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(Dr. Fesu Arockiaraj, highly acclaimed Eminenl Scientist with Stanford Universily World Ranking in Togp
2%, Has also received many Awards including Young Sclentist Award by Government of India and
Government of Tamilnada)

Greetingst
As we embark on anothe rfascinating journey into the dynamic world of aquacul ture, [ am pleased fo welcome
you to the latest edition of Aquafocus. |t is an honor fo serve as the Editor-in-Chief of this esteemed publication,

and | am excited to bring you the latest advances, insights, and trends in the constantly evolving aquaculfure
sechor.

Aquafocus evolves in tandem with the aquaculiure landscape. To meet the demands of this vibrant fickl, we
are comtinitally énhancing and expanding our coverage. We aim o foster a community of knowledgeable
professionals committed to the health of our water bodies and the sustainable production of aquaculure. We
imvite everyone to engage with us, share your perspectives, and join us on this exciting journcy.

Aquaculiure is a pivotal industry, essential for providing sustainable fish fo the worlds growing population.
The challenges and opportunities within this sector are boundless, and Aquafocus is dedicated fo being your
trusted source for in-depth research and current information.

In this edi tion of Aquafocus, we are thrilled to presenta diverse array of articles thatdelve info the tansformative
world of aquaculiure. Hichlighting the digitalization of farming, we explore how imnovative technologies are
revohifionizing agquaculture practices. We also address pressing issues such as the overuse of antibiotics and
its impact on ecogystems, and we infrodice promising natuml reme dies like neem for combating Enferocytozoon
hepatopenasi in shrimp farming. Furthermore, we feature insights from the latest research initiatives in
Telangana state fisheries, showcasing regional advancements and their implications for global aquaculiure.

From sustainable alternatives to cutting-edge technology, we cover trends and inmovations shaping the future
of the industry. We're here to keep you informed and inspired as we work together fowards a sustainable
futume.

Happy reading!
Dr. A Jesu Arockiaraj
Editor-im-Chief, Aquafocus
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INTRODUCTION

Digitakzation of ith Brming ks the evaving process by whidh today
people are diversifying aquaduliure models and businesies o new
dirmensions. it indudes Sysems Bie inteligent waiter quality monisoring
fygems, innovative soll quality management systems, monitoring of
weather lorecasiing, montoring of fish quality, online taining for the
fish Earmers, feesh sh delivery fom Brm o plate. Sensorduned feeding
i ageTe it chrnology, Al ed § olir serathon technalogy, bechmalody
for pord managesent; de epsea fching, etc. Digita Ezason of fishfaming
ks rwe a0 integral part of Al and loT edhnology, which are comelated
with eadh other fior diversifying indian aquaculiure. with 2 new Face to
boostthis sector and provide 8 new dimers kon for economic grovth.

loT IN FISHERIES & ACUACULTURE

The Irtemet of Things floT) hs revolutionized various industies, and
Esheries and aquaculture are no exceplion. With the integration of Al
and 10T technologies, these sectons have experienced a sgniicant shift
towands orfine and digitalred aperaions.

loT devices such a5 sersars, cameras, and GPS tackers are beingused
to ronitor wiater quality, tackish migration paterns, and detect potential
issues in real time Al slgodthms analyss this data to provide valuable
insights for fishery management. By evemging these iedhnologies, ithery
aperatars can make informe d de ds s reganding stocking levels, leeding
schedules, and disease prevention mesures.

Shrrilady, 0T plays acrucial rodein aqua culture in creatlinga conmecied
ecofyem Smat sergors embedded in B h tanks o pords Can monitor
parameters e bemper dure, oxygen levell, pH balance, and led
corsumption. This data i ransmithed wirdessy 10 2 centralired fysiem
where Al dgerithems analyze it to optimize feeding mgimes and detect
anomalies or health Esues among aquatic organiams.

Furthermons, ol onables remote moniforing and control of lisheny
and aqueaculire operations through moble appiications or web-bamed
imtedfaces This afiows fanmers or managers to actess realtime data om
avywhere Theycan adiust enwvisonmenta | conditions o feeding sche dules
atordngly without physcally being present on-ste

Crveral, integrating Al and loT in Ssheries and aquaculiue: brings
mumerous benefits, Induding moeased efficdency in nesouros
mamagement, improved productivity through optimieed practices beged
on dats driven ingghts, and enhanced astain ability by minkmizing
erwiroremental impact. As techmology advances rapidly in this dormain,
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the potential for Ruther rnowation B vast, Srdwe CAn Sxpect & ven mone
exciting developrmends gt will shape the Gt of Shese industries.

LTLZATION OF IOT-BASED SOLLTIOMS B ADUACLE TLRE & FSHERES

Dreggtseang fish farming has Became ince aungly important in madem
aquacuituredevelaprment and growth. Wish techrotogical advancements,
several ameat of figh Barming can benefit from digitalizaion |Table 1).

This includes Albased fingering detection, Akbased farm
marnagement, Sergor based leeding management, kT in sheries and
aquaculure, and many more

Table 1: 107 in varibis Aqusculisre Systems

Parame ters |

chee clied

pHL, Termp., Turbiciey
NH, NOF

1 Udanor s ad

Arclying

pH. Temp., A chuien
Huridity

Temp. & Raspherry
W aterdeval 4]

pH. Temp.,  Arduing UG, Rashid of af
DO & TDS

[riff ol

Smant Water Ouality Monitoring System
St S0l Cusalty Monioring System

Srrart Fih Seneory Evolution Sysem

St Weather & Cirmate Observa Bon Skation
loT Based on Famm Management

Arificial intefigence for Figh Health and Body Metrics
At ed Fingeding Detection

VIl AlBased Farm Management
SersorBaed Feeding Management

Omniinee: Training to the Fzhes

Onfine Fresh Fish Delivery |Parm to Plake)
Oniine Bogking for Entertainment
E-Comemerce Plationm

¥V loT Bxsed Fish Trangpostation Devices
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X koT Feh Counting Device

KL loT Based Solar Asration System

MWL kT Based Fish Diagnagiic System Through Image Andlysing
ML Cinfines Plationm or Consultancy Services, ehe

L SMART WATER QUALITY MONTCRING SYSTEM

The digitaltrangformation of fish Farming ha s brought about Imnovative
soluions to enhande producivity and sustainabiity. This seclion explones
warious techmologies ared $yshems that are revolutionizing e ndudry.
One crudal aspect is the implementation of smant water quality
management fyiiems These sy@éems leverage loT tensors and data
anaiytics bo continuoudhy monitor wiber parameters Sudh a3 temperatuse,
pH levels, dissoived coygen, and nutrient concentrations. By mahtaining
aptimal water condions, fish heatn and growth can be manmized whie
minimizing Bhe ik of dseses

Water Polliusion is & rmajor threat io any aquacultuee B, a5 itafiecs
health, econamy, and biodiversity. Different methods of water quality
manitarmng and an efficeent loT-base d method faewater quaity manitanmg
sysmenms are used b Aquaculiure (Varsha Lakshmilontha et al, 2021].

L SMART SO0 CUALITY MONTORNG SYSTEM

Shmilarly, St Soll qualty Sudy jystems aé vital in opsimizing feh
Earmoperations. These ssters employ advante d s ensors io mea e 5ol
characteriics e molshure content, nuirient levels, and 3ainity. By
malysng this data in reatime, famers can make informed decisions
reganding fertiization and brigation practices 1o enare optimal geowth
condithos for aquatic plants o crops- in 2050, the global populition will
exceed 9.5 billonpeople. ncre aiing food demand. fncee e d produsdtion
necesitated a signilicant expansion in the land and irigation water
resounie s Adequste ol and water managerment S irategies werd essential
for astainable agriculture management practices (John Haviin, Ron
Heiniger, Sodl Fertifity Management for Beter Crop Prodasction, 20210]

To comitrat sl aned weater polfuon B swes, sman sl or water poiutant
Sty fyrstems are ulioed. These gotems employ advanoed monitonng
fachniguees 30 Sebect ConAMmmants in e wiater, SUCH a5 ey meials or
chemical paliutantt. By dentifying potenitial s ources of poliuSion promtly,
apprapriate Faealiuees can be taken o miligate their impact an fehheath
and ovemil sconysten sstainabiizy.

B SMART FSH SENSCRY EVOLUTION SYSTBu

Technological advancements have dito diothe devebpment of fish
sergory evolution fystems inrecent years. These innovative todls enable
farmers o better understand fishbe hinviour by ronifodig Bl nes ponge
to ervirgnmenta | gimull auch 2 Bght inbengity or 3 ound Feguencies . This
imowiedge heips optimize feeding siralegies and creale 8 more natusal
habitat for aquatic species

R SRART WEATHER & CLIMATE CESERVATION STATION

Mdges gver, vee ather and climate obsarvaiion Sations vith loT device
paovide reallime weather dats for fish Bm locations. This infiosmalion
Sids Earrmers in malkdng ndonmed declbons refated bo feeding sdhedules,
harvesing times, or implementing protective meshounes during exinems
wreather evenis Linet al (202 1 ] developed 2 Systerm that inte geale s vamious
sergors, including dis solved oxygen, pH, ird water lemperature in each
v Layer.

V. IOT-BASED FARM MANAGEMENT

loT-hased farm management plaffonms integrate various agpects of
aquacuifure ogperalions o a cenralized syem. These piationms allow
farmers bo remotely monitor critical parame ters sudh a5 witer qualty o
feed conmumption rates tmugh mabile spplications or web interfaces
fuch greamiined management procesie significantly enhance
operational efidency while r ducing manual libar requirements. The sol
and water samples are monitored and analyzed wsing the 3ol fertifity
prediciion sysiern |Aathi et al, 2023

VL ARSTIFIIAL INTELIROENCE FOR FISH HEALTH AND BODY METEMT

Anfficial intefigence JAl] has 5o besn found 1o be appicatie in fish
farming, pariiculartyin fish heaith and badymetrics analysis. Al algorithms
can anabyze data fom various sownces, such &5 urdereaber Cameras o
wearable devices, 1 a5 ess fish behuvios, and growih rates or detect sady
signes of dlisen ses. This alkws for timedy interveniions andimproved overal
fish he aith management

Vil AHBASED FINGERLING DETECTION

Al-based ingeding detection & a signiicant development in the
industry. i uliizes antificial intelfigence to accusalely iderntify and count
fingerings, which are young fish used for stocking ponds or tanks. This
tachmoingy heips Sreamiine the prooess of rmsnitodng amd s ging fh
populations.

VI SENSOR BASED PEEDING MANAGEMENT

Sergorbased feeding rmanagement s another cucks Hpect of
digitalized fish farming. Sensocs pla e d within the aquaculiure systemcan
manitor fieed corumption by indiidual or geoups of fish This data helps
oplimize feeding srategies and educe waste

DL OHNLINE TRAINING FOR THE RISH FARMVER

Cimiine raining platfonms have emenged (o provide remobe education
and guidance w fish farmers These platiorms offer courses on best
practices in aquaculiure techniques, disesse prevention meaiures,
sustainable fanming miethods, ¢ic., empowering fammers with the
imowiedage neces sary for successful operations. There are many Onfine E
plationms user idendly come up to help Brmers 24 x 7, such & the E-izh
Tubor 3pp.

X ONLINE PRESH FISH DELNERY 5YSTEM

Digitalizagion has g extended bo congumer-iacing aspeas auch &
online fresh lith deffve sy senvices. Cushomers can now corveniently ander
freshily caught or Fanmed Seafiood directly from produces Hrowgh online
platiorms of mobille applications .

XL ONLINE BOCKING FOR ENTERTAINMENT

Furthermore, anfine booking services have made it easier for
consurmers to plan Bheir wits Lo endertanrment facilites amociated with
figheries, such a3 fishing resors or recreational fighing spots. These
piationms alow cushomens bo referve thelr pols, dhedck availabifity. and
plan their fishing activiies.

M. BCOMMERCE PLATFORM

Intody’s digitalized world, Ecommence platonms hinve become vital
Fior wia o e ke, innciudireg she sy and aquescuiture $echors. An B
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commene plationm designed explicitly for fish allows fish Fanmers and
suppiiers o showcass Shelr progduects online, reach a broader Custamer
bage. arnd sres miine the buying prodess. With festume:s Boe paodu Etings,
fecure payment gateways, and onder iracking systems, this platform
enabler seamiets ransactions betwesn buyers and sefles i the ith
inaheziry.

Ml BOT BASED FISH TRANSPORTATION

Trans porting Sve figh from Eams to markets or other destinations can
b challe ngineg. However, with loT techmology, fieh transportation can be
e effichent and refiable. loT-based syiems can monior waber queality,
femperatue, ooegen Eveli, and GPS traciing during rars portation. This
evesures Shat the fishare R ngported optimally with minknalsiress orloss.

ML BOT FEH COUNTING DEVICE FOR FEH POPULATION STLDY

Aoty ate monitoring of fith populathons i crucial for effective
management in fighere: of aquaduihure operations koT-based fich
Coumting de vites weoe Advanced tensors and image s coghition bechrmology
b sutomaticaly messurs the number of fith in 8 tank or pond. This
efirningie s the meed for ma nua | counting methods snd provides nea bime
dath on poputation dre for better deciSon-making

The sonar imaging device has two chudbated Ailicial inte Bgernte
] furtions that etimate the quarntityand the derifasion of the kength
& weeiightt off lizh in & crowdied S dhool Because sonar images canise
noiy aud fish ingances of an overcrow ded fish school are often
v o e, rricacthirne bt g techimoloagie 5, such &£ e kBN, Gauessian
mixture models, convolktional neural networks, and Semantic
sagrmertation metworic were amployed to addrets the diiculty in e
analyzi of Esh in sonar mages. Furthenmoas, the sonar and stereo BGE
rmages wers signed in the 30 space, offering a0 additional Al furdion
for s annotation b ed on BGE images | Chang et &l 2022]

XV OT BASED SOLAR AERATION SYSTEM

Miaintaining proper oxygen levels in ponds or anks i esential fior
hezaithy aquaatic fife in ficheies or aquaouitume setups. An loT-based solar
seration fystem uliires fols power (o operate sersbon that increase
diz sobved ooygen bevek in water hodies where the sleciricity supply may
be fmited of unreliale This shtamable solution endures optimal
comditions for §5h geowih while reduding energy Costs.

XA 0T BASED RSH DIAGNOSTIC SYSTEM THROUMGH
BAAGE ANALYSING

Early detection of diteres i crucial in preventing cutiweaks and
minimizing logses in fisheries or aquaculture operations. An loT-based
diagrostic syfbam uwes Enage malys techniques to dentily signs of
i et et or abnosma ities incaptunedimages of fth's eemal appesance.
This system can provide quick and accurate diagnoses, aliowing Eh
Eannes bo Wi thmely actions o peevent the spread of dieates

Verma et A [2017] proposed a sensltive topic that i kidney shone
distection. in this paper, the authos apply morphological operations and
segmentation o determine BOH [region of mteres] for the 5
clastificasion tedmigque After applying this technique, they ivestigated
e ldiney shone Briages with some dificulties, fuch &2 the gmillaiy of
ki y shone s and bow' image resoluion | Atemed ot &l 2022
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ML ONUNE PLATFORM FOR CONSLATANCY SERVICES

The lishery and aquaculiure indusiny ofien requines exped guidiance
and corguitancy senvices for variows aspects such & Brm masagement,
breeding techniques, disease prevention and market analyiis An oniine
plasform dedicated lo consultancy senices provides 2 convenient way
for gy profiesdonals to crnect with experts in the Bed. Through
thiz platform, users cin access valuable nsights, seck advice. and e ogive
pesonalieed recommendations o oplimize their operations and improve
ove s ll produsctivity.

MAICR COMNSTRAINTS

it mquires more varkables Hhan we cin curently manitor (o olbsain
the i t cormiple e phtiureof Baa activity. Créating rew peolees Ho mssurne
rricrodees, micropoliuts nis, o other plvysiooche mical prope ities maioe s thi
& pechnologicl challenge.

Arptiher Sgnilicant bamier tothe 0T revolution in shis induestry B the
capacity to rans port a Significant voiurme of data from the fanm wsing the
et &ttt of eveerdy. By exa mining thelr bedureior. activity, and potensial
i edses dive iy undiefeva e, developing reaktime moniforing using high-
quality HID video feeds 1o enabiie desp image processing would ceate
new prospects for Bvetock surve vt Addisionally, it willbe possible to scan
the microenvironment, fuch 25 the weather or local activity, 1o stop
poaching.

CONCLLSION

i conciugion, Dightaizing Fieh Fanming theough variows techmnologies
suchias Altnrse d fingering detection, Alkbs ed Fanm mana germent, 5e s o
baged feeding management, loT integration, online training platfionmes,
oniline fnesh fish defivery senvices, and anlinee booking fior entertaimment
Eaciities brings nurmenos benelits o both fanmers and cong umers. it
enhamces efficiency, productivity, and sustamability and provides
onvenience in e indusdry with new job opporunities.
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CRESCO Objectives

CRESCO aims to cultivate and produce huge
quantitative of Algae for Aquaculture Industry for use
as Feed and Nutrition agent [t aims for Mass
production of Spirulina and value added products with
an initial Target of 1 Ton per month. Gradually it aims
to develop large scale Algae ponds and be one of the
largest producer of Spiruline — both for domestic
consumption and also for International exports.

CRESCO and MICROALGAE Production

Cresco aims to produce large quantities of Algae
and Microalgae, This would encompass production of
economically important algal species like Spiruling sp,
Chlorella sp, Dunaliella sp.  Hematococcus  sp,
Nanochloropsis sp, Diatoms, ete. These are highly
wsefual in the Aquaculture industry as Fish Nutrition.
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CRESCO ALGAE FORT

RS No. 6, PDoadanpudi Village, Akiveedu Sub Division,
Kalla Mandal, West Godavari Disl,

a Pradesh. PIN - 534 237.

Contact ; +91 77994 23081, www.crescoalgae.com
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ABSTRACT

The effects of Srterogtodpan hepaioperssed EHE) infeclion in shrimp
farming were investigated, and a sustanable intervention approach
rwodving Meem 8 queous exdract | NAE ] wt proposed. Externded & xposure
to NAE demonsirated enhanced anticodant defenses and fmmune
m rormes, efectively miigating the axdative sress associbed with EH
irfection. Morsover, the appiication of NAE showed promée in reducing
e profifeition of EHP spores within himp hepatopancress, indicating
&5 patential for cambatting EHE infiection n shrmp aquacufiure.

INTRODLICTION

rka ks 2 prominent playerin globel aqua culture, particutardy n ghrimp
production, ranking S oond voddvwidee ad senving a8 she e ding e sponer
of black tiger shrimp |Penseus monodor] and whiteleg shrimp
|Litoperses warmame). Despite these achievements, the amegencs of
EHP. a micros poridian pamsite, poses 25 ubxtantial thee st to shrimp Esming
in India and beyond. BHP affects shrimp growth, causing developrment
= tardation among indiiduats and hindsring overafl productivity. Cirscal
symploms include growsh retantasion, kethargy, dedeased leed intake,
and 3ol shells EHP does not gencrally icad o mass modalisics but
intreases vubhembilty (o other diseases and negatively impacts shrimp
qualty. BHP has been docurnented in numenous global shrirmp Farrming
regiars, including India, where prevalence rates reach 50% in cedain
provinces like Shandong and kangsu, China. The disease has also been
confined in L kanriame populations in indi.

CHALLENGES IN CONTROLLING EHP

Dietecting EHP indection poses a challenge due 1o I stent nalure,
lacking irmmediate modtality o discermnilble eateanal manlfefons. This
dielany i cherutification hirders timely intervention, enabiing e panine’s
wncheecioed o semination. Currently, viable commendal tee strmenis fior BHP
e ungnvaiable. snud potential interventions, Biee prebiotics and problosics,
rescecs ita e fustheer refine ment dnd besting EHP gpone s ehibit remaricable
resistande bo erwinonmental varisbles, such & salinity fuctuations,
diginfiectants, and empeaiere changes, contributing i thelr prolonged
et ke ruce & ndl elevating the v k of subtequent reiniie dion in aquacuiiune
cycles. Shrimp that recover from EHP inlizction may harbor spores
pyriplomaticaliy. serving & nconspicuoes camiersand potentialinde aion
sounces For heaithy shrimp. The intricate e cycle of EHP, encompas sing
baothingra e fular and extracefiular Sages, complicates eSedivaly targeting
i phuse 5 thirough control e smres.

AU FOCUS 2004 Januey /12

CLRRENT EHPF CONTROLLING STRATEGIES

EHPnfected shrimp exhibit no visitie sysmplorms, compilcating mely
treatment and Excilitating the pread of the dizesse. Efective e stment
e thods for BHP sre cunmeny unavaitable. To manage BHP, it & oucial to
engue that broodstock matustion and hatchery Faciities are thaoughly
dleaned and disiniected wiing sodivem hydroxdde $olution |25 gms /L)
folowed by cidified chiorine (02 gems /L] Soreening broodaock fior BHP
belore admisdon o facillties i oucial While PCR teging of post lrvas
(PL] k& recommended to kentify and prevent EHP trams mission, this
techmigue may nat be acoes sibie (o 8l Fanmers, requiring experize for i3
inplementation. Disineciing ponds with quickdime | Ca0!] and ma ntaining
approgriste pH kevels can help eliminale EHP spores between cultivation
cyches. The thickwalied spores of EHP are challenging to inackvate,
empiha goireg the nportance of siingent biosscurity messumes and proper
pond préparation to prevent EHP contamination in agquaculture
ecos yiterms. Ongoing reseanch on EHP sirives 1o unravel ifs compiete il
cycle and hom-pathogen interactions and formulate eficient control
swategies. The exifting inowiedge gap dela ys the development of s uitable
and artainable condrol methods againgt EHP indection. Additionally,
researchers explore sitemative avenwes. such a3 leveraging natural
compounds from plants to enhance shrimp resstance against EHP
irdecROn MUSOMOMOLEl.

NEEM A5 A POTENTIAL TREATMENT AGAINST EHIP

Meem |[Aradiooie o] has been Sudied exiensively for s poentsl
g tive: paopertics due o Bmonoids, terpe nolids, B2 wonokds, and 23 poning.
The e campaunds haves hown artifngal, antbactena, anti-nfammatory,
and artiiral activlies_ investigaiion nto using MAE agang EHP spores
demonsirates promise in boosting shrimp immunity and potentislly
mitigating EHP infections. NAE was prepared following Agbenin and
barkey’s procedure. Fresh neem keaves were Sorilized, ringed, died,
ground nto a fine powder, soaioed in distilled water, and filtered before
shorage at-4°C. The exdmactwis onceirated amnd e sted for loadcity. MAE
toadtity wiat assessed using rebrafish karvae and sheimp post Rrvee |FL
18], with 525 mg/ concentrations for zetralish and 20-100 mgAL for
shwimp kawae. Toxcily analyss in adull sheimp ncuded 30-55 mg/L
conceniraiions Adull sherimps were eposed to NAE at determined
concentration of 40 mg/L for 15 days for therapeutic eficacy evalution
agang EHP infecson.



SOENTIFIC APPROACHES TO STUDY EHP AND NEEM

To ivestigate the efectiveness of NAE against EHP, researchers utifice
din gnostic ool such a3 enoymalic quaniificagion from po b eqposure of
hepatopandreas samphes Buperoxide digmutase, catalbse prophenol
idase. and ritric oxide kevels] and Saining techniques ke Caicofuar.
white (CFW] and Hematoxylin and Eosin (HEE]) were used for spore
detection and histologicl examination. PCR sensitivity tests were
perfarmed for EHE gene deechion.

FESIATS

MAE yrdessent prefiminany $creening in zebeafich larvas o amess i
impract at vaying concentrations. Zebealsh b rvbe edhibited high mortalisy
ot concertrations eucuding five mgL, with complete monaity observed
within 24 hours. Notably, larvas tolerated the 5 mgyL dios age for 24 howrs.
Shrimp karvae exposed to higher concentrations j60+100 mglL] siso
experienced significant mortality afier 24 houss, with 20 and 40 mg/L
groups dermornrating Smils r servival rates io the coninal alier 34 howrs.
Aduilt $heimmp weese employed to conlirm effects observed in Larvae, and
oaicily hesting revealed Sl condenirations of 30-80 mg/L led to 1009
sunviv A, wehille hilgher concentrathong (4555 mg/L] resulted in mortalisy
weithin 24 hours. The oplimuem NAE dosage for fulde quent expomrme
pruies was 40 gL based on CONCEnration versus percentage lethaliny
analysi.

Contirusces expomume of shrirmp to 40 mgl NAE for 15 days, with walker
replacement every thiee days, revesled improved antioxidant activity.
Analysis of mmunological parameters n post-treatment shrimp
demonstrabed that NAE expomure 2 hmudated antioxddant defense
mechdnisms, nfluendng non-enzymatic ad enzymatic antioxddants.
Superoside dif mutase adivity Sonificantly irnoreased in NAE e ated dwimp
rifected with BHP, indicating & reducion in reactive omygen fpedes levels
cormprared to EHPnle ded sheimp. Catalnse adivity 8 ko ncress ed in NAE.
weated shrimp, reaching level comparable ho the control group:. MNtric
ol activity, &fpertial for imune responges, increased signiicantly in
MAEfreaied, EHP infecied shimp, spproaching control group levels.
Prophenol oddase acivity. 8 vital component of the phenol oxidation
padvenay, increns ed dramatica By after NAE adminksration, surpagting both
contra and EHPUnlieded groups.

Sxaining techrigquees, nciuding Ca bofluor-white | 0P, sevealed fower BHF
fpores in MAE exposed shiimp compared to the model group.
Hiztopa Swological e xa mination of he patopa ndres $ S ecions e shibite d e v r
ks blne-chyed Hoeones i MAE oot ed shrimp fhan BHP-nfected shrimp,
while o spores were obgerved in the contml group. Polymerise chain
reaction | PCR) se reditivity analysis confirmed the specilicity of the EHP PCR
rmethod, with the tamgeted 358 bp band exchutvely olserved h ONA
samples Srom BHIP nfected shrirmp. NAE expofure appessed o nesult i a
bowver bewed of EHP infeclion of & reduced quantity of BHP DA i the
analyred samplel These findings sugges the potential eficacy of NAE
& atrearment oplion for contiing BHP infisction in shrimp

Continuges expomme of shrimp o 40 mgd NAE for 15 diys, with weaer
iz pla Cermmenit every thee e ditys, reve dled mproved anticddant delende via
incredtad penouide dsmutase SOD) and catalace |CAT) activity. NAE

aided in neutraizing siperocdde radicals, protedting againgt oddative
diamage induced by BHP infection. Addiionally, NAE normalized niric
oaide 0] acvity, potentislly enhusacing immure reponses. Bloactive
Components in meem, anch &8 Fiterpenoids and Bavonoids, contritute 0
these effiects. Histologica lexcamination of shrimp hepatopancress indicated
feweer BHP spores in NAEsmpozed thrimp, supporting iz role i B4HP
endicaiion Calcoliuoe white staining revealed reduced spores in NAE-
expoded shrimp feces. Polyrmenase chain rea con |PCR) ensitivity bes g
s e d MAE muay influenos EHP infection o DA quaniity, s uppressing
EHPreplication and profferation. identied compeoundin Meam mefanol
edract |NLUE) posses antimicrobial, anfioxidant. and an-indammaiony
Sttt s, polentially inhilbiting EHP profile o Son amnd mitigating 25 ociated
nfarmmany reponses [Fig 1] Fusther reseanch iz needed to validabe
e effectivenets of these compounads in e contedt of BHP infzclion in
gwimp. Cverall NAE shows pomige in enhancing ansioxidang de e e
e res ponge and combating BHP in sheimp aqueaculure.

CONCLUSION

NAE shows promise in enhancing antioxidant defense and immune
res ponge: while comiating EHP infecion inshrimp aquaculture. Through
vadous schentific approaches, NAE demonstaied sgniicant potential in
boosting shrimp immunity, reducing EHP spore development, and
ienpeoving artioxidant activity.

Fig. 1 Meduankm of EHP infiection and NAE
iredtment Hherapy in the BHP infistted dheimp.
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INTRODLAC TION

Fracently, Fue oo ialing Coroem ower anERNo T o a2 iy Aqua dulfuns
b bemme a fol poing, ralsng serows quesBons about if3 fmpact on
the delica equilibvum of eomysem heath. The backdrop of shis e
et it pivotal mole of aquacuiere within the giobal food produdion
fandincapes winere Bue growing demand for sealood has diven the indusiry
o new hesghts. Hiowever, this success slony B tainted by the increasng
refice on antibiobics to combat the challenges of inters ive aquacuiture
practices. The uge of antithotics ha sunged due to facbors such as
overcrowded aqualic enviranments, stress il conditions, aooepdibilty to
difseases, ard the pursult of high yelds_ e, the effects of thes widespread
antibiotic we extend far beyond the boundades of aguaaitume fanms,
infising marine amsystens and posing 4 onsiderable fweat (o el
infricate balance The intensfication of anslbio®c usage in aquacuilture
exarbates embogial mncems and jeapandizes the health of the tangst
wprecies and Non-tangel AgUAic ongansme. A Antibbmtic reshdees keach
into water bodies, they contribute to the develbpment of antitiolic -
resstant bactera, thus ampifying the global sk of antimicrabial
resstance. Cons equently, addesing antibiotic ovenuse in aquaculiure is
rot mesly & matter of indueitry regulation; & emerges as an wrgent
hmpe rative fior sale quanding eom y@hem health and preserving e delicate
equilibrivmm of ow oceans. The Sgnificance of this e cannot be
overstated, as unchedoed antibiotic use not only jeopar dizes the
s tamabiity of aquacuiture bot S endangers the biodwersty and
overal resiienoe of aquatic scosystems.

This paper explores the mulsfaceted dimensors of antibiotc overuse
N aguacufure. abming to unravel B onging, consaquences, and the
Emperative need fora paradigm shilt towards more Swsiaimable pacioes.
By expiarinng the complex intberplay betwesn aquaduifue praciices and
ecofystem health, this research sheds ght on the intmicate web of
s equeTicet Euat extend beyond she confines of fizh fams. The paper
will also st inize existing reguiatory frameworks, assess ther
effectivenss, and propae actionable Sraegies to curall antibbodic
e ewhile promoting abalanced and sstanable coexedtence befwesn
aquacu e andits nhabitable ecogystems. Theough this mprshensve
examina®on, the paper aspires o contribule to Fe angoing discourse on
refponsible aquacuiure practices and srvironmental Rewardship amid
bumpeaning glabal food demands.
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ANTIEIOTIC UTILLFATION N ACHUAD LALTLRE

Antiblotics are commaoniy utad I aquacoire to treat and
prevent bacterial infections in Ssh and other aquatic ongand sms,
Oxyteracydime, a broad-spectnem antifiotic, i administered at a rate of
S0- 100 mgkeg body weight either orally Swough medicated feed or via
mmerdon bathe. Trestment doraSion may vany but i sy around 510
daysi_ It & commondy wed in aquatuliiurne o reat vanows bactenial
infections n fish, swch a3 bacerial hemorr hagic septicemia and
fuamculacis. Forfenicol & adminklered oy va mediated feed at 10-20
Mg body weight eSecively agans a wide range of Gam-negative
and some Gram-paiive bacteria. Treatment duraion may vary but i
typicaly sround 10 days A Suoroquinolone antitsolic named snnafiooacn
adminigerad orafly via medated fred o |0 X mgig i efectve againgt
many Gram-negative and some Gfam-positive bactera. Treatment
duration may vargy but B ypically araund 5- 10 days. Trimettoprim, often
comiined with sulfonamiches, ks I.‘-ﬂ:l.'l.ﬂq.lﬂtl..:l.l’! fo treal bacterial
inflecions, particulardy those caused by Gram-megaiive baderi. They ae
admnisterad orally via medated fead at 2 rate of 100- 200 mgfog body
weght. Trestment dusSon may vary bt s typicaly around 710 days. A
tetracycine ansbiosc named Doopcyciine admin iered omiy via mediated
feed ot a rafe of 10-20 mg'log 5 wed o treat bacterial infecions in fsh,
particudarty thoie cased by Gram-negative bacteria, by ako being
efactive agana some intracefiuls pathogens. Treatment duration may
vary but B ppicaly amund 7-10 days. Amoxicifin & alo wed to resr
racerial infections and i administered orally via mediated fzaed at 10220

mgyog beondly wes ight. Treaiment duration may wany bt s typhcaly around
Te10 days.

Aquaculiure operations offen e anibiotics 1o prevent and teat
bacerial infections in fsh populstions. Overcrowded conditions, high
stocking densifies and stressful envirfonments can increase the
suzcepibifity of fish o diseases, eading to a perceived need lor ansbiogc
wre Eoorwomic Sachors, suche a3 the desbe 10 maximize produscion and
profits, can ditee the use of anSibiofics i agua culfure. Many aqua cuifture
producers, sipecialy smaflscale Gomers may have mited mowiedge
bl the rigod assockale d with artibhtic ovenuse and the impodance of
respons e antitfiotic Sewardship. Education and outreach efforts are
meeded fo rabe awareness about afemative diseass management
strategies and the potential consequeenices of antibsotic mimse_ Pres sure
from supply chain acton, such & processors, retallers, and consumes, o



meet demand for chanp and readify avalable seafood products can
mcentivize fizh farmers fo use argiblotics Indiscriminaiely o mangain
produdion bevel and meet market dermands

ENVEROMNMENTAL CONIBOLENCES

Antibbatic residues in aguatic envronmenis can promobe the
development and spread of sntifolicresstant baclern. Bacieda in the
wanier, sadiment, and bbofifs may be eposed to sub-lsthal conce nirations
of antilvoscs, leading to the felection of resbtant Sraing. Antibbotic.
e sistand geenes can bee translered horizongally betensen ba devia in agueatic
enwironements, nciuding thode n sediment awd biofims. This genetic
exchange can contnbuie fo e disemination of antibiotic resistance
waithin aquatic emiysiems Anfibioc mddwes o aller the composition
and function of microbial communities in aquatic ecosystens. This
digruption cm affect nuirient cycling, decomposition parcesies, and
ecosytem Sabily [Fhgure 1] Somes antibiotics can e b e ootoxs offeds
o aquatic organiems, even & low concenirations. These dfifecs may
inciude toxicity $o Esh, inhibition of Zgal growth, and disuption of aquatic
food wels. Antibiotic residuet in wiater Systems can ender e odchain
by consuming comtaminated seafbbod of water. Poionged exposum ho
o fewefs of antiibiotics may congnibute fo She development of antilsotic
msEtance i hurman pashogens, posing risic o huwman heafih. Antitsotic
residiees i water yshams can fanm monfangst organisms, including
aquatic plants, wvertebsates, amd fish. Exposwre o sub-k=thal
concentrations of antibiotics may dinupt physological paocesses, impalr
grovwth and development, and increase sos orplibsliy §o dseases Antibotic
wie create; selective premune on bacleria pesdend inaguea ot settings
Bacterin uro=piible 0 anfbiotics are killed off, whille thode with ge netic
rudationg o mechaniims that confer retistance bo antiblofics sunive and
mutiply. Bacleda can exchange genetic matedal theough corjugation
transformation, and fransdu ciion. Antibiotic-resiEtant bacteria and
e srdance genes can spread beyond aquacuiane faciitie: and potensaiy
frrpact wild aquatic e

Aquatic snvimmments contaminated with antduotic-re sstant bacterna
can seree a5 refenvoins for resstant pathogens that may havm weman
heath. Corsumption of contaminated seafood or recreaional activisies
in poliuted wialer can result in hurman expomre b0 antiSoficres tand
bracterin. The spread of artibiatic ressiance in aquacuiiure eminonmenis
can diminish the efectivendss; of ansblatics used for bosh velerinary d
human medicine This canoompiicate the treaiment of bade salinfsctions
i both animals and humans and many bead (o increased moor bidity,
madakity, and healthcare coss When oxgteracyciine enters aquetc
econysheams thrawgh dechange from aquaculuere Bacillfies or runalf from
fish B, it can perss in sediments and water badies This persistenos
can lead (o the development of antibiotic resstant bacteria in the
erwiranement, disupding the nafural balance of microbial communigies.
Fodenicol can accumuiate in S edimenis and water baodies, persating for
enterded peviods Sullhdindme and trirmethoprm ase often weed o treat
bacteral nfections in fish. The e ansiiotics can enter aquustic ecosyshens
through discharge Fom aquaculfure fadities or effiuent ol
Enrofoxactin can enfer aquatic scofsterns Swough dischasge from fsh
famms o waa runolf from surounding agroulfuml arsas

HUMAN HEALTH DORNCERNS

Antibiotic resistance tMnsmitton pagways pose Sgnificant boman
e lith condems, a3 they contsbute to the spread of antibeoScresistant
bacheria and compromise the effectivenes of antibiofics i realing
imfectons. Envionmenital resereois within heabhcare settings, such a8
sinks, drans, and medical device s, can harbor ansbiofc-res stang bactena
and serve At fransmission soumres Antibinticresitant bactena can be
rransmied o humans by conduming candaminated food  pariculady
meat, poultry, and seafood, from animals teated with antibotics n
agecuiwne and aguacuiiure |Figure 1] inappropriate use of antibiogics in
fman medicie, 3 gricufiure, and veberinary medicine coniritutes o the
jelaction presure for antiblotic-redfant badtena (Tablke 1). Mon-
compiance with presorbed ansbiofc regirmens or falure o complete the
enfne course of treatment can promobe She sunival and proiferation of
ardibioticres & iang baderia within S hurman host, Bt $ng tranemis son
to others. The uge of antibioSics in aquacuiiure can bead to the presencs
of antilsotic resdues in s=alood products.

AquacuBure operations may use various chemicals, such as
dignfectants, pesticices, andangfungal agents, 50 maintain water quabity
and contmi diseases Residues of these chemicals can accumudate in
aquadulivre products and may pose risks (o hueman health F consuemed
Eare Sty Aqua B erwinonmenis can be contaminated wigh hemey metals
and PFOPy from induestrial acivities. agricoitucal nunoff,. and st phesc
dieposition. Sealipod products can be contaminated wish bactenia, vinuses,
parxites, and other pathogens during production, proceisng, and
tanding. Conaamption of contaminated sealood can Ead to fpodixomes
Hinesses, such a: bactenial infections, viral miections, and paragtic
ndeciong. Crogs-contamination of seafood poduc with allengens, such
as crusmacean sheiifsh, fih, and malutes, can ootur diuring procesing
and harndiimg.

TABLE 1. BCOLOGICAL ANDHLBAAMNHEALTHERFECTSOF ANTERIOTICL

Inciiniciiuras waith affergies to s eafood afergens may eaxpesenoe allergic
reACHONS Upan CanEEming contamindged products, e ven inirace amounis.
iz labeiing and Faududent practices in the seafood induestry, such as
species subktifution and midrepresenting country of angin, can
compegmise the safety and aushe rticily of aquacuisre prodiucts Workers
may be exposed to these chemicals Swough inhalation, dermal contact
or accidental ingesBon, ke ading 1oacule or cheonic health offects, suchas
respiratory iritation, tkin raihes, o systernic foxicily. Aquatuliuee warkers
may be expaded tovarious biobogical hazaads, ndiuding bactena, viruses,
paraziies and Bmgl 0 vaier bodies and aquatic organisms. Contact wish
contaminated water or infected E5h can fead to the ransmission of
ndeciiows diee ase s, $wdh 2 bacterial infections, viral diseases, and pa s
mfecions. Through repeaied exposre, some Aquacuiure workers may
develop allergc reactions o sereitiities o aqualic organiams, Such as
fish, shefifich, or algae Allemgic reactions can manifest a5 Son rashes,
re gAY §YTRI0S, oF anapiytass.
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Tabde 1. Ecobogical and ihumian health ¢ Sect of ansiblogics.

Fupune |. Bliects of antibiotics on aquatic onganisms.
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iNo. Antibictic ame Target odgaindams Residue Aunilibiotic Huaman
Garam positive Gam Negathe compeond resktant genes health rishs
|| Choytetracycine Ssaphylocooos, E. coll Oyt tmcydine and tetlAL enf], Gasrantesina
Streptacodous, Samanedia, 4 Epitetracycline te2 | dizorders
Clostridinm Vit
2 Fladenicol Streptococius e ASramands 3pp. Radenitol amine SR, fexh, Hepa tataoxidty
Staphyiococous spp | Edwardsiclia spp. and
ne prwotoXdity
E Enwodloxacin Sameplotocius, E. col, aprofloxacin g, pac)d )b, Gastronges fnal
Saphylococous Prue dormanas, AR dnmriances,
Asromanas rypersens vty
reacsions
4 Lo oramice s Srepmococous 5., | E.coff Hasmophifes | Sufamethorme and | ol sul, 243, odd | Alergic reacians,
Staphylocoocus Sppc Sl armee famar ohe sullf, difrA, i hermaiytic ansmia
- Trime thegpeim Stiphyiocooous E. coi, 1.3 S-4riazine difrA, difrilh Headache,
Aurew, Kietmieka e it s warmiting,
Streptococoues presumoniase kirfney damage
priewmonias Hasmaphifus
nfuenzas
L Chuinaliones Streptococous Shigelta pp. Cooniic acid e, aac)d) b, Gastrantessnal
PO s, Preudamaonas qeEpA upzet and
Clostridium BETUGINORS, Frypeer o ity
perfingsns Eishsieia reactions
pine LITHIEae
7 Doxycycline Saphylococos Haemaphilus Doxpcydine bia, gnr Gastronges fnal
Aurmn, infusnzas, hydrochioride dizurbances
Enderococous et e and
gonarene, photosenstivty
Acinetobacier
i Mirofranes ireplocacos P ASmmOnas 3pp. Semicalbazde and | nfsA, nimA, nime, Gastroinges Snal
Ecwrardsiedia botabur A-Aming-2- rim, mimd, efiswwrbances,
Flmabractenium spp. oxazofdnans L T Inypersens Sty
reacsons
ALTERNATIVES TO ANTIHCTICS LSE
Prabbodics and prebiosics offer promising atemnatives to antibiotic we
n aquacuitue by promating e growth of beneficial microonganisms
the gut microbiome of Barmed fish, enhancng mmume funciion, and
reduncing the sk of disease Figure 2). Probidtics are fve microorganizms
thiat conder health benefits wihen administered in adequate amoumnits in
aquaduitue, prabiotics ar hypically adminiztered orally or added to fsh
feed. Laciotuciiis speces ane anmmonyy used probiotics n aquacuiiure
due to their ability to produce lactic add and other antimécr obial
compounds. Siidobectenunripe desane anofer group of probioBc wed
in aquacuifure. They contibube to gut health and immune functhon.
Baciiees species are fpoe-fonming bacteria that prodice enzyme s Sut akd
in digession and compete with pathogenic bacteria Exampiles nclude
Bacitln seisly and Saciriichenibrmts. The yeast spacies Sochprompres
coreyviiee i ued an a probiofic N aquacuiture o mprove nuitrient
utiization, enhance immune fumdion, and redece g It an alo help
mitigate the efect of toxic compaunds in the gui. STherocorcLs e
are factic acid bacteria that contribute to gut health and mmune
modulagion in fish. They can inkibit the growth of pathogenic bacteria

thwowgh competitve exciusion and the produdion of angmicrobial
compsaurds.



Fgure 2 Application of prebiothc and probéotics in aquacuiore.

Probiotics and pre biotics can be adminkftered through Esh fed,
weatey addiftives, o direct application to the aquacullure srvvronment.
Ercapzuinsion ke chriques maybe whed fo protect probiotic bacleda from
harsh environmental condithars and ensure ther asvivalungilthey reach
the gut. Prebiotics can be incorparated into Ssh feed o provided o
supplements (o promaote beneficial gut bacteria growth. Prebiotics ane
nory digei Sible: fibers that ferve food for beneficial gut microorganisms .
They erdourage the devefopment and aciviy of probiotic bacteria,
enhancing their benelicial effecs. Fructooligosacch arides [FO5 ) are
sty oorurting prebiofics inSuits, vegetabies and e gaing. They
sirmudate the growth of beneficial baciern, aech a8 Ledfoliciies and
Etfdabmceriom, in B gut Mananolgosactharides (MOS) am derved
from yeast ool walls and have prebio@ic propedies. They help support
guit hepith by binding to anmiid ba dheria and pee veniing their attachement
to the ntestinal lining Galactooligosaccharides |GD%) are
ofigosaccharides compamed of galactose moleoues. They promote e
growth of beneficial baciera in the gut and heip mantan a healshy
rmicroikal balance. mrmumostimuiants simuiale the fmmone gystemn bo
enhance the host's alsity to Sght of rfections and diseases

in aquacuitwee, mmunoimuiants are uied fo boos e
e mespans e of farmed fish and sheifish, sherby improvng disease
ressiance and ovemil heaithby enhandng mmune re ponse, moneasing
regtiance o pathogens, and activaling mmune ol mmunosimdants
may simulate the production of rmmune factors, such a5 Cyfokdnes,
imperferons, and antimicrobial peptides. These play critical roles in
o St g tHhee Ememuree e spors & and comibat ing infections by adapive
immaunity primireg and reduced reliance on miibiolcs. Integrated Pest
Management 8] in agquacuiiiere nvolves using varows Srategied Do

control pests and digeases while minimizing dependends on aniibioics
Ingroducing natural predatos, paratites, o pathogens that target pest
species can hefp condral thewr populasions. Beeeding programs o seect
dizeasereistant strains of agquacullure spedes can help reduce
suscepibifity to cormmon dizeases, reducing the nesd for anibéotics
Papriding a balanced diet with opmal levels of efsential nuikients can
improve aquaculiure species” overall health and Immone function,
reduscing thelr sus o pitsiity o diseases

Comivning aquatultuse with other fmming acivlies, sch o
hodcufure of vestodk furming, noan infegmted Syilem can reate
ecalogical balances that naturally confrol pest populations, nedusdng e
meed for chemical mierventions. Advanced diagnostc bechnidquess such
as PCR (Polymerase Chain Beaction] and ELUSA |Enzyme-Linked
Immunosodient At ay] can heip dentify dieazes eardy, alivadng prompt
iniervention with targeted trestmends rather than broad-gpectrum
angwolics.

FUTURE DIEECTIONS AND CONCLUSIONE

Futwre directions and conciusions regandmg antibotic wse n
agquacuiture are heavily inficenced by the nesd for sustanable and
respordible practiced in the ndusrg. Az outfined in ntegrated pest
management §PM] approaches, there will be increasing emphass an
developing and implementing afermative Srategies fo antibiotics n
aquacufiure Cofinbaration bebween aquiaculiue paodiacers, nes eanchers,
goverTumeend agencies, and enviranmental organizations willl be crudal in
addnesung aniiiodd resstance and promoting fwianabe squacuiure
practices

Growing consumee s aavaneness of antibiolc use's erninorumee ntal
and health mpacts 0 aguaouliture will drfve demand for sus taimaly
produced seafood. Thers will be ncremed mvesiment in resaarch and
die welapimeend o dis cove r e me Shods Sor ditse ase preve ntion and condrdl
in aquaculture. Intermational coflaboration and Cooperation will be
emerntial given the giobainature of 2 qua culture productionand antibiotc
resistance Bfues. Forums mech 8% the Food and Agriaitue Organization
facifitate information exchange and policy development ona global scale
Economit factoss, inchuding the cost-ofife chverse st of atemative Srategio
compared to antiblo@cs, will ndvence their adop@on by aquacudiure
producers. in condiusion, the fdure of ansibiodic use In squacuifure B
moviing dowands greater sus tainabiity, e sponsibdity, and mnovation Whills
aniitxatics will Neely continwe fo pidy 4 role n dizéate mana gement n e
short term, there B a dear tened owand rediucing rellanoe an hem in
favar of alemative approaches Sl priostize animal healih, emmironmental
pratecson, andpubic healsh By embacing these princpies andwarking
cofisbomively, the Aquatuiire mdiesny can enoaure 8 maore reslent and
1 taina be fulure for s=afood prodsction.
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INTRODLACTION

Telmgana acounts for 3 5% of indiia’s otal geographical arca and
2 9% ofthe population andranks 121 i geographical ares and population
among the ndian States. The State B newily loomed 2% in indila and
bt el it Pt e o i P i ey e curces State onganizing in incia
at Ird Rank. Total water spread area WSA] S87 Lakh Hix frst Kamatasics
wiith 7.3 Lakh Ha; secord Tamil Nadu with 4% Lakh Ha; and Total
production i the state 2.2 in Lakh lons rnkdng i india St ranic. The
il fshery ref ources consistof 5,082 kom of ivers, 511 om of canals, 80
Al types of reservols with 2 water spread area of 1,89 kakh ha, 4412
department Gankcs wilth 2.4 faich fa, 24210 gramapersciyat Banks with
1.38 takh ha and ponds 474 no's with water spread area of 782 ko The
i ruciure inciudes 80 boe plants with 4 holdingcapacty of 750 metnic
tannes and 8 cold storage with a holding capacity of 280 metric lonnes.
The infamnd cooperairves of 1947 repoedly hada 3. Eakdere getersd Bxher
popuiation out of 20 kakh §shenmen. The mfragnecure development in
THangana sate is @y from safisfactony, though the major fishaies
develnpment board it located in the state |Table 1= 5]

Fegarding the condumes profile, the Telangana bocal madost s not yet
up to the tandand of consuamer preferenoe the coverage should be for
il hayurse aolcd's, with Hhee prima ny Bocues being on Bamilfe s consuming canp
and She thle of Fresh Cap. It B suggested Shat the foous be on the beal
markets; o other marosts couldbe tried o over a period of Sme

L A maroet yand can be established ina town where there ane maone
tiuan 5§ MT of fxh per wesc. The mareting yard & near the fam
area and i based on the tank's anea. i the tanik i 20 atres, the yand
amais 020 acnes. The madoe Bng place & near Bwe town builiding
consruction a5 per MFDE guidsfines.

i The tanics registersd at Ssheries depaitments ame accounta ble for
yiedd, 0 state depagment officals need to g ter al the thnks. o
it diaka can b provide d tihaough oio s intermet, Le., 8 quadhaupal
A o the comoemed Bsheres coliege team, it ensunes prodictiegy
alter anakysis at o fevels

% In marketingthesie goods bo achieve v desired quaification for
exporiers, he has o register at the distriddevel ofice based on his
capaciy in tevms of property. He shauld have a minimum 10gh
standasd quaificaton and be an active FCOS meemiber
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Teanganaompeses tank Brming. so mos of hem ane auctionad
at ghe inislal stage Alter Socking seed Hemce, in this connection,

we nesd Srong agresmend frpm the fisheries mmunity. They are
respens e for thesr waier, 10 auction plae s ans only govermment.

Tendering proces s, mainiy thoudgh & lendering, i the best prowes
wilth sz diociementaton.

Exports of our state fisheny goods need quality cortificasion from
tie Fishemes Collage’ Departrment fish quaiily &ssuranos Lal.
Howewver, data is filed theowgh the state palicies when the goods
oSS our stae.

Madkesng of the goods needs oneplace ==t point. it can be postibis
through she check post of the disrictMandals wihile ths process
weighs Bridge certification has o venify Shat data can feedtwough
an mdermel ks

| il i A T s |

iy o Tt |



Talde |: Resources in Telangana

1 Ress ervoirs Mo, WS A din Ha) higs. ;‘T‘-ﬂ Moz in Lease syitem
ij Large 8 14007 4 a8 [
) Medium [ 17 28090 10 7
iii) Smalt | 5= 21471 a 47
Total 80 1aeaas 26 54
Fith seed required | Advanced Pingerings in Laih) %2505
2 Tanks Deparsmerdal Gram Panchayas
M. WLA jinHa) “;ﬂﬂ'ﬂ M. in Lease sysmem
[y— 428 53148 174 1235
Lomg Seasonal 2195 114188 W7 T35
shart Seasoral 1789 7328 23087 129685
Total &hi12 20544 28210 138145
T T T LT T T
[ Ares in Ha_
4 | Aguaculture ponds 474 7130
5| Rversand cna ] 5082 Km and 51 1Km
& | Fahseed fams | B Fish seed fry] Production (in L)
Govemment | bl i 1a1
Prvate I 4 6300
7 | Fishermen Cooperative Socletie: Mas TR
Fisharmen Coop. Socketies 1513 24844
Fuheravomen Coop. Societies 437 420
P hermen Marieting € oop. Soceses ? 1307
_Digrict Fshewrien Coop. Socleties. 10 2736
8 | Fahermen Poputsion 1904281
9 | Actve fishermen 207 2M
10| Mo.of Fish Markets (Sanctioned) 55
11 | Mo of Community Hats SSanctioned) 244
Fahermen Caop. Sockties 3513 206844
Fish in tons) Pram {in o]
| 12 | Fah & Prawn production target 2014-17 5068 8495
Table 2: Fish producion target and achievement;
Year Fish production Prawn production Total fn tans)
Target Achant Tanget Acthamt. Targs Achimi.
200 112 193500 133587 -l-rﬂ'l} 2204 127900 135743
212413 240000 24591 &3120 L E I 2486320 219528
201314 240853 243087 awd 596 247781 FETET)
2014.15 288400 260010 7230 352 291730 248342
2005214 312183 229185 TaLE HE&AT 200484 2TE2
2018-17 Upto Sepst, 14 345068 408 8495 1744 353543 48244
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Table 3: Fish papduciion tanget and achigve menis

SMo | Mame of the District Fith Seed rearing ponds Culture Ponds Total
" Moof ammers | AmainHa | Moof brmers | AreainHs | Moof farmers | Ares in Ha
1| Adtataa 2 0.00 3 500 5 500
7 | Bhadadd g 945 9 40,55 £ 5000
3 Haramioonda 4 11.00 1 3.00 L3 14.00
4 | Hydersbad o 000 o 0.00 o 00
5 | laguis 14 o 2 610 18 5404
3 LErgaon 11 2397 3 3.00 14 2497
R S — = e — s
g | JGadwal 21 7.8 151 7893 172 3279
L Kamaraddy 2 334 15 1474 17 18.04
10 | Kadmnagar 14 4178 18 2974 n 7152
11 | Bhammam 248 22432 o 0.00 248 142
12 | KB Asiisbad 5 280 4 4.00 9 1480
13 | Mahabubabad 10 10.00 54 4200 4 7800
14 | Mahsbubnags 3 500 13 13.20 1 1820
15 | Marcheryal 14 e 11 Ti40 25 arTae
16 | Medsk 0 0.00 o 0.00 o 00
17 | Medchal 0 000 1 1.00 1 1.00
18 | Mulugu 4 730 41 g1sy 45 100.89
19 | Magaramnaot 3 180 10 3130 13 3110
20 | Magords o 53.45 418 2232 5132 43577
21 Il iy naapet i} it} 112 13394 112 133.9%
22 | Mamal 3 333 13 1660 1 1993
23 | Mizarmabad 23 11905 18 3459 4 153.64
24 | Peddapali 4 10.26 ) 1433 ] 2458
25 | Biricit 14 %9 5 0.00 12 2693
26 | Rangareddy 4 630 o 0.00 4 430
27 | tangareddy 0 000 ] 1257 ] 1357
28 | Siddipet o 000 5 64 5 434
29 | wryapet 59 10744 47 5401 108 186347
30 | Viwsbad 0 000 o D50 o 3250
31 | Waraparthy 3 922 80 12803 a3 13725
32 Warangal 7 41,52 2 2.00 L' 4352
33 | YBhongir 10 2021 24 1503 3 5524
TOTAL 501 88804 1140 156495 1731 245501
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Table & Year Wie Figh Seed Production Report

7

| 5o District Fish Seed Farm 201514 2016-17 2017-18 201819
1 F; 3 4 5 & 7 & g 10 n
| 2| Adusbad Samala ar | Zoo 2020 | 300 .00 1600 | 000
| 3 | Eawmager LD 8 &5 | 7e.00 0 | 1e00 | 2400 000 | 1733
[ | Ketavapatnam 55 o 55.00 000 55,00 (10 1) 1800 L]
5 | Rajanna Shici LD 42 o | 4200 1200 | 43.00 00 1600 | 000
& | Sidfipet Sanigaram 13 0 13.00 Q00 13.00 .00 100 | 000
7 | waangd U Hanmakonda 14 3 14.00 .00 16.00 000 1000 | 000
| B | Khammam Wyra | 82 525 | &2.00 4100 | 6500 | 1800 1800 | 148
9 | Bhadadd Kothagudem | Kinnemsani 41 305 | 4100 3900 | .00 580 1600 | 000
10| Mizamabad Pochampad 138 b 12800 | 4200 | X100 | 1500 4000 | 2484
| 11| Arsapally 13 o 13.00 200 16.00 00 400 | 000
| 12| Kamareddy Mizamiagar | 25 ] 2500 Q00 24.50 Q0o 400 Q0o
| 13| Medak Medak | 0 8 | 9%0.00 1100 | 9000 | 2200 MO0 | 113
| 14| Sangaeddy Singoor B o | 2000 Qo0 | 4500 | 000 000 | 000
15| Langareddy £ 12 | 3800 200 20.00 450 000 | 947
|16 | Mansbootmagar Pitarmard 18 13 | 1400 447 %00 | 000 400 | 000
17 Jamemichedu 18 59 | 18.00 1180 | 2100 .00 Qo0 | aoo
] Kolsagar | 50 59 | 50.00 750 5000 | 1400 N0 | 000
| 19| Magadumool Muschiar pally | 1% 0 1200 Q00 12.00 000 1300 | Q00
| 20| Chandrasagar 26 a1 | 2600 840 | 2600 800 1600 | Q00
21 | Ragareddy Medcha 13 4 1200 Q00 16,00 000 Q00 00
22 Seviguda 1 &5 | 11.00 200 16.00 Q.00 10,00 | 000
23 Viarabad Mandivagu 40 B | 4000 a00 | 3900 Q00 1300 | 000
| 24 Nagonds Dind | 2 0 | 200 000 | 2100 | 000 1300 | 000
25| Hyderabad Rajerdrangar 38 18 | 3a00 920 | ;00 | 1000 000 | aoo
i ! Total w0y P2 | 90900 | 2057 | INTSD | 12500 | 700 | S84S5
Table 5: Year Wie Fisth Seed Production Repart
(sMo |  Diric | Fish Seed Farm 201518 201617 201718 201819
| Target | Achive |Target | Achive | Tamget | Achive | Target | Achive
K3 2 3 4 5 s 7 8 9 10 T
Lemsed out Farms
1 Kaimnagar FFDA | N rd 21.00 LTt il 200 100 294
2 | Waangd i) Bhesmamm | 34 178 | 300 2150 | 000 | 10000 | 7000 | 4000
3 | Naigonds Tummadam 29 6 | Zo0 | 80 | 000 | 000 | 11000 | 7000
4 Ml Kadam  1oe M (10800 @ 3400 | 000 | 5000 | 9500 | 9400
5| Wapathy Sardasagar o o | 0.00 000 | 000 200 200 | 1000
i ! Total w2 598 | 19200 | 7550 | 000 | 15400 | 3300 | 20294
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INLAND FISHERIES AND LIVELIHOODS N INDLA

indand Esheries in india comprise the production of fsh kom
inkand weater bodies e Sreams, rvers, pords, reservoirs, and beiees and
a0 relabe d adivitie s Be proces Sng and marketing. & provides Bve hood
options to 8 lrge proportion of poor Bmilies inlndia. Tradisionally, magt
of these families [befornging ko the fisharmen’s came] were assodaked
wiith calching fish from these waler bodlies and seling it in localmadkets.
Betides greams. rivers, and reservois, most of these waber bodies ane
COIMNTON propey réfouces under the: aniral of the Govermment.

Cver e years, Hhere has beena rise in demand for besfater
fish. This has led to a thrust on enhancing production through sckmiific
cullivation paciices. Increatingly, fish aultivation in such water bodies
wit viewed 25 2 profitable, enterprising activity. Local glites stated
encroaching and taldng conirol of thefe CoMmmon propety’ nes ources,
by the pands and Banks. Mevertheless, inkand fishery has e potensal
to enhance the lvelihood of alage popodion of poar Famifies in inda.

FRESHWATER FISH MARKET

The annualper capita avallability of sh in the Worldis 19.1 kg.
i thee: comitenct of Incka, it i 3.2 kg The yearly per capita congurmption of
Esh B rcreasing every year. This i mainky doe bo Hhe increase i e
puschaging power of conmume s and their prefrence for fish being
lowecomt anbmal profein Overal, there B 2 sieady domesic demand fior
freshweater fish, Le., mainky Carp and Murrel. Consumers generally pefer
fresh i There & mimima | process ing of feshaitier ithe The inland lish
market i relatively informal in the country. Marketing channels ane
generally thort. Producers’ share in retall price i estimated (o be mone
o Filly percent. The Eollowing Fig. | details the overalswpius and delici
scenario of fth acrags:

| Surplus Deficit
AP and Dbl
E —
Telangana ‘-‘“"le‘—_-__— e
Haryana e '_'_ . e | Wieast B-ennu_l.u" Kolkata
Rajasthan Drissa
| Punjakr Fhar khand
[ wWest Bangal = | Bihar
| up "% | Chhattisgarh
MP (W]
Chhattisgarh nAP
g 1. Domestic iresh Water Fish barkes
MARET CHANMNELS

bdarieting chaanmels refaie to S dermand amd supply 5 Condario
atross marets, andthe congumer prefemnce The ey madoefing charnme|
i the: region includes harvesting of fish from water bodies and bullc sale
in differert markets, which depends onquangity of fish harvested. In cie
of higher quantity of harve s, fish i ranspoted to wholes sl makets.
e spective of conirol of wa ler bodies (Coop or Contracior] there i geneml
prefemnce bo cany fish 1o distant wholesale mankets. However, fhere e
wisiants of this madeet chaswed, which hig been explained i the earler
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section of the report. At an &l india leved, fish from Andihea plays an
inpartang sode in mosting the overall defidt in the country. AP supplies
fish to metro markets e Kollofta and Deihi; and deficit States Be West
Bengal, Crigza, Jharkdand, Bitr, UP, Chitishgarh and MP. Fish supply
from Punjab, Hasyana and B sthan can be seen ashocal supply that meets
the mequinament in Dehi marker. A a8 ndka bevel Sates flo: AP, P and
Chihagisgash presents & scenadio of both surplus and deficit of ish. In
recert years, in thete Sates there i an increasing consumes prefienance
to eat Bgh Thi B due o rige in non vegetarian populstion, nde e in
purdhagng power and fish jbeing low cos a8 submibute to meat The
gap in fish supply ks curently met by supply by AP and Telangana. Unlilcs
other markets ke Debhi where there b agtured demand for AP and
Tetarugana fith, the demandior ish in UP, WP and Chiuttisgarh luctuates.
In case. there & low quantity of fith harvesied, it i taken to beal market.
interaction with market players in the project ares and in ditark makes
newe gled the kogy channels of madke ing of fish. Local fish supply nciudes
fish harve sted from small & medium water bodies; and fnom Large water
bodies Bos reservolr. Fith catchooming lrom rivers and Steeam i very small
proportion of supply. Fish from small & meditem sre local water bodies i
generaly sold in beal wens, Thans and Gorsldpar market. Figh from
large water bodies usually, harve sted in Linge quantities gets sold in ey
rpdoets Fie Sl Goraldpur and Luckosge. These witer bodies are
gereeally controlied by coniractons, who are at fimes financed jfor leasing
cogt, seed socking) by big wiholesale raders |Fig. 2]

I Saapply mamani |

e i B LUC ki |

e
dhmaai & Gombhpr |

y —
Local Tows & haml |
|

W' ki B bt |

Andiry Fisk & Telsngsra

‘WLt Bodin !

Ll Wishag Savifuk -
Mg B Sl

Wil |
Fig. 2 Movement of Fish rom Telangana to projected area at different
Marcets

CLRRENT MARKETING PRACTICES BY COOPERATIVES

in mo of the Cooperatives, initially. the key members try to collect
informaion on prevaling price Fom dilferent markets. The Maaging
Cormmittes decides onBoor pece for s ale of fish and the dase of harvesting.
Thee flooe price i spplicabie to trades and retaliers who would Bos buy
fich fiom pond site. The atual price of sale varies, which depends on



amsgund of lish arvemed and panicipation of retailes and baders. The information get diseminaied infoamsaly. Fizh 5 havested on wages basis
with wse of boats and nets. Ina year, mos of the fish gels harvested in 2 1o 4 lots Fish B generally graded into bero groups Le Cane and rash
fighees. The Solipewing Fig 3 details the mode of sabe |in onder of preferemnce] of caps and related ma et channet

[TrTer—— A
Ltea
B ek
o
Fink Fargerting
-I-ll*
Dbz of hearwessting : e on LT, < -
and ook e S
dacided by Mgt
Cornmitha s based
O i i LA TE O
preval ing marked nlpiei
- prices in difevent e
= ekl e B Brisin.
jmares
Thaa
|rdirmal shariag Lormdin
of Infarmanan e Lo iy ,I:,:,
ETEy |
b fwidl i &6
g has ?
Trmss Pk
Bl mnd soti
inegl Actual prices. Dl'llll'll'll“ '
vy boned on the Hpmalem
; = - raartatad
prevaling
coniHons
Local Trade Whalesale
Lewel Lewvel Retail Lewel Conau maers
By
Prices A5, 75/KE A5 B5/Kg RS. 100/Kg 120/KE
argins at
Lewels Rs.10/Kg Rs,15/Kg Rs.20/Kg

Fig. 3. Curent practice by Cooperatives - Marketing of Fish - Marikets, Channecls, Playes and Practices

s Key members camry fish in bulk bo the market in local bowns and cilies, where i auctioned |Bciltated by cammission agent] or $06d b
commizsion agent cum wholcsalers. Local retallers cither particpate in auction or buy fish from wholesalers
Traders buy fish 2t pond site and tale Fwough auction in key local markets Fish from these local markets further goes for local retal ssle
Ky memers camry fish in bulik to distant markes e Hyderabad and Secunderbad where it § auctioned o sold to whol ssiers Further
the fish goes for retall sale In the area.

+  Localretaliens maink maie] buy lish at pond site and sale in weskly markets, regular retall markets In towns and vending fin cycle] in bosh
urban and mral areas. A Large proportion of retailers beiing 1o fishermen community.

The trash fighes ane s0id to women vendors. The trash shes are bumty smoied on Soor [near the water body] to enhance the sheif il

The women vendors’ sale the smdke Eshes in regular retal markets in fowns o in weekdy markets in rural aras. Most of the women vendors

beking to Bshermen caste. Besides ths, cenain quanity of sh goes for consumption af Family level There & incidense of poaching and

poksoning of fish. Af times, the boal dlites ask for fish 25 gt or 2t 2 subsidiee d pice:
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Animal Healthecare
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Growth Promoters, Immuno-Stimulants, Herbal Extracts, Multi Vitamins, Organic, inorganic Minerals,
Toxin Binders, Liver Stimulants, Gut Probiotics, Gut Acidifiers, Sanitizers, 5oil and Water Probiotics.

ZWEP TOTAL L-J

G: ganic & Inorganic Minerals

Matural Mouolting

‘_ﬁ ® Amino Acids, B-Complex, Growth of Plonkton

1§ Inositol, Folic Acid Centrols Body Cramp

; v ! iy s Woter Mineroli [Te
with Vitamin A, D & C Pona Waoter Mineralizotion
Shell Formation

A HLTECH PHARMA

S rumal Heolth & Mudrho
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Products Registered CAA

Corporole Othce: DXMo, 15395, 3rd Floor, Erlnl:u'.-un.rr

Nu':ll,:-'ﬁ-:}?-l-l:ll'l'- A PG, mmal '|!:;,:-l:i‘_.l:l|1 ipchghorimo.co,
Eigh{ {:ﬂmhinﬂﬁﬂ,n w“h Besf il Linits:  Limit- 10 6-82¢1, BR Palam, Ko, Mefara-534137
r - AR DA, Cost. care Mo, 471 FF0180 22555
Qluality Aquaculture, Fish, Poultry Linit-2: Sy, No. 1007, PR Bstam, Kewur,

Mellors-S24T3T. AR MDA,
websibe: www hilechpharmo.cn

and Veterinary Products




':'a_ M Amazing Biotech Pvt Ltd.,
P2l orskionam [surat| Kakinada [ Si Lanka

* Physical Quality analysis » WSSV
* Water and Soil Quality testing » EHP
® Plankton analysis = IHHNV
* Microbiology - Luminescence bacteria » AHPND
analysis » Vibrio parahaemolyticus
Vibro Plating —» Vibrio harveyi
General plating analysis » Vibrio alginolyticus
« Algae Counting and Quality analysis —» Vibrio vulnificus
—

Species specific
Identification
for Vibrios

Kakinada Lab :

D.oNo: A1 30448, Bear Gangalamma Temple Main Hoad
Vakalapudi, radesh - 533005




INTERNATIONAL EXHIBITION ON
AQUA SECTOR

09101 11 JAUGUST 2024/

India Expo Center & Mart
Greater Noida, Delhi - NCR, India

Event Highlights

g || X | & |

100 + 10+ 100+ Extensive Media | 5000+

Exhibitors / Sponsors Countries VIP Attendees Coverage Visitors

Figh/ Shrimp Production | Fesd Equipments | General Facility [tams | Health Products | Laboratory Prodicts and
Services | Agua Processing | Sustainability

EvenT Oy Knowdedge & Meola Paciner Conrnent Ewnte

pil-:'u:e::::::hr:-l.l.: {‘#J} Da;rr Elﬁ F@Ulfﬁ

T s T TR EXPO

+31 741 959 3006 | 539 170 5200 | 741 393 3002 wwi theaquaculiureexpa.cam

infoe e aouacL AT e oo, Cor




<« FOUNDATION FOR AQUACULTURE
?ﬁﬁ- INNOVATIONS & TECHNOLOGY TRANSFER

FAITT (4 Non-Profit Private Aguaculture Research and Development Foundation)

Sround Foor, Hat Mo, G1, Plot No .3, 4th Cross Street, Kumaran Kudil, Okkivam,
Thordipokkam, Channal 400097, Contact number 2491 F0133 12272, +91 77028 44777
E-mall; info@faitt.org | Website: www faitt.omg

ﬂ;QUﬁF oCuSs (English Quarterly)

Membership Form
Membership Fee [Fis. fick the relevant]

Annual Mamber  MNew [Indvidudl) ¢ INR 400/
Renewal (iIndvidual) : INR 300/-
Life Mermiber ¢ INR 4,000/

| daclare thot the obowve information provided by ma are frue 1o the bast of my knowiedgs,
| wish to subscribe ond join 0z on Annualf Life / Renawal Member of FAITTs AUAFOCLUS
English quortary jJoumal for Aquoculiue bosed news and research aticies and other
Aouoculfure iIndustry related Intormotion.

Eindly cccaept my membeshlp fea Rs,
(In words ]
fod the subsciption of thiz joumal.

Chsgque / DD [Bank noma):

Chague / DD MNo. & Date: of
Online Bank fransfer (Transacton 1D dt. ]
fiois fitl the appropriofe).

Date : Place : Signature

Bank Details For Rermniffance !
Bank Mome & Branch : Stale Bank of Indla, CRR Campus

Account Mame ¢ FAITT
Account Mo, V3979 KR4 723
IFSC ¢ SRINOOTAGTR
Membership of FAITT

(Life / Anooal / Benewal)

Membership Fee

Annual Member = MNew (Indweidual) : INR 2,00H)-
- Renewal (Individoal) : INR 1,500/
Life Member : ¢ INR 140,000/

For more details, please wnite to : magazine@faitt.org & info@fait.org
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PREMIUM

JOVEN

Nutritionally Balanced Microcoated
Shrimp Post Larvae Feeds

D

o 4 l<:£gﬂ$r
£5% Ingredients
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hatcheries
Chennai

THE BRAND YOU TRUST

Contact:
Royal Hatchery

Kanathur, Angalamman Kuppam, Koovathur Post,
Kanchipuram District - 603 305, Tamil Nadu.

Call: +91- 82207 39609 / 9962950909 / 9841021544 [ 9566096511

Email: royalhatcheries113@gmail.com




