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Llihiufi i,'atterie5 are chrracterized by high specitic energ, high efficiency and iong life. These unique properties have made ii

ine Folter souraes cf choice ior the consumer electrcnics ma.ket with a production of the order of billions of units pe

iiisc expeited'ic l;nd a prcminent role as ideai electrocllemi.ai sro!'age systems in renewabie energy plants, as

atteries
these batteries are

as power systems for

ptul.ri{lrlrrtic si11ce i5sues su.h as safety, costs, wide operationaitempe!'at!ie and mate.ials availability, stillto be resolved. This review

io.Lr!ei iiist .n ih€ present status ol lithium baf.ery technoiogy, tl'len on ;ts near future developme nd finally i1i examines impo:'tant riew

ilre.-tlons aimed at achieving quantum jumos in energy and power content.

su5t.rinabie vehr.les, such as hybrid a.d eiectri. vehicles. However, scalinE up the lithium battery technolo

photovoltaic modules should reach 100 GW by 2020 .However, it ls now obvious t
renewableenergy, highly efficient and low-cost energy storage devices are needed

hat in order to smooth

' on electrolyzers and fuel cells . Currentiy, lithium-ion batteries are beginning to dominate in the field

r these appiications is still

nregu ar ction of

Renewable energy sources, including wind and solar energy, play a key role in the decarbonization of the energy system of the vJhole world

According to the World Energy Council, the total ca pacity of v,/ind turbines around the world by 2020 will be 474 GW. Electricity received from

For such systems, the rate of energy storage a nd long service life (number of cycles), as well as the relatively low cost, are extremely impoftant.

There is a n opinlon [i], that in order to be competitive, the capital costs of stcrage technologies for energy applications must be comparable cr

lower than S 250/kwh, proviCed that the life cycle is 15 years or 3900 cycies. Capital cost of S 1,250/kW or less is desirable. To some extent, the

electrochemical technologies satisfying these requirements .ould be divlded into two main groupsi batterres d hydroBen technologies based

atively short-term energy storcge

.-.''
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negative electrode made of
U/h/kg . Electrical energv po

even in the absence of near
healthier local environment

the lithium-ion technology is so great that in 2019, John B. Goodenou gh, M.Stanleywhittingham and Akira yoshino won the
with a positive electrode made of LiCoO, and a
out 3.7 V and exhibit an energy density of about 220
now be accessed with evermore ease and efficiency_

eless ways, and enjoy high mobility in a potentially
efficient energy storage dev,ces, h-capacity

batteries enable, ample, a varlety of
electrically-dr toolsand vehicles. ln principle,

the invention of the first prototype of a lithium_ion battery
graphite .Lithium ion batteries operate with a voltage of ab
wers our lives, whenever and wherever we need it, and can
by power outlets. We increasinglymove jn unbound and wir
This dramatic development has been made possible by

a*#€ri*,&{
we allcan oy the use of rnobile phones,
camera aptops, power toois, etc., relyinB on
effic t batteries to power them. As a

co quence of modern battery technology,
ectric vehicles are also becoming increasingly

popular, and we are in the middle of a switch

lb) P.iiritl{ teli

battery. This type of battery has revolutionized the energy storage tech
and high energy density.and capacity, this battery type has already
contributed to improving our lives, and arguably will continue to do so
in the years to come. However, battery development is very daunting
and challenging in general, and perhaps particularly so when it comes
to lithium-based cells. Ever since Alessandro Volta presented his
famous "pile" around 1800,1tremendous effort has been invested in
the development of batteries. l\lany scientists and engineers, working
in academia, industry, and even independently, have contributed to
this development, realizing that the identifjcation of solutions for
efficient batteries ls a highly difficult task. The development has thus
been relatively sluggjsh and only very few efficient battery
configurations have been successfully designed over the yea!-s. For
example, we still rely on the lead-acid baftery discovered in the mid
19th century.2,3 Nevertheless, due to severaJ ground-breaking
multidiscjplinary scientific discoveries, encompassing electrochemistry,
organic/inorganic chemistry, materials science, etc., these challenges
could indeed be met, and the lithium-ion battery become a reality that
essentia lIy changed our world.

away from vehicles powered by fossil fuels. ln
addition, efficient energy storage is an important
complement to fluctuating energy sources, such
as wind and sunlight. With batteries, the supply_
demand chain can thus be balanced over time,
even in situations when no energy can be
producedJo a large extent, these developments
have been made possible by rhe lil h:um. io.

e mobile revolution.l-hrough its high potential,

5!:,,":r:

i(l Pr.Ll {ell

nology and enabled th

Much of the basic research that led to the development of the intercalation compounds that form the core of I

was carried out in the 1960s by Robert Huggins and carl Wagner, who studied the movement of ions in solids.

ithiufr-ion batteries
Revers;ble

aL,s,3i,dr. virl J irniyi
Mii.rE.' r.n nd.rr lur)

Galb.llante i.l:nc.)
G.orsr. t"!r a.trri 1.r!.{.1

r,!e.rio..r lrnrit..!x (c.,/i:rii::./ri)

D?ri€ir cer tcr/.,<o/rznsc,_zo)
P.c. c) , r5lei - 1r,so.. =2 f,bsoi (t) . 2 lro
unG)+ 2 irnorl, r, iir4cr{aqi +:.ci. - M.,o.lr,itr&!,i.q)1a?o
cd t:r:o(cB).2ts:o-.rroFi?, :Niloi)l
Fe |2N,otoH)r2Hro-Feroa):+2 (oq):
2n i5)'2Mno. is), z.c 1, -Lr:,o] l!)

intercalation of lithium ions into graphite as anodes and
intercalation of lithium ions into cathodic oxide as cathodes
was discovered during 1974-76 by JUrgen Otto Besenhard
at TU I\,4unich. Besenhard proposed its appllcation in lithium
cells.What was missing in Besenhardt batteries is an
electrolyte, that would prevent solvent co-intercalation into
graphite, electrolyte decomposition and cor!-osion of
current collectors. Thus, his batteries had very short cycle
lives.B Stanley Whittingham, then a

earcher at nMobil, first reported a charge-discharge
cycling with a lithium metal battery (a precursor to modern
lithium-ion batteries) in the 1970s.Drawing on previous
research from his time at Stanford University, he used a

wir.4n:r r,cr.i {swed..)

MH Niol.!1.r1 rNrici):

iil(yl!rd GIicll

1
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red titanium(lV) sulfide as cathode and lithium metal as an

r kilogram in the 1970s) and difficult to wo

ns. When exposed to air, it reacts to form h

are toxic to humans an d most animals For this, and othe' reasons

ode. However, this setup proved impractical' Titanium disLllfide was

nthesized under completely oxygen an

vdrogen sulfide comPound s, which have an unpleasant odour and

, Exxon discontinued deve lopment of Whittingham's lithium-

laye

expensive (-s1,000 pe

moisture free conditio

rk with, since it has to be sY
d

titanium disulf idebatterY Batteries with metallic lithium electrodes presented safety issues, as lithium metal reacts with water,

to develoP batteries in whic h, instead of metallic lithium, onlY

releasing f lammable hydro

lithium comPounds are Pre

gen gas. consequently, research moved

sent, being capable of accepting and re lea sing lithiLlm ions

Alithium'ionbatteryisarechargeabletypeofbatterythatUseslithiumionstofacilitatetheflowofelectricalcUrrent.ltconsistsofsevera
components, each playing a specific rolJ i,i,1.,.'uu,,"ry,. op",ution. Here is a simplified overview of the tYpical structure of a lithium-ion

I key

\tuhich can intercalate iabsorb) litii m ions during charging

battery

q,cathode:Thecathodeisthepositiveelectrodeofthebatteryandisusuallymadeofalithiummetaloxidecompound,suchaslithium

cobalt oxide (Licoo2), litfrium iron pnospihiie (Lifepo+)' ol. titnlum nickel manganese cobalt oxide (LiNiMncoo2) The cathode material

determines the battery's energy density'

Q, Anode:The anode is the negative electrode and is typically made of graphite'

Griphite anodes provide a stable structure for the lithium ions to be stored'

i-rY*,!ie.3$*"1* i{ &&YTX &Y

qseparator: The separator is a permeable

m;terial that physically separates the cathode

and anode while allowing the passage of

lithium ions. lt prevents short circuits and

malntains the electrical isolation of the two

electrodes.

qtledrolYte: The electrolvte is a conductive

solution or gel that allows the movement of

Iithium ions between the cathode and anode'

It tvoically consists ot a lll nlum sall dl5solved

in an organic so,vent or a oolymer gel 'l he

electrolyte also acts as a medium for

transporting the lithium ions during charge

and discharge

q Current Collectors:Each electrode is

connected to a current colleclor' which is

usuallV made of a metalfoil The cllrrent

collector collects the current generated during

charge or discharge and facilitates its flow in

and out of the battery'

qCell Casing: The battery cell is enclosed

in a casing, typically made of metal or plastic'

to protect the internai cornponents and

olevent leakage or damage fle 
'esing 

also

irrs as a current colle(tor and plovidec

structural integrity to the battery

..,.:
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When a lithium ion ba

the graPhite structure

r-!.11r:ll

,:litEal
itECTnO[ :rOtS

tterv is charged, lithium ions move from the cathode through the electrolyte to the anode' where they are store

:'Jl"- ,,ffi;;,; ,"", i'"' o"* u"' the anode to the cathode throush the electrolvte'
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Different sha pes of the lithium-ion cell:

Bsttery reoction:

Schematic Diagra*r of th* eho*:ical leaclion of t*e Llthium 1oa B*ttary

Prsiiive []ecltode

S CCvlindrical:cylindrical lithium cells are

used for high specific energy density and good

mechanicalstabilitv. This shape offers good

safety and a hi8h cycle life at a low cost The

disadvantage is that it has low packaging

density

SL Pouch: cells in this shaPe have a

laminated architecture in a bag. Exposure to

hlgh temperature Land humidity can shorten

the life of this cell, but it is light and cost

effective

@ Prismatic: These cells are packaged in

Aluminum or steelfor good stability lt is

expensive to manufacture but is a space

effective solution compared to the Cylindrical

cel

lier*tive Eleclrode

The lithium ion battery makes use of lithium cobalt oxide as the positive electrode and a highly-crystallized specialty carbon as the negative

electrode. lt uses an organic solvent, optimized for the specialty carbon, as the electrolytic fluidThe chemical reactions for charge and

discharge

are a5

shown

below
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Lithium compounds: Lithium-ion batteries contain Iithium in the fol'm of
lithium salts, such as lithium carbonate or lithium hydroxide. These

compounds are used as the source of lithium ions for the battery's

electrolyte.

Electrode materials: Lithium-ion batteries have two electrodes, the

cathode (positive electrode) and the anode (negative electrode). The

cathode material is usualiy a lithium metal oxide, such as lithium cok alt

oxide {LiCoo2), lithium manganese oxide (LiMn204), or lithium iron

phosphate (LiFePO4). The anode material istypically made ofgraphite or

other carbon-based materials,

I

ilixiiq aoaxrg Dryins Sotueil R&ov€,y

Shckl.g l€6!us Drying ginlng Cahnd.dng

a

ur-]
L_lx

Electrolyte: The eiectrolyte in a lithium ion battery is responsibie for

facilitating th€ movement of lithiurn ions between the cathode and the
anode during charging and discharginS. The electrolyte is usually a lithium

salt dissolved in an organic solvent, such as iithium hexafluorophosphate
(LiPF6) in a mixture ol ethylene carbonate and dimethyl carbonate.

Separdtor: A separator is placed between the cathode and the anode to
prevent direct contact ancl short-circuiting while allowing the passage of t*charsins Formatoi cvcbs aslhg

Iithium ions. The separator is typica,ly a thin, porous membrane rnade of materials like poiyethylene or polypropylene.

Current collectorsl Current collectcrs are used to coliect the curi'ent generated d

flade of metal foils, such as aluminum for the cathode and cr:pper for the anode

uring the battery's operatlon. They are usu

) Lithium-ion Batter Manufacturin Proces
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There are many advantages to using a li-ion cell of battery Everything from small

electronic devices, through smartphones and laptops to vehicles and many other

applications.When selecting a lithium ion battery over a nother technology such as a

leadacidbatteryoranickelmetalhydridebattery(NiMHbattery),itisnecessaryto
look at the advantages

@ itig!: e*trgy densit!: Thehighenergydensityisoneofthechiefadvantagesof

l;iu; ion battery technology. With electronic equipment such as mobile phones

needing to operate longer between charges while still consuming more power' there is

aiwavs a need to batterles with a much higher energy ddensity

@ !e1{-*islirarg*l One issue with many rechargeable batteries is the self discharge

rate.Lithiumioncellsisthattheirrateofself-dischargeismuchlowerthanthatof
otherrechargeablecellssuchasNi-cadandNiMHforms'ltistypicallyaround5%inthe
first4hoursafterbeingchargedbutthenfallstoafisureofaroundlor2%permonlh'

G Vixiet1,' $t tYpes avaliable: There are several tvp

right technology can be used for the particular applicati

ldeal for consumer mobile electronic equipment Others

electric vehicles

@ Lr:w *rair:t*nance:One major lithium ion battery advantage is that they do

not require and maintenance to ensure their performance Ni_cad cells required

a periodic discharge to ensure that they did not exhibit the memory effect As

this does not affe€t lithium ion batteries and cells Likewise lead acid cells

require maintenance, some needing the battery acid to be topped up

periodically.Fortunately one ofthe advantages of lithium ion batteries is that

there i5 no active maintenance required'

& Celi t*:tage: The voltage produced by each lithium ion cell is about 3 6

,ol,r. ,h', hu. .uny udva ntages. Being higher than that of the standard nickel

cadmium, nickel metal hydride and even standard alkaline cells at around 1'5

voltsandleacjacidataround2voltspercell,thevoltageofeachlithiumioncell
is higher, requiring less ceils in many battery applications For smartphones a

singL cell is allthat is needed and this simplifies the power management

es of lithium ion cell available. This advantage of lithium ion batteries can mean that the

rms of lithium ion battery provide a high current density and are
on needed. Some fo

are able to provide much higher curre nt levels and are ide

ion from being over charged and discharged too far'

t maintained within safe lirnits' Accordingly one

uire protection circuitry inco'porated to ensure thev

er tools and

Like the use of any technology, there are some disadvantages that need to be balanced

"gu-inrttf," 
U"n"titr' Knowing the disadvantages means that work arounds can often be

in-cluded in the electronic design or electrical system' etc to reduce the effects of the

shortcomings

the li-ion baltery disadvanlages include:

I Cost:A maior lithium ion battery disadvantage is their cost Typicallythey ate

aiound 40% more costly to manufacture than Nickel cadmium cells This is a maior

factor when considering their use in mass produced consumer items where any

additional co>15 are a majol ',sue

I Protectlon I batterY management

system requiredi Lithium ion cells and

batteries are not as robust as some other

recharE

are kept with

c

heir safe oPerating limits

eable technologie ey reqLl

thi5, t eed to have the curren

ire protect

isadvantage is that theY req
ln addition to

lithlum ion ba

The li ion battery advantages include:

I

!
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Sre
only is

charging comPare

batteries

eing:oneofthemajorlithiumionbatterydisadvantagesforConsumerelectronicsisthatlithiumionbatteriessufferfromageing-Not
thrs time or calendar dependent, out rt is atso depenaJnt upon the number of charge discharge cycles that the battery has undergone'

$ Transportation: This li-ion battery disadvantage has come to the fore in recentvears Many

bltteries they take, and this means their transportation is limited to ships'

some common uses of lithium-ion batteries:

$consumerElectr0$ics:LithiUm.ionbatteriespowerawiderangeofportableconsumerelectronicdevices,inclUdingsmartphones,
t;lets, laptops, digital cameras, and wearable devices

O Elec$ic Vehicles (
technology in electric vehicles They provide the necessary

nd enable longer driving ranges compared to other baitery

airlines limit the number of lithiu

$A.erospace and DelenseiLithium-ion batteries are uti

ap-plications, including satellites, spacecraft' unmanned aer

EVs)iLithium-ion batteries are the primary energy storage

' Pov/ar for P''opuLslon a

technologies

d to tra ditlonal Ni'Cd (nickel-cadmium)

cts

$ Energy 5tora6e Systems:Lithium-ion batteries are used in energy storage

,,i 
"rn, 

u-, uo,t ,".iaential and utility scales These systems store excess electricitv

generated from renewable energy sources' such as solar or wind' and release it

ivhen needed, hetping to balance the grid and enhance energy reliability'

$ Power Tools:cordless Power

tools, such as drills, saws;and

screwdrivers, often utilize lithium-ion

batteries. Thev offer high Power

output, longer runtime, and faster

or Ni MH (nickel-metal hydride)

lized in aerosPace and defense

ialvehicles (UAVS), and militarY

equipment. They provide lightweight

energy storage solutions for powering

various electronic systems Beyond

consumer electronics and electric

vehicles, Lithium ion batteries are also

O Medical Dev;cesi med

pumps, defibrillato id prosthetics, rely on lithium ion batteries' These batteries

offer compa high energY density, and reliable performance' making them

be.ng L)ed in aerospace applications ,: --:^-^r,,^+^+h
lr.f]'". ,"t"ffita. una spatecraft They are idealfor these applications due to their

",ri """-, 
0.., , 

"nd 
low self discharge rate Addilionally' I itnium ion batteries

n"""" an" o"**n,i" ,evolutionize the e-nergy storage industry, as they can be used

,o ,,ol." an"rgy trorn 
'enewable 

sqlrces such as solar and wind power

ical devices, such as poftable monitors' instrlin

O Renewable Energy Sy5tems:Lithium-ion batteries play a vital role in

gJn"r."t"d fro. t."n"*able sources' such as solar panels or wind turbines'

off grid and hybrid renewable energy svstems TheV store energy

-O !rOo,, 0"r"r. O,,ing periods of low generation or high demand

d High-capacity electrodes: Researchers are continuot'lsly

tt'ereJy increasing tf,e energy density of lithium ion batteries'

and sulfur-based cathodes'

worklng on developing materials for electrodes that can store more lithium ions'

u"r,.r. "00.".*, 
,9tde using silicon-based anodes' lithium-rich cathodes'

Lithium'ionbatteriesareWidelyusedinVariousapplicationsduetotheirhighenergydensity,longcyclelife,andlightweightdesign'Hereare

.t,..
a:)

suitable for medical applications

.i



{ Soiid-state batteries:Solid-state batteries have been a significant focLls of research and

"l".trolyt" 
fornd in traditional lithium-ion batteries with a solid state electroly'e' Solid-state

batteriesofferpotentialadvantagessuchashigherenerSydensitvimprovedsafety,and

development. These batteries replace the liquid

lonBpr ltfesoan.

d Advanced electrslytes:The development of new electrolyte formulations is crucial for

liprouing the performance and safety of lithium ion batteries' Researchers are investigating

"i".,rofvi, 
,lin irproved stability, higher conductivity' and enhanced resistance to

degradation, enabling longer cycle life and higher operating voltages'

d fast charging:Rapid charging is a desirable

electronics. Researchers are working on developing lithium-ion batteries capable of faster

charging without compromising safety or cycle life Advanced electrode materials and

opti;i;d cell designs are being explored to facilitate faster charging rates'

( Recycling and sustainabiiity:As the demand for lithium-ion batteries increases' there is

growing interest in developing effici ent recycling processes to recover valuable materialS and

reduce environmental impact Resea rchers are exploring methods to recover and reLlse

materials like lithium, cobalt, nickel, and other metals from spent batteries

* Beyond Iithium-;oni While lithium-ion batteries dominate the current market'
sulfur (Li-S)

researchers are also exploring alternative battery chemistries These include lithium-

ir (Li-Air) batteries, solid'state barteries, and various post- ithiLrm technologies. These alternatives aim to achieve higher

batteries, lithium-a
nger lifespans, and improved safety compared to lithium- ion batteries

energy densitles, lo

and electric vehicles, LiLitLithium ion batteries are also bei used in aerosPace
g$ Aerospace appiicatiofl :Beyond consumer electronics

for these applications due to their high energv d,a ow self-discharge
applications such as satelJites and spacecraft They are ideal

revolutionize the energy storage indu can be used to store energY from

rate.Additio nally, Lithium ion batteries have the potential to

field, and there may h been fu rther advancements in lithium ion

It's lmportant to note that battery technology is a rapidly evolving

lndia is poised to play a significant role in the future of lithium-ion batteries Lithium-ion

batteriesarewidelyusedinVarioUsapplications,includingelectricvehicles(EVs),
renewable enersv storase, and portable lndia: Lithiu&-ion Battery Addltion Proiectio

"l".tro 
ni... lndia, with its a mbitious goa ls in croMh in production pr0j€ct0d to fea(h I l6GVih by :

veiLl.Les !Y 20

lndran goveat

llaiiii:r:ilrri 1

renewable energy and electric mobility'

recognizes the importance of lithium-ion

batterV technology and is taking several

initiatives to secure its position in this field

&, E{eetri( Veh!{le Adoption:lndia has

i licYi,lh (;rtirii}

Eatteties fot automativt ute to conptise

3l lo$est Ptolctlion o! P'oduttion '
inueosing lnfi 2,3GVlh in FY2021 to

104ct\h bY FY2$A

set a target to transition entirelV to ele

r lithium-ion batteries in the cou e
30. This

'13 2.4 2t )b'2'1 :'
ment has launched several initiatives' including the Faster AdoPtion

;:1,et-.ci1c :,i:a l1 li
g of Electric Vehicles (FAME) scheme, to promote the manufactur and adoption

Mesourre;:lndia has substantial reserves of lithium' a key raw materialfor lithium-ion batteries The government is actively

reserves and encouraging domestic production of lithium to redLtce dePendence on imPorts
exploring lithium

vities to enhance lithium-ion battery technology Academlc

{S il,ielr{lr .*il Dtv€iop*''et}t:lndia is investi

institutions and research organizations are wo

exploring alternatives to lithium-ion batteries'

ng in research and development acti

rking on developing advanced battery materla improving ene.gy 5torage efficiency' and

renewable soLlrces such as solar and wind power'

batteries since my knowledge cutoff date'

of electric vehicles.
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{!l i.,i.ir.t:on.i ccl:alr$.atio.!:lndia is forging partnerships with

lndia and Australia have.entered into a strategic partnership to p

1. A Systems Approach by John B Goodenough' Yoshiharu Ozawa' and Michiharu Takeuchi

2.Fundamentals and Applications by N'4ichaelThackeray' Paul c Howes'andDavidA Jones

other countrles to strengthen its battery technology capabilities For instance'

romote research collaboration and the development of critical mineral

er objectives of
resources, including lithium.

lndia is positioning itself for a prominent role in the future of lithium-ion batteries These effo

".hi"ring "n"rgy 
,".uritY, reducing carbon emissions' and fostering sustainable development'

rts align

Bull.,43 (2008)

Zhang, J. Liu andz.G. Yang,l

ndia's broa

3. A Guide to Technology and Applications by NlichaelA' Fetcenko and I\4ichaeil Pecht

4. Design and Optimization by Li-Sheng Wang

5. Safety, Performance, and Applications by John B Goodenough a nd Yoshiha r

13. N/.5. Whittingham, chem' Rev, 104l'2004) 4771'

14. J.B. Goodenough and Y' Kim, Chem Matet'' 22l2y'a) 5a7 '

15. A. Patil, V Patil, D. W. Shin, l W Choi, D' S Paik and S Yoon

16. W Viswanathan, D. Choi, D'H Wang, W Xu' S' Towne' R E'

, J. I\,4ater. Re

Williford,l Power Sources, 195 (2010) 3720

Current research focuse5 on increment of battery life' energy density' safety' cost reduction

etc. These batteries are already in widespread use in electronic devices' electricallv powered

vehicles, aerospace applications etc safety is still a concern for these batteries Various

researchers have come up with combinations of different materials for positive and negative

electrodes. Lithir..rm lron Phosphate, Lithium Manganese Oxide' Lithium Manganese Oxide etc'

are deployed as positive electrodes while Hard Carbon' Lithium Titanate' Tin/cobalt AlloY etc'

are being deployed as negative electrodes- Th{ls' it is to be seen how these battery

technologies develop over time a nd is an active area of research for Chemists & Chemical

F ngr,lee's.

'::. ,
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Department of Geography 
Jangipur College 
Semester :6th 
Course Code: GEO/H/cc/P/14 
Date:08.06.2022 
Place:Moya gram panchayat,laigola block,murshidabad 

A field survey had been conducted to fulfill the requirements of KU syllabus of Disaster 
Management(CC-P-14),Total number of students were 69.The main purpose of this field study is 
about a common disaster of this study area i.e River Bank Erosion by Padma river. A geomorphic 
hazard river bank erosion is a major problem of the study area.Here multifarious problem is created 
by river bank erosion which has a negative impact on human life as well as livelihood. The main 
objective of the study was to teach methodology of preparing a project report about river bank 
erosion by data collection, data analysis, representation of data through statistical methods and 
cartographic techniques. 

Some photograph of field visit 



Department of Geography 
Jangipur College 
Semester:4th 
Course Code:GEO/H/SEC/P/02 ,GEO/G/SEC/P/02 
Date:06.07.2022 

Place:Giria Kismot Mouza,Raghunathganj l block, Murshidabad 

A field survey had been conducted to fulfill the requirements of KU syllabus of Field survey(Skill 

Enhancement Course).Total number of students were 89(Hons and PCC both).The main purpose of 

the study was to study the Changing pattern of Landuse .The main objectives of this study is to 

teach methodology of preparing a field report by different ways of data collection,data 

interpretation through statistical methods and cartographic representation using MS-excel and MS 

word.Overall study emphasizes on existing landuse pattern and changing pattern of landuse with 

responsible factors. 

Group photo 



Department of Geography 
Jangipur College 
Semester-5th 
Course Code :GEO/H/CC/P/11,GEO/G/SEC/P/03 
Date:07.12.2022 
Place:Enayetnagar mouza,Raghunathganj -l block, Murshidabad 
A field survey had been conducted to fulfill the requirements of KU syllabus of Field survey(Hons and PCC both).Total number of students were 93(Hons and PCC both).The main purpose of the study was to explain the socio-economic status of this study area.Socio economic features of a area is very significant for assessment the human development.It is measured by individuals education,occupation, income,health, housing condition etc. The main objectives of this study is to teach methodology of preparing a field report by different ways of data collection,data interpretation through statistical methods and cartographic representation. 

Group photo 



Department of Geography 
Jangipur College 
Semester-6th 
Course Code :GEO/H/CC/P/14 
Date:22.05.2023 
Place:Panditpur ,lalgola block,murshidabad 

A field survey had been conducted to fulfill the requirements of KU sylabus of Disaster Management(CC-P-14).Total number of students were 70. The main purpose of this field study is about a common disaster of this study area i.e River Bank Erosion by Padma river. A geomorphic hazard river bank erosion is a major problem of the study area.Here multifarious problem is created by river bank erosion which has a inverse effect on human life as well as livelihood. The main objective of the study was to teach methodology of preparing a project report about river bank erosion by data collection,data analysis, representation of data through statistical methods and cartographic techniques. 

Some photograph captured during field survey 
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INTRODUCTION: 

ASPECTS OF CHICK EMBRYO DEVELOPMENT UNDER 
NORMAL CONDITION 

" Chick belongs to the class-Aves 

" Sexes are separate. 

" Male bird is the Cock-has a pair of testes 

"Female bird is the hen-has only one ovary located on the left side 

" The hen is oviparous 

" Fertilization is internal (Copulation-Cloacal Kiss) 

EGG: 

TYPE: 

Outer shell. 
membrane 

RELEASE: 

Air space 

Calcareous 
shell 

FERTILISATION: 

Vitelline 
membrane 

Active cytoplasm 
(blastodisc) 

White yolk Yellow yolk 

-Nucleus of Pander 

Fig.15.1: Diagrammatic longitudinal section of a hen's egg. 

-Neck of latebra 

A fully formed and newly egg is large and elliptical with one end broader than the other). 

-Inner shell 
membrane 

Chalaza 

-Albumen 

The egg of chick is telolecithal (having a large yolk situated at or near one end). 

The egg is released from the ovary, it takes 24 hours to pass down the oviduct. before being 
laid. 

The fertilization is internal. upper part of the oviduct, resulting two polar bodies degenerate 
and disappear. 



It is oval in shape. 

SIZE: 

STRUCTURE OF EGGSHAPE: 

SHELL: 

Chicken reproductive system 

3cm wide and Sem long. 

MEMBRANE: 

(photo of poster in Norfolk zoo, VA) 

YOLK MEMBRANE: 

uen edded 

CHALAZA: 

ahell added 

Made up 95%calcium carbonate, white and porous and exchange of gases occur, soft and 
flexible in a freshly -laid egg but soon become hard and brittle. 

fertiliaton 

LATEBRA: 

Two types of membrane, shell membrane and vitelline membrane, separated at the broad 
end of the egg to enclose an air space. 

" Yellow yolk shows 60% fats and 70% proteins. 

ALBUMEN: 

sperm 

The layer of yellow yolk is thicker than those of the white yolks. Yolk contains about 50% 
water. Yolk consists of phospholipids, lecithin. 

ovary 

motvre 

" White yolk contains less fat and also less offat soluble carotene. 

Two end of the egg are some fibrous rope like twisted structure formed during journey of the 
oviduct. 

It has two types: Thick albumen and thin albumen. 

The central flask shaped area that is enclosed of white yolk is called latebra. 



GERMINAL DISC OR BLASTODIC/ BLASTODERM: 

Nucleus of the egg is surrounded by the negligible amount of yolk free cytoplasm called 
germinal disc 

CLEAVAGE 

"Cleavage is the division of the egg into blastomeres 

" The Cleavage is incomplete or meroblast (blastodise alone divides) 

"Area pellucida - the pellucid (translucently clear) central area that immediately surrounds 
"vertebrate embryo (as of a bird) formed by discoidal cleavage. 
Area opaca - the opaque region of yolk 

First cleavage: 

313 

>VFurrow is merdional 

5-3 

Blastodisc 

> Production of two blastomeres 

Firstmeridional 

cleavage 

Second meridional 
cleavage 

> Appears in the middle of the blastodisc 

Third vetical 
cleavage 

Fourth vertical 
cleavage 

Murginal cells 

Blastodern 

r9.The order in which the clcavage furrOws have appeared is indicated on the diagrauns A, first 
cleavage: B. sccond cleavayeC. third eleavage: D. fourth cleavage 

3 

Central cells 

B 



Second cleavage: 
>Furrow is also meridional 

>Appears at right angle to the first one. 

> Production of four blastomeres. 

Third cleavage: 
>Furrows are two in number. 

>Appears in the vertical direction across the second furrow. 
> Production of eight blastomeres. 

Fourth cleavage: 
>Furrow is also vertical. 

>Appears circular and encircles the previous furrows. 

>Production of eight central cells and eight marginal cells. 

>Cleavage from this point is irregular. 

>Cleavage furrow appears and they progress gradually towards the margin of blastodisc. 
>Thus, these cleavage furrows separate the daughter central blastomeres from each other, 
but not from the yolk. 

> The central blastomeres are continuous with the underlying yolk at their lower ends. 

>The marginal blastomeres are continuous with the uncleaved cytoplasm at their outer 
edges. 

>Further cleavages are irregular. 

>The central cells divide more rapidly. 

> The marginal cells also divide by the appearance of new horizontal and radial furrows. 
>The newly formed inner cells of marginal blastomeres are added to the central cells, 
resulting in the increase of volume of this area. 
>The radial furrows extend peripherally and these peripheral cels are still continuous with 
the 

>Un cleaved peripheral cytoplasm 

(A) (B) (C) 

Forning Cells 

Are pellucIda 

Yolk 

(E) 

(D) 

Marginal zonG 

Area opaca 

-Area opaca 

-MarQnal zone 

Area pellucida 

Fig.15.3/ Surtece view of germinal diec of hen's ogg showing early leavage. A) 
Two-cell stage; B) Six-coll stage; C) Twenty-cell stage; D) Late 
cleavage stage E) Showing relationship between yolk and surface 
blastomeres. 



BLASTULA 

In later stage of cleavage, the blastomeres of the central area become separated 
from the underlying yolk due to the appearance of a horizontal cleavage in these cells. This 
cleavage extends peripherally cutting the inner ends 
of the blastomeres. 

A space also appears in the beginning beneath 
the central cells which also extends peripherally as 
the horizontal cleavage extends outward. 

The cavity beneath the central cells, i.e. in between 
central cells and yolk is called the sub germinal 
cavity, which is filled with a fluid diffused from the 
albumen through vitelline membrane. 

Thus, due to further cleavage the blastodisc 
becomes cellular, called the blastoderm- a round 
dise-5 to 6 cells deep in the centre but onlyI to 2 cells 
deep at the periphery. 

The appearance of sub germinal cavity separates the 
blastoderm from the underlying yolk, but the 
marginal cells remain overlapping the yolk. The 
embryo is now called the blastula stage. 

Antenor 

Area opaca 

Hypobiast cels 
delamnatrg 
from epiblast 

Area opaca 

Blastoderm 

Sibyemral space 

(A 

Eotias! 

Area peucta 

Blastocoel 

(B 

Eptlas! 

Posteror 

margnal zone 

Koler's sice 

regon 

IC) Hpobist cels mgrate from 
deep clis of the poseror regon 

Fig:154: Fomation ot subgerminal cavity, epiblast and hypoblast and Koler's 
sicke in the chick biastuia, 

At blastula stage the embryo reaches in the uterus. Its sub-geminal cavity is equivalent to 
the blastocoel, the blastoderm is the animal pole, and the yolk is the vegetal pole. 

During later part of cleavage, about 12 to 14 hours after the egg reaches the uterus or 6 to 
8 hours before the egg is laid, some cels on the inner or under side of the blastoderm 
become detached or delaminated from the blastoderm and fall on the floor of sub-germinal 
cavity due to presence of relatively more yolk. The delamination of these yolky cells from the 
blastoderm starts at the posterior edge and spreads forward untl whole blastoderm 
becomes free from yolky cells. 

As a result, the epithelial layer in the central region of blastoderm becomes thinner (few 
layers of cells) and transparent. Thus, this region is called the area pellucida because it 
seems to be transparent when viewed from the upper side. 

The peripheral part of blastoderm, the yolky cells is not delaminated (shed). So this part of 
the blastoderm seems to be opaque, because beneath these cells blastocoel is not present. 
This region of blastoderm is, thus, called area opaca. These delaminated cells at the 
posterior edge of area pellucida gradually link up with each other, forming a, continuous 
layer of flattened cells, which extends anteriorly. This layer is called the hypoblast and the 
upper layer is the epiblast containing ectoderm and mesoderm cells. 



Hypoblast is exclusively composed of endoderm cells. The egg is laid by the female about the 
time the blastula is formed or even a little later. 

FATE MAPS: 

1. Endoderm formation 

Extra-embryonic 
ectoderm 

Embryonic epidermis 

Formation of endoderm: 

Neural plate 

Samites 
Gut 

Infiltration theory: 

Yolk 
sac 

m 

Fig.(15.5:) Fate map of chick blastoderm immediately prior to gastrulation. The 
primitive streak is not yet formed but it will extend eventually to the 
region of the notochord. . 

Delamination theory: 

Somés 

Lateral pl�tes 

Gastrulation begins within four or five hours after the onset of incubation and it is 
completed by about 22 hours. It brings out a definite shape to the embryo. 

Extra-embryonic 
mesoderm 

Gastrulation in chick embryo can be divided into two phases 

GASTRULATION 

2. Primitive streak formation and movement of mesodermal elements. 

Endoderm of hypoblast develops as a single layer of cells in side of blastocoel. After the 
formation of endoderm, upper layer is called epiblast. 
There are different theories to explain the formation of endoderm. 

This was proposed by Peter in 1923. According to this theory some cels in blastoderm 
which are loaded with yolk will fall into blastocoel. It starts from posterior end of 
blastoderm. From there the cells migrate forward one behind another and endoderm is 
formed. 

It was proposed by Spratt in 1946. Blastoderm is two or three layered thick. The lower 
layer will separate from the upper layer by splitting and the lower layer is called endoderm, 
upper layers are called ectoderm. In between ectoderm and endoderm blastocoel is present. 



Theory of involution: 

In 1909 Peterson Proposed this theory. According to this theory a slit like opening at the 
posterior side of blastoderm forms. Through this opening the blastoderm cells will roll into 
the primary blastocoel. It forms an endoderm. 

Theory of invagingtion: 

This was proposed by Jockobson in 1938. According to this theory the posterior end of 
blastoderm will invaginate in blastocoel as a small pocket. This becomes endoderm. In this 
way endoderm is formed. 

After the formation of endoderm. the blastoderm is called ectoderm. 

The cavity lying above the endoderm is called blastocoels. The cavity lying below the 
endoderm is called archenteron. 

Formation primitive streak: 
The second step in gastrulation is the formation of primitive streak. 

At the posterior region of area pellucida in the mid dorsal line primitive streak will appear as 
a thickened area. It starts eight hours after incubation. 

The thickening is because convergence of cells of blastoderm towards the centre. Usually in 
the early stages the primitive streak is short and broad. It gradually extends to the middle of 
blastoderm. At eighteen to nineteen hours of incubation, primitive streak is well developed. 
It is called definite primitive streak. 

The primitive streak has a 

" Primitive groove 

" Two primitive folds 
"A Hensen's node 

"A primitive pit 
" A primitive plate 

(a) 34 n 

Cephaic 

CauKÍai 

Area ocA 

Area potucda 

Thchen¡d ara 
of optblast 



(c) 16 h 

node 

Elongationof primitive streak and formation of primitive groove & primitive pit anterior end ofprimitive ridges are thickened = Hensen's 

Hensen's node 
Pnmit1ve pt 

-Prim1tive groove 

-Prm1tive ndge 

Along the middle line of primitive streaka narrowfurrow is developed called Primitive 
groove. 

The edges of groove are thick. They are called primitive folds. 

At the anterior end of groove a masS of closely packed cells will be present. It is called 
"hensen's node" or primitive knob. 

In the centre of this node a pit is present. It is called primitive pit. It represents the vestige 
of neurenteric canal. 

The primitive streak elongates along with this, area pellucida will also elongates. As the 
primitive streaks growing the cells from this region will involuteinto space between epiblast 
and hypoblast This process is called immigration. 

Formation of mesoderm: 

The immigrated cells will become prechordal plate, notochord, and mesoderm. 

The mesoderm is formed as two layers. 

In front of the primitive streak an area without mesoderm is present. It is called proamnion. 
At this place head will develop. After 48 hours of incubation the proamnion is also occupied 
by mesoderm. The mesoderm is divided into dorsal and intermediate and lateral mesoderms. 

The notochordal cells arrange themselves to form a cylindrical, rod caled notochordal 
process. It will begin at Hensen's node and it slowly grows. Because of its growth the 



primitive streak is slowly reduced. By the end of gastrulation the primitive streak is reduced 
and incorporate into tail bud. 

The dorsal mesoderm is located on either side of notochord. It is divided into segments. 
They are called somites. The first pair of somites will form after 21 hours of incubation. 

The blastoderm develops a mid-dorsal thickened area called primitive streak. 

Gastrulation is completed within 2 or 3 hours after laying. With its completion, the 
embryo becomes diploblastic containing of an outer epiblast (ectoderm) and an inner 
hypoblast (endoderm). The original sub germinal cavity si divided by hypoblast into a narrow 
outer space or secondary blastocoel and inner archenteron or primitive gut of embryo. 

Structure of 48 hours Chick Embryo: 

1. The 48 hours chick embryo is in? shape (In 
mirror view). 

2. At this stage the area opaca and area 
pellucida are, not visible. 

3. The extra embryonic area has grown in size. 

4. Primitive streak has disappeared. 

5. The mesoderm, in front of Hensen's node, has 
given rise to 26-28 pairs of somites 

6. The brain has differentiated into 
telencephalon, prosencephalon, mesencephalon, 
metencephalon and mylencephalon. 

7.The heart has been differentiated into ventricle 
and atrium. Sinus venous and truncusarteriosus 

have also started developing 

8. The eye has been differentiated into optic cup 
and lens and optic vesicle has also developed sufficiently 

10. The pharyngeal gill-slits have also been differentiate 

11.Behind Hensen's node a tal bud has also developed 

melencephalon cranal flexure 
ganglon V 

hst aortic arch 

mandbulat arch 

otocyst 
second aortic 

arch 

third aornic 
arch 

S0Cond $Omte 

ductus Cuvieri 

9.The head region has curved on right side due to cranial flexion 

tenth somite 

wentieth somite 

lail bud 

Isthmus mesencephalon 

carotd lo0p 

dhencephalon 
-reinal layer 
-lens 
visceral clefi 1 

12. Lateral amniotic folds, anterior omphalomesentric vein and viteline artery have 
appeared. 

visceral clstt 2 
visceral cle 3 

Vontncke 

atrum 

-post margn o 
amniohc lold 

viteline aery 

Chick embryo. 48 hours of incubation 



Structure of a 72Hours Chick Embryo 

1. At this stage area opaca and 

area pellucida are not visible. 

2. The extraembryonic area has 
grown in size. 

3. Primitive streak has 

disappeared. 

4. The mesoderm, in front of 
Hensen's node, has given rise to 36 
pairs of somites. 

5. The brain has differentiated into 
telencephalon, mesencephalon, 
metencephalon and 
myelencephalon. 

6. The heart has been 

differentiated into ventricle and 
atrium. 

7.The eye has differentiated into 
optic cup and lens and optic vesicle 
has also developed sufficiently. 

Otic vescle 

Aortic arch 

Pharyngel 
pouch 

Atrium 

Myelencephalon 

Wing bud 

Voelline artery 

Wtelline vein 

Leg bud 

8.The head region has bent on right side due to cranial flexion. 

9.Four pairs of gill-slits have been differentiated. 

Structure of a 96 Hours Chick Embryo 

Metencephalon 

Mesencephalon 

Venticte 

Opoc cup 

10. Tail bud is greatly developed and has given rise to allantoic stalk and tail. 

Tetencephalon 
oitactory placode 

Tail bud 

Dlencephalon 

Eplphysis 

Spinal cord 

Lens 

11. Lateral amniotic folds, vitelline artery and anterior omphalomesentric vein have 
developed. 

12. In the middle region a pair of fore limb buds and in front of tail a pair of hind limb buds 
have developed, which will give rise to fore and hind limbs. 

13. Olfactory pit, visceral arches, amnion, alantois and amniotic cavity have also 
developed. 

1. In the chick embryo of 96-hours of incubation, the entire body has been turned through 90 
degree and the embryo lies with its left side on the yolk. 



   

 

 

   

24 hours 48 hours 

72 hours 96 hours 



2. At the end of 96 hours the body folds have undercut the embryo so that it remains 
ottached to the yolk only by a slender stalk. 

3. The yolk salk soon become enclogated, allowing the embryo to become first straight in the 
mid-dorsal region and then convex dorsally. 

4. The progressive increase in the cranial, cervical, dorsal and caudal flexures results in the 
bending of the embryo on itself so that its originally straight long axis becomes C-shaped 
and its head and tail lie close together. 

5. Optic cup shows the more developed lens. 

6. Endo-lymphatic 
duct arises from 
the auditory 
vesicle. 

7. Visceral arches 

have become very 
much thickened. 

8. Appendage 
buds increase 
rapidly in size and 
become 
elongated. 

9. The number of 
somites increases 

to 41 pairs. 

10. Allantois has 

also appeared. 

References: 
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Fig. Chick embryo-96 hour (Whole mount). 
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11. Omphalomesenteric artery and omphalomesenteric vein are also developed. 

-omphalomoenterc 

llentos 
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1. ABSTRACT 

Science has been working on fish pathogens for a long time But using probiotics to modify fish immunity 

is completely new. As science advances, work on probiotics continues to grow. Probiotics are typically live 

microorganisms which when apply in sufficient amount it’s shows medical advantages. These days, 

probiotics are additionally turning into an indispensable piece of the aqua culture practices to get high 

economic growth. The normal probiotics that are utilized for fish growth and development in aquaculture 

system are incorporate Lactobacillus, Lactococcus, Leuconostoc, Enterococcus, Carnobacterium, 

Shewanella, Bacillus, Aeromonas, Vibrio, Enterobacter, Pseudomonas, Clostridium, and Saccharomyces 

species. There is no question about the probiotics role in fish nutrition, illness resistance, and other 

beneficial activities. Among the various medical advantages credited to probiotics, tweak of safe framework 

is one of the most regularly implied advantages of the probiotics and their power to animate the fundamental 

and neighborhood resistance under in vitro and in vivo conditions is critical. Various probiotics either 

monospecies or multispecies supplementation can ultimately lift phagocytic, lysozyme, complement, 

supplement, respiratory burst movement as well as articulation of different cytokines in fish. Likewise, 

probiotics can animate the stomach resistant arrangement of fish with stamped expansion in the quantity of 

Ig(+) cells and acidophilic granulocytes.  

 

KEYWORDS 

Fish Pathogen , Fish Immunity, Probiotics , Bacterial pathogens, Viral pathogens , Leuconostoc, 

Enterococcus, Carnobacterium, Shewanella, Bacillus, Aeromonas, Vibrio, Enterobacter, Pseudomonas, 

Clostridium,  Saccharomyces species, vivo conditions, , organisms .  
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2. INTRODUCTION ON FISH PATHOGEN 

Fish pathogens are microorganisms that could cause illnesses in fish. They can be micro organism, viruses, 

fungi, or parasites that infect and damage fish, main to various fitness troubles. These pathogens can affect 

both wild and farmed fish populations and can reason big economic losses in the aquaculture enterprise. 

Fish pathogens may be transmitted via infected water, inflamed fish, or vectors inclusive of parasites or 

other organisms. Common fish pathogens include bacteria like Aeromonas salmonicida, viruses like 

infectious hematopoietic necrosis virus (IHNV), fungi like Saprolegnia, and parasites like Ichthyophthirius 

multifiliis. Proper management practices, consisting of true water fine, biosecurity measures, and regular 

health tracking, are crucial for stopping and controlling fish diseases because of those pathogens. (I Frans, 

2011) 

There are several types of fish pathogens that can affect aquatic organisms. Some common types include: 

 

(Adobe Firefly (Beta)) 
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2.1 Bacterial pathogens: 

Bacterial pathogens are microorganisms that may purpose illnesses in numerous organisms, along with 

human beings, animals, and vegetation. They play a significant function in infectious sicknesses and might 

have unfavourable outcomes on fitness. Here are some critical factors regarding bacterial pathogens. 

➢ Structure and Classification: Bacterial pathogens are classified primarily based on their 

morphological and biochemical traits. They are prokaryotic cells which have a cell wall composed 

of peptidoglycan. Bacteria are categorized into different groups based on their form (such as cocci, 

bacilli, or spirilla), staining homes (Gram-fine or Gram-poor), and other trains.

 

(Adobe Stock) 

➢ Mode of infection: Bacterial pathogens may be transmitted thru numerous routes. They may 

additionally unfold through direct contact with inflamed individuals or infected surfaces, inhalation 

of respiratory droplets, intake of contaminated food or water, or vector-borne transmission by using 

bugs or other organisms. 

➢ Common Bacterial Pathogens: There are numerous bacterial pathogens that can motive 

sicknesses in humans, animals, and flowers. Some great examples consist of Escherichia coli (E. 
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Coli), Salmonella, Staphylococcus aureus, Streptococcus pyogenes, Mycobacterium tuberculosis, 

Clostridium difficile, and Pseudomonas aeruginosa. Each bacterium has precise characteristics and 

might cause a number of diseases, from gastrointestinal infections to respiration infections and 

pores and skin infections. 

➢ Antibiotic Resistance: Bacterial pathogens have the capability to develop resistance to antibiotics, 

which poses a tremendous assignment in the treatment of bacterial infections. Misuse and overuse 

of antibiotics contribute to the emergence of resistant traces, making it crucial to apply antibodies 

judiciously and observe proper remedy protocols. 

➢  Prevention and Control: Preventing bacterial infections includes diverse measures, inclusive of 

practising appropriate hygiene (handwashing, proper meals dealing with), vaccination (where 

available), retaining smooth and sanitary environments, implementing suitable contamination 

control practices in healthcare settings, and the use of antibiotics responsibly. 

 

It's essential to word that bacterial pathogens may be numerous, and their specific characteristics and 

consequences can range broadly. Understanding their conduct, mechanisms of contamination, and 

strategies of prevention are crucial in handling and mitigating the impact of bacterial sicknesses. (Romalde, 

2002) 

 

 

 

 

 

 

2.2 Viral pathogens: 
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Virus pathogens are infectious retailers which can purpose diseases in a extensive variety of organisms, 

which includes human beings, animals, and vegetation. Here are some key information about virus 

pathogens: 

➢ Structure and Classification: Viruses are microscopic particles composed of genetic cloth (either 

DNA or RNA) enclosed in a protein coat called a capsid. Some viruses have an outer envelope 

derived from the host cellular membrane. They are a whole lot smaller and simpler in shape in 

comparison to bacteria. Viruses are categorized based on different factors, together with their 

genetic fabric, capsid shape, mode of replication, and host range. 

 (Adobe Sstock) 

➢ Mode of infection: Virus pathogens may be transmitted thru special routes. They might also spread 

through direct contact with infected people, breathing droplets, touch with infected surfaces or 

gadgets, ingestion of infected meals or water, or vector-borne transmission by means of  bugs or 

other organisms. 

➢ Common Virus Pathogens: There are numerous virus pathogens that reason sicknesses in humans, 

animals, and plants. Examples encompass the influenza virus, human immunodeficiency virus 

(HIV), hepatitis viruses, herpes viruses, coronaviruses (which include SARS-CoV-2, the virus 

chargeable for COVID-19), dengue virus, Zika virus, rabies virus, and lots of greater. Each virus 

has its very own characteristics, modes of transmission, and disease manifestations. 
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➢  Viral Replication and Effects: Viruses invade host cells and hijack their machinery to duplicate 

and bring more virus particles. This replication system can disrupt regular cell features and result 

in numerous disease symptoms. Viruses can target unique tissues or organs within the frame, 

causing respiration, gastrointestinal, neurological, or systemic illnesses, amongst others. 

 

➢  Prevention and Control: Prevention of viral infections involves measures which include 

vaccination (where available), training right hygiene (handwashing, respiration etiquette), using 

private shielding gadget, imposing appropriate contamination manage protocols, and vector 

manage for sure viruses. Antiviral medicines may be used to deal with precise viral infections, but 

prevention remains a key approach 

 

It's essential to word that viruses can be extraordinarily diverse, and each virus has its personal 

characteristics, transmission styles, and effects on health. Understanding the particular virus and its 

behavior is essential for growing powerful prevention, remedy, and control techniques for viral sicknesses. 

(Domachowske†, 2001) 

 

 

 

 

 

 

 

 

2.3 Protozoan pathogens:  

Protozoa pathogens are single-celled microscopic organisms belonging to the Protista 
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 nation. Some protozoa can cause sicknesses in human beings, animals, and plant life. Here are a few 

essential elements regarding protozoa pathogens: 

 

 

 (Adobe Firefly) 

 

 

➢ Structure and Classification: Protozoa are eukaryotic organisms, which means they have got a 

nucleus and other membrane-sure organelles. They may have numerous shapes and structures, 

along with amoeboid, flagellated, ciliated, or sporozoan forms. Protozoa are labeled into special 

businesses primarily based on their locomotion and reproductive techniques. 

 

➢ Mode of infection:  Protozoa pathogens may be transmitted through numerous routes, which 

include direct touch, ingestion of infected meals or water, vector-borne transmission (carried by 

bugs or different organisms), or through contaminated soil or surfaces. 
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➢ Common Protozoa Pathogens: There are several protozoa that could cause illnesses in humans. 

Examples include Plasmodium (causing malaria), Entamoeba histolytica (inflicting amoebiasis), 

Giardia intestinalis (causing giardiasis), Trypanosoma cruzi (inflicting Chagas ailment), and 

Toxoplasma gondii (inflicting toxoplasmosis). Each protozoan has particular characteristics and 

causes awesome illnesses with various signs. 

➢ Disease Manifestations: Protozoa infections can result in a variety of symptoms depending at the 

unique pathogen and the affected body part. These can encompass gastrointestinal signs (diarrhea, 

belly pain), fever, fatigue, muscle aches, neurological signs, and organ harm. The severity of the 

disease can vary from slight to extreme. 

➢ Diagnosis and Treatment: Diagnosis of protozoa infections regularly entails scientific 

assessment, laboratory assessments, and identity of the protozoan via microscopy or molecular 

techniques. Treatment normally includes precise medications focused on the unique protozoan. 

Prevention techniques might also encompass proper hygiene practices, get admission to to smooth 

water and sanitation facilities, vector manage, and in some instances, vaccination. 

 

Understanding the traits, lifecycle, and transmission patterns of protozoa pathogens is important for 

effective prevention, analysis, and treatment of protozoa-associated illnesses. (Ken Stuart, 2008) 

 

 

 

 

 

2.4 Fungi pathogens: 

Fungi pathogens are organisms belonging to the dominion Fungi that may purpose sicknesses in 

numerous organisms, which include humans, animals, and flora. Here are some vital elements concerning 
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fungal pathogens: 

 

 

➢ Structure and Classification: Fungi are eukaryotic organisms which might be awesome from 

bacteria and viruses. They have a cellular wall composed of chitin and reproduce by way of 

producing spores. Fungi are categorised into special companies based on their morphological 

traits, reproductive systems, and mode of contamination. 

➢ Mode of infection:  Fungal pathogens can be transmitted via various routes. They can also unfold 

thru direct contact with infected people or animals, inhalation of fungal spores, touch with  

infected soil or surfaces, or thru vectors like insects. 

➢ Common Fungal Pathogens: There are numerous fungal pathogens which can motive diseases 

in human beings, animals, and vegetation. Examples include Candida species (causing 

candidiasis), Aspergillus species (inflicting aspergillosis), Cryptococcus neoformans (causing 

cryptococcosis), Histoplasma capsulatum (causing histoplasmosis), and Trichophyton species 

(inflicting dermatophytosis or ringworm). Each fungus has particular traits and may reason a 

number sicknesses, from superficial skin infections to invasive systemic infections. 

 

➢  Disease Manifestations: Fungal infections can cause numerous signs and symptoms depending 

at the specific pathogen and the affected frame component. These can encompass skin rashes, 

itching, respiration signs, fever, fatigue, and organ harm. Fungal infections may be localized or 

systemic, and the severity of the sickness can range. 

 

➢ Diagnosis and Treatment: Diagnosis of fungal infections often entails scientific evaluation, 

laboratory tests (together with microscopy, way of life, or molecular techniques), and 

identification of the fungus. Treatment generally includes the usage of antifungal medicines unique 

to the particular fungus causing the infection. Prevention strategies might also include proper 
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hygiene practices, heading off touch with contaminated environments, use of defensive measures, 

and appropriate management of underlying conditions that growth the hazard of fungal infections. 

Understanding the traits and behavior of fungal pathogens is important for powerful prevention, diagnosis, 

and treatment of fungal diseases. (Rhonda V. Fleming, 2002) 

 

2.5 Parasite pathogens: 

Parasite pathogens are organisms that depend on a bunch organism for his or her survival and duplicate, 

even as causing damage or ailment to the host. They can infect a wide range of organisms, inclusive of 

humans, animals, and flowers. Here are a few complete information about parasite pathogens: 

 (AI) 

Types of Parasites: 

➢ A. Protozoa: Protozoa are single-celled organisms that may be located in numerous 

environments, consisting of soil, water, and the our bodies of other organisms. They have 

numerous kinds of locomotion, consisting of flagella, cilia, or amoeboid motion. Examples of 
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protozoan parasites consist of Plasmodium (inflicting malaria), Trypanosoma (inflicting 

drowsing sickness and Chagas sickness), and Giardia (inflicting giardiasis). 

 

➢ B. Helminths: Helminths are multicellular worms that may be similarly classified into  primary 

corporations: 

 - Nematodes (Roundworms): Examples include Ascaris lumbricoides (inflicting ascariasis), 

Enterobius vermicularis (inflicting pinworm contamination), and hookworms. 

 - Trematodes (Flukes) and Cestodes (Tapeworms): Examples include Schistosoma (inflicting 

schistosomiasis), Fasciola (inflicting fascioliasis), and Taenia (causing tapeworm infections). 

➢ C. Ectoparasites: Ectoparasites are external parasites that stay on the floor of the host organism.  

They encompass ticks, fleas, lice, mites, and bedbugs. 

➢ Mode of infection: Parasite pathogens can be transmitted thru various routes, which include: 

- Direct touch with infected individuals or animals. 

- Consumption of contaminated food or water. 

- Exposure to infected soil or surfaces. 

- Bites from vectors inclusive of mosquitoes, ticks, or fleas. 

             - Vertical transmission from mom to offspring. 

➢ Disease Manifestations: Parasite infections can reason a huge variety of signs and symptoms 

relying on the specific parasite and the affected host organ or device. Symptoms may encompass 

fever, fatigue, gastrointestinal disturbances, pores and skin rashes, organ damage, anemia, weight 

loss, and neurological manifestations. The severity and period of the disorder can range. 

➢ Diagnosis and Treatment: Diagnosis of parasite infections regularly involves a mixture of medical 

evaluation, laboratory checks, and identity of the parasite or its components. Diagnostic strategies 

consist of microscopic examination of samples, serological tests, molecular strategies, and imaging 

research. Treatment varies relying at the unique parasite and can contain medicines focused at 

killing or controlling the parasite. Prevention strategies may also include hygiene practices, vector 
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manage, proper meals and water sanitation, and warding off exposure to infected environments. 

 

➢ Impact on Public Health: Parasite infections have giant implications for public health, especially 

in regions with restricted get right of entry to to healthcare and insufficient sanitation facilities. 

Parasitic sicknesses can reason morbidity, mortality, and long-term consequences, affecting 

individuals' satisfactory of life and socioeconomic development. 

Understanding the characteristics, transmission dynamics, diagnostic procedures, remedy options, and 

preventive measures related to parasite pathogens is crucial for powerful management and manage of 

parasitic illnesses in people, animals, and plant life. (Mitchell, 2004) 

 

 

 

 

 

 

 

 

 

 

3. FISH IMMUNITY 

Fish, like different animals, have immune structures that help defend them towards illnesses and infections. 

While fish immune structures may also fluctuate from the ones of mammals, they serve a similar cause. 

Fish have diverse defense mechanisms to combat pathogens, 
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 (generative-ai) 

together with bodily limitations like their scales and mucus, in addition to cell and humoral immune 

responses. 

Fish have immune cells much like white blood cells in mammals, along with lymphocytes and phagocytes. 

These cells understand and do away with foreign substances, consisting of bacteria, viruses, and parasites. 

Fish also can produce antibodies, proteins that in particular goal and neutralize dangerous pathogens. 

 

Additionally, fish possess an innate immune gadget that offers on the spot protection towards pathogens. 

This includes antimicrobial peptides, complement proteins, and different molecules which could speedy 

apprehend and break invading microorganisms. 

It's worth noting that fish immune responses can range relying at the species, habitat, and environmental 

situations. Factors like water temperature, water satisfactory, and pressure stages can impact fish immunity. 

Therefore, retaining appropriate aquatic situations is critical for supporting the overall fitness and immune 

function of fish in captivity or inside the wild. 
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3.1 Mucosal Immunity in Fish 

Mucosal immunity in fishes refers back to the immune defense mechanisms that are especially lively at the 

mucosal surfaces of their body, along with the gills, intestines, and skin. These mucosal surfaces serve as 

the primary line of defense towards pathogens, as they may be in direct contact with the outside 

surroundings. 

 

The mucosal immune system in fishes entails various additives and techniques to guard towards infections. 

Here are some key elements: 

 

 

➢ Mucus production: Fish produce a layer of mucus that covers their mucosal surfaces. This mucus 

carries antimicrobial materials, including lysozymes and lectins, which could inhibit the increase 

of micro organism and other pathogens. 

 

 

➢ Mucosal-associated lymphoid tissue (MALT): Fish own specialized immune tissues, called 

MALT, at mucosal web sites. MALT carries immune cells, such as lymphocytes and antigen-

providing cells, that assist apprehend and respond to pathogens. 
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(Adobe Firefly) 

 

 

➢ Immunoglobulins: Fish produce specific antibodies, known as immunoglobulins, which might be 

found in their mucus and help neutralize pathogens. The foremost immunoglobulin in fish is IgM, 

even though other types, including IgT and IgD, will also be prese depending  at the species. (L. 

Tort, 2003) 

 

➢ Secretory antibodies: Fish can secrete antibodies throughout their mucosal surfaces, presenting 

localized safety. These secretory antibodies, including secretory IgM and IgT, assist save you the 

attachment and invasion of pathogens. 
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➢ Mucosal immune responses: Fish mucosal surfaces can mount immune responses upon 

encountering pathogens. This consists of the recruitment of immune cells, the release of 

inflammatory mediators, and the activation of particular immune pathways to do away with the 

invaders. 

 

Mucosal immunity in fishes is vital for preserving their ordinary fitness and stopping infections. 

Understanding those mechanisms is vital for fisheries control, aquaculture practices, and the development 

of strategies to enhance fish health and disorder resistance. (Doaa M. Mokhtar, 2023) 
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4.  EFFECT OF PROBIOTICS ON FISH  PATHOGENS 

 

 

(Adobe Firefly) 

 

 

     4.1About Probiotics: 
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Probiotics are live microorganisms that, when administered in ok amounts, confer fitness benefits to the 

host. They are generally called "properly bacteria" or "pleasant bacteria" because they could provide 

numerous blessings to the host's fitness and nicely-being. Here are some essential details about probiotics: 

 

➢ Types of microorganisms: Probiotics can encompass one of a kind sorts of microorganisms, 

in most cases micro organism but additionally yeast or different microorganisms. The most 

generally used probiotics for people and animals belong to the genera Lactobacillus and 

Bifidobacterium. However, other genera along with Streptococcus, Bacillus, and 

Saccharomyces may additionally serve as probiotics. 

 

➢ Health benefits: Probiotics offer several potential fitness advantages, which include: 

   - Improved digestion and nutrient absorption 

   - Enhanced immune device function 

   - Regulation of gut microbiota and prevention of dysbiosis (imbalanced microbial community) 

   - Reduction of gastrointestinal problems like diarrhea, irritable bowel syndrome (IBS), and         

inflammatory bowel ailment (IBD) 

   - Prevention and management of hypersensitive reactions and intolerances 

   - Support for vaginal and urinary tract fitness 

   - Potential modulation of intellectual health and mood  

➢ Sources of probiotics: Probiotics may be discovered evidently in positive meals, such as 

yogurt, fermented greens (e.G., sauerkraut, kimchi), kefir, and different fermented products. 

Additionally, probiotics are to be had as dietary dietary supplements, including drugs, capsules, 

powders, and drinks. 

 

➢ Mode of action: Probiotics can exert their useful outcomes thru several mechanisms: 
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   - Competing with harmful micro organism for resources and attachment web sites, thereby inhibiting 

their increase 

   - Producing antimicrobial materials that directly kill or inhibit the growth of pathogens 

   - Modulating the immune system, improving immune responses, and lowering irritation 

   - Influencing the intestine surroundings and selling a wholesome microbial balance 

   - Producing enzymes that aid within the digestion and breakdown of complicated molecules 

➢ Safety considerations: In trendy, probiotics are taken into consideration safe for intake, mainly 

traces that have a records of secure use. However, some individuals with compromised immune 

structures or serious underlying health situations may be at a higher hazard of unfavourable 

effects. It's essential to consult with a healthcare expert earlier than starting any new probiotic 

routine, particularly in those cases. 

➢ Strain specificity: Each probiotic pressure may have precise traits and outcomes. Different 

lines may additionally showcase versions in their skills to confer specific health advantages. 

Therefore, the effectiveness of a probiotic can rely on the precise stress used. 

 

When considering probiotics, it's vital to pick out traces that are nicely-studied, have documented health 

benefits, and are suitable for the targeted host (humans, animals, or fish). (Bijender Kumar Bajaj, 2015) 
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 (Adobe Firefly) 

5. EFFECT OF PROBIOTICS ON FISH IMMUNITY 

Probiotics could have beneficial effects on fish populations whilst used as it should be. Probiotics are live 

microorganisms that, while administered in ok amounts, confer fitness blessings to the host. When carried 

out to fish populations, probiotics can definitely effect their basic health, growth, and sickness resistance. 

Here are a few consequences of probiotics on fish populations: 
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(AI) 

 

 

➢ Improved gut health: Probiotics can promote a healthful gut microbiota in fish. They assist hold 

a balanced microbial network inside the fish's digestive device, which aids in digestion and nutrient 

absorption. A wholesome intestine microbiota can beautify fish boom, feed utilization, and usual 

overall performance. 

➢ Disease prevention: Probiotics can assist save you and manipulate fish diseases. They can inhibit 

the increase of harmful bacteria by means of competing for vitamins and attachment sites in the 

intestine, generating antimicrobial substances, and enhancing the fish's immune reaction. This can 

lessen the threat of bacterial infections and enhance the overall sickness resistance of 

fish populations. 
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➢ Enhanced nutrient utilization: Probiotics can enhance the digestion and absorption of vitamins 

in fish. They can smash down complex carbohydrates and proteins, making them more without 

problems available for fish to make use of. This can bring about progressed feed performance and 

reduced waste manufacturing. 

➢ Stress reduction: Probiotics can assist alleviate pressure in fish populations. Stressors like coping 

with, transportation, or adjustments in environmental conditions can negatively impact fish health 

and performance. Probiotics were proven to modulate the fish's pressure response and decorate 

their ability to deal with stressful conditions. 

➢ Water quality improvement: Probiotics can contribute to enhancing water excellent in fish 

habitats. They can help in the degradation of natural rely, along with extra feed and fish waste, 

leading to a reduction in nutrient accumulation and the prevention of water first-class deterioration. 

 

It's essential to be aware that the effectiveness of probiotics can range relying on factors consisting of the 

specific probiotic strains used, fish species, environmental conditions, and control practices. Proper choice, 

dosage, and application strategies are crucial to attaining the favored benefits and minimizing any 

capacity poor results. (Sayyed Kamaleddin Allameh, 2017) 

 

 

 

6.CONCLUSION 

In end, probiotics may have huge results on fish pathogens by way of selling a more fit and more sturdy 

immune system in fish. The use of probiotics in fish populations can lead to the subsequent advantages: 
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Reduction of pathogen colonization: Probiotics can compete with dangerous pathogens for vitamins and 

attachment websites within the fish's gut and mucosal surfaces. This opposition can inhibit the boom and 

colonization of pathogens, reducing the chance of infections. 

 

 

Production of antimicrobial materials: Probiotics have the potential to produce antimicrobial substances 

such as natural acids, bacteriocins, and antimicrobial peptides. These materials can directly inhibit the boom 

and survival of fish pathogens, proscribing their impact on fish health. 

Enhancement of immune responses: Probiotics can stimulate the fish's immune device, leading to expanded 

production of antibodies, activation of immune cells, and the release of immune mediators. This more 

suitable immune reaction can improve the fish's potential to apprehend, goal, and cast off pathogens. 

 

 

Prevention of opportunistic infections: Probiotics can help hold a healthful stability of microorganisms 

within the fish's intestine and mucosal surfaces. By stopping dysbiosis and helping a diverse and beneficial 

microbial network, probiotics reduce the possibility for opportunistic pathogens to proliferate and reason 

infections. 

 

 

 

Mitigation of ailment outbreaks: The use of probiotics as a preventive measure in fish populations can 

reduce the incidence and severity of disease outbreaks. By strengthening the fish's immune gadget and 

proscribing the colonization of pathogenic organisms, probiotics can assist preserve fish health and reduce 

financial losses associated with sickness outbreaks 

 

. 
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It's essential to word that the effectiveness of probiotics can range relying on factors along with the precise 

probiotic lines used, fish species, environmental conditions, and management practices. Additionally, 

proper strain selection, dosage, and application techniques are important for maximizing the blessings of 

probiotics and minimizing the development of antibiotic resistance. Overall, probiotics provide a promising 

and sustainable technique to dealing with fish pathogens and enhancing fish health in aquaculture and wild 

fish populations. 
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