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Slvimp fimning in India is poised fora big 
leap ifthedevelopments that are taking place 
in coastal regions of maritime states is any 
indication. ?his has been made possible 
111ainly became of the development of serni- 
iutznsive arid intensive farming technologies 
for paiaeid dirimpusinghighefficiencyfeeds. 
It is reported that production rates as high as 
15 to&es per hectare per crop have been 
achieved in the cay  oftiger shrimp Penaetrs 
nro~~odo~r under these farmisig pract ~ces. 

Feed: Homogenous Package 

Feed plays amajor roleinshrin~p farming 
cousitituting as much as 50% of cost of pro- 
duction. In feed formulations, components 
are added to hasten thegro%vthofsluimp thus 
sliortcning theduration offanning. Thecom- 
plcs ti-cding behaviour and feeding prefer- 
cnccs ol'tlie shrimp are also considered in 
dcsigningtlic Seed. A successful sluinip feed 
is a hornogeaous packase of eneriy. gro\vth 
promutcrs, health tonics, attractants and 
ll;~vours presented in a most convenient and 

essential for growth and st. ai. Whilt 
penaeid shrimps are capab!. . " efficiently 
utilising pcilysaccharides suc starch, it is 
suggested that carbohydrate ca1 beusedat 10 
to 35% level in the diet. 

Feed Additives: To make the feed formula 
complete, various essential additives &e in- 
corporated at required levels to the basic 
formulation. The formulated feed so obtained 
promotes normal growlh ofrecipient animals. 
But to stimulate gro\th faster than the nor- 
mal, selected growth promot+g agents are 
added. For making the feed more attractive, 
palatable ariddigestibleattractants, flavours 
and digestive aids are added in the feed for- 
mula. Since shrimp feed has to be presented 
under water column, it h&io be aqua-itabie: 
Binding materials are used to prevent disinte- 
gration offeed under water colunm. In order 
to facilitate smo"othprocessing, somemateri- 
als t ~ s  processing aids may also be added. All 
tliese components added to the basic feed 
t'omlula together constitute feed additives. 

Qiowth promotion in 
shrimp through feed 

additives 

The main obiective of additives in feedis 
to achieve healhiand fastergrowthleadingto 
hi,&er production. The *ariousadditives used 
fo; this purpose may be classified into ( I )  
essential additives 12) erowth~romotine but . . -  - 
non-essential additives and(3)auxiliary addi- 
tives (~ablcf ) . '  

Essential Additives 
Essential additives are supplemented in 

small quantities to make the formula nutri- 
tionally better balanced to promote hialthy 
growth of.skrimp. These are called essential 
because their prolonged absence in feed may 
cause deficiency diseass. Vitamins, nlinerals. 
fish oil, fatty acids, phospholipids and ste- 
roids are exqp le s  ofessential additives. 

Vitamins: Vitamins are important food fat- 
tors and are isivolved in many metabolic bio- 
chemical reactions of a~iimal body. For es- 

pal;~table fonn. Thenature, quality and qta~i-  
tityolvariousadditivesthatareuscJ ~npraeii Table 1: List of various additives used in shrinip feeds 
feed are disc~~ssed belpw. 

Categov Classified name of Broad function 
Balanced Feed additives 

A balanced feed fonnula is made up of 
basic ingrcdirntsand the add~t~ves. 

Bshic Fccd Formula: Thebasicfonilulaofa 
Seed cons~sts orfeed ingredients, to meet the" 
~irrlriI~on:~l rei~uirernn~tsofcandida~~s~cies.  
Penacid shrimp require around 3000 - 3500 
K cal ofdigestibleenqgy in their feed for basal 
metabolism and normal growth. ,nisepergy 
is derived from the major nutrient compo- 
nents, protein. fat and carbohydrate of the 
Jict I'rotein is a11 essential nutrient and its 
reijuirement isaro~md35 to40%inthediet of 
sllri~np. '[he protein used sliot~ld be of good 
~lr~;~litvl~avi~~ghdl~~ccdrs.~~iti;~l luni~lo-acids 
~~~cl~asicr~i~ii~~e,liistidi~~c,isole~~ci~~e.Ie~~i~~~, 
I ~ s r ~ ~ c .  I ~ C ~ ~ I O I I I I I ~ .  ~~Iic~iylali~nin~: tllrconi~)~. 
t1y7to1>1ia11. t>rosincand \.';llinc. Evcntllo~~gli. 
111c ~ ~ u ; ~ n t i t u l ~ v c r c i ~ u i r c ~ n c ~ r t  o1.1:;~ is only 111 

tile r;lngc oi'X- IOO/b ill the Jict. its quality is 
vcn. imi~urtant. ].'a[ should bc rich in pol>~~n-  
S ~ I I I I ~ I I [ ~ C I  fatty ;~cids (l'l'I:r\) s11cl1 :IS linolcic 
;tci\l ( 1 X:2 Wh). I~nolznic acid ( IS:3 W3), 
clcoz;~~~c~itac~ioir .  asid ( 2 0 : j  W 3 )  111ld 
~loc~rsal~c\ac~mic acid ( 2 2 . 0  W!) \vllicll arc 

1. Essential 1. Vitamins 
addl t~ves 

2. Minerals 
3. Oils and fats 
4. Fatty acids 

5. Phospholipid 
6. Steroids 

2. Gro\\th promoting I .  Plant materials 
non-essential 
additives 

2. Ausnalmatenals 
3. Single cell proteins 
4. Aitihiotics 
5. I'jn~gs 
6. Elonnones 
7. Enzvnics 
8. Chmiicals 
9. Atlroctants 

3. Ausilliary I .  Colours 
:ltldilives 

2. Binders 
3. Molnssrs 
4 A~iinial fat 

Physiological and 
nutritional 
-do- 
Nutritional 
Nutritional and 
physiological 
Physiological 
-do- 
Nutritional arid 
a~aholic 

-do- 
-do- 
Prophylactic 
-do- 
Anabolic 
1)igelivc 
Physiological 
S~irnulaiiLs 
Ylrvs~cal 



i~niple, dcli~i~~icyofvitamiii 'C'causcs black 
death disease in sluinip. Tl~us vita~nilis are 
csszntial indict forpromotingh~ltliygrowtl~ 
of sluimp. hnproved growth and s~~rvivai 
were achieved indifferent species ofpenacid 
shrimp byaddingvitan~inmisturesco~isistu~g 
ol'vilaniins A.C.D,E, nicotinic acid, pyridos- 
irs, riboflavin. Uiiiuni~~e,choliiic ellloride. bi- 
otin, SoIic acid and cy;~~ocobalamine. 

Minerals: hiorganic elenlc~its. calcium, pl~os- 
phorous, sodium, potassium, iron, manga- 
nese, ~nagnesium, copper, cl~loride, iodine, 
cohall and zinc arc essential ~ni~icrals in tllc 
dict ol  shrimp. Tlicir insullicency causcs 
d e l i c i c n ~ ~ d i ~ .  Di~LaTy~ninrnls;~~e~iccdt:d 
I'or lieallhy up-keep of sluimp. Trace cle- 
~ite~iL< S ~ I C ~ I  ascopper, zinc, cobalt, iodineand 
m;iliganesc whcii supplen~clltcd in dict im- 
prove llic growill of shrimp. 

111 esoskcleton (sliell) of shrimp, sodium,po- 
iassilun, ~na~ncsiumand chloride areassoci- - 
ated withosmoregulation. Copper is foundas 
part of hacmocyanin of colourless blood in 
slurimp. Magrlesiun, Maiganexandzincare 
found as to-factors of nlctabolic cnzyncs. 
Eventl~ougll the fulction ofcobalt arid iodinc 
in shrimp nutritio~~ is yet to be understood, 
theseareuicluded inrnineralmix1.urcs ofshnmp 
seeds. 

Fish Oil: Fishoilssilclias cod liveroi1,sliark 
liva-oil.sardiii.eoil. squid oil andclani oil arc 
rich in Pt.rFA. ?lleseoilsareaddcd at 2 to 3% 
Icvc1 in sluin~p Seeds to improve growth and 
food conversion ratio, as these oils provide 
dietary mcrgy as well as the fatty acids 
essential [or shrimp. 

Fatty acids: kliglily nns;~turatcd fatty acids 
( I  1lll;A) such as eicosapcntaenoic acid (205 
W3) anddocosahesae~ioic acid (22:O W3) nlay 
beaddcdat I % level to promote beticrgrowth 
of shrimp, as these Salty acids a* the most 
essential for sluimp. Tllcse are also present 
in lisli oil describcdabovc. 

Phospholipid: Pliospholipids such as 
pliospl~otidylcl~oline isesscntial in tliedict of 
shrimp for growl11 and survival. Addition of 
1 to 2% of soyabean lecithin in Uie dict 
proniotes faster g r o ~ I ~  and, improves iood 
coilversion rrilio. Pliospliolipids are physi- 
ologically iniportant in transportation orlip- 
IJS in the body of shrimp. 

Cholcstcrol: Aziiong tile steroids, cliolcs- 
tcrol is nutritionally and, physiologically cs- 
scntial in tllc diet of sluimp,. Addition 01'0.1 
to .O.S% of 'cholesterol to .shrimp Sccd cn- 
Ilances growth and su~cviv81 ofshrimps. Cho- 
lcstcrol is prcsmt in sluinip hcad wstcmcal. 

Growth Promoting M Q ~ -  lei11 source SIIOW 11cg11git1lc rcs~~o~ise t~licii 
essential Additives antibiotics nrc ndJeil. as lisli ~nc;il i t s c l i l ) t - ~  

sesses growl11 p~.onioliiip filctors. 
Materials dcrivcd liom ~~laiils :IIILI ani- 

mals, singlecell proteins arid some synthetic Illccsactmodc ol';ictiolr ol'oiili1~iotizs:is 

su~stallccs arc ,lscd as addilivcs ill  sl,r;ll,l, gr0~1ipro1nolcrsisri0t vcr'\'clc:tr. I lowcvcr, 

iccds Tor achieving t'aslcr growth and liiglicr antibiatics(!)rcduccol~cli~i~i~i:llc tlic:icliv~tv 
l,rOductioll. qd,dclilivcs are llot csselltial ~ t ' ~ ~ ~ t I i o g c ~ i s  C:ILISIII~ s ~ ~ h - c l i ~ ~ l ~ i ~ l  111li '~t l t) i  I. 

in il~escusc that tl~ciriion-i~iclusion ili tlic feed (2)cIirni11a~e bilcIcr~:t wlilcl~ prnd~tcc Io\i~is 
docs ca,rscally dcliciency 011 [lid rcducc growtll. (3 sllm!llalc grt>itJlli 01' 

olhcr hand tlley arc bcllclicial wheil added lo 
I I I ~ C ~ O - O ~ ~ X I ~ S ~ I S  wllicll ~y i l l l l~~ i sc  k1lo~11 or 

Thcsearegrowhprolllo~crsandattrac unknown nutrients (4) reduce ~liicrc~-o~-g:~li- 

tants. i s~ns  which co~i~pclc will1 host for ~ ~ u t r i c ~ ~ l s  
and finally (5) incrcasc llic allsor1,tivc cap:lc- 

GrowthPromotcrs: TltcI'ollowiiiga~.cso~ne ity ol'intcstin~. Alitil)i(ili~s it1s0 ~ C ~ I I C ~  tlic 
of the selected growti1 prolnotcrs used in rcquirc~ilc~it ol'vita~lli~i 13 1 ?.;ilidil~c~.c;~ss con- 
sliriiiip feeds ('l'ahle 2). vcrsio~~ ol'l'ccd nitrogcir illlo hody I I ~ I I O ~ ~ I ~ .  

l~islirinips. :~ddilion 01-I 00 lo I Ill10 111g ti( 
Table 2: Growth Pro~noccrs 

Mc~dicc~go S J J ~ .  

I'rotciit digesting c11xv11ie 
cstractcd iro~n piiicip],Ic 
Ilerived liom prawllr shell, 
a polyincr oSN-ncctylgl~icosamitic 
svnthctic cl~clnical or derived 
li.0111 I~ydrolysis ofcl~itill 
Protein digesting enzyme 
cstractcd iroln papaya kuii lates 
Singlcccll protein, fresli 
-water alga 
M a r i i ~ ~  ;uiirnal Squid, 
Lnligo spj) 
Single cell proloin, 
I'lolgi. Snjian!\ces -'I)/). 

These materials llavc difrcrrnt factors oxylclsacycliiic pcr kp. of I'cctl I1:1d iiiijlrovcd 
wliich contribute to growth pro~iio[ion in growtli in early juveniles o l ' i ' c ~ ~ i c c ~ r t . s c ~ z ~ ~ ~ ~ ~ ~ . ~  
shrimps. Aitibiolics, dnrgs and steroid hor- ( IjO~ngsizc). I-lowcvcr, it I~adslio\~~ia~lva.sc 
~noncsarcrcportcd to heuscd iluslirilnp I'ccds olltcl wlicli kdto largcsizeslil~i111y1s(4.F11 I I I ~ )  

for improving growth and I:CI<. Ilic back- in thc United ~ t i ~ l c s o f ~ ~ u c r i c a  (Corliss c r 1 0 1  
groundoftlicirusc inmi~nal Eedsisdiscr~sscd 1177). Sinlilarly no gmwtli stiri~i~lal~iig rc- 
below. s~lonsc was noticcd w1ie11 o~~ tc t r i~~vc l inc  

was Ted lo I',i~~ciicris (SO nig) ;I( 100 ~~ifi /kg i l l  
Antibiotics: Antibiotics arc addcd in ciitLlc tllc ill llldia ~ v ~ i , l l e s ~ v ~ l s ~ ~ l l ~ l l l d  Al l~, l l l~l l l  
and poultry Seeds apparently to improve 1986), growtli. rjacitracin, dllorlctracyclinc. str:p- 
tomycill, lyrot~lricin, gnllllicidill, cyl~lrolny- 11" of antibiotics liccly in iccds is 1101 

c ~ n , v i r g ~ n ~ ~ l l y c i n a n ~ ~ ~ a v o m y c i n ~ ~ r e s o l r l c o ~  ~)eni~ittcdk.causc:a&ni~iistri~~io~~o~'it~i~it~io~- 
tile aIl~ibiotics br tllis l,l,rl~osc. llle iw to animals could pose :I I I ; I / : ~ I - ~  tc1 

~ o s c ~ m ~ r c s p o l l s c v a r y ~ r o l l l ~ u l i m a ~ ~ o m l i m a ~ ~  I i ~ ~ ~ ~ ~ I i c a l l I ~ d m  topotc~itial dcveliq,~i~aiIol' 
~t is lhat ~I1ltibiotics i,ll,,rove rc"st:int strainsofcnlcric bacteria Iicc:it~sc 
gyowth by1 51%) reed cfi;cirllcy by 5%. ol'tliesc reasons anlihiolics arc cl;~ssilio~l ;IS 

,t,nfibio[ics arc gctlerally round to ,.~illIulate .Seed' or'tlicrapei~tic' Or~ly fcctli~l~tiliiolics 
g r o ~ l I  of aIlilnals rallIcr tllall adldls. are ~xnuiltcd to he uscd in fcctls itlid ill-c 
~~t they arc added ill feeds ofadult ilnilllnls r~gt~latcds~cli  tl~:~t t l i ~ ~ i i ~ ~ ~ i l ~ i ~ ~ ~ i c ~ ~ s c i l v ~ l l ~ ~ o ~  
bcctrusct~lcirilbnlpt wi~~ldmwil~ cause a l ia~ual~y application illtl~cr:~pcutic~~sc eitlicr 

and nulliry tllc illitial advalltngc. in ~ILLI I I~ I I  bciings or in il~linlals. I :~~nlic~~, 111s 

~ i l l ~ ~ ~ c r ,  antii,iotics sllow l,ositivc rcsllonsc antibiotic L L ~  d l  not i11\1):ur tlic cllic;~cv 

in jkds fonnu]atcd willl ycgclahlc p,.olci,ls, j ~ r ~ & l ~ d U i ~ : q ~ : ~ ~ ~ i c ; u ~ ~ b i o l i c t l ~ r o i ~ i t l ~ : ~ ~ c l o ~ ~  

I-lowevcr, feeds containillg fisll meal as pro- lnCll1 of rcsislani slriiills 01' org:rliisllls. 
a x 
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