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VICE-CHANCELLOR’S DESK

Dr. Anand Kumar Singh

It gives me immense pleasure that College of Fisheries Science & Research Cenrtre of Chandra Shekghar
Azad University of Agriculture & Technolgy Kanpur is continuously progressing in the area of teaching,
research and extension activities in a limited resources available. I'ts good to see that college is bringing
out quarterly E-Bulletin containing the activities during the period. The College of Fisheries Science &
Research Centre students doing good work showcasing the technology of Ornamental fish culture in
ponds, prototype bio-floc/ RAS fish farming and BSFL culture which is future emerging technology
wherein a high protein content ranging from 42% to 63% depending on the larvae age is prepared as a
fish diet. The BSFL based feed is a enrich source of minerals important for overall health development
of fishes. This also contains Vitamin B-complex and Vitamin-E which are essential for growth and
reproduction.

Now-a-days, looking at the mercurial nature of changes in the climate, the needbase, area specific
researches should also be taken up in the coming days. The flagship schemes of State as well as central
government must be prioritized. Further students must be encouraged to showcase start up of fish
products, fish by-products and ready-to-eat on foods.

T wish the collge will continue to document the teaching and research activities through this E-Bulletin
in future. I hope along with teaching and research the college faculty, students and staff will make the

Dr. Ananﬂ"KuXar- Singh

Vice-Chancellor

campus plastic free, neat, clean and lush green. I wish all success.

Place: Etawah
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ADITYA YADAV N

Director, IFFDC guhﬁr:agggm 5
Date: LF/1.08: 2023
MESSAGE

I am delighted to know that College of Fisheries Science - C.S.A
University of Agriculture & Technology Etawah campus is publishing its E-
magazine “Aquaculture Drastikon”

The College E-Magzine serve as a medium to satiate the creative
yearning of the students & Research scholars of campus, and also act as a
platform to express opinion on different topics by both professors and
students.

I extend my best wishes to all stakeholder of C.S.A Etawah campus
including co-ordinator college of Fisheries Science Dr. ].P Yadav on the special
occasion of publishing E-Magzine that would help cherish the joyous moments
and publish high quality research papers and success stories created by the
University and Etawah campus.

adav

| Resi: 7/8, Vikramaditya Marg, Lucknow - 226001
A= : Phone: 0522-2235767, 9839086999
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Dean’'s message

It gives me pleasure to share that our university became first agriculture
university in the country to be accredited as NAAC B+ alongwith NIRF 30™
ranked university. This is the soul effort of the teaching faculty, scientist,
students and staff. The contribution of Etawah campus of the university in
this herculian task has been much appreciated by one and all. The College of

Fisheries Science & Research Centre ever since its inception has been keen
in documenting the academic, research and extension activities in various forms whether it
was accreditation or NIRF documentation.

The College of Fisheries Science & Research Centre students doing good work showcasing the technology
of Ornamental fish culture in ponds, prototype bio-floc/ RAS fish farming and BSFL culture which is
future emerging technology wherein a high protein content ranging from 42% to 63% depending on the
larvae age is prepared as a fish diet. The BSFL based feed is a enrich source of minerals important for
overall health development of fishes. This also contains Vitamin B-complex and Vitamin-E which are
essential for growth and reproduction. All this is being jotted down in the form of an E-Bulletin quarterly.

Hon'ble Vice-Chancellor Dr. Anand Kumar Singh during his maiden visit to College of Fisheries Science
has mandated to the faculty and students for doing out of box reseraches looking into the mercurial
nature of changes in the climate, so the needbase, area specific researches are the only options for
sustainable existence. The Hon'ble Vice-Chancellor has categorically reiterated about flagship schemes
of State as well as Central government that is to be prioritized in the institutions through MoUs with
industry and national primier institutes. Further students must be encouraged to showcase start up of
fish products, fish by-products and ready-to-eat on foods.

The College of Fisheries Science and Research centre is trying to supplement the teaching
knowledge through expermetial learning program (ELP), start-ups, consutancy and various
online seminar/ webinar held by other institutes to make up the shortfall of faculty for this
growing institute.

Further, I hope the faculty, students and staff will make the campus plastic free, neat, clean
and lush green. I wish all success for bringing out second ever quarterly e-bulletin by this

Dr. i%: Yadav

Dean
College of Fisheries Science

college.
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About the College

The establishment process of
College of Fisheries Science and
Research Centre, at Etawah, started
with the announcement by Shri.
Mulayam Singh Yadav Ji, the then
Chief Minister of Uttar Pradesh on
dated 14 /01/2006 while addressing
the college staff and students at the
University's Etawah campus on the
occasion of University's centenary
year, he strongly advocated a vast
potential of fisheries in the nearby
districts of Etawah, Firozabad,

Mainpuri, Kannauj and Auraiya. In :
Etawah district itself, there is a confluence of five rivers
viz. Kunwari, Pahuj, Jamuna, Chambal and Sind called the 'Pachnada’ has a rich habitat for
dolphins. Sooner, in compliance of the government orders, the necessary budgetary provisions
were made to formally establish a constituent College of Chandra Shekhar Azad University of
Agriculture and Technology Kanpur, at Etawah campus. After the completion of necessary
constructional work, the College of Fisheries Science and Research Centre, at Etawah became

functional from Year, 2015.

The mission of the College is to promote a greater understanding and appreciation of the
biological, technical and economic importance of fisheries and related areas. The mandate of
the College is to plan, undertake, aid, promote and co-ordinate education, research and
extension in Fisheries Science. Being the second college in the state in fisheries science, the
college continues to play a key role in fisheries education and research in the country. The
College now offers BFSc (4 years) only, but there are provisions for MFSc (2 years) and PhD

Programs (3 years) in Fisheries Sciences in near future.

The College has administrative block, library, departments of Aquaculture, Fisheries Microbiology,
Fisheries Resources and Management and Aquatic Environment Management departments, hostels (both
for boys and girls) guest house, seminar hall, and sports facilities.

The College of Fisheries, offers the physical, administrative, curricular infrastructure to manage the
academic and training programs. The College has 13 sanctioned positions by the state government. These
positions are in the process of recruitment. Presently, the UG program is being run by Teaching
Associate / guest faculty and regular faculty from college of Agricultural Engineering in the same campus
for teaching allied subjects.
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The College is in the process of developing scientific labs: Microbial Resource Centre, Disease Diagnostic
Centre, Nutrition and Histopathology, Post-Harvest, Bioinformatics, Fishery engineering and electronics,
environmental pollution monitoring and ecosystem study, geo-spatial hydrology and remote sensing. The
College is being encouraged for securing funds for research and extension through external funding
agencies.

1. Recirculating Aquaculture System (RAS): A Blue Revolution-

Era Technology
Dr. Kailash Chandra, Ashish Yadav and Amit Yadav

The India Aquaculture Market size reached 12.4 million Tons in 2022. Looking forward, IMARC
Group expects the market to reach 19.9 million Tons by 2028, exhibiting a growth rate (CAGR)
of 8.1% during 2023-2028. Now it is the fastest growing food-producing sector, accounting
for almost 50% of the world's food fish (FAO, 2006). It is predicted that more than an
additional 40 million fonnes of aquatic food will be necessary by 2030 to maintain the current
per capita consumption (FAO, 2006). Recirculating aquaculture is a modern and innovative
approach to fish farming that involves reusing and treating the water in a closed system. In
this system, fish are grown in tanks or other containment structures that are designed to
minimize water usage and maximize the reuse of the water.

The water is constantly circulated through a filtration system to remove waste and maintain
appropriate levels of oxygen, ammonia, and other nutrients. The filtered water is then
returned to the fish tanks, creating a closed-loop system that minimizes the discharge of
waste into the environment.

Recirculating aquaculture systems are becoming increasingly popular due to their numerous
advantages over traditional open-water fish farming methods. They allow for a more controlled
and efficient production of fish, with reduced environmental impacts such as pollution and
disease fransmission. Additionally, they can be implemented in urban areas, closer to the
markets, reducing fransportation and storage costs, and improving food security.

Overall, recirculating aquaculture is a sustainable and environmentally friendly way of
producing fish, which could help meet the growing demand for seafood while minimizing the
negative impacts on the natural environment.

Recirculating aquaculture systems are highly customizable and can be designed to fit the
specific needs of different types of fish species. These systems can accommodate a variety
of fish species, including both freshwater basically high economic value fishes like Clarias
batrachus (Mangur), Heteropneustes fossilis (Singhi), Pangasianodon hypophthalmus (Pangas),
Channa punctatus (Girai), Channa striatus (Sol) etc. and saltwater fish, as well as shellfish and
crustaceans.
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One of the main advantages of Recirculating Aquaculture Systems is that they use significantly
less water than traditional fish farming methods. This is because the water is constantly
reused and treated, reducing the need for large amounts of fresh water. Additionally, the
closed-loop system helps fo prevent the spread of diseases and parasites that can be
problematic in open-water fish farming.

Another benefit of recirculating aquaculture systems is that they can be located closer to
markets, reducing transportation costs and improving the quality of the fish by minimizing the
time between harvest and sale. This can also help to improve food security, particularly in
urban areas where fresh seafood may not be readily available.

Despite the many advantages of recirculating aquaculture, these systems can be expensive to
set up and require significant expertise fo operate and maintain. However, advances in
technology and increased interest in sustainable food production are making these systems
more accessible and affordable for fish farmers around the world.

RAS is used for fish production where water exchange is limited and the use of bio-filtration
is required fo reduce ionized and unionized ammonia level. This device filters the water and
purifies it so that it can be recycled through fish culture tanks. In RAS, combinations of
biological and mechanical filtering technologies are used to recirculate more than 90% of the
water.

History of Recirculating Aquaculture System:

Recirculating aquaculture has its roots in the aquaculture industry of the early 20th century,
when fish were first raised in ponds and tanks for commercial production. However, the use
of recirculating aquaculture systems really began to take off in the 1970s and 1980s, as
concerns grew about the environmental impact of traditional open-water fish farming methods.

The first modern recirculating aquaculture system was developed in the early 1970s by Dr.
James Rakocy at the University of the Virgin Islands. Rakocy's system used a combination of
bio filters and mechanical filtration to treat and reuse water in a closed-loop system. This
system was initially developed for the production of tilapia, a freshwater fish species, and was
later expanded to include other fish species.

Since then, there has been much advancement in the design and technology of recirculating
aquaculture systems. For example, the use of UV sterilization, ozone treatment, and other
advanced filtration technologies has become more common, allowing for even more efficient
and sustainable production of fish.

RAS system components

Clarification, bio-filtration, circulation, aeration, and degassing are the five basic processes
that RAS technology system components must maintain. A clearing procedure is required to
get solids out of the recirculating system. The bio-filtration procedure is then used to remove
ammonia and dissolved organics. The system needs to allow for flow between the tank and the
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filtration parts. Following filtration, aeration and degasification are required to restore the
equilibrium of oxygen and carbon dioxide. The success of RAS depends on these five
procedures.

Fish Tank

The density of fish determines the size of fish tanks. The three most typical tank shapes are
racetrack tanks, rectangular tanks, and circular tanks. Due to their innate structural and
hydrodynamic properties, circular tanks dominate the RAS industry. In a circular tank, water
pressure keeps the walls taut and supports them on their own. Due to these characteristics,
circular tanks can be built from reasonably strong fibreglass or relatively thin polyethylene
plastic. A circular tank's hydrodynamics aid in the quick removal of suspended solids, making
it more effective than conventional tanks. Naturally effective at removing sediments is a
circular tank with a centre drain. Although the rectangular tank tends to have poor solids
movement, it is roughly 20% more effective than others at utilising floor space. Raceway tanks
seem to offer the ideal middle ground between circular and rectangular tanks. In order to
allow for controlled water circulation, a third wall is positioned in the middle of the tank's
length.

Circulatory system
The circulation loops connect the fish tanks to the filtration parts. Recirculation flow rates
for culture fish can range from 5 to 10 gallons per minute per pound of daily feed ration.

It differs depending on the system strategy. The water pump or air blower that powers the
circulation loop these are the main consumer of energy for RAS. If the circulation system
fails, the water quality in the RAS tank rapidly deteriorates. The three most often utilised
pumping systems are centrifugal, axial flow, and airlift pumps. To reduce energy consumption,
a centrifugal pump with a high flow rate and limited lift capacity is used in the majority of
RAS applications.

Mechanical Filtration

The only workable method for getting rid of the organic waste is mechanical filtering of the
fish fank exit water. Almost all re-circulated fish farms now filter the tank output water using
a micro screen that is covered with filter cloth that is typically 40 to 100 microns thick. The
drum filter is the most popular kind of micro screen, and its construction guarantees the
careful removal of particles.

The drum's filter parts are used to filter the water after it is filled with water. The water
level difference between the inside and exterior of the drum is what drives the filtering. The
spinning of the drum traps solids on the filter components and lifts them to the backwash
region.

Biological filter: In RAS, ammonia produced by the fish must be removed before the water is
re-circulated. Several nitrifying bacteria are utilised to do this, and brown bio-filter media
play a crucial role in this process. The primary purpose of the bio-filter is to provide an
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appropriate environment and space for these nitrifying bacteria. Depending on the needs,
several bio-filters can be utilised, including floating bed filters, fluidized sand filters,
submerged gravel bed filters, moving bed bioreactors, rotating biological contactors, trickling
filters, and others.

Degassing unit: This unit is for removal of carbon dioxide. The respiration of fish and
microorganisms is the system's main source of carbon dioxide. Carbon dioxide has a safe upper
limit of 20 mg/l. When the standing biomass exceeds 40 kg/m3, a carbon dioxide stripper or
degasser is needed, and pure oxygen is utilised to maintain the oxygen level.

Aeration and oxygenation: Aeration is necessary to increase the dissolved oxygen level
because oxygen is the most significant limiting element in the RAS system. The diaphragm
blower, ring blower, and root blower are the three types of aerators that are most frequently
used in RAS.

Equipment for monitoring and backups: Regular system monitoring is essential since fish are
farmed in the RAS at high densities. One generator should be present as a backup power source
in addition to routine monitoring to keep all processes running smoothly.

Merits of RAS technology

Low water and land requirements.

Prolonged durability of tanks and equipment

Easy rectification of water quality parameters.

Reduced direct operational costs associated with predator/parasite control and feed.
Potential elimination of parasite release to recipient waters.

vV V V V VYV V

Reduced impact of adverse weather conditions, external pollution, and unfavourable
temperature.

High stocking density of desired species.

High feed conversion ratio (*1:1).

Reduce or eliminate antibiotic, pesticide or vaccine uses.

Improved health and production of the fish species.

Demerits of RAS technology

Requirement of uninterrupted power supply.

YV V V YV V VYV V

High capital cost, in comparison to ponds and raceways.

Challenges

Despite the fact that RAS produces more fish than other conventional farming systems,
farmers and hatchery owners are hesitant to use the technology because of the high initial
cost and scarcity of competent labour.

Different backup systems, such as power backup, emergency oxygenation backup, and other
crucial equipment, are needed to construct a successful RAS facility. The payback period in
RAS is likewise rather lengthy. In addition to these, inadequate planning, bad system design,
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operational flaws, and a lack of technical experience are the other key causes of RAS
technology failure. The high energy needs in RAS, which can range from 5 to 20 kWh for every
single kg of fish output, present another significant problem. According to reports, a 50%
rebuild of the RAS system that was internationally inspected was necessary as a result of
inadequate initial planning.

Conclusion

RAS technology has progressively expanded despite these obstacles, mostly in EU nations.
People in Asian nations are utilizing this technology more and more because to growing land
prices and a lack of water. Like governments in other nations, the Indian government is
encouraging farmers and young people to use RAS technology through a variety of programmes
and incentives. As RAS is seen as a climate-smart aquaculture practice, the benefits to the
environment may also be a major factor in its rising popularity. One of the most significant
opportunities given by RAS is controlled and secures environments for high-value fish
cultivation. Fish can be raised in ponds throughout the winter using RAS technology.

Dr. Kailash Chandra, Ashish Yadav and Amit Yadav, CoFSc, Etawah

2. ATl 9Taq I # Merifeed ST 3R 59
ST

Dr. Arun Kumar CFSc. Etawah.

uodl A fafid UeR & a1, dad, aRd SR UReid] Telel & HRUl giA arat
gTad SHAmal & fau sifaddeT=ita gid 8. A ™ ST § (e U= gsiadi
WY e HIvH, I Wi gTd 3R TATIRR 7Sl Ubs Bt db-iid I & A&
D1 UG &I FgTdl g1 TS US Tiidear THIRIUIH (THUsh) & SUR, & 9d
HH, YRa, A7, TSR onfe I 3 W & g ®U J IR 3R arRa A
& PRU Jd FIY IATeT § YR THAT BT FHAT HIAT TSl 8 I & DI Bl
ffad 33 & fou wad o a3 § udamifes garst &1 IuanT T Y 91d § |
graifer, Tdarifea ddaiiae i 78 8 Hife g8 gar ufRid dxifar & Iwa
& fIIU TgTH® <919 §91GT B8,

Teraifesy Sfifaq geasiia € S AWEE &1 H3 ATHSR UHTT UeH Ha © (FTaRel
&I gIdl 8, UTa- | Agg &Rdl §, oS! 4 §91dl 8, UrHT P orad § YR Hdl
g, AP 3R USHa &I ggrar dar §) 9k Udlamifes carsh & oy & *u &
ST a1 o I&ar 81 8T & a8 |, Siikar & faxqa o@ar 7 gad! uras a3t
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# Fu1fad meraifesy Ieficar! & w=u 7 furd fear 8, gaife, daeiafRey uonfal
3R Sfey uwfa, 3@ I faRieh nfafafey, s ussy IdreT 3R Iud«ar &
FRU AT &= uTed B

T adA™ gHieT #, g1 USTdhedR UEEIcH I8 | g1d &1 Uifd iR T3
& Wy, Ny, gfaRer, U= 3R Uit & [0rEad W 39 U & &Y § dd
fear 81 urft & wor (diug, gfed siiRfiom, gfaa seq sgsifamRs ok dfds uR
3R W) AT d IATET R TEM SR o WA &I d41¢ IW1 & [Ty
frefe €.

U IR & AUCS! # §edd § WM, GeHAn, RididaeR, UidN, oiaiay,
Tsas udl, Withdeiey ik afsa) ot fafie yenfaat 98 &3 s1eaRt a1 defus
MHS STy SUNGEl & [JH I derdl fHaar 8, o #1d Ul 3R @R U B
Aod eFl # YR g &R BT HRU §47 8.

Hs AOHB] B, WHMN g bl 3R WIHHN Jre-RIST &1 {13 Ul &t Had!
H gIgd A IS HMET W4T 8, waiep fafsa ufiery iR fafoay drremifefesd
T araraRer § a9 gRkfed Siam) IeHe 8, S S@R T, H1Y uRAtsAfegied
O It TR & AT AT BT FRU 990 § , Hielsd WHAY PR enfe,
THTHhedr § Uarifed qarsll &1 SUAN M9 §1d §, gidiid, I8 SHIdl g5 <dl
gfeRieh Saifear & foru uer Tg9TaTe <arg §41aT 8, S A4Sl @ Ad d& WTe 4Tl
& T1egy ¥ Ufva g Todr §1 39% Sraarudlerfed sffd B dHeR) ARdifaud
H APbd € T ARG § MR 73l & vy, IRR fage iR uferen &) yyifiad &3
ard Urpfae TRfRUTIS! d & WA H3a 7.

It ufded g9+ & U, d8dR Wy Udyd 3y & Y @l grad S o
Tierdifedd IWigar! &1 U= forar a1 g1 T 01 & 1y .91y, Memifeay X o
AHHRY Il & forg oft ieR €, 99 & aTer UsgH IdreH, urt &t Jura< &
AT @A 3R UfeRem Aiegae &1 derdl ¢,

mfyenfes Tga & fHenfya waruds

Ihd WeElfcd SHIGIR & U &8 Ag@qll AMcs 8 dled. Usd $9 aul #,
ASd! UerEifed Sary Iudal &1 TpIfHT, 99 SR Tl 90l & day § 9gd IR
o1 ue1RId g3 €, gTaife, aauie Iua & fou 3 &) Iuds g1 margifes
J&far & 97 uferart (faat ik 39 fagl aF) ywane § 8k Te S § g o
7 9 g gl €, Fife verifes Iuficar &) fvar &1 der adg ¥ =y
SRt | f4F gl 81 gTdifby JTHT g9 URTHIEY dHT IHH § 3R < T=f &t
TS §.
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2. TRNTSATP-

Tgd daINgd R Aadl & U AR oS AT e, oGl &t it faw
IdTeH &Hal R AR Rl g ok U8 T ®WT ¥ g ¥F | g gt g1 Iareru
& fog, aod ¥ WEAN gRSIhdl & UH 9idd 0e-d HJFT Sdl 8, gdife
GIHETY gISgIhdl & $8 IUUG &I Tadl 4 Hierifcd IHigaR! & U # IuL
fpar Srar g1 Fata Sftary Iudel ®t A gRET Bt g 4 & AU gHARS
Tfafafie AT ITTRT eiar 3R 3T Sa e e ot B3 g9 faet de-rd
YE Dt T 81 T SHEAR! &1 RIS Aafafy &t gy w1 & foe faa
TR deEifed dRiar 9 g 18 qedh o fear s arfgn) fesht off Sfarg
& TS AT T S TN (HTARD 3R T8N ) 3R Y e & YR R fFuffd
®1 ST B,

R. &ar gt sfi=-

9g.5d1 SRINGT H1 IgUT ASl Ifgd IRl & T Th a7 ST &1 JrATg dR
R, IR S a1 ufeRid Fufn @ifre Thies ofF @ ot 81 9%a Warifes
BT # s WA Thles Udlardifcd UlaRiY S a1 S dawex 8! g1 areul|
a9 3! fufy (Themifesy ot Sufufa) &, Seifar ot 3= IaRad™ e & SR
9gd doit ¥ fawfid gia § ok uryf 9 wAfdRur &3 & A1egw @ 39 gt ufufa
® T YoTad @ guRI welfd § Rk fear o1 9&di 6.

R. Wiwg & yfa gg=fiadr-

mfgsifes w1 Wieq Mfda frar omar 8 59 UeRe 38 diug W &t orafy o ofd o
SCAd aTdTaRyl &1 ATHAT HRAT USdl g1 ffd &1 arararor YSIRflaa<y & fou i@
g UIRRRAfTS VM UeE &Ral &; graie, fafid IRie Rufaa & 98 @
TTI9Y & QIR 3ffd &1 dive wWR 9gd 47 gar §.

Tgl do 5, Tauay & SR, vy yerR & fUa dqu «ff @ifad ga g, safeg,
TeEifed SEigaR! & Hiug &1 & faWd 4@ (@FH g ¥ I &R) iR g
AU B I Figdl (>2.5%) BT g DI B1 &AdT g1 A1ey| nufraefiezor emdn
SUHA HHIAA Jdg R NAHAMHRO Jufd & YR W, 3fd & daeiial &I af
e A 7 fawifg fear o Ioar §; sifeay=y sweiiar (IufHay &= &
&) 3R Tl Y SaIal qad Xg a1 | 3fd I8 3BT dxg 4 TUd g1 11 &
f& diyor, IRR forar fagm ok uftren & Amwd o U @RI &) §91¢ @1 & Y
sfferadl g d&ifar ofie Agayul €1 SUUSR, 3fid Iusdl e Jag W)
Terifea SINaT & T Agayyl 999 AFeS ©.
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¥. faiy wifafafy-

A UeR & oG] & Garw dierEifcs of foRidht a1 saiy®e &mdr 9y
Aeaqul 21 Wieraifesd sadifar Aee! a1 ufedifi) &) Jea & g 9FifaRe
(®Ic P88 § §8 UIH d%) I1 Ul Ashiaad diffidl & & faxqd @ &1
IdTEH A 8. B3 Aywdish 7 Terifed InfgaRt &1 Aoy emar &1 A= & forg
34 fael fidht wm ufsanst (st avg @ wuR fafy, fow ww sk s9a Wi
frarar gor SR FARIBIH TRW) &1 Ja1 &f §, gaife, Ay & f&iht o &3 FR®!
R AR &t 8 iR sier ggdl o udhd! 8 IR,

U UPR, faal wam ReHe! & Wy gArdn § o fafis Ao gorfaal & a1y fear
ST ARy S IS B UH fagd @ar & Gud o g1 Uh ghd WErifes
IlgaR &1 fafis AoHd! & RIas T Aus Wagd fariet afafafdr faart g,

. TRET AR TATSH SUTE.

gfauefl wfafafy & srerar, argr USTsE WIS, THRAS, s, Bigcd, Rfedd,
AU, BIsco 3Mfe) IdTGT Al TH IHd Wadicd IHIGAR &1 Th IHPRIAD
THhd gl AT IR W, Azl fedt Wt faerfm o1 Sares 7t s 8.

tSIfaa<g / verifesm facitqa Seficar &1 ASEE & gy deet Ig/™adr &
forg vafw amEr 7 oy ok fyerftm &) smgfd w3t enft e &t s gy
IdTed &qal ot 71 Fyid w1 & e &5 S99 e udeor fawsfya fee e
g1 39 UBR, TP UEichd IHICIR BT I97 HI 9 USA, 3YB! USTSH IATSH
&UdT B 71U & T @S9 I wdieu fer 91 T

s yemaifea ik g« -

e HS Al UTeH 3TN & HRA 31T o Jdd e & [0 asfedl & gsiiadl o1
W YgY_ Agdyyl 8. I Yad Sl Sded & U yafarofis sRe! @1 fFafid
fRT SR STd ToradT AFS! ®I g4 8T He@qUl g1 FHH dR W, 3 |
g7 3R 3w YAMT 9Td UgW &1 HRU §9d1 8, Sl Hs UHR & ST I
(RR, ¢4 e, W e, ST, arRd A (ERSIarRy, fampifiRes), $fi A
RIS TR, Sweaig) &1 Jagafiadl & 9ga gl fewrRefianig,
fer i), Mersisd T (SARATGISRATR™, TRdIfeHINg, AaRiSR),
G I (WA e, fd Ae) iR FRRE A (@rfafyw, tH aH).

ISy IRedRITEgd 3Hg, Sl doiuHife A3l # URY g &% &1 SR a1d
g1 U faxga oremga |, g9 Ue ofdl (2011) A Sl H wRefid I W ggfarfig
PRBI & YHTT B TiF B 81 S9! o & gikomar 3 ey e g f art ot
AqUTdT § IAR TG dreld & UIRTRUTIST dF BT d1fUd BT 8 3R A JHaRl &
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ol o9 werar 8, W orR, orfaifyy, uhNfed senfes Rigw Syuw),
eRSIfsHay, Argaefaai, ey, Sfieaig, mRIswREay
ot fafte fiafval o) gagaeitadr &) sgmar g

sy fRfAfafyg iR grae Iadreud.

SRR RIRTIRNG 3R 9Tds IadTeadT| 39 db, TRl I & e meraifes
IHfleaR &1 IUANT 39T AUy T8) 8, Fife Uerifesd vael iR Us! usifaal
& fFa® 3o yurdt 98Y €1 39 UeR, 39 fRUfg @ fAued & forw o uvrdt dofcus
o1 fawfya fear Srr afge. weitdt I & faudid, aod!l § 9 8ik arRd
Gl I & RIATe MEEifced ARAdey 1 ITANT USThear Sl # Th 3 a1
g

fauTufa I (S AfaResaifawy, dfrarfes AR amary, fammififes I afa)
T 9d wafedl ® UHW AW §, R SN d® 34 I & fQAATE Hie gyd
Tarafes 98Y 81 fUGIY araRd Toic 3guRare! gid & 3R a9 &1 fRufa 7 dfa
%1 HRU §9d 8. I8 Uga ¥ & Wit ¢ & yaHud a8 W §v1 R, Merifes
SHigaR Y a3 Bt URRET (ST R SFH Al aFl) B AT B 7, S
&1 YUMTE! 1 Ifhg Hal g 3R HSal &I Afid arRd 7 @ a5 § Heg $dl §.

meraifes &1 a1 &1 after.

T Rl A ASe died Uy &FA ° UEifcd & $Rals & did DI WP FU I
yefRfa forar T 8. 9fd 9%, "ol | fafiw difkan, waw SR araRd A & Ryarw
3! faxiedht nfafaferal afgd aoe™ & TYSRI guTdl & aR § Hiadifedd SEgaR|
& T faxga e &1 Mg siegae foar mar 8, dfes sarawfis Iua & foru 9
IUNT! HT 99 fopar a1 g1 ws o A, R nfafafie arg tSreH Iareq, Sufaw
wd & fau gfawyf, gfirem argad ok @ & S/M & fau ufawyfl & 9wa
Hergifed SEigaR & Tad W@yl 0 A1 Sd €| 39 gdArd IHtem |, g1 7™
aq & RS0 ¥ 39 it & fowR & dau § uwqa fear g1 foxielt nfafafy
T fas smaral § dive dal & uife & fou ufawuf v wmmr=g gedr g1 &3 ST
goTtadt 3ue wfawaidal & Rgare e gaR & w9 § foRidt afafafy ar sty
IOy BT ITANT Bt &1 ITH dR R, s o= yfageff st uenfaat &
AFAARA & o F8 UHR & TS ATSHIfaad AfDT a1 dF iR &1 IdTed HId
g

warafes iRy,

ASdl & WRF I g4 X84 4 Taifedd & YfieT st kg ¥ w1t g, dfed
$3 gifaar ofal 7 Marafed iR Asd UoHd & o9 & Iddy &1 ot uefRfa frar
g1 MG dR WR, US4 3afy & SR ATl HSdt &1 Ia3dT (3HTT IS &HdT)
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& ggM & fou sfe Fof urda, s sk sefegge Tamay &t safy &) @l
TSl gidl 8. Wariferd {fYT UeR & 9@ TAEH o Uid, THSAW,
A M & DB IACH ¢, ol ATEH IATIIY H dgId 8 AR WS ddl &l
Iudasd ¥ gfg #%d .

ifysifed ok ot f& Turadr- sradr, emigan, gfera sifafto (S1efl), ®Hralet
3ifgS, Agee, BIEpRY, AT 3R HoRdl I8 wd Ul IRrHiex wiefty Hiy
IAM # waet Idred § Hgayul Yfire fAurd 8. &3 gt &t qoresn (g Se,
I AN, I ASe e 3MfS) ASd! Ura- SN & I Bl Faga=iadt & wfa=ra
&1 gerdl 8. Mardifed s&INGr 9 &aa Hadl § & Yund! &I Ay Hd §, dfed
g &t Turedr | i YUR #Rd €1 P Wuddiel 1 del 8 b Sdg $f¥ & wdd
faeTa & fau Merfesy &1 ITaT gafaRy & e od. g0 a1 S9 IUIR Tolel
& ¥9 ¥ fHar o1 9@ .

USITadl Te 31d, (2012) 3 & Warifes deditad Seflcarl & gyral &1 g &1 3,
ReT AH ARSIAY 3R Ar3cidde’ 3R gdr fe T daHaRY daeiiar & IuT
Jq  daE # IoHe HR HH 8 STl g1 gTdife, Merifes Iu=aid draret |
AT 3R AT3CI3T Figdl H AleH g TY § HHY 313 8. 811 (e, Wardifcay Iuard
araral ® ifar SR A1gerse Jigal ¥ AlcHig ¥U § HH S g1 Y M,
AR d0EH TS 37y (2013) 7 T DT [0MEHT §9TC IWH § o3 Uadifed SHIgar)
RSYIHAY Uafky, dd Ry Wierd, dwriefiay ddt R IHHEay
AR &t emar &1 wifad fear g1 wieeiue dacivar gt uifufast 4 &

§gd HEdqUf g, S BRBGRY &1 IUAXIdIg ATgec &I HHI 3R T04% &1 gfg & AHa
# ol #Y T[ureET @) 9erd 7.

T YA Ao @ TE Al (1997) 7 $el g fob i ureq arare § diemaifes Staropei
&I fiam 9 art 1 qurar & gfS gl § iR fawrad uardf &1 A w1 gt 81 &S
IO far fedt qd ueror & oR sk @l WY o et d 3t 2d g o
SV &1 HRU §d1 8, UIHfde SMardl & 9F Hdl § iR uiRfyfae d3 &
AT HRAT 81 ATHSRT A1 Tarifed daiRar &1 s & ugud YR HRT o1
¥ Pb, Cd, He, Ni 3MTfdg ®H 81 91d § 3R Ty oFaR) & foe e Wy fRufy s+
W g

U gHien A/, IIRH (2015) 7 el 8 o5 Uamaifes saifar ot & qurasn &) §91g
TG § Th JPRIAD Toic & U § HH HId g, ol fb Aard fasg iR Sfgs
YR I HH BT, UINS ddl &t Terd 4 gfe, aver daifiar ) sraret # 3fg,
FYIIT ITDH! BT AHAT R Yferd SHfRfio THRdl § g &A1, 3(F d&, gad!
Urad drarel # diEdiicd SHIGdR! &1 SUAT a1 didbod dal 4T, dfed Hde
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Higsr & U@ ST S N I 3R WG gad urad &3 # dgdid @7 9
o STa.

frreed siir ufesr & =fywIon

o Y 99, YRa, Feia, AT, gk, e, JuE SR dgad I e o
faftra 3o & e dht @ dga are W IAEH &7 8, S BT ®U ¥ 7AIdl, A
3R FHs B IMUTGH Hd ¢. UDHIHedx § ST I UH 9gd @l S JA™T § ol
SHTEl iR Wt ® ASe S B URY g &) &1 SR a1 g | oS SRR &
SITEH &1 &9 $H1 SR doit § TlRomg Ui &1 & oY fame R W telamife®
garafl &1 ITANT HRd §, Sl IRdd H Tafar0 & %A el s.

3P 3@TaT, TAarifedd IHR ga1 ufaidh Sadifvar & i v g+ garg 9414
g, o @9 f@ar & m1ead § 9a | 9f¥d fear o 9ar g1 adaE |, fafid ueR
& Margifes Iuficart a1 drerfead Ay &t WS &1 o1d) 8, afed 39 uan
oo oY ax onft ot Hiftd §. fewrs S Y snam & fau g9 IEfigart &1
ATIIRfIH Ayl 31 3% Sramal, fra™ Weraifesd & Agd ik ararel & 39
3Tae &I UfhdT & IR H A9 3.

Y UeR, Faftg Wert sifiae Aot feamt & UiRifard #3971 ThaT diieT §
S udtarifed qarsll @ Wie™ificdd & 91Y dea-d H 9gd grll. Addl o4 |
Herifcr 1 YfHST SFTY™ &1 Th 791 &7 81 I8 gardl 71 o7 f merifes
ASdl & U I dgId g (faeaof- a9l &1 §61d &, U &1 uRusar &1 9fkd
B T AR SHugens gasis e ), afed sidatfed 93 wy 78t €1 39 aram,
A9 R feu U ey 3 wifia fear § 5 derifes sedifvar e daeifar o Fefa
Fd § o Akaw & e (e ad i) iR sggeRr fEFu § Aga@yul yfire
fAyrd g1 gTalfe, Tt IFeR! A3 # SUas gl §. JIad $Y # dgdR Wred
YU 3 & U 39 faRiy &3 9 oM &1 i &1 Sl a1fgu.

Dr. Arun Kumar, Teaching Associate, CoFSc, Etawah

3. YRd ® 9 YT

Slo g AR, AT gHIfige
Ao HETaeTad U9 e &%, serdl

AT & WY H IRA H A Ul UR 9gd €419 QAT 71 VBT 8 | BRI gRT I 70
ST &I 4814 & [T U AT Pl A UTedd HRA & (¢ yIeATed B+ g 9gd Al
AR IS B YATRA fHaT 1 8T 8 | ¥R GXPR §RT 9 2024—25 H HG!
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IUTET & AU 1 o HRis ®wUd fafd BT d8d @m TAT 8| TS & 90T 4 IRT 7
IATET H 439 B dTART QW 8 | TFEIhoar Aid Fa—& & ded dfRae Aoy Icured
H MRA BT JITET9 7.7 Ufa9d € a8 Aoy Sarel # df¥ge fafd # vRa @ie wmH «®
2 |

7 grer @7 faft=7 &3 § 78cq:

@TET G&T: I8 IS AR W el U Hecayqul AHTEM € | g ®U § YT, srefecgasen
& fore | favg ¥ =a<3y TR R 9y Ut |l IureT &1 90 ufoera 4 3ifered d99
SYMT & U IUAT fHar Srar 2 | s99 foeraziiar 39n &7 e sifdre 2 |

34 2T Awell a¥qd: ‘U I’ (Hidden hunger) &1 g3 &3+ A fIvIY w9 A Agcayol
2 | ISRV WHU— A=< ey wufaal 99 @M &1 ged UIvd dcd USTE HRal & | ofgf
=T UIVd AT SUALT T8 B € | I A WEN ' ¥ | fIv9 R R @WrE yqdr &
MR AT UTA 3R T H 2 |

SrefEqwey: AfRTHTR Ao utdq gTHoT fefAl gRT urm: fats ok Bie dWH &1 el
GRe & g fHar Srdr € | 9% TelRe, UIie WX R ATTHT 2.5 BRIS AGIIRI 3T
HOH! UTAT & dTal [HATT B ATSNIHT YT HIAT & AT Ig FHed qed STl &
d8d I 5 HRIS ANl Bl ATSIIHT BT AL 2 |

Al 9T6R {ed & 3], A9 & oy dAuell udhsH R e afafaferar # +f a919d
amfefe guTa 7 |

Wrgede: gfar R H $3 9qerdl & fau 3 ufafafear scdd wecayef sl €1 @y
qepfal ¥ e wefadl & ufgd A1 A1 € AR |l 8 d Py FgErdl B
ARG ggard B |

I I=golidld wT & fouagal, grHor faefar siv #afgemsn wfeg dfug smarer & forw
T w1 FaRer =+ A a9y $9 | d8@qof 2 |

AR Ut 9¥gd: ATRI% 9edrd, Jg, UThided AUy 3R od faera aRars=re e
& HRT GIAHS T A1 f[A%wd & I 9= AFTHA FERT YT BT & | IJ§ U AN D
GRET ST & ®U H B BIAT © | AT B 3, AR AR AISH & dHiedd AT YRb
ard fl UgE BT 7 |

sfo g9 FAR, AT gaIfige ac1 wgifaenay vd My &+, serar

13
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4. HBol T

HYE! T & IR BRI a—HBl & AT Y FHAD il bl Uh [q¥gd Sl
® BRU B T RIH qraRd, daIRAT, Hadb, YIS 3R AT uReidl
|ffeaa ¢ |

HIS ol @1 9sfaal § JAMAIR R TIHATE ATo-6 grar 8 odfe fafgan
AMAR IR FHET Aufordl & ga1fad ®xdl 8 | ILEIhidd b U9 uifdfeq
S 8 Sl golae] A8l § IRl BT BIRY 999d] & 99 d s Sidr] s+
STefTa ardraRor ¥ Hdardy ® |

7ol frer 1 Fa7 -

dadiRga fira 7 (@1S0<)) 22— urfaa AediA8sSE &1 Udh AMHg  9Tex)
GHa0T B 3R HH—hHl 74 g B gortaat o gua alRfKkefoal ¥ grar Srar

=

ST f6 g8 (1974) §RT ARG fHAT AT B, [T BT ATH J0(F AT © TABS|
R SiarY] HHHoT & fefRa A6 |

AHAOT Bl UgAH —

Toferal & INIR BT T 8obl Aldl eraT Wl gs 7T |

o fired, f5=a g Tl A1 INR WR fcAferd RAp1 ygrel srerar =&y BT 4]

BI4T |

o =9 HT TTT—HST B D HIU—A IRR & D BT ANTAR FIRAT |

¢ YRR W SME—9IE TeX ©1@ (IeR) YAl dl 399 VTR EA AT 94
fereper |

o ABIRIl JFR AW F=8 & QAR T UQ P Fds ddb! Ads 4 IR—IR
TS @Il IEd B |

-

qofaal & fred, @@= g =4 IR U IR &l IERY §d o0 4 a@d W
ged IHE I o A FUS Wil HfH e | fRwrf usd €| gTd wIgH
BIR |9 IT fIAS] 9 UHSHY ATSHITHIT A Ud+ R 39 WRedAal & Bl B
gfte & STl % |
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SUYAR Ud FA7d—

1. 3fSrd JITUTT ABHT BT dTATd A JAT B AT AT dIm Ireard § bl Bl
g1 (fraes @1g4) S fb 319 Tdhsl H B8l 600 fhall gfad 2acaqR /HIex &1 &R 9
ool H I gwrg | fFrafad g o 2

2. g & IUAT & \IT—HTT AT grssy 014lodioydo sferfa 10 et ufa
TICURX /HIEX B X | ATATd H STAT O SRR g BId1 & | HH° 717 § T

BIc TMER & gl IR grar WIelRray wrATHe 05 & 2.0 Wodovdo & =il
¥ 2 fY9e b W1 dMTdR 3—4 9 d& H¥+H 9 o1 8idT 2 |

Rahul Yadav and Varsha Porwal

5. Success Stories

q%e ATl I Heral

g9 AR §F A=Y ¥4I, Y Td RoToTHO W,

JTH — YRIER, G8dld — AR
el — orEfgR &9

# goiva AR o & TEHYR TR BT 87 911 §, 49 IR ULV Ao A9 & FediT
H 3ROVOTHO (RERFeIcy] adTdhedy ¥eH) T o7 fad a4+ 90 uTadq g foa
fed 89 980 WU &1 FHAT1 BIAT UST aFifh STd 99 UITH 78l STell dl IaH
ggd AR #BfAl P qg B U qAT AR T Bz 9 I dHEART A Il off 3R
RIS JHTAT BT gl 9 ST o1, 39 91 & fold 899 9gd AR bl qen a3 favere
A I P UR= Bls ST FHETT UTW 81 83T, 341 419 AEHYR TR & Ao FRIeT,
S 7Y AR ST A IrAl—d1al H S0 HATY 7% ITEd Sl & IR H gardr ol b a==
YR IfTaTe BT vd greifire fawfaeray, Sy & serar uRER Rerd Ac’y #elfderey
g WY g H BRIRG d9E & | R §99 IT9 BIF UR a1 B T GATHId B qel
AT & FAENE & 3fad Forg A 99 I/IH AR BIH B QW § 918 FHIETT DY
$TBT WX &I d §94 el & , 99 A9 JEHYR 3 d 89 |fad & | T 59 810
DATY T7g ATGT ACTHYR R U+ BR WR 3 AR I/l AR 3MROVOTHO RAeH &l
I Al U & WG B Ry o IWS AT R AU FAE ad g 9ard1 {6 I8
ToAd dD A g7 3T © 3R IFH SIME] 98l 7 A gd dY Fgl a1 I Iqb IR
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H 1 gamn, R 10 gred 7 g8l B B 2 ARl AN Bl ATIT TAT JUH AHA B
gl & 9819 § ST 93ld HRA Bl Bel dl eI & gl ot & ford Al gaara
AT AR Asfearal & ¥iod den veREE & fad fewfady 3

S10 AN & gRI f&d T Aodsl o gomdl &1 ura s g U 78! Bl A0)
UQTIR @1 | S Ugel JAITAT qen Ac: AN &1 9917 off 98 qof §9 9 @aq g 77
qT B4 3re8l URTER B4 1 | S10 ITad DI a&NT H &I B gd A1 I qdb A
BAS YT A9l ®I FhTd ol & RTad 89 9gd JATHT §AT| H AU AT & FHIEN
Td S e @ oIl Ao wEIfdereid U Wiel &g, STral & S10 by e ITed Bl
ggdIe § VBl § SIIR 3N BT g & g8 8H QT ¥edIT AR AFgYT qd 8 |

By- Dr Kailash Chandra Yadav, Teaching Associate, CoFSc, Etawah

Khkkhkkkkkkx

B AR
IREH ¢4, FARITEIE, Srdal, S090

# B AR, FAIRITEIE, $TET BT 84 aTll 8 | 49 U A 38R $I el IR
g3y o fIUTT &1 9EIdl 9 e © fO9e gRT § WY WX WX A" ard gyl
BT IYANT HRD Iocd (S BT AT ATER TIR BRAT & | 59 A4 I8 AT A8 I9 QIR
g3 BT WUIIT BT AHAT HAT1 ST | 4P g3l 7cwy fJ9TET, gSra1 & §RT AT fHefa
RET TR ] A R & IUTGd H BB ddhAIdh] MHIl & HROT ART 98d JHATT g3l |
Sg 1 H T Gl HRAT Al AT TRA F A AR Ao AR BT 9w g i |
9 9ANT & FRIGROT & o g9 980 ATl | 91d B1 SR (U] FHRIT | 37ad HRIA]
UR=], HIg FHET YT 8l galT |

2 WUl & 19 e 39 g3t o= vwR arare &7 vd yienfie fasafyeneays, agR
@ scrar g Rerd Ao 7eifaeray vd Wiel &+ © R H Udl gell | g8l o+ IR A3
HATHTT S10 HATY T78 ITad Y4 S10 gd HAR A Al | TA U AT 9% ATH ] |
AT A9 D q1 I8l SAD] by AT [<F AT FART & FRIHRUT & o7 8 A4
AT F DI 97T Bl | S10 AT 7 Hel fb al g9y 70 & @ @ 915 21 3931 3t
IHIETT Ud A MR & IUTES | T V8l I9T & fARIeyoT & IR H qad | fr d
TR 89 UR AT 3N ANATN Bl Forarar df i SHH T I8 FHT IR @R BT fieroy
PR D gIa HY deAdl AR IAD! BRIV H IR HRA DI 91 gardl dAqm AU qHEA
gl 91 YR Ud Iead B | 10 HATY & JITd Td FeIIT A A A AT8R F919 Bl
e or9 92 d® d BTH B B T AR Icured W d & IET T

# 39o fod acwy AgIfdegrad & d9Tdl &l e=gare S1fud &Rl © |
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6. Themes / Articles by Faculty/ Alumni/ Students

BSFL (Herrmetia illucens) farming as an alternative protein Source for

Aquafeed Industry

Introduction: Aquaculture, where animals are fed high protein aqua feed, accounts for
approximately 70% of aquatic animal production. Today, aquatic feedingstuffs are largely
dependent on fish meal and fishing oil derived from wild caught forage fish. Increasing the
use of forage fish is therefore not sustainable and, as more than 40.4 million tonnes of aquatic

feed will need to be added between now and 2025, additional sources of protein are needed.

There is a need for alternative sources of protein. In addition to plant-based ingredients, in
the next 10 years to 20 years, the most promising sources of protein required by aquaculture
feedstuffs are fishery and aquaculture waste and insect meal. The potential of food waste is
also through biotransformation and bioconversion of raw materials, whereas microbial and
macroalgae biomass have limitations in terms of their scale and protein content. The Hermetia
illukcens, commonly known as the black soldier fly, has garnered attention for its potential as
a sustainable source of protein and other valuable products. The larvae of this insect are
especially noteworthy, as they are highly nutritious and can be utilized as feed for a range of

animals such as poultry, fish, and pets.

With origins in North America, South America, and Africa, the black soldier fly is generally
harmless to humans, lacking the tendency to bite or sting and the ability to transmit diseases.
Nonetheless, their effectiveness in breaking down organic matter makes them an excellent

resource for waste management, offering numerous possibilities for utilization.
Life cycle of Hermetia illucens

The Black Soldier Fly (BSF) has a unique life cycle, consisting of four distinct stages: egg,

larva, pupa, and adult. Here's a detailed note on the life cycle of BSF larvae:

Egg Stage: The BSF female lays her eggs in clusters, usually on decomposing organic matter,
such as animal manure or food waste. The eggs are small, oval-shaped, and cream-colored, and
they hatch within 2-4 days.

Larva Stage: The BSF larva is the primary life stage used for animal feed production. The
larva emerges from the egg as a small, white, and legless grub. The larva is a voracious feeder,
consuming large amounts of organic matter, including food waste and manure. The larva grows
rapidly, shedding its skin several times as it matures. The larval stage lasts for 2-4 weeks,

depending on the temperature and the availability of food.
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Pupa Stage: Once the larva has finished feeding, it will stop eating and search for a dry and
sheltered spot to pupate. The larva will spin a cocoon around itself and undergo metamorphosis
into a pupa. The pupal stage lasts for about 1-2 weeks, during which the pupa undergoes

significant physiological changes and eventually emerges as an adult fly.

Adult Stage: The BSF adult fly has a relatively short lifespan, usually living for only 5-8 days.
The adult fly is black with a metallic sheen and is about 16-18mm long. The primary purpose of
the adult stage is fo mate and lay eggs, continuing the life cycle.

Nutritional profile of Black Soldier fly larva

The Black Soldier Fly (BSF) larva is considered a highly nutritious feed for fish due to its
impressive nutritional profile. Here's a detailed note on the nutritional value of BSF larva as
a fish feed:

Protein Content: The BSF larva has a high protein content, ranging from 42% to 63%,
depending on the larva's age and the type of diet it's fed. This protein content is comparable

to that of fishmeal, making it an excellent alternative protein source for fish feed.

Amino Acid Profile: The BSF larva contains all essential amino acids, making it a complete
protein source. It is particularly rich in lysine, methionine, and cysteine, which are essential

for fish growth.

Lipid Content: The BSF larva has a moderate lipid content, ranging from 21% to 37%. The lipid
content depends on the larva's age and the type of diet it's fed. The lipid content is important
as it provides a source of energy for the fish and helps to improve the feed's palatability.

Fatty Acid Profile: The BSF larva is rich in omega-3 and omega-6 fatty acids, which are
important for fish growth and development. It has a favorable n-3/n-6 ratio, making it an

excellent source of these essential fatty acids.

Minerals and Vitamins: The BSF larva is a rich source of minerals such as calcium, phosphorus,
and iron, which are important for bone development and overall health. It also contains vitamins

such as B-complex vitamins and vitamin E, which are essential for growth and reproduction.

Antinutrients: The BSF larva contains low levels of antinutrients such as phytic acid and
trypsin inhibitors, which can interfere with nutrient absorption. This makes it a highly

digestible and bioavailable source of nutrients for fish.
Culture technique

The five main processing units that are key to a BSF processing facility are as follow
1. Waste receiving and pre-processing unit

2. BSF waste treatment unit

3. BSF rearing unit.
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4. Product harvesting unit

5. Post-treatment unit (larvae refining and residue processing)

Waste Collection and Pre-Processing

It is critical that the waste received at the facility is suitable for feeding to the larvae. A
first step involves a control of the waste to ensure it contains no hazardous materials and no
inorganic substances. Further steps then involve a reduction of the waste particle size, a
dewatering of the waste if it has too high moisture and/or a blending of different organic

waste types to create a suitable balanced diet and moisture (70-80%) for the larvae.

Rearing Unit
This ensures that a reliable and consistent number of small larvae of blowaste that is received
for processing at the treatment facility. A certain number of larvae hatchlings are, however,

kept in the rearing unit to ensure a stable breeding population.

Black soldier fly larvae (BSFL) will eat nearly any kind of organic waste ranging from animal
waste to food scraps. As the BSFL mature, they grow into 3 inch-long grubs, at which point
they climb out of their food source and turn into pupae. The pupae can immediately be fed to
fishes and are a good source of protein. They can also be dried and processed into feed for
use at a later time.. Small composting operations also allow them to turn into flies and breed,

propagating the population.
Optimal conditions for BSFL culture
Temperature

The optimal temperature at which BSFL consume their food is around 95 "F (40%). The
minimum temperature for survival is 32 °F (0°C) for no more than four hours, whereas the
maximum ftemperature allowing survival is 113 "F (45°C). The larvae will become inactive at
temperatures less than 50 °F (10°C) and temperatures higher than 113 'F, where their survival
decreases dramatically. The best range of temperature for the larvae to pupate is from 77 to

86 °F. For mating purposes, optimal temperature is around 82 °F (Zhang, 2010).
Diet

BSFL can tolerate a widely varied diet. The BSFL feed on many kinds of organic waste such as
table scraps, composting feed, and animal manure. They can also survive off of coffee grounds
for a few weeks, but coffee grounds are not a sustainable diet. The caffeine from the coffee
grounds helps to boost the metabolism and makes the grubs more active. A diet combining
kitchen scraps and coffee grounds may help to boost their metabolism. The BSFL have a limited

ability to process any animal products such as meat and fat.
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Humidity

Black soldier fly larvae develop most rapidly at 70 percent humidity. The rate of weight loss
for the BSFL Increases with decreasing humidity. The optimal humidity for black soldier fly
mating is around 30 to 90 percent. It is very important to monitor humidity for captive rearing
and breeding. We found that it is especially important to keep the grubs' feeding medium at
a proper moisture level-not so dry that it cements the grubs into the feed, and not so wet

that they cannot breathe through the pores in their exoskeleton.
Additional environmental conditions

BSFL do not survive well in direct light or in extreme dry or wet conditions. They prefer to be
8-9 inches deep in their food source. If they are too far below the surface, they will perform

little bioconversion. Female flies avoid any sites that are anaerobic when trying to lay eggs.
Advantage and disadvantage of Using BSFL as protein source

The use of Black Soldier Fly (BSF) larva as a source of animal feed has several advantages and

disadvantages. Here's a detailed note on the pros and cons of using BSF larva:
Advantages:

Nutritional Value: The BSF larva is highly nutritious, containing a high percentage of protein,
essential amino acids, and beneficial fatty acids. It can be used as a highly digestible and

bioavailable source of nutrients for a variety of animals.

Sustainable: The use of BSF larva for animal feed is a sustainable practice. The larvae can be
reared on organic waste, such as food waste or manure, reducing the amount of waste that
goes to landfills or pollutes waterways. Additionally, using BSF larva as a source of animal feed

reduces the demand for other protein sources, such as fishmeal or soybean meal.

Easy to Rear: BSF larvae are easy to rear, requiring minimal inputs and management. They are
highly adaptable and can thrive in a range of environmental conditions, making them a low-

maintenance source of animal feed.

Cost-effective: The use of BSF larva as a source of animal feed can be cost-effective,

especially when reared on organic waste that would otherwise need to be disposed of.

Disadvantages:

Regulatory Challenges: The use of BSF larva as a source of animal feed a relatively new
practice, and regulatory frameworks around it are still evolving. This can create challenges
for producers, especially if they are seeking to export their products to countries with strict

regulations.
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Limited Availability: The use of BSF larva as a source of animal feed is not yet widespread,

and availability can be limited in some areas.

Inconsistent Quality: The nutritional quality of BSF larvae can vary depending on the
substrate they are reared on and other factors, such as the age of the larvae. This can make

it difficult to ensure consistent quality for animal feed production.

Larval Handling: The handling of BSF larvae can be challenging, especially in large-scale

production. The larvae are highly mobile and can be difficult to harvest and process efficiently.

Dr JP Yadav, Dr. Dhruv Kumar, Dr. Kailash C Yadav

7. Photo Gallary of Live Models/ Co-curricular Activities

> Acadmic visit of BFSc. 7th semester students in ICAR-DCFR Bhlmtal
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Preparation of Fish By-products

Fish Cutlet

D. Print Media Coverage of activities
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Visit of Hon'ble V.C. Dr. Bijendra Singh in College Campus

= e
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i

Singh by Dean CFSc. Etawah

e 26 U l‘

Felicitation of Hon'ble V.C

&

. Dbr. Bijendra.

Y-

X3

Plantation by Hon’ble V.C. feeding to fishes Hon’ble V.C.
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Dr. SanJay lehad J'l hon'ble Flsher'les Minister Uttar Pradesh Ge'r'rmg Informa‘hon
about RAS Unit and Biofloc culture in CFSc. Etawah.
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i)  Restart of Project on Bio-floc and RAS (Recirculatory Aquaculture System)

QR of fish formulated diet

ii)  Project on indigenous feed preparation with local ingredients (wheat flour, Rice police, corn
flour, mustard oil cake, soybean oil cake, Becaucule capsule, mineral mixtures; etc)

QR of fish formulated diet
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Hon'ble Vice-Chancellor Dr. A. K. Singh resuming Charge

@O REDMI NOTE 8 PRO
CO Al QUAD CAMERA

Welcome to hon'ble Vice Chancellor by Dr. J P Yadav, Dean, CoFSc
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D. Celebration of Yoga Day at Etawah Campus of University

O™ INTERNATIONAL YOGA DAY ) 4
Yoga Days at College of Fisheries Science & Research Centre, Etawah 9
From 12" June 2023 to 21* June 2023

Yoga postures by students & faculty at ponds
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Sirsasana by students & Dean
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Sirsasana by students & Dean
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Wecome of Dr. Anand Kumar Singh, Hon'ble V.C. at CoFSc

Prof. (Dc) Hil

Father Of Bl

A

Pro. (Dr.) Hirala

prm——

Father Of Blue |

Frof. (D7) Hiralal Cha

Father Of Blue Revol
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Visit of research on Bio-Floc project
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Fish feed prepared from BSF Larvae project

Fish feed prepared from BSF Larvae project
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Visit of prototype RAS model by Hon'ble V.C.

Discussion with PG students about fish feed

Visit of campus by Hon'ble V.C.
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Visit of Ponds by Hon'ble V.C.
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after visit

Debriefing by hon'ble after visit
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Prof. (Dr.) Hiralal Cha

R

Father Of Blue Revol

1 Y

Felicita

Plantation in CFSc. Campus Etawah by Dean Dr, J.P. Yadav and Faculty Member with
students on the Occasion of world Environment Day
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E. Students' Placement

Bachelor of Fisheries Science (BFSc)
As on 03.02.2023

Vol. CFS/02/04/2023

Batch/ No. of students | Higher Placed Organization where students are placed
Year Male | Female | studies | students
157 /2015 30 01 09 07 MFSc, RPCAU, Samastipur;
2nd /2016 26 04 15 03 MFSc, CAU, Imphal; Fisheries Consultant
3rd/2017 30 04 09 09 Aqua Farming, Quality Control Technologist
Zeal Aqua Pvt. Ltd; Technician Dam Project,
4™ /2018 19 02 05 04 Nagpur; JRF/ MFSc Junagadh Agricultural
University; Quality Control
Technologist Zeal Aqua Pvt. Ltd.; CCSAU,
Hisar; Barakattullah Univ. Bhopal, NDAU
Ayodhya; Dr JaylLalita Fisheries Univ.
Tamilnadu; Karnatka Vet. Animal & FSc
Univ.; Kearala Univ. of Feshieries & Occean
Studies
105 11 38 23

F. Alumni Profile

Milestone Achievements

Virendra Kumar
MFSc, RPCAU, Samastipur

Shubham Kashyap

MFSc (pursuing)

(BFSc Gold medalist) CAU,
Imphal

Abhay Sharma

Fisheries Consultant

Aqua Farming
abhay.fisheries@gmail.com
mobile -7906253395

Anchal Singh

Technical Services Officer
& Executive

ABIS EXPORTS (I)
PVT.LTD (IB Group)
Varanasi

Mobile- 9792218242
anchal.singh@ibgroup.co.in

42




Vol. CFS/02/04/2023

Upendra Suman

MFSc (pursuing)
Central Agricultural
University,

Imphal

Satish Kumar
JRF/ MFSc (pursuing)
Junagadh Agricultural

University

Suresh Kumar
Technician
Dam Project,

|| Nagpur

Sureshkumar2165573@gmai

~ f|l.com

Somesh Gupta

Quality Control
Technologist

Zeal Aqua Pvt. Ltd
somesh.guptal 122@gmail.co
m

Vishal Soni
< First Rank in CCSAU,

=il Hissar

9721562229

| vishalsoni68001@gmail.com

Shailendra Kumar

MFSc KUFOS, Kerala
shailendrapatel 10897 @gmail
.com

8423883676

Sarjeet

Catalyst Life Science Pvt.
Ltd.
ksarjeet04@gmail.com

Abhishek Gautam
9795497558

Fisheries Expert Project
Management Unit, Bihar
abhishekkaran009@gmail.co
m

Shubham

Auraiya KVK Nodal Officer,
Bidiyapur

8004266374
sky271402@gamil.com

‘| Prince Pandey

Gujarat RNK Agrochemical
rajmotivel 72000@gmail.com
7302626553
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Sakshi Maurya

MFSc CAU Lembuchera,
Tripura
mauryasakshi05@gmail.com
7054444144

Vol. CFS/02/04/2023

Mahendra Kumar
Prityadarshi

MFSc KUFOS, Kerala
738669277
prioyadarshimahendra@gmai
l.com

Mitrasen Maurya

Pursuing MFSc from

|| CCSAU HIssar
mitrasenmaurya593 @gmail.
com

7347758290

Hanuman Prasad Yadav
BFSc Bronze Medalist

, |Pursuing MFSc from
CCSAU Hissar
hanumanpd6@gmail.com
9792488441

Satendra Singh

BFSc Gold Medalist
Pursuing MFSc from CCSAU
Hissar
18satendrasingh18@gmail.co
m

9928096653

- ——

Ram Bhajan

RAS Fish Farm, Rohtak,
Hissar
vram18642@gamil.com
7217408938

Divyanshu Upadhyay
Pursuing MFSc GBPUAT,
Uttarakhand
divyanshu7089@gmail.com
7017645094

Shubham Kashyap

District Program Manager,
Govt of UP

BFSc Gold Medalist, CSAUT
Kanpur

Pritha Kumar

MFSc CAU, Tripura
prithaparul2@gmail.com
72484056002

Sayan Roy
MFSc Bengaluru
gaganmeerut24@gamil.com

kkhkkkkkkkkkkkkk
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