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Greetings!

As we embark on mnother intngumg journey into aquaculture’s thriving and dynamic world, [am pleased to
weleome you to the curvent edition of Augatocus. [ am honoved 1o serve as the Editor-in-Chiet of this presti-
aious magaxine, and 1 am excited to bring vou the latest advances, insights, and trends in the ever-changing
adquactilture business.

Augafocus evolves in tandem with the aquaculture landscape. To satisty the demands of this dynamic area, we
are constantly enhancing and mereasing our covernge, We amn to cultivale a community of knowledgeable
professionals committad to our aquatic health and sustainable production. We intend everyone 1o engage
with us, offer your perspectives, and participate i this exciting adventure,

Agquaculture is a major industry critical in delivering sustainable fish to the world's rising population. The
difficulties and potential in this industry arve limitless, amd Augatocns is dedicated 1o serving as your irmsted
source for in-depth research and up-to-date information.

Im this edition, we are thrilled to bring yvou a diverse array of mticles that dive deep into the transtormative
world of agquaculture, From groundbreaking techmology o sustminable alternatives, we explove the trends
and innovations shaping the industiry's tuture. The role of 10T in enhancing water quality and nutrition, the
rise of giant freshwater pravwns, and solutions tor shiamp health are just a tew of the topics we cover, We also
highlight the need for cutting-cdge technelogy in mmane biclegy and the promise af biofloc technology in
sustainable aquaculiure

We're here to keep vou informed and inspived as we cultivate a sustainable future together. Happy reading!

Rezands,
Editors
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REVOLUTIONIZING AQUACULTURE :
IOTs role in enhancing water - quality FAITT
parameters and nutrition in fisheries
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Abstract

Ieternet of Things (#0T) technekegy revolutionizm aquaculture by erabling
real=Eime mewitoring of walor qpaality. fish health and feedimg processe, This
inzegration of BT and aquaculeire cifers improved productivity, seftainability.
and recuced foes. Monitoring nodes continasusiy collect data on critical
paramatirs, fransmifting i1 o choad platforms for analyiisand alerts o farmers.
Key 1T apglications in aquasulture Enchede water apualily ménibering. fish
tracking. and sutomated feoding svsteman. Howner. challenges mich an daka
wolurney amd emergy -efficiont data Eranemsinion remadn. The fetune hokf prommie
for further advamsementt in 1aT and Al integration o enhance dacigon -making
and sustalyable squacutture production

1. Introduction

Ir pddition o conventional farming, squaculture The faod industry with
hee greatest grovwth rade plays a vital role a3 a complemeniary ac Enily. offering
farmers chances for income dhversification and social and economic benedits
Several crileria, imchuling envisonmental cond@tions, production fsctors Bke
wader qpaality, amd biotic factors, mast be continuously checked to avedd yiekd
loaren amd bocat effickncy. Precision squasculture employs cutting-edge
wechnobogies. including artificial inzelligence (Al and the Internet of Things
(kT %o endsire. profitability, susssinability, and emvirenmental profection. 10T
winEhons wend In aquacuBure aften wse 3 Excal server and save the enormous
amott of generated data in an Excel file or adatabase. B's comoeivalde ko argoe
that squaculture hos reached the digitalization phose duae to the Intermet of
Things (EoT) ability ks proside real-time monitoring sobifions emately and with
Heik: or ne haman isteoverdion (Fig. 1)
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Fiz. 1. Basic composents of laT

Cionnld services Lo sione,
analyes, and Jdisplay daia

The metwork of phosical olsects ia Enewn 2 the Insernet of Things (1oT). 16
rapsd growth set B apart from the present Infernet. witkieh b moatly a network
of compeaters, ncludieg macbibe dovices like phones and takices Feople. anlsals
planta, heamheld applisnscs, machinery. produets, buildings, and car can all
b condidered Things® in the BT, AUl phyieal deesers are sonndeted throazh
thee batermset of Things (8aT) and can exchange dat without fhe need far human
isteracton. Rembte acoer and comna] aiw beth pouible for them. This ks
comnplebsly transoreed our bives, a rruly revolwiicnary coneep. Linking several
chevizea b ot & moved ldta, The fire gadaet conmestod to tive Imtorrsct wan 2 Coke
machine at Carmsghe Melben Universitg in 1982 Britiah businesman Kevin
Ashean couned the phrase “Intermct of Things® ina 1999 presentation b Procter
& Gasrlle. Raclio-froquensy kdentification. or RFID. formed the foundation for
the Incermer of Things. Due 1o the cosmbination of numensil Iapponing
rechinalagies. mich as embedded ayitend. wireledd Sommunicatiani
misrecentrelbins, sensors, and mitve-ckotramerhanisal srtoms (MEME),
sz il evelvad and gained pogulanity. Thi Inberset of Thisgs i curmmtlly
virwed an the future and the next g thing. T will spread expenentially inthe
aame way that the Intermet dad aboud 20 vears ago

kT b eamphened in e aspuaeubine Snananry for varsoas prepeies, inchuding
emvirenmental monltoring. ankmal tracking industria] managensert, procision
apriculiure, and sther arcar A sgnificant amseunt of dam has been gaihered
kg sutednsted eontrollsbls pritemms and nebworked senscrs This optomizes
producivity, Addigenally, the produciivity of fidheries B meneasad by reliable
clata from the nbermet of Thinga, particularly in complex and maky reuimne
mtvities. Mamy relevant new iechnologies are also used to nepposy scveral
arnsors and eover a broad megion, anch aa lew-power, bng-distanes wieoless
epmmranseansen Thess dais-driven itrsiegles improve squsculnars operatm’
effetiernesm, smafxinabiling, and productivity

Fasmers gauge the owveral] quality of the water using tlime-conmming.
outdated procedures. Farmers can't act quickdy encugh 2 stop the fish from
waorsening slece they dom't get encugh alerts. To achieve This goal, ef¥orts have
e vosliertaioen S design the archatectiune of an BT frmmework that will assis
squacubure farms in deterssining the water qualitg and inform the Exrmers B2
ke the mecersary sleps o prevent bawes duwe to-fish mortal ity

Hooteyir, There are afill a e of difficalties in aquacnture Ehal need fo e
resovved. Ok of the Rey jomesd fhal preciven aguacalbure coudd salve &
maximiting fhe yield through effective resoince mse. This artiche malnky
highlights the impertance of 10T in aqwacslture. Ms bavic components
weor e, ma o apyrications ard the vansom corstrainls whike develaping i
1B Tl S i



Z. Importance

Comumstreial saquanltee b faci g aevieral i e ies dhe te suddon change
in climatic conditionn that affect the criteris govemning waler qaality. Lqus
tarmens cunenily employ marsial check provedures o debermine the water's
paraseiers. This will take longer and be inacourate because water quality
parameter miy chinge over Bimse, Agusculture bkl innsvale 15 nSrease
potency and reduce ks by mondicsing water quality parameters o prevent
this drawlack Secondly. the major importance and achivcenstnt of [OT in
squscufure bs Automated Foeder Correct foedimg o vital at a schechuled period,
and aguasfarmers 2ill &0 this by hand. Thevefore. thw invenBon of automabed
feediing exqul praent B proven fo e 5 it for farmse rs bosaiss o chminabes the
reerd for bruman Labour and lesera the probloens asesiated with ovorfeeding
mndl e fesnes, for which overfesding is the primary reason

ExT-basnd solutions srable monitoring and sdhutieg waler parameders in
real-time booting accwracy. prom pd nofifications, amd eplim | zing aquaculhere
praduction. 1T I agquasubture saables soourste foding metliads and enhanees
feed elfickncy. Frecison Tesding schedubes and portion controd can e achieved
by indegrating boT tochncloghes with feod aulomation sritemn decreasing foed
wase and optimizing growth mies. Foh movements, behaviour, and growth
can b iracked and analyzed uaing cuiting—rdge tracking technebezr e RAD
or nomntic tags, providing a grester undsrstanding of fah health, population
dynarics, and stecling denaity sptinizathen,

3. Worlflow

The e of the water bodles (ponds, reservelrs, tanks, eic) will determine
thee srusnlers of momiloning nodes i b chrplenand, These sorsor tides con imigusly
detect and record waler pammeters such as pil. fempembure. and dissclved
wueygen, which Empast the fab’s L and ace key parmascien as they dineetly
ireppuaec® mipantic animads’ health, grovwdb, and carrying capacitien. These mudiiple
weiry b denaer naded ace deplived (a3 fuhing pood Thesr serisor nadel gather
informatics on impertant facton influencing figh health nmd pond conditions.
These serasr noded wineleaaly transfer thesr dia to an adge nade. a regional
hu'b for communication and procening. The data is ssbasquently transmitted
frown Thecadape novks b the Slawd planfors throcgh Ehe Briermet for ahrate and
anabysls (Fig. Z).
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Fig. 2 Workflows of IOT in Fisheries Poneds
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Fig. 3. Applications of FOT in Aquaculiure

Thiscloud platform sorvie cnaldes teres b raaily 3ggnegate, vinalice, and
amalyze live data dreame Am $MS alert is senf o the farm manager if any
parasnctso cness the thoeaheld vahes, The main three bask: pathways are- Inpuat,
Mirrocontrollen and Cutput. fensor nodes deploped in the water bodies will
act @@ liput companenti, The variens cloud platforms uied arw the
mlcnaprocessar, and as an Ouiput, waber porsmeters do by will be displayad on
the connedted device s sneen via SME or emaile This arebitnehure enslied reals
Einse mcwitoring amd anabysls of the fishing pond condisions, facilitating infarmesd
disoizien-making and prodicthee analysts wsing an Al-fraisad model Baed on
the alert, steps will be Rilien o bocat productivity and lewen the effects of fish
B, The nider ta autemataally netified thecugh omail and trst messages when a
porameler surpaxses & specilbc critical vahee for the farme This system enabiax

#poody resporise by initiating a prollem-solving sction,

4. Applications of 10T in aquaculture

The Ieterrect of Things (16T) b casemiial to aquaculture boeaise it paakes 8
peilie b maniter waber qialivy, fish health, and envirenmental fashon & fih
farms [n weal Eme (Fig. 3), 0T technodogies cptinize aquoacuinee opemtions by
wliligng senses. connectivity, and data analytics. bomting prixleceivity and
reduging disesse risks. oT onabies the secior b adept susialnable and effective
s Bioa, asswring the wielfare of aquatic animaks and the kng-term nsrvival
of sapueac Phare gpateen. Thess copalslithes Inchids sutsmation, pemole control
and intelBigrd decision-making Fish farming has sren improved aperational
clfretivencss, optimized rescurce nblizaion, and betier yields durk o BT
imtegration. which has turmed the sector ingo a mone mgtainable and ucrative
busimeia,
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Agquas fammers wee muamual mearure ments foembeaate the state of the wabers
vardsis parameiesd Mamual miedsarenenti take 2 g time and prdsduce
insceurate findings since the factors that gaegs waker qpuality constantly chamnge.
Therefore, f autsssitic manitering b poasble it will be better. Aquaciiture
sy cufting-adge techumbegy 1ike the Intemnet of Thangs (0T Computer Vision,
and Machine Leaming fe averceme the challenge of meaniring waler
pararesters.

Beite pegulation of the mary chemical phvibeal and bologheal aspocts of
thee water in A ponds by unguestionably necessary for achleving maximam
fish catput. Theeedore, for effestive (i pond sanagomont, if is ingporeaat ba
unclerstand the water quality, which is controllad by several factor. inchuding CTALALAALAA LA SRS
tempseature, turbadity, water colous, pH, carben douks, alkabinity, electrizal g
conductivity, total dissolved sl (TDS). unkmized ammonia, nitrate. and nitrite. p oAb I
Ligers cam ude o Androdd app from anyw bere workdaide o meniter il waber
cuality uliizing Wi-Fi and the Intemnet.

Fig. 5. IoT deviee under a coin (Souree, Wang etal. 2021)

T ardd Al iehnology made sutomated quality asakement and
tracking possible, Small waler-residnnt, ond hunding a long battery e, loT
alerviced are, Ti'l:u' are Tasbersed B0 e Somlainers folherimen ise B traniport ard
shote fish scrads the stare. Every 16T devbes huas a Olebal Posltioning Syatem (OFF)
senaor B track the oo, Additionally, it s cannected B2 am extornal temporature
sk, Alleaing Infermed of Thuings deviees 13 gonds the temperabars of the fish
rathir than the cnboard temperature (Fig. 4=8)

Fig. 4. Sensor measuring DO, Temp, pH (Sousce- Hian el al. 2020)

Chue B a lack of provenance and quality monikonng data, if s challerging
b aadesd Sk quality in practice accurately. Beal-time and olfective qualicy
Eracking with the newsst Infermet of Things (1T and Artificial ntelligence [Aly
technolegios may be posaibie, Recont sdvancements in embedded deviors and
sy bechmology can offer a variety of views with previcusly unheand —of kvels
of infarmation in the fomporal. sparal. temperalioce. amell, and other
nirsnmsental domaine

Fig. 8. The awtorsation circuits of fish feeding nrsten
{Fmsrse= Rhamwyah of al, 2020)
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Even fucuigh flah must be fod on time, there are instnnces when this presents o
problem while the ewmner is away from the fisl possd. Furthenmare, excraive
feeding will make the fend deteriorate. The feed doe needs b be preciee. The
fish-feeding syatie In 3 mink agazciem b eontrolled anbine via 3 websate, and
thee sugomatic fih-feeding svstem (s through the Android application
{Takle 1)

Table 1. [OTs in varieis Aguacuiture Syens

' J—— t "y
ENp, | Mquacaliure Purameders Micrcproceison | Eeferemon
1 Sasperidea FH. Tomp. Taetadesy, dka Cdses o sl
Symeim KH, N0t (2020)
Hydroponkos
* Temp, pH & Tamams & al
with Aquaculhurel umidity Arduing §2021)
sytem
Eecirculariang Temp. & Eampberry | Al-Huisini
Bl dwmenere | e Ao | o
Sysem
4+ Mofloc Temp. fH DO | g g | bl ot
' Technolozy & TDS FErer
5. Major constraints

Redpuires move sariables than we can surrently moritor & obbain the mast
comspleds pletupe of what s happening in farms. CreaBing new probes 1o measuse
microben. micropelutint. or other pyioschemical propenties makes thie a
technolagieal challenge,

The eapacity 19 trandport a sgmifeant vohinee of data foom the faim ualng the
keast amcund of enersy v ancther significant barrier to the T revobatien in
thae inchuitry. By sxamining rheir behavisar, setvey, and petential diseaies
directly underwater. developing real-tHime monitoring wilng high-quality HD
wides foeddi 10 enable deep inkage praceiing weuld ereate new prodpects for
livestock suaveys, Addifionally, it willl be pesaible o scam the mioreesvireament,
#ich as the weather o leal actvity. 1o #top poaching.

8. Conclusions and future perspectives

Wie now dan dreate Gsting-edge sodubions that mabe life sasker thanks k
the teitervaet.of Things (oT), which has svalved infa a kighly adaptside sshution
for weveral use caded, frova Eniart Sitee 1 Ehe amant aqisa Barming eriness, T
ard cloud fechnokogy development has opened up Bew avenues for dereloping
inmevative faniing sechnkquen To irprove memalrabiling this sy facuses on
disease contig] and water quality mondioing i examine the peaible efiects of
BT i aquuatulbure. I oovers a variely of T applications in squaculture, such
as fh brackivgg and mediosing syrabema, ford aulomatss sysbema citvirenmental
contrel mymema, and walor qaality monitoring,

Ietegraitag Al and machies learning, develsping senior, and sxpanding
KT infrastmctune ame the fuhane dinections for wise decitson -making. predictive
anahytics, and satunsldes aqusculiune productien

(G
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CRESCO Objectives
CRESCO aims to cultivate and produce huge
fquantitative of Algae for Aquaculture Industry for use
as Feed and Nutrition agent It aims for Mass
production of Spirulina and value added products with
an initial Target of 1Ton per month, Gradually it aims
to develop large scale Algae ponds and be one of the
largest producer of Spiruling — 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, Dunaliclls  sp,  Hematococeus  sp,
Nanochloropsis sp, Diatoms, ete. These are highly
usefial in the Aquaculture industry as Figh Nutrition.
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CULTIVATING A SUSTAINABLE FUTURE :

Giant freshwater prawn’s rise amidst
Southeast Asia’s shrimp crisis
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GK Aqua Sdn Bhd. Lot 5602-5603. Jalan 100 Ekar. 71960 Bukit Felanduk.
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Abstract

Southeas! Asias shrimp farming fndeatry faced challemyes due o
ervarensachtal arrers asd & secenil deseniira The Gaanf Fresdhvester Prave

emergfd 43 & dndtainable alegrnative, fodiefing séonamic grdweh and

epvirmmerdal comoeraation. Transitiomirg 2 inndvatzoe practicoes like I,

- N A TANER AR e L. arale PO, GRALETLE o0 \'L!i.'ﬂlll'_i.'.‘lll.
A deatend denkssd, GE Asgis heads mn all-male prawn send prddaction
pxportag diseane-free soods ghobally. Foundsr Giva Kapposemy. chamgson:
mone=lek prawn larming for 12 edopomic ard dpvironmeistal beasars
prrersting responsdde apamltee

InJ-:]'lhllllg Loqitleeasd Naow's sk (L TLETR T ] With s SUTEINGE fhedal sealool
¥ derntnd, Srutheant A bl raen adoa Bey player dn o ¥ el

#H AP Ul Eadenly I sedd & povtab e ot o A fe - Y AN
of methods Amidit thiv challenge, the Giant Freshwater Paavwn
(Macrobrachium rossmberaii) o epserged a1 5 sustainable, high-denaity
farmung atternaine, Blding sreal proe s foe peadsest proshast;on

nm;‘mﬂmim-,mns ((

evormin groaih ewever impeded by environmental faciors. The region’ M e o the . mistainabl tices in freshwater o

Negeni Sembilan, Malaysia  * Correspondance. info@igk-aqua.biz

Gland freshwater provwns Tmnsfcrming Southeas! Asiy Clant Freshwaler
Frawn is indigeneus to Southeast Asla, effering diverse bencfits thaough
envmronmertal impast and ensanng econenss feasiality, Farmeri cas adot

| Innevative sachniquees Hbe [megrated mulel-rophic aquaculbure (IMYA) where
. species integration rediices waler comsumnption pellution risks amd boosts | =
reenomibe retunia by cultivating them. Transitioning to this Gorm of farming
“oreates o dual advantnge, conserving the enyiros me nt and reviving sconemies
{The eriaks within shrimp produsction sddresses the need for mistainable
apasai e practiecs. and freshwater prawna provide 3 practizal selition, This
Eranafrmrasion empowers small-scale farmers B enbance Sheir rarmings and
escape unsustrinable practices, one of the most crucial seps in Feeting the
ever-incmrasing seafood demand sutainalsdy.

moncass fareing This sbution increares production yiekd and shorter harvest
cyeles, gerng farmers higher ecomomic vahee. Moncsex farming redisces
reilanss on wilkd stecks and frandder of vertieal dijease transmibiabon that affects
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Fig. 1. Achalt giand freshwater piawn

EE Asua’s global cxpansion in allomake pravwn sced production Based in
Malayuia, CK Aqua is ome of the most proealsing esonc-sex prawn producers,
whwere they have succeasfully engineered the biotechnobagy approac b o produce
ali-muale seeds This botechrology eompany ki e uhilly sxpunded theer
hkwmwmuumm t several an

. ____lu qmmm .uh.mlum ““"""’""1
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Fig 2. GK Aqua Molecular Laboratory

Chomgpricn ks st ainals By Moncaen freshwater proven ferming revclultion
Forunader of GE Auquaa {Fig. 6=9). Glva Kugpreamy. mentioned that it is esential
1o poovids o solwibon for farmers who have weried hard 1o comindauie 1o the
grrochaction of focd shobully and contrilaite to contiming effevtt in fond securiey
challenges nowadan Mensex freshwater prown farming offers significant
achantage for swistainable adquacufture, mich da controlled dissase management
ol mimmplidiend depd management strategles, leading to higher murvival rates snd
impreved produce quabiny. This approad b booats the sconemic valiling of prawn
fll-'ﬂ:ﬂsﬂ-ﬂd alprns wall pesponsible and rmﬁ'ﬁm‘urﬂaﬂym-@m

_Fﬂiﬂ-r.llﬁg.l'




fnnovative Ingrediernts and Additives
International For Aquaculture
Inncvalion MNutribon

ProCell § INNGST. | PHYTOGEN'

Activated Yeoast B-Glucan Effective formula of Advanced solution for full Antimicrobial, Anticxidant,
& Manans Mucleotides, Yoast extrcls Fanges of MFCOT OIS Anti-Inflammato 'y

ut Health Promoter  All in One Solution Mycotoxin Binder Esseential il for Agua

» Now available in India to Support Indian aqua farms and feed mills !
impoted and Marketed by
ORIGO BIOSCIEMCE PVT LTD

D NG : 7-223, RCC Building 15t Floor, Chinnamirarnn,

+659669 0‘2'58 Bhirmnavaram Mandal, W. G. Dist., AP -534204
EMAIL; info@origobioscience.com

WEBSITE: www.origobiosciencesprivatlimited com
COSTMOR CARE: +97 72007809111,

Michael Wang (Singapre)

INTERNATIONAL INNOVATION NUTRITION PTE. LTD. Please scan to find [=
& Wenture Dr, 806-05 Vision Exchange, Singapore 8385216 more info about
Tols = (65} 6970 0856 Fax; = (G5) 6OTO 0856

E-miail: infoinnovationnutrition.com our PIDI.'IUCES




D) ;

Exploring EHP infections in
shrimp aquaculture and the potential
of neem as a natural solution

W

z
3

Gokul Sudhakaran*
* Toxicology and Pharmacology Laboratory, Department of Biotechnology, Faculty of Science and Humanities,
SEM Institute of Science and Technolegy. Kattankulathur 603203, Chengalpattu District. Tamil Nadu, India
* Correspondence. gokulsudhakaran98@gmail.com

Abstract

Enterasytozasn heparspeiniel [(EHP) infection in shring aquasultune,
highleghting its Bmpoact on the indwstey and petentia] mifigation sieategies, It
oovers EHPs life stages, franamsission pathwaya, and clinkal manifestations,
emphasizing growth retardation. Jethargy, reduced foed intake, and soft shells.
Ther studdy alsa explores diygnostic methods mich 2 FCR and g FCR. and sxamines
ihve e of matural products like meem for reatment. EHP's [mplications for
shrimp kealth and the challenges of control &re disued, Bnderscorinyg the
need for edfective disgnostic fools amd managemen sppronches fo prevent
evotoeie ks,

released to
the

environment

Introduction

Agusculbuse plays 5 vital mobe in globsl food securty by providing &
significant portion of the wadd's sralosd sonmmption. B encompasins a whis
rarge of activities, from rabing fish in fresbwater ponds b enltivating sysers
In coantal watern. and if can take place in maturad or artificial enviremen e
Preper managemsnt and mubsinalde practices are crucisl i enmure the health
of the aquatic ecorytim and the prodaction of sife and kigh-quality safeod
prociucts. Inda hodds the second peaithen globally in squaculture production
and i a significart shrisp supplier 15 the United S2ates arid the European Unkor
Wigh a 17.5% smariet share B farm-rassad sheimp sqeaculiure, Tsdia shified
from Black Hger shrimp (Perdeus monodon) to Facific white leg shrimp
{ Lieprruarien van rasrd) due be whibe spot disease, L vannamel cabilits supeior

Spores in faeces,
sediments; or
cannitalized

shrimp

Mechanism of
EHP infection

Proliferation
and

nap

't_.l '-..F'u

ULHﬂ

% e

maturation of
spores

J

Spnres
activates [n
the presence
of epithelial

cells

el T
Extrusion, <_//
adhesion and

transfer

Fig. 1. General Life cycle and transmission of EHP
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Table 1. Clinlcal manliestations of EHP in shrimp

(G

Chindeal Manifestationa Pracriphion
Growth Retardstion EHP.infected shrisp often exhibit eedueed grownth eates, leading 1o sfze variability.
Lathargy Infected shrisp may thow daereassd activity levels and sverall iliggiihieas
Redused Feed Intaka Sherirep with EHP infeetions fend ts conaume less food than thele healthy cousmsrparts
Emply Midgut Infected shrisn s may have an smply midgul, indieating reduced feeding and digtion
Chronk Mortalities Long-term infections can bead £ recurring mortalities within the shrimp population
Zoft Shells Infected vhrimp often exhili soft shell conditioms. which can impact averall health
White Feoos Syndrome (WFS) EMP b B linked o WS, caracheriaed by white €1 fract discodowrntion andd white fascal thrmads

aqusev sure trafta te P menadion and Fenmtrepensrta indiaan nchuding betrer
wurvival, rapld decelopmant. adaptabsility. and diseans resbitunce. The shift
el ted in 54 million enmned of seafood in 2019,

Shrimp aquaculiure

Shrimp aquasulture plays o pivotal pole in driving eoonemile growth and
gererating sanificant emplovment sppartunities, pasticularty In the developing
eountries of Asks, With 2 submaneis] market share of 24.9% in the global trade
of farmed thrimp, India holde the potition of fhe second-Lanest aquacdture
prodfuct producer, In 2015, Indin oo 23 the primany prown suppiier o the
United Sates and fhe peovind-largest 8 the Baropean Unben. In reiponie tothe
ihmeal of while spol diseose, Litopenaeus varmamet eeserged as 3 replacement
for the Bk figer prawn [Femasun motadan) in India The Facific whiteleg
shekemp L vanramel) kot emeened asihe prefeeved crustacean species for human
conamgtion fhrvugh aquaculiure. Thin motable crustadiean. kEnerwn for its
promineree b squasculhere, yielded a farm production of 54 millen fonses
and centribuded significanily o the econonsic vaher of 2.6 millien mipess in
ma.

Current affairs

Chalbemges of wnknavwn originhave impacted shrimp inrmen” sopectations
i L wanname production, hindening the industrs abllay 1o meet global
demand. Infectious allments induced by microcrganisms, nech as bacteria,
warikkes, and nicoeiporidia, threaten the ihrisnp farming secnor acros Ak, A
microaparidian named EHF has afflicted Penasus monodon n Thalland since
ZO0%. Inisiably whentifod o EHF bn 2009, 8 infonts sheimp's hepatopanemas el

In natiens wheve EHF socurpendes have been reédrded. insluding China,
Indemesia, Salypain Vieimam, and Venemls, peimusry shei mgs oulsivation coours
acvess divere envirenmental sellinga. smcom paning <oalal regioni. brackish
zoaes. and raral lovales. Initially. there were mperts of early-stage shrimp
miovEalition attributed G edary mortality wyndroms (EMS) inosrveral partnof India
Heverihe be, A comprebemive investiation conducted by the Central Insiituie
of Brackiabwater Aquacultire (CERA) in Chevmal, India effectively debunkad
thse presence of EMS in st country. Condsent shrimp deaths within culture

poneds have alse been linked o suspecied cases of ranming moertadity smdroma,
yei thse preciis canativs agent for this phepamenai romales unkientifisd

During 2006, nmtances smerged witere L vannamel, cultivated in ponds,
exhibiss the presmee of EHP acnom mmltiphe regians in India, Coneqamily.
the shrimp farming soctor encounbeond corsdderable fimancial losses, Notalbly,
wpecific eantern Inadian states. nach as Andhra Pradesh. feature ponds comprining
abotehele and eabuary wates blend, resulling in varving salimities ranging from
O 1o 30 ppt. with an average of approximarely 10 ppt Conversely, wesom
reghos like Gujamal expesiencs pond water salinitles rapging from 50 1o 44
pet. 1t in ot Belghightigg that BHP accurnmences have bee ndocursented acrons
Eth high and kyw-salinity eonditione Repoets indicate o saggening production
Foss f 077 million tenmed in Indiam prawn Grms due 20 EHP infection
tranalabing 1 a revenus decline of 356762 million

EHFP

slicrosporidin are pommaitic microorganiems that can infect various hosts,
inchudingg mammala imvertebraten, cortaln protissa fubo and éniitsscan, by
forming spoves. The distributson of microsporidians hos been extensively
docamented in fredhvmwater. brackizh waser. and rairine envinenmsente. Ansong
thess microorganisms, EHF has gained promimence as 5 palkhogen,
Tazenamically, EHF belongs 10 the Enterocytoaoonidae family. subosder
Aparaporobiaatin, phybam Micreapersdia, and iingdons Pueg, Varseas shriesp
spevics lbs Ponacus japenicas, Ponacus menedaon, amd Ponacus vaneamd,
commanly missd (s shrimp farming. can harbesr BHP in their hepalopancorras

Life eyele

EHF follewer 3 Fifle epele with tos ditinet sages The (mtrasellulis speres
formding siages cobanlze The shrimp bepalopnceaan’s digative epiflshal cells,
camsing harm 1o the hepatopancreatic (HF) fubule epithelial cells, The
eutrmeeliular siage invelees an acttee spove phose within the digesiive babule,
weith mubtiplication ecturring in the hepasopansreatic sl eyleplamt When
Enfected with EHP, host oells display bregular o regular basephilie nchuion
besdien in the cytoplaom, resembling the Plaimadhem sponagony @age. with ac
withoul spores Hoat coll ase frequenily Evfesiod a3 the spoee s released from
its polar tube. breaching the plazma membrane and rebrasing 88 conlents
[sporoplam) info the cyfoplasm, The sporoplasm sulsequenily develops adiacent
to the hout cell's syroplain. resulling in a spreading plasmedium. Lpon
s paratasi from sporoldasts. i plasmodnims geeecabes complebe spones whils
remaining promimate g the hanf ool cytoplanm Sporomong involves mnthositing
s exiTicion prosursers, inchuding fhe pelar Glament and anchering dise,
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EHF spoves are Sound withen the gasirointestinal trast and the lumen of HF
:I:.lh.ltq. Morironial irnnaesdssion in shrimp farmsing coours s spores are Ingested
Thremigh contaminated shirimp e st rement o via canndlalisn of imfected shrimg
where ruptured HF epithelinl cells prodece mamire spores. DHP has been
dotuminied sorem 3 apoctram of saliniy sonditions (Fig 1)

Thee b pabopancreas bs phvofal bn digestion, absorption, lipd, ghyoogen, and
méneral Morage. Am CHP=infeceed hepardpanaieds can smificansly impast
shrimp’s healilh and physiclogy, petentially dismapting muttritional processes,
atctabalis parbraars and cnsyms prodection Wik EHP infocthons £ not sause
subatartinl mortality. they are linked 1o size discrepancies and growth
ertardation Correlanons have boon slserved between the detsctaon of clevated
EHF grne brvels and inceeasing growth eelardafion in shrimp.

Clinical manifestations

Climical manifeatations &f CHF include growth retardation. which
eceributes b3 afee variability, lefkarey, reduced feading, amd emply midguts.
Irfec e dhrimp often exkilit soft chelli. EHP is abio apsaciated with White Feces
Syndeoms [WRE, chameberized by winlle gatrsmleting] fract disselaumtion
and whitish faecal theeads floating on the waters smrfase.

Deagste the svailability of EHP_free post-larvne for stocking shring farms,
feeding them lcally captuned mariee svganiiess positive for EHP can resalt in
thelr infection. Additionally, the Gaces of infectad shnmp camy mimenous sponss
tiak fasditate horizontal tranmeisian o healiby shaimp. ([EHP) exhilis comphex
liffe-cyc bes invodvimg various spore Bypes gendrmted according B the hast speches,
e spannivg multiple phyla, Wihike sese o res may appears pliyascally imilar
ursder a Bght microscope. their fanctionality can differ. with omes type infecting
ano ot whille anether tasgees an aloermative oot Thess intricate eyobes may
inFodve teansitions between monciaryotic (laplokd) and dipisbarpetio mucls,
where th Latier conaiits of bao tightly s loed haploid nuebal, bn contaln apoes,
e dipiolaryotic moc s may meage 8o form 2 conventional diplold macloes
whath then undergors eukaryois mebori, vielding foar haphed nusclei

Tabia 2. Deiferent disgnoatic metlods io dedect EHF in shrimp

EHF prodices oval-ihaped, monslayelis ipons medmiring ansand 1.1
0.2 pm 1 06 3 0.2 pen. These spores exhildt 5-6 colls of ik polar filimem on
e ke amd an anchoring disc on the ofler, Becent FCR results have revealed
EHF spores within vamous shrimp sellular compensnts, ineluding & {resceve]),
B (bliser), and Foslh of the bepasopancroas, a well aa in midgu epithelial oclls
and shring fuseal spesimens. Bmbrresic oells (E-cells) mear the hepatopamenean
Prpically remaln unaffected (Takle 1.

Similar fo-ofher microsporadisns, EHP spores possess o doulble- Livered spore
wall The outer Liyer (rxoipore], approsimately 10 am thick. B ekeetnon-deiie,
whilbe the inner Lyper [endorpore). approximately 2 nmibick is ebectron. hicent,
Thia spese wall offers prodoctaon sgamat harih conditiond, rendening the spore
compenents envirennientally resilient chiring dissersinatian. EHPs speve wall
prodelng are eategorized within the SWPIEZ clade, responsible for host o2l
attachments. The first EHFspore wall protel s (ERSWT 1 was [dentified thnough
whalke-genesne squensing and bameskabod with heat ecll sttachment fanston
Aukfitienally, these proteims contribute fo spore prolection. This evelulionary
trait likely provides advantages for EHF b2 ndect other shrimp species svospand
it hoot range

Likce o e imvertebrmdes, shrimp smploy Mesie innate imemime sydem bo cousler
imvading pathogens This defence mechanism encompasses both bursoral and
cell=mediated immunity. Non=speciiic enzymes ke lysoeyme [LEM) and
superoxide dismatase (5004 n bodity fhalds collsborate to ward off bocterial
Infections. Ehrimp phisiologcal and immanciogical stafus ks indbuenced by
mertaboldic factors such aa brighpoerides (TG) total protsin (TP cholestersd (£L)
Slucose (LU, slanine aminctransfemse (ALT). and aspariate aminctransfonse
[AST). 2 well a8 parameters blibe fefal hemocyte count (THC), prophenssloxidae
(PO, papenoxide ankom (R0, Bedal antiosidants capacity (T=ACC L ond catalzse
(CAT).

Drlagmostio Method Description
CR {lﬂ;—-p-ﬂdn Ijllr,ﬂqq Ansplifies speeifae DNA segrents for EHP detection; highly semsitiee and specifie
qPCE (Qraantitative PCR) Meanires CHF DOUA concentratian quantitativelss aids in asesaing infection severify.

LAMP (Loop-Madiated Iothermal Amplification) | Rapid amplification method. cost-sffective and suited for flekd use.

In Sita Hybridization Ay Uses babellad probes o detect EP-apecific EXA in fissue sactions; offers spatiad information
Misresoopes examination of Heme sections for EHP-induoed celiular changes poovkies visaal

Histapatkology evidenoe.

Hested PCR Tramitep FOR that enhances specificity tugets specific BHF gene 10 avokd crodi-roadtionk,

A Pcrooms P00 My - by /18 <<_



Diagnosis

Mumerssii diagrcats methedalagios have been decamented for the
seteetion of EHP & dste, Thess inehde laep-mediated issthermal amplification
{LAMFy. in sizu bybrdszason asiay. histopathelogy. pelymerase chadn reastion
(PCE), and quasnzitative PCR (qPCR) which velies on the small mebuniz fRNA
(R FEA) aeme, Moated POR bargrenig the apser wall protein gone (1) o b-
rubulin gome may abse mitgase petential aEaEerpLatiing s mming from
pequencs similarities among S50 (RNA genes among clossly relazed
misresparidia,

EHF las been pecosnized a3 algn Beant threat b shrimp Grms n various
sotnries, Prevemtativg sirabeghes invodee ircating prawn ponds with quik lisee
{t,':lﬁljm #ix Bones por I tare to- e liminarhe residuad spores and polential carmiers
before imtroducing EHP-fres poat Barvae [(FLY. The main foons of EHP infection
wonire] eiforis i Thess meanires. However, their effactivensss in preveniing the
specad of the EHF vinu o healthy shrimp ks limited, Unfartanately, no curative
Ireatmmesmis ane knoan for EHF Bvfeetaon, and ¢lear ol symptoms are alsent
i Imfected pronaia, posing challenges for munwillanes and contalnment. As a
resuls, developing a rapid and ﬁjmﬂw apprasch for EHP
indection b kmperative fo vert diseass sutbreals and sconsmic losses (Tabls 2)

Treatment

To nddress TP indections or enbance the immene response of affected
shrimp sgainat EHP. natera] products mech as herbal corspounds ke meem have
been imvesfigated. Neem, scienlifically bnown o Azadirachts indien, is deeply
roated i Ayurveda, the ancient medicinal psem of India. Avirvada extends
esromad mere Erdatmeents and procedures; it represents a holistic way' of 1fe that
aligns with fundassemtal traths, Traditions] Ayusvedic remedies ofien feature
ingrediests e aloe vern (Aloe barbadensis). neem. and sandabwood §Santakam
afbumr which porsess antibactenial properties and cocl The Blood, benefiting
conditions related fo Fitta

Meem, a veriatile plant. has been whilized for over Do millennia im india
and nejghbeuring regions. he diverse Bolegieal fanctions are well-datumeniod
Thremgh sckentific resranch. Vasious parts of the seem tree. inclusting the seeds.
ikewers. ermel. trige. barks roote, and braves. have been employed in traditional
and folk medicinal systems for their Theraprutic aftrillmises, Meem leved for
instance, exhibit anti-inflammatory. antibacterial. antiviral, antisxidant,
hepatoprofactive. antimutigenis, antoarcinagenlc, and other properties, making
them indespral B tradilional healing pradctices. Neom seeds goosea anfimalanial
antipynetic. and antifungal dqualitiss and propentions lmilar 2o the leaver. The
neem flower contributol medicinal benefite mach a phlege chearance, bile
regulation. amd intestinal worm treafment, containing sesquiterpensa
hndrocarbons, fatly ackds. gerokis. and arcmatc compouinds.

Hees b rich dnever a hundoed prisay and secondary metzbolites, praling (1 2
waluable souree of bivadtive oompoandi. Primiry ¢on situsnti erdompadd pootein
miobeou e i derteazived of fats or carbautivdrases, whibe seoondasy compounds
inclede favencdds. plerckds. saponin. and alkaleids, Neem®s theraprutic
components are broadly categorized into iksprenoids and nenbepremoids The
primary adtive companent b Betranaeiriterpendidi. limonoids or Caprdd
meliscind Axsdinachiimeuds bomeris melkacana are  sgnificant sibgrogs, with
azudiracitin Estindirg out for i eficasy. Other conminacnts it huds phenolic
eompounids, carobenoids, steroidh. ketonen and terperoids.

Chier teime, diverse bechakgan have boon developed 1o extrae neess with
waryung pokeasy for prrsonal and eemmcncias] applivatiena, Iadigmes methads
involoe weter extraction, ook maceratisn, iteasn diei Lo, and sclve ngextrasts,
Aegnegnin extracti, ach eved with minkmal equipment 3re consparably eflective.

(G

Crizdhiing meerm seedds, kernels, or braves, soaking them ovomight. and flbering
yieldt eotract Alternatively. granular material can be ssaked in 2 solton bag
for hourt. producing 2 nefined eatract comtalning water-sotuble amine acids,
it and carba

In eomclurion, neam’s mullifacsted theraprutis attributes, documanted
threagh ascient practions and scentific research, make i1 a prombsng nahiral
compenisd for eombanng EHP infections and enhancing the ismiane reapots
i affected dliningp.

Conclusion

The nireduckeon of Litopenasms vannamel pevelutionized shrimp
aquarmloiure and beel to Enfermeyiossom hepatopenach (EHF) infoctions Thes
imfections, caused Ty mierosperidiam parasites, challenge the industry alobally.
DHagretie srthods Hke POR amd LAMP ald in identifring EHF. but preveniive
eneanires and sifective incatments xre Daziing. EHF's inkricate 1ife cycle affecin
slariesp health, cmuing growth retandation and siee varisblizy, With i diverss
brolesiey] propericd noem shows promise a3 a poteniia] natural remedy o
combal EHF kocthena and boliter shrimp imerunity. While advancements in
disgneatics prenide early detoction, the Enduitry faces engoing challenges in
eaansgieg EHP and minieeizing econamie Laes Underatanding EHP's [spoact
and explering remadies 1ike neem offer avenwes for further pescarch andd
nnovaton. The dqueat for sustainable shrisp squaciBure necekitales continasus
schentifie xploration and ool laborarion.
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Marine biology and biomineralization suffer
from a lack of access to cutting-edge FAITT

Omics technologies

o4
"
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b School of Chemical and Biolechnology, SASTRA Decmed 1o be Universily, Thanjavur, India
* Discovery Life Sciences, Malden, MA, USA

1. Introduction

Marine bokiy iaa vat field that Sases 13 resraash on evganiaon
rangieg froe bacteria o the bgpest animal on carth. To date, varbows
emalrrubes have been shalind o chumcterize marine erganinms, their diseases,
adaptations. naturmd products, #ic. im this currend article, we will focos maisly
ot the reisaneh o Blamimeralization in marine srganioms sk 2 rsalhda
that could be representative of all the other fields in marine bology (Fig. 1)

Bicmineralization is a process by which ongani ems prochice inorganis
mingrsls (iominerals) under the contral of arganic macromolacales
Bownineralised Mructurcs offer exvellent protection to the snganbiams. from the
eadtermal environment and predators. Although the biominemlized struchures
am made of 35% inorganis minsmbi. the 34 of ocgaivie molesuba make i 3000
temes fracture resistant thon musally socurring incrsankc orysials (Cummey,
1977 The erganis melecales are seveled by specialiond celfls lining the
Ibeeninoralized struictures. Shadving theas seganie meleeniles, inchading preteina,
iz mitidad im eomservation and biomimetic masrial

‘o 2L L

KAaring animals

Probesndics o the sbady that kientifies and qusnhifies all the proling
Im the sampée. in maz spectrometry-bosed profecealcs, proteing are kentifled
Trased o thelr mass and charge. Protesmiies on the mailusk abell bocame popailar
im the past few decades due to the cemposrte shocheres fermed by fabricating
prefeine. polviascharides. and cakimm carbonate eopatals (Anvalagan of al
TTh Hopwewer, mooat atuclisd 401l uss primities IHoehemizal sl and mass
ppectremsebine. remibting bndnconsplete data. The cvnrtn? articbe aima o wnmved
the recent Iremds in probromics and how this cculd impeove the in-depih
profeomics amakyss.

Automation

Fiz. 1. The cutfing-adze technobogies and other areas where preteoniies i3 lagging in marine biclogy and biominerlization
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2. Non-model organisms

Moat of the protesmics works use the bottom-up appreach, wheee the
proseing are digested into prpzides and amalvaed. The peptides ane then natsked
i proteing wiing compuirtional teols thet rely on probeomie or gomamis
dlatabuases, 1t i offen sasier b work with arganizms much as yeast. Thale cres.
frwit Pl and humans whess geneee w completely sequenced (Heck & Meely.
200 However, non-midel orgariini were sither partisBy ssquenced or not
sequenced at Al Pegr-201%, the new ora of gempmizs started, reslbing In an
exphoion of genomic data, thanks 8 the contimious drop im the cost of daty
srocraiaea and asembly (Weltrntrand, 2816, Even then, very few marine
organisms were saquenoed. The genemic database canmot oompletely solve the
daaters antaation plavs 3 signifeant rale in probomies data ssarch. Altheugh
several freely available tooki exi. it i a labor and fime-conmming taak. Snly a
figle work canscd prodiese 3 complete genomie datalase with snnetation

Molluges i 4 eaxa with only very Sew ipeciel sequenced and annetxied,
Recent works that aim to ddenfify blominemlization proteins rely om genomic
oF Eranseripteene shadies on the [ining eells thae secrete bemineralization
prodeins (Clark of al. 20201 These studies suf¥er from inocenpleles databases
and ansetations To underfand the comples blomineralization process by

marine animaly, in-depth profecsse prodibing b requred. which (s pessible only
w'hen Thee datakaoer s complcie.

3. High-resolution mass spectrometers and
computational tools

I8 s fxscinating that proteomics has sdvanced greatly from 10 and 20
etectrepluoredis bo advanted tasdem Bgh-reaclutien man spectrometors [HE-
Mgy within a decade. In'the age of mam spectrometern, it evolved in 21l aspects,
froen iomlzation methads and analyzers o detecrary, Curpent HE-MS leapable
of high speed. senaizivity, and adoumcy. To ghve an kea, the recent M3 can
adentify mote than 5000 profeing in 3 10-minube gradiont

Mot af the resranch works make uie of the HE-ME process clinical samplea,
They use it for Momarker dissovery, drug develepment, undesstanding desase
michanizme, o, Pubure voorks on bominmalization should conabdor wing HE-
ME, weisleh would reqult in o complete extalog of prodeing and the kentification
o meveral ieaformalprotecionma containing post-tranilatisnal madidication

4. Proteomics workflows

Prezeomics always refers to shotiun bomtom-up protesmics. However,
several complementary workflews exist that could provide moee defalled
indormation. Te date, proteomics works using Data Dependent Aoqaisition (DDA)
theat frxgrnents only the moat intemee peptides. The lew=alnndant peplides can
b Mentafind cnly with extenisve chrematographis separaiion, fradiionation,
or ennchment geps In data-independent soquisition (DAY all the peptides
were fragriented, remiMing in bea blased consplete anslysia (Giller et 3l 2007

Himilarly. the Topedown protecmica warkilow complements the hoftomn -
upp, wisere iise intact probein b dinectly analyzed I the mass spectromeber, 1t
has a significant advaniage over boltom=sp in charscterizing iroforms
comtasning FTMG Little 10 0o DA o top-divm woal hag boen canmied oul 53
fiar. These works mubghi result in ientifiying mew candidate proteins and ioforms
in bomanieml ization, which weuld akd in underitasding the omisoralizaton

proces better.

(G

‘The recent greater kap i profeomics ks simgle-oell progecmics. The HR-
M3 has advanoed to the bevel of cataloging proteing from a sngle oxdl Few
imstramenis cam precisely sepanate single ool and dispense nancliters, making
aingle-ocll protecenics pegsible. Applving il werkibow to epithellal eslis [ining
the molhuek shells woald provide valwable [nsight into the mechaniam of the
blean ralican o

8. Automation and other advanced
instrumentations

Fample preparation 18 1he méd rifical isep in Sy prodedm i cxperiment
Meat of the profeomics sample preparation invelves enzymabic digestion 1bad
wmally conmumes several b te days alrwing the oveeall workflow, Moreeroer
haimdreds of sassple peeparatizns can caally inteaduce buman evor, lesding ba
anabetical Inseourasy (e of 2l 207 3 Redent advancoments bn mstramsndation
and autemation minimizes sample hamdiing ereor and fastems the sampls
prepamtion efsckently. facilitating the high throtsghgar i the sample analbyie
Several instnements, mich xs Asoyhiap Bavo, Asdrew s, Proteogmph, stic, offer
parighe preparation from enmchment, demaBiration. redusction. alkylation. amd
digestion Bl sample cleamup. Wit minimal pregmanming. the subomation can
s paken 10 3 leviel where human interferende i not needed until regalt

Imterpretation and mosuscript preparsiion.

I marine Melogy research capesially In bemineralizaiion, sample
Freparndion is balious, inchading demisemblicalion and matns sepomSion. Al
there are #ill muany quiceiens W s, insheding posteing apessies 1o abell
spechen, phemnctype, reghon and microstruchare. which might demard baige
sample preparation. Adding sutsmanion weuld snable kigh throughput eample
prepamition snd amalyss

The Empartant part of advaneed mass spesirometers, werkflosy, and
autamation i fhe cost. Hige money s nod only nerded o baild wich
[mfrostructure el abo b analyze hage st of samples. The phormaceutical
imchurtry ia caier of thie sectons that San spend several Billion dallam each year on
rescarci and development Hence, most of the atove-mentioned cuiting-edae
D hrcbihes €an Be adcesed ansly Ly e pliarens ndhiatries, Exploning the doean
also Fuss provkbod more vahasble prodiscts such as antibbatics, anti-cancer, and
anti=inflammatory sulatanors. in the future, masine biokey must be provided
wills secess o culfing-odge proteomiss techndques that would enable high
Thremghput sample amalysis. brading fte the dissovery of movel compaunde
Biamineralization can lead to the discovery of complex mechanlin sperating
aned Towainetic mareriale
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Abstract

Copeflos techackegy i 3 nevel approach in aquacaimre that enculates
natural ederysienis i generale sopepod Tooplanknon blosmi and benefizial
microcrganisems. Like Bofioc rystema, this techeology offers sustsinabie shrimp
aaid flak Earming beelits by redicing prroshaction col. bmpreviigg water quality.
and providing excellent nutrites, The technokogy bvvelves adding protrctics
1o carbom sources like fermented rice bran, remilling in phytoplankton and
copepod blocmu Copefioe in adapiable 1o semi-intemalve and intemaive
aquacullre pnteme and provides pumrcus advanlages, incuding reduced
feeding froquensy, lower prochection sods, improved wabsr gquality, divase
redistance. and enhanced product quality. While f has masy merits. is
effectiverens n indoor culiure syatema b Bavited | sumsnary, cope-fise
technology offers a nastaimable and naturad appreach B aquaculhere, paving
the way for organic and pellet-free pracices

Fig. 1. Microascopac imnge of copepod

Introduction

Coprflos techinedesy B a recent coneept In shemp farming that alea te
mmimic ke eaviromment of n natural edwary by producing copepod zooplankton
bdacms and benrficial mirosrgan e that seree ailive food and issprove water
quality in shrimp culture. Although this technedogy is similar fo biefloc
echnoliy in aame aspech the amsant of earben absorbed 18 kwer ard beas
dependent on nifvogen input mitics. This article Righlights the process and
developrsent of copedlon. merits and demerits of the technaloyy.

Fhotographs of Copefloc blocm in the field



.&r

What is Copefloc 7

Copeloc techrology b based on e squamimory comoepl, a povel ieadirs
devlaped B Thadland B favelves im-acfn waste absorption that maenbie a
natuml coospstem o gemerate wooplinkion [copepod) blooms [Fig. 1) omd
promste the growth of bemeficlal bacteria to e made available that serve aaan
ewcHlent source of mutrition for flah and shaimp in farming practices.

How to develop a copefloc system 7

Copelloc b pridmoed by alding probictics to a carben pounce swch aa
Fermsented rice bean (FRE) of wiseat bran (PVB) to develop piptoplaniion and
sooptaniton bhooms. Formen tad rice bran (FRE) i produced by sdding prolrotics
o fanely povederad ries bean and waber a8 @ rates of 1,5 80 110 and allowsd 1o
Fernsent overmight, The fromentation process aids in the breaking down of anfi-
rutritioasl factors like fibee and phytie seid Froms the riee bran, making ot
favererabile for the growth of copeilos, Rice bran. being a prebistis searce.
combines with the probhotic sdded io eafsblish o symbiotec effect. For the
produsction of eesefloe Bloons in the fiah and shrimp culture porsds (Fig. 2).

FEE can be applied at 3 rate of 300=1000 ketha Within o week of
applieation, the colaur of the waler furms gokden beown, which st seprilos
chevelopre nl Ln the system. To malmtalncopepod bloom, FEB can te incorperated
cviry mamth ata rake of 10 kpfha, alorg with proksetics b makivtain the waber
quakity.

Fig. 2. Micrescopic

I
E

mage of copepad

Types of aquaculture systems suitable for the adoption
of copefloc technology

Copefloe technology i mitable for semd-intensive and [ntensive fish and
abvrimp farming sylems A stecking demaity of 10 mowm2 ey be followed in
fiah farmiig. 1m shrimp faaming pest Larcse (FL 12-13) can be stocked at a
dempity of 3040 noa'm”. FRE may be added al adose of 1 ppm when the waler
eurlsiclity b 30-40 emn Seechidiee peading). In an experimental copeiios-based
Frmaens vianamH culbfune, with a skeclong denty of 40 FLim® & yield of 5,53
Bomid with a marvival rate of 4% (CIBA 2021

Important features of the copefloc system

Coprpads are an exeellent live foad Eor fuih asd sheimp as ther are rich
srerces of protein, Hpsds, carbolndabes, and engimees {exomicheae o,
proteass. amd amyloe sxoeuckeoass, which are secesaary for growth, Lwval
survival, digestion, and metamesphosin. Fusthermone, i has been moted that
the coprpocts contain apgaifiean beoclsof cansbenoids, poptides, froe aming seids
{mich 28 Eaurine). vitaming, and minerals, including seleniuan, bodine, sopper,
and mangancss. which provides a characterintic red colour, inereasing the
marbet potentiafity. In addition. copepods cam withetand a8 wide mnge of
environmsental fachations. To refain fhe zooplasblon as n feed and fo coeale
mainimal beoilae of <25 mUL [lnshodf cone reading) FRB at a rase of Ippmiday
Fhiresshiot e sulhare period (TR 3. The copeilas Sevelopesert notenly mects
the matritional respulrensents of the ouBtured fiehes but also ke the feading
imterval frem thrice to baice 3y and proportionale costs invalved for the fesd
witibeh generally eonstibotes about 50-60% of the produsction sosts in Inbenadve
farming practions
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Benefits

Copedios technategy 3 nutalde for sdoption i fuh and ahsimp culhere
practices dus B The folkowing benefits

0 The everall production coats for the fahahrimp cullure are neduced
ad thiere [ no exogenous feeding.

i Copefla technoleagy dovs tet raine aniy fileration pyabem amd the
waler exchanges b minamized as excess sediment ks removed.

fi The water guality i are mduced due to pallitin s the pond
bottom, vie. Wack sl formation and odour related fo overfeeding
and high protein fead.

i Dwssas imeidenos i nedced as live feed foams ane comaidered nutrient
gapaules i h i vitaming that are knewn 82 impres the sverall health
dizease resistamce in flakl shrimp af o kigher risk in Che inbemsive
cunlinire By md,

i Copeflioc alse irsproves the colour and attractakility of culbured fish
aned shnmp i they are rich i anane asidi, pehurdaturted famy
acidy, and astaxanthin inparting ped fo the sicin and flesh.

Herreever, implersenting thi concept n koo sultare syttt i fess effoctivn.
Conclusion

Craring to the varisus advarmages evor madiional farming pracisses,
oopedloc techmology i more sudaimable for developing organic shrimps by
inconparating natursl npets elimdnating the wie of any hasardau chemizah
o antibsoticn to yleld martvitoans and aafle produscts B the conmamers. Copelon
tectinelagy will alse pave the way for peliet=free aguacelnine pracion
incrensing its smxtabnebility,

AR Fooms 2009 My - iy /27 <<_



ASTA 3LF

NATURAL

ASTAXANTHIN,
CAROTENOIDS AND
CHELATED MINERALS

s »-
SEE A SIGNIFICANT

COLOUR DIFFERENCE IN
7-14 DAYS

+" ENHANCES COLOURATION + IMPROVES GROWTH +" REDUCES STRESS

i BIOGREEN TECHNOLOGIES CONTACT INFO:
EAY 2-206,5ANIGUDEM CROSS ROAD
? )tng FEe€ I GALAYIGUDEM, WEST GODAVARL, ® 9786410503
Technologies  ANDHRA PRADESH, 534450 INDIA E md@biogresntechnologies.com
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ol FOUNDATION FOR AQUACULTURE
97 INNOVATIONS & TECHNOLOGY TRANSFER

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

Ground Floor, Flat No. G1, Plot No.3, 4th Cross Street, Kumaran Kudil,
Okkivam. Thoraipakkam, Chennai 00097,
Contact number : +71 70133 12272, +91 77028 45777
E-mail: info@faitt.org | Website: www.faitt.org

FAMT PARTICEPATED [N THE
LOIF INIXNA EXPO HELDY 03N 2123
OF SIFTEMBER. 2023 AT MITEX
EXNHIBITEON CENTER, HYTDERABAL
IX COLLABORATIN YWITH 1T
ASSOCTATE COMPANY CRESCO
ALCGAEPORT. WHETH IS INVOLVED
I ARELLESA FRODUVCTION  THIS
LVENT MARKS A MOMINTOUS
MILESTONE FOR FAITT, & MO

FROFIT ORGANTEATION
COMMITTED TO FOSTEEENG
ADVANCEMEXTS 1% THI
AQUACULTURE FECTOR
THEOUGH TICHNOLOGICAL
INNEOVATEORE FROM DOMESTIC
POGLOBAL B THE EXHIRITION
FAINTT & CRESCO SHOWCASED
THER 3AELLEA FRODUCTS AND
SUTFPLIED EXERCY JLMCE MADELP
OF SFISULINA AND OTHER
TRADITIONXNAL [INGEEDIENTS

SPEULINA JUKCE HAVE RECEIVED
GO ATTRECIATIONS FROM THE
YVISITLES ANLE OTHEX
FAETICIFANTS ©F THE EVENT
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E-mail: info@faitt.org | Website: www faill.org

ﬁQU&F@GUS (English Quarterly)

Membership Form
Membeiship Fee (Pi. fick the relevant)

Annual Member  New [Indhvidual] @ INR 400/-
Renawal [Individual) @ INR 300/
Life Member v INR 4,000/

| declkane that the obove Infoimation provicded by me are e 10 Ine Dest of my knowledge.
| wish to subscribe and join a3 an Annual’ Life | Renawal Membear of FAITT s ABRIAFCHCUS
English quonaty joumal for Aquocutiure bosed news and research aficles and othar
Agquacuture industny teloted Informmation.

Kindhy cccapt my membarship fea s,
[In words ]
for the subscription of this joumal.

Cheque / DD [Bank nomea):
Chequa J DD No. & Dote: of

Cinlinee Bonk franster [Transoction D ot. 1

{pds 10 the appropnale),

Date - Ploce : Sgnature
Baonk Details For Rerniffance :
Bank Mome & Branch : Stale Bonk of India, CRR Campus
Account Namea v FAITT
Account No, P AQTE 5916 723
RS ' SEIMODT &97 2
Membership of FAITT

{Lafe / Annual / Rencwal)

Membership Fee

Annupal Member = MNew (Indivicwal) : INR 2,0044-
- Renewal (Individuzl) @ INR 1,504
Life Member @ » INEE 1 000

For more detatls, please write to @ mageene@fait.org & infod@faiit.ong
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PREMIUM

JOVEN

Nutritionally Balanced Microcoated
Shrimp Post Larvae Feeds
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INTRODUCING
ECOCHARGER PROBIOTIC LF-99 AQUA

ACTPRO with Patented Probiotic Activation Technology

Over 20 billlon bacteria in every single mililiter

Revolutionary Probiotic for Shrimp Hatchery

THE PATENTED SOLUTION FOR IMPROVED GUT HEALTH

Boosts Immunity Improves Environment Improved Survival Rate
9 Strains of Proprietary, beneficial Control of harmful Hydrogen Improved shrimp survival and
bacteria selected to boost immunity Sulfide and ammonia feed conversion ratio

Approved by Coastal Aquaculture Authority of India Reg No: CAA/APRISPRO03411
CAA Certified Antibiotic-free Product

#NCHSINCEI919
MECH World Headquarters: Imported and Marketed by:
2727, Chemsearch Boulevard, lrving, MCH india Prvate Limited,
Texas, 75062, USA D-27, Ambattur Industnal Estate, Channai - 500058, India,
E: lilescionceziinch.com T: Qa4 - 26250541- 42

W v nchlifesciencas.com E: ifesciences india@@nch.com



