN OVERSEAS

L. vannamei was an important species for Mexican inshore fisle® as well as for offshore
trawlers during 20 century (Boone, 1931a). In 1973 in Florida thevbhatedL. vannamei was
raised us aquaculture. During the warm El Nifio ye¢he culture of.. vannamei results exclusive
production in Latin America, and reduced due todlsease during the cooler La Nifia years. The
susceptibility ofL. vannamei to diseases includes white spot syndrome, Taurdreyne, infectious
hypodermal and haematopoietic necrosis, baculomidfjut gland necrosis andbrio infections.
The break through production &f. vannamei overtakesP. monodon by the world wide to
1,116,000 t by 2004 (Boone, 1931b).

Greenpeace International includes whiteleg shrionfhé seafood red list in 2010. The Greenpeace
International seafood red list is fishes list which very high risk of being sourced from
unsustainable fisheries which was sold in worldwsdpermarkets. The Greenpeace reasoned as the
destruction of plenty mangroves areas in sevenahities, for farms over-fishing of juvenile shrimp
from the wild, and notably human rights violatiohs.1973 first spawned this species in nauplii of
Florida and shipped from Panama from a wild-cauglated female. With good pond results,
unilateral ablation and sufficient nutrition inndem advances maturation in Panama in 1976 and
theL.vannamei marketing raised in South and Central Avaer
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Successive progress of intensive breeding andngeageichniques directs to its culture in Hawaii,
mainland United States of America, and more in @ér#nd South America by the early 1980s.
After this, the commercial culture of this speciesLatin America showed a quick rising trend
(with continues 3-4 years at warm, wet 'el nifi@rgg, interrupted by declination with concurrent
disease outburst during the cold 'la nifa' yearstehd these problems, thevannamei production
rises from America — after decrease from its eafl@ 000 tones peak production in 1998 to 143
000 tones in 2000 had peaked to 270 000 tones by.28sia shows outstanding growth lof
vannamei production.

Even if no production was stated to FAO in 1999¢g#dches nearly 1 116 000 tones by 2004 and
breakdown thé.. vannamel production in China, Taiwan Province of China dindiland, due to a
number of favourable factors. Many Asian countr@isinclined to advances cultivating.
vannamel due to aware of importing exotic diseases, hetxatrains stay officially detained to
experimental testing only in Cambodia, India, Malay Myanmar and the Philippines. With legal
restriction Thailand and Indonesia freely allowésl marketing culture, henceforth may be only
SPF/SPR broodstocks imported. Meantime, most L&atierican countries have strictly quarantine
laws or abandoning importing foreign pathogens wighv cultures (Briggs, 2006). Meanwhlle
vannamei main cultivator in the world wide extended itg s follows: China, Thailand, Indonesia,
Brazil, Ecuador, Mexico, Venezuela, Honduras, Guala, Nicaragua, Belize, Viet Nam,
Malaysia, Tawian P.C., Pacific Islands, Peru, Cdi@n Costa Rica, Panama, El Salvador, the
United States of America, India, Philippines, Canibp Suriname, Saint Kitts, Jamaica, Cuba,
Dominican Republic, Bahamas (Briggs, 2006).

Table. 1 List of approved suppliers for import of ?F broodstock ofL. vannamei

S.No.| Name of the suppliers Prime center | Place Country
1 Oceanic Institute Waimanalo, | Hawaii, USA
2 Kona Bay Marine Resources Kekaha, Hawaii, USA
3 Shrimp Improvement Systems SIS Islamorada, | Florida, USA
4 SyAqua Bangkok Thailand
5 Vannamei 101 Co.Ltd Phuket Thailand
6 Charoen Pokphand Foods PublicShrimp Genetic| Bangkok Thailand
Co. Ltd Improvement
Center
7 Shrimp Improvement Systems SIS Lim Chu Singapore
Pte. Ltd Kang Lane
8 Shrimp Improvement Systems SIS Kailua-Kona | Hawaii, USA
Pte. Ltd
9 High Health Aquaculture Inc. Kailua-Kona | Hawaii, USA

Source: CAA — Govt. of India
REGULATION OF SPF L. VANNAMEI CULTURE IN INDIA.

The dynamics of Indian shrimp farming was alwaystadled by the enthusiasm of the enterprising
farmers. Unlike other sectors of food productiohrirmp farmers always went ahead of the
scientific community in India and welcomed ideasl &&chnology from foreign experts. The need
of regulations in the sector was felt in the e&ys itself, and the supreme court verdict in 1896

response to a public interest litigation (PIL) bedrall forms aquaculture other than traditional
farming within the coastal regulation zone (CRZH astipulated compulsory registration of all
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farms from Aquaculture Authority. Under the Envinsental Protection Act, 1986 Aquaculture
Authority was set up in 1997 to regulate the sewtith its head quarters in Chennai. Considering
the need for a stronger legislation to safeguaedititerest of all the stakeholders of the coastal
areas along with preservation of the fragile ectesysthe Government of India passed the Coastal
Aquaculture Authority (CAA) Act, 2005. The authgris empowered by the provisions of the Act,
Rules and Guidelines to regulate coastal aquaeudtnd to ensure sustainable development without
damaging the ecosystem (Pramod Kiran and Shyaralii,2012).

The Department of Animal Husbandry, Dairying & Fasies (DAHD&F), Government of India,
Notified there date on 15.10.2008, issued under ltheestock Importation Act, 1898, has
sanctioned CAA to grant approval for importing katetnck of SPH.itopenaeus vannamei from
selected suppliers. Rajiv Gandhi Centre for Aquacal (RGCA) with funds from National
Fisheries Development Board (NFDB) to function ajuatic quarantine unit at Neelankarali,
Chennai. Costal Aquaculture Authority had perfornae8tandard Operating Procedures (SOP) for
the Aquatic Quarantine. The managing and monitorfieghnical Committee for performing
Aquatic Quarantine was represented by the DAHD&i8lry of Agriculture, Govt. of India vide
Order N0.35029/13/2008 Fy. (T&E) dated 2.6.2009.3Dv.2009 under the Coastal Aquaculture
Authority (Amendment) Rules, 2009 issued Gazettetifidation concerning Guidelines for
controlling hatcheries and farms for introductiorf &. vannamei (Anonyms, 2013).

The authority can make regulations regarding thesttaction and operation of farms within the
coastal area, inspect the farms for ascertainimg@ammental impacts, register them, can order the
demolition of polluting farms, etc. It will be thegency to fix standards in the sector with regard t
inputs liks seeds, feed, additives, chemicals andg] etc. used in the farm in addition to ensuring
protection of both ecologically and socially sensitareas from being converted to aquafarms.
According to the Act, all coastal aquaculture fashsuld be registered with the authority, usually
for a period of 5 years. Construction of new famithin the 200m from the highest high tide limit
is prohibited in the coastal regulation zone, hosve¥arms constructed before the enactment of
CAA and non-commercial research farms by the agsnoi government are permitted to operate.
The authority has a District Level Committee andt&ievel committee to verify applications for
registration of the farms which are disposed inngetbound manner. Further, the authority can
collect samples from the farms, analyze them, ctlusen facilities for unsustainable practices and
recommend for punishment of individuals involvedai@od Kiran and Shyam S. Salim, 2012).

The authority issues guidelines for sustainableaagiiure practices. It has prohibited the use of 20
pharmacologically active substances and set rdsieuels for permitted substances. Management
of waste water is another major concern and itasdatory for farms with more than 5 ha area to
install effluent treatment system and the authohis stipulations for different water quality
parameters at discharge points in estuarine arehsa@astal marine waters. Farms with more than
40 ha area need to conduct Environmental Impact#sssent at the planning stage and should have
an Environment Monitoring and Management Plan (Bckiran and Shyam S. Salim, 2012).

The key role of the facility is to ensure the SRa&us of the imported broodstock, thus preventing
the entry of any infected broodstock. The centred&d by the National Fisheries Development
Board (NFDB), Ministry of Agriculture, operates &tandard Operating Procedures (SOP) framed
by a team of technical experts. The member ingiitgtinvolved in this effort include the Coastal
Aquaculture Authority (CAA), the Aquatic Quarantiaed

Certification Services (AQ & CS, Ministry of Agritture, Dept. of Animal Husbandry, Dairying &
Fisheries), the National Fisheries Development 8o&NFDB), the Central Institute of
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Brackishwater for Aquaculture (CIBA, Indian Counoil Agriculture and Research), the Marine
Products Export Development Authority (MPEDA) am@ tRajiv Gandhi Centre for Aquaculture
(RGCA). All activities of the AQF are under the &grovision of Livestock importation Act, 1898
(Remanyegt al., 2010)

BACKGROUND OF PACIFIC WHITE SHRIMP L.VANNAMEI CULTURE ACTIVITY
DEVELOPED IN INDIA.

The Government of India (GOI) permitted pilot-scairoduction of the species in 2003 and
subsequently permitted the culturelofvanname in the country in 2008 based on a risk analysis
carried out by Central Institute of Brackishwateguaculture (CIBA) and National Bureau of Fish
Genetics Resources (NBFGR) which recommended tlu-qmale introduction ofl.vannamei
culture in Indiaalbeit with strict regulatory guidelines. Accordingly theodal research and
development agencies have jointly evolved detadedielines for importing broodstock, seed
production and culture df.vannamel (Kumaranet al., 2012). White leg shrimp is an alien species
and the extension officers and farmers are notliamabout its biology, seed production and
culture practices. It is essential that the extamafficers, field consultants and farmers are¢o b
properly sensitised about pre-quarantine, quaramtid post-quarantine requirements for importing
of broodstock and inspection, application proceslupeoduction practices including bio-security,
food safety, environmental and social responsybélgpects of.vannamel culture. Sensitisation is a
viable extension methodology to increase the avem®tevels, inculcate the basic knowledge about
a technology or innovation and encourages its egfitin (Abdulsalarnet al., 2008 Mercy et al.,
2008).

In IndiaL. vannamel species was used as shrimp culture through the.y€he sector increases in
numbers of farms and hectares destined for shriolfjure with the improvement of culture-

technology. There are totally 2961.33 hectaresaod Ito date allocated for shrimp cultivation and
was shared by seven state shrimp farmer& f@nname shrimp-farms in India. In agreement with

the current position of the shrimp culture in Indiae L. vannamel introduction made a essential

options that make the shrimp culture survival amtiypossible in India. The productivity and

economic concerns make advantage for the introalucti this new species.

ThelL. vannamei is launched for second time in India, due to iregignce and favorable prices for
P. monodon during the first time was tried to introduce in dkma Pradesh during 2003. Non
indigenous speciesL( vannamei) provides with greater adaptation to Indian enwvinental
conditions the shrimp cultivators replaced it iastef indigenous specieB.(monodon), with the
aim to improve the farms production efficiency. ldenit makes effortless breed under conditions,
but affected by the major viruses i.e., WSSV, MBMHNV, YHV and TSV. Generally, penaeid
shrimp can be infected by more than twenty diffexérmuses (Haggt al 2012).

Henceforth, the commercial introduction must be arnstrict measures of sanitary and genetic
conditions of foreign species, controlling the otfen of new pathogens and preserving the genetic
variability in originator populations. According tthe Marine Products Export Development
Authority (MPEDA), a government trade promotion agined that illegal vannamei farming will
be posed the threat of introducing new shrimp disgdo shrimp farms in the state of Andhra
Pradesh, India. Leena Nair, Chairman of MPEDA daithers were illegally breeding vannamei
and distributing them across Andhra Pradesh Sieaeagight shrimp are not tested for antibiotics,
exporters were passing therh. (vannamei) off as sea caught shrimp (Rachel Mutter, 2011).
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MAJOR IMPORTED COUNTRY OF L.VANNAMEI

Shrimp aquaculture productivity and the sustairnigbdre, however, permanently making trouble
all around the world by the epizootics of endenmd #oreign origin. The annual losses by diseases
infection on shrimp production world was estimaadgdut 3,000 million dollars per annum, but the
productivity is approximately 3,700 million dollaper annum (Lundin, pers.comm.). Most often,
shrimp production affected by diseases as endenmbesause the presence of pathogens in
continuously cultivating shrimp hatcheries and famaservoirs. After the introduction of infected
animals into hatcheries or farms the disease mfgctahs outburst. Throughout the continuous
supply of shrimps pathogens preserve and also #tieogenicity increases through the genetic
changes such us as mutation, transduction, tramigmosr transformation.

Development of intensive breeding and rearing teghes led tovannamei culture in Hawaii,
mainland United States of America, and much of @¢r@nd South America by the early 1980s.
There after the commercial culture of this speanesatin America showed a rapidly increasing
trend (FAO, 2006). However, many Asian countrieseveeluctant to promote farming af.
vannamel due to fears over importation of exotic diseaseghvmay come along with the brood
stock and now Asia became the top producer @rinamei among the world (Yarrakula Mahesh
Babu, 2013). While nearly 20 native species aigeed shrimp in South Pacific and Hawaii
islands since 1972, nine foreign species also dnired, initially into Tahiti and New Caledonia
which includesP. monodon, P. merguiensis, P. stylirostris and L. vanname (since 1972),
Metapenaeus ensis, P. aztecus, P. japonicus and P. semisulcatus (since 1973) andP. indicus (in
1981) (Eldridge, 1995; Briggs, 2005). With R, stylirostris was launched in French Polynesia
(from Mexico and Panama) in 1978, from Hawaii tp i the mid 1990s launche®. stylirostris
and in 2002°. vannamel was introduced (Ben Ponia, per. com.). Peru imgubrted the brood stock
of L. vannamei from Mexico in the year of 1970 then among the As@untries China had
imported the broodstock from the Texas in the y&#at988 and all the way India imported the
bloodstock from the Hawai in the year of 2001 (Metttet al , 2004)

P Y JHawall (Waimanale) = USA
o aHawail (Kallua-Kona) —"USA 3
™ =

s S
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Figure 1 L. vannamei imported ares : Hawaii Islands (Kallua-Kona) U&hAarida (Islamorada)
USA, Thailand and Singapore.

About 3,500 kilometers from North America Hawaiistands is located. These are world’s most
remote islands. Hawaii was specialized for biosecbroodstock development because of
succeeding trade winds and strong ocean currens. Bloodstock lines growth mingled with
Hawaii's Oceanic Institution over twenty years. Thanufacturing services are at Waimanalo and
Kailua-Kona islands located separately distancenfdevelopment of any kind. This makes us to
produce fast growth broodstock and SPR broodstodw densities resulting natural productivity
which includes highly productive growth and reproiate characteristics.

In 1998 Islamorada, Florida (USA) Shrimp Improvem@&ystem (SIS) was introduced. This
company performs the commercial genetic improverpesgram for Specific Pathogen Free (SPF)
stocks ofL. Vannamei with established techniques of selective breedisgd widely in other
agribusinesses. SIS is located in Florida, Singa@ord Hawaii. In US market Thailand is the
largest shrimp importer. The 2008 Thai DOF repant®r 464,000 mt of white shrimpL.(
vannamei) and 1,900 mt of tiger shrimg@(monodon) production from nearly 25,000 active farms
(DOF pers. comm., April 20, 2009). It was mostlypered to US also to Japan and the European
Union. Thailand extends of 514,000 k(nited Nations 2009) in SE Asia.

It surrounds with Myanmar at west, Laos People’snDeratic Republic at north and Cambodia at
east and Malaysia at south. Thailand coastline rso2g20 kilometers along the Gulf of Thailand
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and the Andaman Sea (Indian Ocean). Its 76 prosime#ude North, Northeastern (Isaan), Central
and South (Malay Peninsula). The capital city afheprovince has same name. The Central region
has the Bangkok Metropolitan Region, includes t@rgd basin of the Chao Phraya River flows
north-south along Bangkok into the Bay of Bangkakjorthernmost Gulf of Thailand water body.
SyAqua Broodstock lines are esteemed by world'ditepbroodstock suppliers. They are basically
obtained from indigenouk. vannamei, Hawaii stock (1983) and Native Litopenaeus vannamei
Venezuela/Mexico stock (1984).

MAJOR GROUNDS OF L.VANNAMEI CULTURE IN INDIA :

India has vast natural resources suitable for theldpment of aquaculture in the marine, brackish
water and freshwater environments. A long coast Bi18 km along with 3.5 million ha of
estuaries and 3.9 million ha of backwaters, ouemml for the development is immense. It is
estimated that an area of 1.2 million ha are slatdbr the development of brackish water
aquaculture and by prolonged performance yieldsnahty qualified shrimps and profitable fin and
shell fish species. A major share of this poterdral lies in the states of West Bengal (34 pet) cen
and Gujarat (32 per cent) where they greatly remander utilized. Andhra Pradesh has been
leading the country with its enterprising farmerthbin utilization (50 per cent) of the potential
land and in quantity produced. The latest estimplases the total brackish water area developed
for aquaculture at 1, 90,000 ha with a nationatage of 16 per cent.

Coastal aquaculture production areas for fish fogrrackish water, largely in shrimp cultivation
covers approximately 1.23 million ha, which indestthat nowadays about 10% area are in
cultivation. In this 80% undergoes traditional famgh Systems and remaining for extensive and
semi extensive shrimp farming. The shrimp cultimatunder business scene was established in
Tamil Nadu and Andhra Pradesh coastal Waters. D@@®1 and 2002, both Scampi culture &nd
monodon culture had been come down due to severe disedbesak in Andhra Pradesh. At that
time Sharath industries and BMR in Nellore, Andhmadesh, India, applied to Ministry of
Agriculture, GOI for introducingd.. vannamei into the India on the year of 2002. Sharath indestr
and BMR got permission fdr. vannamei into the India during 2002 (Yarrakula Mahesh Balet.,
al., 2013). Sharath industries and BMR got permis&orh. vannamei culture in the terms of pilot
project in the year 2003. They can import brooctlstand produce seed and culture only in their
own farm andthey should not sell the seed to thmdes. Sharath and BMR industries started this
venture in 50 acres each on experimental basis®itho./m2 stocking density in 2003. During the
first crop, harvest size was 20 g, survival rats % and their FCR was 1.5 (Aslam and Yamuna,
2011). The Government of India (GOI) permitted pdoale introduction of the species in 2003 and
subsequently permitted the culturelofvannamel in the country in 2008 based on a risk analysis
carried out by Central Institute of Brackishwateguaculture (CIBA) and National Bureau of Fish
Genetics Resources (NBFGR) which recommended tlo-quale introduction ofL.vannamei
culture in India albeitwith strict regulatory guidelines. Accordingly theodal research and
development agencies have jointly evolved detadedielines for importing broodstock, seed
production and culture df.vannamei (Kumaransgt al., 2012).
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Figure 3 Locality of selected_.vannamel hatchery in Andhra Pradesh

Importation of Specific Pathogen Free (SPF) anirt@abs country provides some assurance that the
imported animals will not introduce the listed pagbns to native species and it mitigates the risk
associated with the movement of the exotic spedies.import of SPF stocks af vanname, is an
initiative by the Government of India to providerisip growers and hatcheries with broodstock of
known health status with regard to certain pathegBRemany.et al., 2010Q. The initiative was an
offshoot of the stagnant shrimp production duexduesive P. monodon culture and its associated
disease problems in India. The production, predantiyg black tiger prawnR. monodon), has
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declined from 106,165 tonne in 2007-08 to 75,996n&in 2008-09, a fall of 28.41 per cent
(Anonymous, 2009).

In India 175 shrimp hatcheries are located, 60lacated in and around Kakinada. Kakinada, a
coastal city in the state of Andhra Pradesh isci@re of the shrimp hatchery industry in India
(John, 2012). The newly imported candidate speaieSPFL.vannamel infected with WSSV had
been investigated in Tamil Nadu costal water wasnded by Hacgt al., (2012a; 2012b). The
following sampling areas (fig.4) are selected fug species identification was made by screenings
of the WSSV infestation were made by advance médedechniques from the culture animals.

Andhra Pradesh ranks first in aquaculture and fuweater marine aquaculture. It ranks second in

fresh water fish production and overall value shfprawn production. Andra Pradesh contributes
nearly 40 per cent of the total marine export aé ttountry. Inland resources comprise 102

reservoirs of which 7 are large, 26 are medium @&hére small reservoirs. There are two lakes —
Kolleru Lake, a fresh water lake and Pulicat laka brakish water lake. 74,000 perennial, seasonal
and long seasonal tanks, fish ponds and fresh waiteis for aquaculture also present in Andhra
Pradesh. Brackish water resources comprise 0.#8Haktars for shrimp culture, a costal line of

972 Kms and 508 fishing villages. In Andhra Pradesastal zone has been demarcated wit CRZ
development maps. The regulation and the enforcem@nbeing over seen by the Shore Area
Development Authority (SADA). The following sampijrareas (fig. 5) are selected for the species
identification is made by barcoding and screeniof¥VSSV infestation were made by advance

molecular techniques from the culture animals.

White leg shrimp is an alien species and the exdarsficers and farmers are not familiar about its
biology, seed production and culture practicesis lessential that the extension officers, field
consultants and farmers are to be properly seeditbout pre-quarantine, quarantine and post-
quarantine requirements for importing of broodstamkd inspection, application procedures,
production practices including bio-security, focafety, environmental and social responsibility
aspects ofL.vannamel culture. Sensitisation is a viable extension methmgl to increase the
awareness levels, inculcate the basic knowledgatabechnology or innovation and encourages
its application (Abdul salaret al., 2008 Mercyet al., 2008).

PROBLEMS AND PROCESS OFL. VANNAMEI IN INDIA

Shrimp aquaculture expanded significantly during ®980s and now represents a multi-billion
dollar a year industry. In 2002, the global shrifapming industry produced an estimated 1.6
million metric tons of shrimp, and production iocted to increase at a rate of 12-15% per year
over the next several years (Rosenberry, 2000ho@iljh farmed shrimp now represent about 50%
of the global penaeid shrimp supply, farmers haftesed significant economic losses over the last
decade, largely from viral diseases that have gdghe industry. In Asia, mortalities of cultured
shrimp due to White Spot Syndrome Virus (WSSV) amtlow Head Virus (YHV) have resulted

in significant economic losses (Flegel and Alday5d.998), and Taura Syndrome Virus (TSV) is
now spreading throughout Asia, so this should besiciered as serious issue in our country.
Similarly, in the Western Hemisphere, both WSSV &8V have caused catastrophic losses on
shrimp farms (Lightner, 2003). In Ecuador alone, S¥Swas responsible for an estimated 53%
decline in shrimp production from 1998 to 2000utesg in a loss of export revenue in excess of
$516 million (Rosenberry, 2000). Over the last deuyf decades, several diseases (e.g. luminous
vibriosis, white spot syndrome, yellow head disea&sura syndrome) have caused significant
devastation in the shrimp aquaculture.
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In India, even initially the government authoritissued permittable license of hatchery and grow
out farm operation okf. vannamei, recently of about last two years, most of farmgkh and AP
were developing their owh. vannamei broodstock from grow out ponds and producing seéds
vannamei. These seeds are sold out as EPrannamel post larva to the shrimp farmers of TN and
AP. Some of shrimp farmers were cultured nativeigs®. monodon along with non-alien species
of SPFL. vannamei in same premises, without following MPEDA and CAggulations. This type

of illegal and neighboring culture of native andhradien species were transmitted WSSV to the
L.vannamel and similarly RNA based viruses like YHV, GAV, TSWioV and IMNV were
infectedP. monodon though non-alien species.

In general, L.vannamel species is not easily infected DNA based viruge&/8SV, IHHNV and
MBV. This cultivation makes outbreak of novel andlséing viruses to the non-native species. This
is major sources of RNA viruses, especially, YH\GVI and IMNV were introduced in Indian
aquaculture industries (UGC major research prajie¢d — un-published). The formers cultivate
breeding of post larva.vannamei illegally in areas like Marakkanam, Visakhapatnatakinada,
Ongole, Gudur, Kotta they were analyzed only DNAdsthWSSV and MBYV viruses and supplying
to market as SPE.vannamel. Most of shrimp farmers not analyses other majansas like HPV,
IHHNV, YHV, GAV, TSV, IMNV, MoV viruses, because dhck of novel virus identification
knowledge and commercial Indian manufacture kiheir primer availability of viruses, especially,
RNA based viruses identification. This make eledabut break and mass mortality were occurred
especially in TN - Sirkali, Paravai, Pattukottaigikkanamand AP - Ongole, Gudur and Kotta.
(Personal Communication). A high frequency of WSSMRT PCR in both the brood stocks from
Tamil Nadu and Andhra Pradesh.

The WSSV prevalence was also reported to be qigteih other SPFE. vannamei animal in native
speciesP. monodon through water contamination, collected in neaFhymonodon shrimp farms.
Furthermore, a pilot studies bfvannamei from WSSV impact areas of Tamil Nadu coastal waters
These results indicated that wild broodstock and/@aculture shrimgP. monodon obtained from
natural Indian waters may be infected with WSSV bndg it into the SPRE. vannamel farming
environment. RT PCR method of detection is potératrad will have widespread application in
aquaculture. There is an urgent need to addressdamdlop molecular based viral genome
technique to save the aquaculture environmentsh{(Bachangt al., 2014).

Controlled introduction of vannamei to India in esdbd farms yielded impressive yields and
attractive production costs (unpublished inform@tj@iving farmers a free choice on which species
to culture. In the year 2010 the production wagveded at 20,000 tons mostly contributed from
Andhra Pradesh. The production is expected to regth 40,000 tons in 2011. Short listing of

more SPF vannamei suppliers based on the genetiggonme and status of the SPF facility and
permit to more number of hatcheries based on dirotecurity would help more shrimp farmers to

switch to vannamei culture to augment their incgRemanygt al., 2010)

CONCLUSION

L.vannamel as a non-native Specific Pathogen Free (SPF) phrinshould be maintained as
pathogen free measures us it had. The illegal@esvmade on it should be eradicated to control the
outbreak of pathogens and thus the formers shoaNe Itheir own yielding’s with their satisfied
faces. The illegal cultivation should be controlleg sanitizing with precaution measurement like,
farmers co-operation, amendment of MPEDA, EIA amiliACgovernment regulations. Also the
biosecurity and HACCP system should be improvedragdlarized. The illiterate farmer should be
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instructed by awaking the pathogenicity of novehlvdiseases and economical declination cause
due to those viral infections. The novel viral itiBoation techniques with its primer development
have to be developed in farmer sectors. This infion’s had also made sense to our innovation
and findings of India to produce Specific Pathofeee (SPF) shrimp of our own native shrimp
species for Indian economic growth development.
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