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LIFE CYCLE .AND REPRODUCTIVE BIOLOGY OF 

PENREID PRA'tJHS 

Almost a l l  the cu1ti.vaSle species of marine prawns 

belonging to  the genera Penaeus and Metapenaeus mature and -?awn ' 

Fn th? sea !?here the larvae a lso  dzvelop and a f t e r  a s e r i e s  of 

rzoults, metm,orphose i n t o  postlarvae. These pos t l a rvae  a r e  

czrr ied by the t ides  i n t o  t h e  e s t u a r i e s  and backwaters where 

i ~ h c y  s e t t l e  down m d  grow rapidly i n t o  juveniles.  Af ter  

a t t a in ing  a p a r t i c u l a r  size, the  juveniles  migrate  back to sea 

for ;onadid maturation and spawning. 

%he above pa t te rn  i s  typical of Penaeus indicus, g. 'eno_don 

s l d  other spzcies, while i n  some such as Parapenaeopsis s t y l i f e r a  

tqe entire l i f e  h is tory  i s  spent i n  the marine environment. 

b, --- Rz?roductFve Biology 

I n  nature penaeid prawns breed only i n  the  sea. They are  

sexunl?y dimorphic, the  male bzing general ly smaller than &-5 
* 

fe i ; i s l~s ,  The males mzy become rnature even i n  brackishwater 7onds 

ki l t  the f m a l e s  n e v ~ r '  z t t a i n  f u l l  o v a r i m  development in  such 

p ~ n d s .  The males produce non-motile sperms which are packed 

insiC?e sp?-matophores, A t  the  time of mating the  male t r a n s f e r s  

':he spernztophores with the help of its petasma t o  the thelycum 





of female. I n  pdnssids with a closed thzlycum (e.g. Penaeus 

indicus ,  P o n ~ n ~ d o n  c t c , )  na t inq  t akes  p lace  between a newly 

moultzd " s o f t "  fern?le with immatur? ovar ies  and a mzture male in 

tka  intermoult  phase; t h -  spsrmatcmhares a r e  tuclcec? s a f e l y  i n s ide  

th;! seminal r e z e g t i c l s s ,  clr,s\? t o  t ha  thclycurn where they ;ire 

re ta ined  u n t i l  t he  r a m  moults agsin;  t h e r z  i s  a timz lcg . 

Sctwecn nz t ing  and s2awnin.g. I n  pcnssids  with open thelycum 

(2.g. P. s t y l i f e r s ,  P.vannclrnei, P. s t y l i r o s t r i s  etc. mating 

takes  p l scz  bL:twssn a "hard" intermoult  female with r i p e  o v a r i a s  

and a hard netupz rn?.l; i n  t h e  intcrmoult  phase: the  spermatoph3res 

srz a t tach& s u p e r f i c i a l l y  on the  surface of th? thelycum and can 

s a s i l y  be d i s l o d g ~ d ;  spalaming t z k e s  p lace  soon a f t s r  mating. In 

both typcs of penasids, zt the  time of spawning tha  male i s  not 

p r ~ s e n t ;  t h e  fcmalz simultaneously r e l e a s 2 ~  t h c  eggs from t h e  

oviduct 'and t h e  sperns f ron the, spermatophores and f e r t i l i z a t i o n  

t a k 2 s  p lace  i n  the  sea water, 

Zgg production i n  prawns, as  i n  o t h ~ r  c rus taczans  i s  a 

c y c l i c  process under t h e  h~rrnonal  cont r2 l  of t h e  neuro-secretory 
J. 

cegt res ,  Among thesz  cen t res ,  t he  X-organ s inus  gland complex 

i n  the  ~ y z s t a l k  produces t h e  gonad i n h i b i t i n g  hormone (~1%) which 

i n h i b i t s  v i t e l l ogenes i  s, w h i l ~  the  c e n t r e s  i n  t h e  bra in  an2 

t ho ra s i c  gangl ia  p r ~ d u c -  t h e  gonaZ s t imula t ing  hormonas (GSH) 

which pr3mote v i t e l l ogenes i s .  During t h e  qu iescsn t  phase of t he  

ovary the X-orgcn szems t o  'pro2uce a high. titrs of G I H  which 

r z s t r a i n  v i t ~ l l o g s n c s i s  eitH,r d i r e c t l y  o r  through i t s  ac t ion  on 

the neurosec re toq  czn t r e s  which produce the GSH. I n  nature  whsn 



the phys io l3gica l  2nd envir;.nmsntal cond5tions a r e  cm.eucivz t o  

r~proc?uc t ion ,  the t i t r e  of t he  GIE secreted by t h e  X-orgm 

c3rnplzx i s  grobzbly rcduced, thereby al lowing v i t e l logenes i s  to 

tak? p l ace  ufizzr t h s  influence sf GSH. O n  t h e  basis of t h i s  hyp9- 

t h e s i s ,  thz t schniquz 3f u n i l z t z r a l  zyestalk ab la t ion  has bszn 

c v ~ l v e d  f3r i n d u c i n g  t h z  ?er,aeid prawns t o  mature in cap7- iv l ty .  

- 
@y rsmoval ~f m e  zycs ta lk ,  t h e  t i t r e  of SIX is a r b i t r a r i l y  

rzduced and t h i s  leads to ovarian Zevelopment. 

83on a f t e r  ablat ign thz l2rawns start feeding verac ious ly ,  

6 Femal~s  waighing 90-120 g i n  t h e  case of P.monodon 2nd - 
15-25 g i n  - P . i n C i c u s  respon? wel l  t o  u n i l z t e r a l  ablati2s of 

eyc-stalk, W ~ S R  K e s t  i n  flow-thrsugh systsm under subdued l ight  

(360-500 l u x ) .  Complzte maturat ion i s  observed within 3 dsys to 

15 days i n  d i f f s r s n t  species .  



BROODSTOCK P/IANAGEFrLENT AND SPA;,*m I N G  

OF PENAEID PRki>vNS 

BY 

A. Laxminarzyma 

The u n i l a t e r a l  e y e s t a l k  a b l a t i g n  bschnique i s  em.;.'.~,ic: 

f9 r  in3ucing the ~3rawn.s t a  mature in captivity. 

1. Size  of Drams 

The size of the prawns used is critical. I n  t h e  case  of 

P. i n2 i cus  the females  sh~uld be l a r g e r  t h a  1 4 5  rnm in t o t a l  - 
length ( 2 0  g) an? the males larger than 140 nun t o t a l  length  

(17  gf . The prawns may be co l l ec t eC  e i t h e r  from the sea o r  fmm 

th2 c u l t u r e  p ~ d s .  The females of t h i s  size c o l l e c t e d  from s e a  

gr -?ends a r e  uzua l ly  impregnzte?, but have immatura zvaries,  an2 

the males are f u l l y  maturz  w i t h  t he  w h i t e  spermatophores v i s i b l e  

a t  the base of t h e  5th 'walkipg l egs .  Eyes ta lk  a b l a t i o n  i s  cone 

3nly on females and n g t  on males. 

2. Eyestalk ablation 

A small p o r t a b l e  c l e c t r o c a u t e r y  appara tus  i s  used for 

e y s s t a l k  ab la t ion .  One of the eyes i s  c u t  by 2assing the r& 

ho t  laop of the cautery through the miedle of the eyestalk. 

The  o p t i c  g m g l i a  an? the r e l a t e s  neu rqsec re to ry  centres which 

produce an ovary i n h i b i t i n g  horm3ne are removed by this prxsss .  

Cau te r i s a t ion  seals the cut end and preven t s  bleeding. 

Mortz l i ty  due t o  c a u t e r i s a t i o n  i s  nil. O t h e r  forms of a b l a t i o n  

involves cut t ing csff the  ye-stalk with a .$air of  s c i s s o r s  o r  

making 5 s l i t  in  th2 cornea anC squeesing out  ihhe contents. 
a 



3.  Manaqement of maturation pool s: 

The ab la ted  females a r e  int roduced i n t ~  t h e  maturzt ion 

9001 along with a few males. The male t o  female r a t i o  nee+ not 

exceed 1: 4. 

If  t h e  females ?re all in;?regnated t h e r e  i s  no  nee<? f o r  

males. ' However, t o  impregnate females that may moul t  i n  t h e  

meturation pool it i s  advisab le  t o  keep a few males i n  t h e  

a a t u r a t i o n  pool.  I n  a 10,000 l i t r e  pool where the b i o l o g i c a l  

f i l t e r  i s  func t ion ing  wel l ,  50 P. inS'licus (40 females and 

10 nales) can e a s i l y  be maintained, 

Water q u a l i t y  an2 o t h e r  c o n 2 i t i o n s  con?uciva for 

maturation: - 
Parmeters Pe rmis s ib l e  ranqe 

Sal i n i t y  29 - 34 ppt  

Temperature 27-29°C 

PM 8.0 -,8.2 

Dissolved oxygen ' 4.0 - 5.5 rnl/litre 

Total ammonia 0.02 - 0.07. ppm 

N i t r i t e  0.003 - 0.02 ppm 

Light  i n t e n s i t y  eu r ing  +sy 500 - 3600 l u x  
time i n  t h e  shed 

UnZer t h e s e  conz i t i ons  2bout 70% of  the  ab la t ed  females 
8 

na tu re  a d  spawn wi th in  4-5 days a f t e r  e y e s t a l k  ab l a t ion .  

The pH of t h e  sea  water i n  t h e  pool  i s  maintained between 

8.0 ad 8 .2  by adC!iti.cn of  so2i.m carbonate  ( ~ a  2 5  g / ~ 3  5f water  

3 
every say)  .or  slzked lime (Ca.25 g/m of water  every a i t a rna t c  

dzy) .  The prawns are fe?. with clam o r  mussel meat @ 12 .5  - 15% 



of  prawn biomass 2 e r  2ay i n  t h e  evening. The unused f ~ o Z  an? 

f a e c a l  p e l l e t s  a r e  siphsned out i n  t h e  morning. 

The temperature, pH and c7issolved oxygen content af t h e '  

s e a  water  a r e  measure3. i n  the  morning a ~ d  evening.  %e s ~ l i n i t y  

af t h e  water  msy be checked once i n  two days. If t h e  saSiL?ity 

i ~ c r e a s e s  above 34 pp t  clue t o  svapora t ion  i t  may be  brought "3-m 

by a?.?ing f reshwater  t o  mainta in  t h e  s a l i n i t y  between. 29 zn3 34 ppt. 

I n  s commercial hatchery,  al though everyday monitoring of 

anrnonia and n i t r i t e  Levels i s  not re - iu i red ,  b a s e - l i n e  i n f f 3 m e t i o n  

as well  a s  occasions1 checks on t h e s e  parametem are e s s e n t i a l .  

I n  c a w  of acu te  water  q u a l i t y  managemenk pro'3lems, e x p e r t  &vice  

mzy be neede6. 

I f  prawns s u i t a b l e  f o r  a b l a t i o n  are rea3. i ly  a v a i l a b l e  it i s  

advisable  t o  ?iscard the spen t  females anZ use a f r e s h  batch of 

a b l a t e 2  females for evs ry  ha tchery  run. The sea wate r  i n  t h e  

matur;tion pool i s  a l s o  t o t a l l y  rep lace?  bafore in t roduc ing  a 

f r e sh  batch  of ab la te2  females i n t o  t h e  pool. If it i s  d i f f i c u l t  

t o  g e t  l a r g e  s i zed  grawns  fox  eye ablatiion, t h e  s p e n t  femsles c m  

be reintroduce<? i n t o  t h e  p'301 f o r  rematura t ion.  

The fernalas wi th  f u l l y  mature pvary are. removed v i t h  a 

s i p n e t  from t h e  r n a t u r a t i ~ n  pool  end t r a n s f e r r e d  i n  t h e  evening t o  

t h e  spawning tanks each c m t z i n i n g  200 l i tres of  t h e  wa tz r  f i l t e r e d  

through a 50 micron mesh M l t i n g  c l o t h .  Only one spawnar  is keat 
v 

i n  each tank. The tempzrzture o f  water i s  27'C - 29"C, a l i n i t y  a 

30-34 p p t  and t h e  pH 8.0-8.2. Mild ae ra t im  i s  given. Disozium 

s a l t  of EDTA i s  a?c3e?, t o  t h e  w s t e r  @ 0.1 gm pzr  100 l i t r e s  of 



water. The tank i s  covere?. wi th  ableck l i d  t o  p r o t s c t  t h ~  f>rn?lz - 

f r ~ m  s t r o n g  l i g h t  znS t o  prevent it fr3m jumping o u t  of tl-.c t m k .  

The l i g h t s  a r e  switched o f f  r 'uring n igh t .  Spawning u s u e l l y  t a k a s  

place bstween.8 p.m. mc? 2 a.m. The female i s  zernoved or?;?y i n  t h e  

morning anf. re turn??  t 3  the maturz t ion pool, i f  i$ is i n  , ?:3 

c m d i t i o n  f ~ r  rematurat ion.  

5. Cauntinq of eggs and n a u 2 l i i  

For e s t i m a t i n g  ths nurnber 2f eggs p r ~ A u c e 2 ,  the eggs are 

Aisgerzs??.  i n  t h a  w ? t e r  by t h o r ~ u g h  mixing and three 100 :1,1 smples 

a r e  taken wi th  a besker.  The number of eggs in each s m p l e  iYB 

cc~unte?. and the  averagenumber i n  100 ml c a l e u l r t e d ,  The t g t a l  

number of eggs i s  es t imate6 thus:-  

Vol of water i n  tank ( l i t r e s )  Av.no. of eggs in  s m p l e  x------------ 

The n a u 3 l i i  ha tch  o u t  by afternoon and the number ol 

n a u p l i i  i n  t h a  tank is es t imated fa l lowing  the  procz?ure a2q2t23 

f o r  counting t h e  ggs. 

Ta s e p a r a t e  t h e  n a u p l i i  from tha Ckad eggs, the asr?t ion 

is  stopped and a bean of h i g h t  from a torch o r  o t h e r  sourcs  is 

-ciirect:d on t h e  water  surfaczz. The n a u p l i i  attractec! by .+, 

l i g h t ,  congregate a t  t h e  s u r f a c e  while the deac! eggs s i n k  to 

t h e  S ~ t t o m  from where they are siphzned o u t  a long w i t h  t h e  

sa2iments. The l i g h t  i s  turne2 o f f  an? t h e  counts6 n a u 2 l i i  i n  

t h e  spawning p n k  a r e  allowed t o  f l ~ w  into t h e  rearing t s n k  through 

a f l e x i b l e  PVC hose a t tached t o  t h e  bsll valve a t  t h e  bzts2m of  

t h e  tank. *.... 



- i'1ORPHOLOGY .@SD BEWAVIOUR 

A. Laxninarayana 

1. Eqqs 

The eggs of penaeid prawns z re  about 0.3 t o  0.45 mrn i n  

.?iameter with a p e r i v i t e l l i n e  spac?, t h e  width of which 

dctermines t h s  buoyancy t h e  q g s .  A narrow p e r i v i t a l l i n e  

s p c e  (15 microns) which i s  c h a r a c t z r i s t i c  gf t h e  genus Penaeus 

aakss t h i s  eggs l e s s  b u ~ y a n t  than the  eggs 3f Metapenaeus Sobs3ni 

2nd Parapknaeopsis s t y l i f e r a  which have 3 wide p e r i v i t e l l i n e  space 

(85 micrm and 60 m i c r ~ n s  r e sp?c t ive ly ) .  The small s i z z  =f -the 

aggs with t h e  l irnite? store ;af 33lk r e s u l t s  i n  a sho r t  embryonic 

l i f c .  Tha eggs hatch out  14-17 h.3urs a f t e r  spaming. Th. r a t e  

Q£ dev~lopinsnt a£ t h e  eggs d q e n d  s o l e l y  on t h e  ambient 

t e m p r s  tu re ,  t he  hi2her thz  temdcraturc, t h e  s h o r t e r  t h 2  d u r a t i ~ n  

of ern'oryonic stage.  A ~ a r t  f r 2 m  t h e  . ?e r iv i tke l l i ne  rnembr~mc >r t h e  

egg membrane, the  devel32ing nzul3lius i s  ensheath& by a thin:ler 

mmbranc which i s  t he  v i t e l l i n e  'membr~zne. A t  t h e  time 'clf hatching, 

tha  n2u;l'ii ge t s  r i d  ~f both the mernbrsnes. 
e 

2 .  Nauplius 

The b32y i s  pear  shaped with 3 ' ? a i r s  of appendages, t he  

uniramsus antennules an$ t h e  biramsus antennae and mmdibles.  

There are  no spines  o r  processzs 2n thz  mandible f3r fas?ing 

>ur>osss: I t  is  qurely a swimming o r 3 ~ n .  The mouth an? 



alimentary canal a r e  not f o m C -  >ad the naupl ius  does no t  feed, 

depending e n t i r e l y  on the in t e rna l  yolk f o r  development. There 

a r e  usua l ly  6 naupl ia r  sub-stages i d e n t i f i a b l e  Sy t h e  incresse  

i n  the number of se tze  i n  the  caudal lobes  and the  antcnnal 

exopods. While the  ^duration of each sub-stage i s  only 4-6 hours,  

the  6 t h  s u b s t a g e  i s  extended f o r  about 1 2  hours. The naupl ius  

phase lasts f o r  36-48 hours. Being a non-feeding stag?, the r a t e  

of 3evelo;>iner,t of thz  naupl ius  i s  dependant only on the  2mSicnt 

ternp2r~ture .  

3. Zotozoea :  - 
The naupl ius  metamorphoses i n t o  the protozoes which i s  

chsrac te r i sed  by a l a rge  carspece t h a t  does n o t  cover the  

thorax completsly, a s lender  thorax and abdomen, un i rmous  

sntznnules and biramous antennae with  f u l l y  segmented exopods, 

abdomen t h s t  i s  b i fu rca t e  p o s t e r i a l l y  with a t  l e a s t  7 setae on 

e'3ch furca, well-developed b i r m o u s  1st and 2nd maxilipzds and 3rd 

mexi l l i2edes ' tha t  a r e  absent o r  rudientzry.  The protozoza has  

funct ional  zl imentary cans1 and f ee6ing appendages (mandible, 

naxi l ln&ae and maxi l la) .  It i s  a voracious f i l t e r  feeder,  

fzeding on phytoplankton. U n d ~ r  good feeding condi t ions  t h i s  

stage l a s t s  f o r  3-4 days when the  tempkrature i s  27-2g°C. .The 

duration of t h e  protozoeal phase i s  mop2 dependant on 

a v a i l s b i l i t y  o f  suiti?'3le feed than on temgerature; i f  n u t r i t i o n a l l y  

adequate feed i s  not  ava i lab le  i n  . s u f f i c i e n t  quant i ty  the  

protozoeal s tage is  prolonged. The l a rvae  become weak and die.  



The protozoeal phase i s  c l e a r l y  Zivi,?.ed i n t o  3 d i s t i n c t  

sub-stages i n  ell the p e n s ~ i ~ s .  They cia be d is t inguished  a s  

foll3ws:- 

Prgtozoea I : Eyes s e s s i l e ;  rostrum ~r supra- 

o r b i t a l  sp ines  absent; peraeop:As 

absent ; sb2.omen un segmekte5: 

: Eyes s t s lked ;  rostrum and su2rz- 

o r b i t a l  sp ines  ( i f  any) apgear; 

f i r s t  5 abd~mina l  segments ?emarczted, 

t e l son  q ~ t  separable  from l a s t  sbdominzl 

segment ; u r ~ p o d s  absent; 

Protozoes 111 : U r ~ ~ o d s  ? resen t ,  f e l s ~ n  separa ted  

from 1 a s t  abdominal segment; f i r s t  

5 zbd2minal segnents iJi th do r sz l  

s? i ne  s; 

The protozoeal 2hase i s  fgllcwed! by t h e  mysis phase i n  

which t h e  carapace c ~ v e r s  the thorax,  t h e  3rd maxi l l ipeds  ,and 

the  5 pereopeds a r e  func t iona l  with well-developed exopods, t h e  

f i r s t  3 pereopods have rudimentary chelae;  pleopods, i f  2resent,  
$ 

a re  rulr'.irnentc?ry w i t h ' x t  s e t ae ,  antenna1 exopod i s  unsegmented 

an2 sca lc - l ike  and the  t e l sgn  i s  narrow and aotched rnedianly. 

Unlike t h e  prokozoeal sub-stages, which are d is t inguished  

by clear-cut  m ~ r ~ h , ~ l o g i c ; l l  changes, the mysis sub-stages a r e  

sep.ratsc! only by small i nc re s se  i n  (a) the s i z e  of t h e  lz rvae ,  

(b) the  Length of t h e  pleopo2s md (c) t h e  number of sctse on 



i n t ~  4-5 sub-segments i n  Fr2tozoca I an2 11. A s  t h e  n y s i s  s t a g e  

i s  a?~roach i? .  t h e  m t e n n u l e  l g s e s  i t s  rn : b i l i t y  when t h e s e  sub- 

sagrnants fu se  i n t 2  a s i n g l e  b ~ s s l  segment i n  pro t3z3ea  111. 

I n  t h e  mys ; s t age  t h e  m t e n n u l e  a l t o g e t h e r  lases  i t s  n a t a t 3 r y  

f u n c t i m  ~ n ?  serves  2s a s e n s ~ r y  2rgan. S imi lzr ly  t h e  5 a t a t Q r y  

qntenna 3f t h e  pr3 tazea  has  a f u l l y  segmente? sxopad f 3 r  g r e z t e r  

f l e x i b i l i t y ;  i n  t h e  mysis s t a g s  t h e  e x 3 p ~ d  l o s z s  i ts segmzn t s t im  

7nS i s  transforme2 i n t o  a s c a l e  which perhaps s e r v e s  a s  a s t z b i -  

l izi lng 3rgan. The s e t 3 s e  ex3:>>?s of t h e  tbracic eppeneages a r e  

t h e  main swimming j rgans dur ing  t h e  mysis s tage .  The end3pods 

2f t h e  perio>or?s which bea r  l3ng te rmina l  s e t a e  & r i n g  t h e  mysis 

s t ag2  a r e  slsg n a t a t o r y  i n  f u n c t i m .  Ths u ? ~ q d s  which are fully 

c!evrlops2 i n  t he  n y s i s  s t a g e  form, a l m g  wi th  t h e  t e l son ,  t h e  

t a i l - f a n  -dfbich, when fl icked! by t h e  f l e x u r e  3f t h e  aSc:Qrnen/ 

su?r?e~~.rp j e r k s  t h e  l z r v a  backwar$s an '  enab le s  it t o  escaye 

fr3m preda tors .  The a2;ezrance ~f s e t a e  2n t h e  pleopods &r ing  

t h e  :mst la rva l  phase c ~ i n c i d e s  wi th  t h e  disappearance 25 t h e  

t h9 rz .de  exops?s an? t h e  r r a t a t ~ r y  func t i3n  i s  taken over  57 

t h e  ple32ods, 

Feedinq al~2endaqes : - 
The mouth p a r t s  of t h e  nr r . - tozoea  and mysis s t a g e s  of 

pznaei3s a r a  ac?o?ted f o r  f i l t e r  feec5ng. They have a w e l l -  

Gevelope2 maxi l la ry  f i l t e r  wi th  numerous c lo se - se t  f i l t e r i n g  

s e t a e  on t h e  e n 2 i t e s  of t h e  2rotopods; mong t h e  f i l t e r i n g  

s e t a e  which have f i n e  s e t u l e s  ? i n n a t e l y  arrange" on e i t h e r  

s i d e ,  a few s t ronge r  s e t a e  wi th  s t i f f  b r i s t l e s  a r e  i n t e r s p e r s e d ,  
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;srha?s 2rf>vic'ing r e i n f ~ r c e m a n t  t z ~  the d 2 l i c a t e  f i l t e r .  The 

s p ~ c e  b e t w e n  t h e  s s t u l e s  ~f  t h e  filtering s e t a e  a r e  s n a l l  

e n ~ u g h  t o  r e t a i n  the  ~hyto?lc?nkton on which t h e y  fee?.  The 

brush- l ike  s e t a e  37 t h e  ~ 3 x i l i u l z r y  e n d i t e s  swee? t h e  phyts-  . 

plankto11 c o l l e c t e d  Jn t h e  maxi l l a ry  f i l t z r  i n t o  the mwth.  The 

ne::iilery f i l t e r  is su;ylzmantec' by a c o a r s e r  f i l t e r  mad up .;f 

numcrous barbe< s e t a e  2n t h e  ;>rotg>od c~f t he  f i r s t  maxi l l iped.  

The rn&n2il-,le i s  we& with  s e r r s t e ?  t e e t h  i n  batwccn t h e  ir,cis,3r 

and m l e r  ?r.?cesses. The e n 2 o ~ p d s  3f the t h o r a c i c  l e g s  a r e  ti?-?cd 

with 1cm.g weC7k s e t a ?  an? a r e  u n s u i t a b l e  for ho ld ing  t h e  :)rey. 

A sudden t r a n s f a m a t i s n  i n  the  mouth p a r t s  t a k z s  place whsn 

t h e  mysis metamor2h~ses i n t o  t h e  2 o s t l a r v a e .  The mvldibles  l q s e  

thk s e r r a t e ?  t z e t h  an? develc? a sha rp  c u t t i n g  edge i n  t h e i r  

2 1 x 2 ;  t h e  maxi l la  l ~ s e s  t h e  f i l t a r i n g  s e t a e  snd t h e  e n 2 i t e s  become 

h igh ly  reduced; t h e  p r o t q m d  2f t h e  f i r s t  max i l l iped  becones b r w ~  

m-d ~ 3 q u i r e s  s t i f f  b r i s t l e s ;  an$ t h e  c h e l a e  on t h e  p e r i q ~ a ? s  

become func t ione l .  The sppen6ages a r e  now capable  of d e a l i n 7  wich 

prey animals and t h e  ~ o s t l a r v z ?  became carnivorous .  

The s t r u c t u r e  2f t h e  s>p<<ndages c l e a r l y  shows t h a t  t h e  

2ro tgzgea a d  mysis e r e  adapted f o r  f i l t e r i n g  t h e  phyta2lanktan 

suspended i n  t h e  water  and t h a t  they a r e  inca2ahle of 

d e l i h e r s t e l y  2ursuing m d  cap tu r ing  any mwing animal prsy .  At 

t h e  Narskal Research Centre  of CISA., Penaeus and Metapenaeus 

have been s u c c e s s f u l l y  rea re?  from 2rot9zoea t o  p o s t l a r v a  3n a 

d i e t  3f ~ h y t o ? l m k t . s n  a lsne ,  wi thc~u t  giving them any mima1 feed. 

Hmever a l l  over t h e  world r o t i f c r s  o r  f r e s h l y  hatched Artemia 

n a u p l i i  a r e  fed t o  t h e  mysis s t a g e s .  I n  view of the fac t  t h e t  





the  a;2;:cnt?ages a re  unsui table  f c r  ca2tur ing moving prey it is 

zer t - in  t h a t  a 1 s t  of  t h i s  f 3 ~ d  i s  waste?. HDwaver, i t  i s  

p3ssible  t h s t  the  r g t i f e r s  o r  Artemiq n a u p l i i  which zccif!entslly 

cynz in td  c ~ n t a c t  ;;ith the o r a l  region 2f t he  la rvae  m?:y be h e l e  

by the  coarse s e t s e  af the  f i r s t  mexi l l ipeds and i3erhaps 2 1 ~ 3  by 

the s t i f f  barbee sc t ae  sn the e n ? i t e s  ~f t he  maxi l lula  and 3zt2n. 

LARVAL BEHAVIOUR 

Ths pansaid n a u ~ l i i  a re  a t t r s c t e d  towsr?s a weak source 25 

l i g h t  but b r igh t  sun l igh t  i s  hsrmful t o  them. The pr3tozoea stages 

a re  a l so  p o s i t i v e l y  ~ h 3 t ~ t a c t i c  t3  w e s k  l i g h t .  A t t r ac t ion  t3 1 3 w  

l i g h t  i n t e n s i t i e s  becomes l e s s  ?ronsunced i n  t he  mysis s tage;  t h e  

t h i r ?  mysis and ;mst-lsrvae Ere n a t  a t t r a c t e d  by lw l i g h t  

i n t e n s i t i e s .  Ths n a u 3 l i i  a t  r e s t  remain suspende? with t hz  

vent ra l  s i2e  up i n  thc  water. They s w i m  i n  sh3 r t  s2ur t s .  The 

2rotoz~2ea a r e  very cc t ive  an? s w i m  s w i f t l y  i n  a ho r i zon ta l  

p ~ s i t i ~ n  with the  dorsa l  s i d e  up. The ;3rot>zoea of Parapeneq?sis 

w i t h  t h e i r  longer antennular peduncle and very long ap ica l  s e t a e  

s w i m  a t  a slower ;?ace than the pr3tozoea of Metapenaeus 2nd 

Penaeus which hzve s h 2 r t e r  antennuler  i3eduneles and ap ica l  s e t ac -  

Tha r a t e  crf rn3vement dcubles with each rn3ul.t. The 

?rJt9zoea s w i m  c e ~ s e l e s s l y  en? can he seen t rp - i l i ng  a long 

" t s i l "  sf faece l  mst te r  i f  they a re  well  fed and heal thy.  If 

they bec~me l i s t l e s s  =and arc no t  a t t r a c t e d  towards a bsm ~f 

wesk l i g h t  it i s  a su re  s ign  t h a t  a l l  i s  not w e l l  wi th  them. 

When the ae ra t i ,m  i s  sto3::ed t h e  heal thy n a u p l i i  and 7ratozoea 

f 2 r m  swir l ing swarms a t  t he  surfece reminiscent  of a stram 35 

.Sees. There seems t 3  be some a t t r a c t i m  between the members o f  

a swerm. 



Thz r n ~ u l t  t2 t h c  f i r s t  mysis trpmsf 2ms e vary zc Live 

? c D t o z r ? ~ a  >f Pens-us intr-, a r c l s t i v e l y  s l u g g i s h  animal which 

lisngs with the m t a r i u r  end pr ; in t ing  ob l ique1  y Zzwmt.r;zrc:3, I t  

hovers z rouns  l i k e  7, h e l i c ~ 2 t s r  and jumps back sudde2fy  by 

f l a s i n g  the abc? >men. The rnysis >f on the ~ t 3 e r  hand 

i s  .2r iented h2rri.z>ntslly mc.3 i s  more active th2n t h e  m y s i s  of 

Penacus. The l a t e  s t a g e  mysis of Pars?enaeo?sis  are s t r o n g  

swimmers beesuse t h s  e x 2 p $ s  3f p r c o p d s  acquire a ? 2 i t i ? n a l  

g a i r s  of s e t z e  wi th  each rn,3ult 2f t h e  m y s i s .  I n  tha ~ t h e r  two 

ganera tile uronod s2tt?z are f e w c r  i n  numbar and remain c < ~ n s t a n t  

i n  a i l  the m y s i s  sub-sta2es.  

With t h e  . cgu i s i t i on  3f 2 l u r n ~ s e  s e t a e  cn t h e  ?l&>poZs the 

p 2 s t l a r v a e  bzcgme h o r i z 2 n t s l l y  ~rientdd while swimming. The 

f i r s t  3 a s t l a r v a e  sf Mctapens.cus ~ n d  Para>enaeo?sis pr~rr lpt ly 

s z t t l e  t-> t h e  bottom i9f t h e  c o n t a i n e r  b u t  the early r, ~ . ; t l a r v s e  

95 Penacus c sn t inuc  t2 be pelagic f o r  4-5 dzys, The p .>s t l z rv3e  

3f g. i n s i c u s  are t h e  most a c t i v e  whi le  t h ~ s e  of 2. rn;ns+,3n an2 

P, sernisulcatus  tend t2 rest zn the s i e e s  of t h e  c ~ n t a i n e r  i n  a - 
v e r t i c a l  p g s i t i f x .  

..a. o... 



LARVAL RXAQING TECY-IIJOLOSY F3R PELZAEID ?RA?G??S 

SY 

A. L a m i n a r a y m a  

The n z u p l i i  a r e  counts?  an? t r a n s f e r r e d  t~ the larval 

r e a r i n g  t znks  a t  a s t o c k i n g  f e n s i t y  of 75,000 r irupli i /m 5 

! 1,50, OCO ;?er 2 t anne  t a n k )  . Tha s e a  water su23ll. < to t h e  

rearing t snk  i s  f i l t a r e d  t h r m g h  a 50 micron mesh b o l t i n g  cloth 

bag. F a b r i c  f i l t e r s  3f 10 an?' 5- 2re very effecdive in rzaoving 

all p s r t i c u l 2 t e  c s n t s n t  u13to t h a t  s i z e .  

The pools a r e  managed as shcwn belaw:- 

D a y  S tzga  Seawater  Alga l  p a r t i -  Seawater Total v o l -  if 
rcmzwei? c u l t u r e  culate a l l 2 i t i o n  water made 
( l i t r e s )  added fee? ' {litres) upto(litres1 

( l i t r c s )  (g) 



'Water qua l i ty  an$ ~ t h g r  c ~ n Z i t i 9 n s  condusive for lervak 

rear ing  are given S~law:- 

Taraneters 

Sa l in i ty  

Light intensity ?uring 
day time 

TQ t a1 mmon i a  

N i t r i t e  

The f i r s t  f ~ m r  p a r w ~ e t s r s  can b.t rn3nikm,d ?-aily, Ammonia 

and n i t r i t e  l e v c l s  may b~ rnonitcr~r '  2-3 times a week. The water 

fram ths l a rva l  rear ing  t m k s  is rerncvccq. by keeping a si;jhon 

ircirla A.d an open filter b3x (100 rnicrofls mesh size) to  prevexlt the 

loss of larvae. The z lga l  cu l tu re  i s  allzwed t o  f l o w  from the 

c u l t u r s  tank d i r e c t l y  i n t o  the l a r v a l  rear ing  tmks  through 

flexiSle PVC h2ss f:2r feccing the  larvae. T h e  c o n c s n t r a t i ~ n  of 

a lg2l  c ~ l l s  i n  t he  l a r v a l  Gaks i s  usual ly 30,000 - 40,000 cfllS/ml. 

Algal cells counts arc  ma22 using a r a f t e r  cell o r  a 

ha~mscytomst+~r .  Af te r  soms sx;?er$~k,e in larval r ea r ing  it is 

?,3ssible t o  ju2ge whether t he  a l g a l  ccmcentration i n  t h e  l a r v s l  

tznks i s  aZaqu6:te by 3bssrving the fe&ing  cond i t i an  3f the 

la-rvae ,5122 thz  Lervae. The larvae are examinad undzr the  

microscopa svery tw.3 h ~ u r s  t o  s z e  i f  the  gut is full znd also t9 

note t h e i r  general  c o 2 2 i t i ~ n .  The sediments are no t  remwed 

usually.  But i f  t u r b i d i t y  is k2o high the sediments have to be 



sip.Mned ou t  a f t e r  sts->?ing the  a c r a t i ~ r ,  f ~ r  about 10 minutes. 

~ ~ , ~ ( = j  aera t ion  prsvents  sic?iEer spoil?.ge. T h s  presznce f a l ~ ; . _ l  

c e l l s  i n  r;he me?iurn s t imu lz t e s  t he  r,atur?-1 g r ~ w t h  of c~pz22,f '  an+ 

r 3 t i f c r  p 3 ' ~ l a t i o r s  which a l sg  s~2rve a s  5332 f ~ r  the  ;3rnbm l e r v a s  

i n  the  ~ o s t l z r v a l  s tages .  

?*;ban the  lasvze Srs i n  h a l t h y  c2nZiti.m they  swam a t  t h e  

surface Curing t'qc nau;>lius ancl TrJtCz3ea s tages ,  if the  a e r a r i ~ n  

r s  stg??e? f2r a b u t  10 minutes; ? u r i n g  the  mysis s t age  they are 

r3rk c1.is?erse3 i n  th2  wster column. When t h e  feed ing  cgn3 i t i ans  

rr? g > X  t he  p r ~ t ~ z o e 2  c m  be seen w i t h  l sng  f a e c s l  s t r i n g  

~ r ? . i l i n g  f r ~ n  t h e i r  2 9 s t e r i s r  ?n?. 

Larval cou~ts an? ha r~ res t inq :  

Zn the r e a r i n g  t snks  l s r v a l  cv"unts a r e  taken when the  

?ev?l32ing larvne reach t h e  P5 1, MI-M3 an? TL 1 s tages .  A f t e r  

v i p r o u s  a e r e t i ' m  an? g e n t l e  mixing, f x r  s a m ~ l e s  are takzn from 

C Z i f f c r e n t  > l aces  in the l a rvz1  tank i n  1 l i t r e  beakers  an? t h e  

iarvae count:?. The average numSer of l a r v a e  per litre 3f t he  

sarrple i s  rsiss?, t~ the  t > t a l  vglurns of watzr  i n  t he  t m k  t o  

gak ~ s t i m a t e  ~f  t h c  t ~ t a l  number of larvae. The 2 o s t l a r v ? e  

are  harvest&" a t  PL 5. A f t m  reAucing t h e  water  l e v e l  Sy 

s i l~haning ,  t h e  b a l l  valvz i s  q?ene? sn? t h e  p o s t l a r v a e  a r e  

:3l lcct t?  i n  buckets. 

Sam?le caunts  a r e  ma& t o  g e t  an e s t ima te  of PL 5 

hafQre tl-ley a r e  stock& i n  the nursery.  



The h a t c n z r y  r e s r ~ 2  sex3  2r?-ms from PL 5 stage ?re t o  be 

sscred opt0 25 23 s t z q e  v-hich i s  t h e  e s r l y  j u v e n i l e  s t a ~ e  f o r  

s t o c k i n g  i? qrow-out 13onds i n  s ? p e r ? t e  p l a c e  called n c r s e r i e s .  

n-  he n u r s e r i 6 s  2,ct ns 1 iA lk  between h a t c h e r y  a1.6 g r ~ w - o u t ,  

T u r s c r y  r e a r i n g  of h a t c h e r y  ~ r o ? u c e ? ,  see2 i s  a must s i ~ c e  t h e  

sGe? af PL 5 stc-ige a r e  smal l  i n  s i z e ,  czn n o t  withstand 

f l u c t u a t i o n s  i n  snvi ronrnenta l  f a c t o r s  and a l s o  unab le  t o  

corn?zt? f o r  £335 acd s??c?, Hence t h e y  s h o u l d  be m o v e d  t 3  

l z r g e r  space  f 2 r  l x t h  q r o ~ ~ t h  and s u r v i v 2 1 ,  

T y p  of n u r s z r i z s :  

1Gurseries csn bs c l a s s i f i e r ?  b r o z l l y  into t w o  c 2 t e g o r i e s : -  

1. Es tcher l -  s s s o c i z t z 2 .  n u r s e r i e s ,  

2 ,  F=m z s s o c i s t e d  nurseries. 

Cement c i s t e r n s ,  131 ~ s t i c  ps301s, raceways, cages, pens, 

FRP t a n k s  z r d  6?.rthem ponds of d i f f e r e n t  C i m e n ~ s i o n s  a r e  dsed 

a s  n u r s z r y  s v  , stems. 

X?tchery  a s s o c i ~ , t z c ?  n u r s e r i z s :  

C z m e n r ;  c i s t c r n s ,  ;71 : s t i c  p o o l s ,  r c c e w ; , l s  and Flip tanks 

ere u s ~ d  f 3 r  n u r s ~ r y  r e  r i n ~  of  pr-wn l ? r v a c ,  The s i z e  2nd 

n u m b ~ r  2f tb-c re - r i n g  u n i t s  czn be chosen a s  2es the r e q u i r e m e n t s  

~ n ?  t a r g z t c 3  p rgduc t ion .  The sizs o f  the  nursery tank shoulp. be 

zt 122st 5 t i m e s  l a r g e r  th->n t h e  h ? t c h e r y  tznk 

The 2roceFure fo l lowe?  i s  as fo l lows:-  

1, The r e a r i n g  u n i c s  a r e  disinfected, cleaned 2nd dr i ed .  



2. The t m k s  ?re k c . ~ t  2ry for two ,:-ys. 

3 .  Fi l t2 r - .d  se-;. wrlier i s  t-kcn upto 60 cm l e v e l .  

4. S ~ l i n i t y  i s  ac?justcC a d  mzintcin2d t o  t h e  l e v e l  a t  

- hich t h e  PL 5 i s  r e ,~ r sc ' .  

5. Stocking i s  t o  --?z 2one :t e(zrly morning o r  l a t e  

ev ln ing  hours it9 re$uce t h e  stress t o  the larv?e, 

6. s a c k i n g  ? c n s i t y  can be between 6,000 t o  8,000 per 

n V  = = c r  t o n ) .  

7. Xoni tor  t ~ m p e r ~ t u r e ,  s z l i n i t y ,  FH m d  DO r e g u l s r l y  

{ ~ n d  c ~ ~ r 2 c t i v s  measures taken  imrnedi3tely t o  maintain 

t h e s e  f ? c t o r s  a t  t h e i r  d e s i r e ?  l e v a l s .  

8. Aerat ion should  be -:lrovided @ one a i r  stone p e r  

sq. n e t e r .  A f low-through system t o  enbure 300% 

d a i l y  exchange o f  w ~ t e r  w i l l  Se ieeal, 

9. ' Supplement.lry f e e d i n g  i s  t o  5e done w i t h  p a r t i c u l a t e  

2 i e t  a s  per t h e  r a t e  shown helow;- 

?L 5 t o  PL i O  = 500 microns fee? p n r t i c l e s  fed 

@ 1 cj/d~y/1000 l z r v a e .  

PL 10 t o  PL 29 = 1000 microns feed psrticles f e d  

Above PL 20 = 3 mm 2 e l l e t s .  

The f eed  r a t i o n  f o r  a day shoul- l  ye given i n  e q u a l  

i n s t a lmen t s ,  2t l e a s t  4 t o  6 t imes  i n  a say s o  that it w i l l  be 

b e t t e r  u t i l i s e d  m d  the wastage minirnised. 
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10. I f  a1gc.l blooir i s  no t i ced ,  t h s  accumillated sediment n?y 

be r2moved sn5 t h e  wzter  r3~3lenishcd.  

11. The s a l i n i t y  mzy bz reduced t o  10-20 p ~ t  by t h e  s d e i c i o n  

of re:uireci q u z n t l t ~ e s  of Sr;ckish/ f rash  water  when t h e  p o s t l a r v a t  

e t t a i n  PL 15  st-ge. 

12, The stock should 51' s:npl;-6 a e r i s 3 i c a l l y  t o  assess growth. 

13. S i o f l l t e - s  m-y Ss i n s t a l l e d  i n  the n u r s e r y  t j n k s  f o r  

n?.intenancz cf b e t t c r  water  g ~ s l i t y .  

14.  A2clt ion of s u b s r a t c  rn:y be provided for the moverrent of 

1srv.e m d  more graz ing  a r e a ,  

15. A t  ?L 20 s t a p  the l a rvae  should be harves tee  

16. I n  raceways a i r  l i f t s  ;re provided f o r  better water 

c i r o u l a t i o n  2nd oxygenation and. as such high densi ty larval  

r e a r i n g  can be done i n  such systems. 

Farm assoc ia ted  n u r s s r i e p ;  - 

The farm assoc ia te? .  n u r s e r i e s  are e a r t h e n  pones o r  pens. 

A p o r t i m  of the  farm a r e a  may be rese rved  f a r  nursery pond. 

Gcneral ly,  10% of t h e  t o t a l  farm area can be t h e  n u r s a r y  area. 

A l t s r n a t i v s l y  a p o r t i o n  of the grow-out aond i t s e l f  csn 3e 

conv i r t ed  i n t o  temporery nursary  by c o n s t r u c t i n g  a ternporrry bund 

o r  barr icz?ing wi th  bamboo and velon n e t  scrien t o  form 2 pen. 

The procedure f o l l o w ~ d  iri £am r s l a t e d  nurseries i s  l i s t e d  below:- 

1. The nurse ry  area should be c l e a r e d  o f f  p red- to r s  and 

o t h e r  unwzntdd orgsnisms by a p p l i c a t i o n  of ammonia o r  

, mohua o i l  cake. 
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of  org-?nit m 2 t t e r  by oxidation. 

3 ,  Water should be taken through proper -ens, 

i n i t i a l l y  upto 30 cn, 

4. F e r t i l i z a t i o n  should be done with inorgsnic  

f e r t i l i z e r s  such as urea snd super phosphate @ 200 kg/ha. 

each. . 

5. After t w o  days, water i s  again taken 2nd t h e  level 

raised t o  80 cm. 

6 .  Stocking i s  then done with the  ha-hery reared PL 5 

a f t e r  pro?er acclimatization. 

7, The hydrologicsl  f a c t o r s  l i k e  temperature, s a l i n i t y ,  

pH ar,d DO are t o  be monitored regular ly.  

8. Periodic manuring and/or f e r t i l i z i n g  i s  t o  be 

followed t o  augrnent the productioa of n a t u r a l  food! 

organisms. 

9, Water exchange may be done c a r e f u l l y  through proper 

screens t o  check the  entry of predators and un. ..:ulted 

orgmisms. 

10. Addition of substratum m a y  be given to increase the 

grazing area for the  larvae and f o r  p ro tec t ion  

especia l ly  t o  the newly moulted ones, 

11. Supplementary feeding may be followed @ 5% of the bod: 

weight with 3 mm £eed pellets. 

12- O n c e  t h e  prawns reach PL 2 5  stage, they may be 

harvested and stocked i n  grow-@ut p-ds. 



13, If the nursery is within the g r o w - o u t  the  bund 3r 

the protsctivc bzrric22e rn.q:y be removac? and the prewns 

3re allowe,?. to g r ~ w  in stock ponds. 

In hatchsry associste2 n u r s e r i s s  the  survival r e c o r d 4  

r s n g z d  f r o m  70-90% w h e n  the lzrvse are held for 15 d a y s  ( f r o m  

PL 5 to"PL 201,  Howcv,sr, in e a r t h e r n  nursery pones the survival 

varies from 60-83%. 
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CULTVRE OF L I V E  FOOD ORGAYISPIS FOR PRAWN 

LARVAE E&-D FEEDING STRATEGIES 

BY 

S.M. ?ill& 

Succ~.;sful hstchzry 3r3Slucti.m prawn seed i s  depeneant 

-n thz ~ r 2 ~ i i s i  )n >f 82equzte mount  gf l a r v a l  feeds s p e c i f i c  t o  

thz v a r i x s  devcl3prnent?l s tages  3f t h e  2enaei2 ?ram larvae. 

I n  nature1 env i r  jnmcnt the  larvae feec! gn t h e  f o ~ d  organisms 

ava i l ab le  i n  the  s e s  wster. 3u t  i n  a hatchery set up, eac5 

l a r v ~ l  stage shoule be fet5 with t h e  s ? e c i f i c  type of feed. Prawn 

lz,r~cz e x h i b i t  w i d e  r a g e  ~f fcading  h a b i t s .  The nauplii  29 n Q t  

feed st 211, but s u b s i s t  *2n t h e  y32.K. The protozoea feeds 3n 

rnl.nute fo32 organisms, namdly phytoplankton. The nysis stage 2f 

tha  larvae feces Qn small animal fcmd ~ r g z n i s m s .  A t  post larval  

s tages ,  they feed 3n z v z r i e t y  9f animals and p l a n t  mstter. 

Typss of l i v e  food orqsnisms f o r  prawn larvae:- 

I n  the  c m t r a l l ~ d  hatchery system, successful r e a r i n g  of 

-:ra?m l?rvae i s  r e l a t e d  t o  the  suj3ly of a v a r i e t y  3f fo3d 

~ r g a n i s n s ,  A l t h x g h  at tempts  a r e  being male  t o  rezr lazvss on 

a r t i f i c i a l  P ie t s ,  ~ h y t o : ? l a n k t ~ n  se rves  a s  the principal fmli 

item of larvae.  The  2es i red  l a r v a l  £ 2 ~ 8  organisms are l i s t &  

I s e l ~ w ;  - 
I Phytoplankton 

1. Chsatoceros sn. 

3 .  Thalassioskra sp. 

4. Ni tzkhia  s?. 

5. Cyc lo te l l a  sp. 



- F l a g e l l a t z s  

1. T2t rzse ln i s  s2. 

2 ,  Isochrysis s?. 

3 ,  Monxhrys i s  s?. 

- Grsen zlgas 

1. --13r3?1a s?. 

I1 Z ~ ~ 1 a n k t x - 1  

- R o t i f z r  

1,  Erachionus p l i c s t i l i s  

2 .  Cla?ocera 

1. Moinz 

2. Da.phnia 

B r i r  s Shrimp 

1. Artemia 

C n l t u r e  of Phyto7lanktor: - 
Cul tu re  of d g a e  2a ghyto>lmkton i s  done in t w o  set-ups, 

1. Indoor c u l t u r e  or maintenance c u l t u r e  

2 .  O u t d ~ a r  m a s s  c u l t u r e  

C u l t u r e  of algae-invzl~es a number of stages before 

mass culture and these are-d?ne i n  i n d o 2 r  f a c i l i t i e s .  

They ares - 
1. S e l e c t i ~ n  J£ su i t ab le  c m t a i n e r s  

2. P repara t i  ~n af s u i t a b l e  c u l t u r e  media. 

3.  I s c ~ l a t i o n  sf the-desixed s2ccies. 

4 Mznagement :f the v u l t u r e s  under controlled 

t emgera ture ,  l i g h t  and a e r a t i o n .  

5 ,  Harvesting an6 ~ e s e m a t i a n .  





1. Cul tu re  con ta ine r s  

F3r i n d ~ r  Jr labqra to ry  c u l t u r e  3f phytoplanktsn  t e s t  tubes ,  

Zrlemayer f l s s k s ,  Haffkine f 1 asks,  p l y t h e n e  bags, g l a s s  cerbdoys 

a?c? ?ers;?ex tanks c m  3e use?.. F3r ,3ut23(3r mass c u l t u r ,  l,?..rge 

g l a s s  aquaria,  FRP t m k s  3r cement t anks  sf d i f f e r e n t  6irnensions 

czn Se used. 

2 .  I s s l a t i m  2 f  Z s s i r a h l c  s p e c i e s  2f slqae f ~ r  c u l t u r e  

The p res tnce  3f 2 e s i r a S l e  s 2 e c i e s  ~f 2fgse i n  t h e  seawator 

is f i r s t  t 9  be  asce r t a ine2 .  This  c ? .  be ??ne by sieving seawats r  

t h r ~ u g h  >lankton n e t  rnclde 2f si lk S d l t i n g  c l o t h  (180 meshes/~q.in&. 

The szm?le is exmined  under rnicroaccpe f a r  the presence  9f the 

dgae a f t e r  ssdimenting o r -  ccn.trlfuging. Then t h e  Zes i red  s 3 e c i e s  

can he i s ~ l a t e d  us ing zny sne of the f ~ l l o w i n g  methods:- 

1. P i p e t t e  method: 

Large organisms ean be p i 2 e t t e d  o u t  u s i n g  a 

rnicro2iL>ette :and transferred t o  c u l t u r e  tuSes.  

2. Cent r i fuge  o r  washing method: 

By repeaked c e n t r i f u g i n g  of the siirn~3le a ~ d  

i n ~ c u l  a t i n g  t h e  3eposi-k. 

3. By e x p l o i t i n g  t h e  p h o t o t a c t i c  mwements: 

By t h i s  mst'god mosf ~f the p h y t o f l a g e l l a t e s  c?? 

be i s o l a t e ? .  

4. Agar 2lating method: 

The r e q u i r e d  s p e c i e s  t o  be i s o l a t e d  can be  picke? 

u2 by a a l a t i n w  nzcec?le o r  l o o p  and streaked on a g a r  

p l a t e s .  



B y  s ~ r i s i  c7 i lu t i3n  technique,  the desired 

s 2 e c i e s  csn be i s 3 l z t c f .  

3. Culture rneZi2. 

The n u t r i e n t s ,  n i t r z t e s  an? ;>h?s>hatzs a r e  require? in.the 

- ., r a t i 2  3£ 116: 1 (N : I?) f 2r t h e  gr,?wth sne r e p z a d u c t i  ~n of -: - 

:;hyt2;?l anktsn.  S;1 t h e  c u l t u r e  rnac?ia s h 2 u l q  c o n t s i n  these 

n u t r i e n t s  b e s i d e s  other n u t r i e n t s ,  t r a c e  meta l s ,  v i t a m i n s  pad 

anin3 ac ids .  For  diatgrn c u l t u r e ,  Chc medi8 sh3uld contzkn 

s i l i c a t e s .  The absence 3f my m a  of khesq gsawth 9rorn~t i ing  

substances ,  r e f l e c t  on t h e  growth 3f the algae 2r f l a g e l l a t e s .  

A few media use2 5 s r  c u l t u r e  2f diatoms an2 f l a g e l l a t e s  are 

given below: - 
a. Schreiber medium 

So2.ium n i t r a t e  

Sa?!ium a c i d  ph,2s:~hate 

S ? i l  extract 

F i l t e r e d  water 

b. Miquel s s s l u t i ~ n  

A - B - 
P ~ t a s s i u m  n i t r a t e  20.2 g i n  Spdium phosphate -4  g 

100 ml d i s t i l l e e  water calc ium c h l a r i d e  4 57 

Fer r ic  chloride z g  

Conc. HG1 2 ml 

Dissalv~ i n  100 m l  

d is t i l lee  water- 

~ d d  0.55 ml of A md 0.5 ml of B t 2  each litre ~f f i l t e r e d  

sezwater. 



Ns. H2 P O 4  - 2~~ ) - 2 0 - 0 0  m g  

Fe C13- 4 H2 0 - 0 - 3 6  rng 

V i t a m i n s  

B I  - 0-1 r n g  

312 - 0 ,005  m g  

Trace Metals 

Sea w a t e r  to 1 l i t r e  



2 .  TMRL mec7ium 

?otassium n i t r e t e  10 g 

Sadium phosphate 1 g 

F e r r i c  chlor id? 0.3 g 

S-.A >,,ium s i l i c a t e  0.2 g 

Prenme aach chemlcal i n  100 m l  d i s t i l l e d  water i n  

sz?ar?.te b 2 t t l e s .  A?? 1 m l  e3ch t 2  1 l i t r e  f i l t e r &  sea water. 

e. Fzr mlxel! c u l t u r e  ~f i;)hyto?lanktono 

F ~ t a s s i u m  n i t r a t e  1.2 g 

Sodium p h ~ s 2 h q t e  0.2 g 

S~dium s i l i c a t e  0.6 g 

EDTA 0.6 g 

~ e s s o l v e  the  chemicals i n  G i s t i l l e d  water 2nd add to 100 

l i t r e  of u n f i l t e r e d  seawater, 

1. Msnaqement 3 f  the cu l ture :  

Stock c u l t u r e s  ?f a l l  t h e  micro-aSgae are maintained i n  a 

s p x i a l  room i n  phycs l a b  having uniform temperature and l i g h t ,  

Sinck l i g h t  i s  essen$ia l  for ph5tosynthesis  of algae, i n  

a l g d  c u l t u r e  rJom l i g h t  i n t e n s i t y  ~f 1000 t o  3000 lux is p r ~ v i s e d  

w i t h  f lourescent  lamps. 

F5r majntenance ?f f l a g e l l a t e s  t h e  temperature 3f t he  stsck 

:ulture ra2m shdulc! he maintained between 23-25OC during esy m d  

20-23OC during n igh t .  

A e r a t i ~ n  must be ?rovi$ed t o  a l l  culture e ~ n t a i n e r s  because 

besides ;>rovi?.ing sxygen i t  he lps  t o  keep the  c e l l s  i n  suspensi3nc 



< i s t r i S u t s s  n u t r i e n t  s a l t s  unif3rmly i n  t h e  medium ;m? pr3vicies 

G r ~ w t h  phases of the a l q ~ l  c u l t u r e  

The inc reasc  i n  c e l l  numbers i n  e c u l t u r e  fo l lows  

c h s r a c t e r i s t i c  2actern snf che f o l l x i n g  f a u r  3hsses  h5ve been 

r e c ~ g n i s z d .  The ty:>ical gr~swth curve of a? a l g a l  popula t ion  i s  

shmn i n  Figure. 

a. Lzq 3r inc4ucti .m phass:- 

Ths c e l l s  t a k ~ n  fram t h e  s t ~ k  c u l t u r e  and i n ~ c u l a t e d  to 

the new f l a s k  hzve t c l  a c c l i m ~ l t i s ~  ta t h e  new medium. So there 

i s  n;, c e l l  d i v i s i m  f q r  a f e w  h x r s  tnd t h i s  phase is kn2-wn 2 s  

l a g  sr ineuc t ion  2hase. 

k. ExponentiQ 3r growinq ;~hzse:  - 

The cel ls  divide s t e ~ d i l y  a t  a e m s t a n t  rste and the grmth  

cant inues  till the c u l t u r e  reaches  its maximum concentratian. 

c. S t c t i ~ n e r y  phase: - 

Once t h e  csl ls  reach maximum c ~ n c e n t r a t i o n ,  g r ~ w t h  is 

~ r r 2 s t 2 2  an? t h e  c u l t u r e  i s  s t a t i o n e r y .  The pppulation more 3r 

l e s s  remains c m s t a n t .  

(3. Death 3r dec l in inq  7hase: 

Af t e r  a l ~ n g  13erioC i n  s t a t i o n e r y  phase, the cell  may lose 

its v i t z l i t y  m d  s t a r t  t o  2 i e  m?. the populatim dec l ines .  

Determina t im of  ce l l  b c n s i t i e s :  

Since rnmt 2f the miem-algae a r e  less t han  10 ;6 in'stze, 

c x n t i n g  i s  d ~ n e  wi th  haemacytsmeter. 





H?.emccytqmeter h s s  9 chainbsrs, 4 si?es having 16  d i v i s i 2 n s  

an2 5 chambers with 25 c ' ivisiom i n  t h e  cen t r a l  b l ~ c k .  At l e a s t  

c?unting sh3uld be ? m e  i n  3 chmbers .  The cell d e n s i t y  i s  

calculated using the f2rmul a. 

4 
Cel l  Density (ccl ls /ml)  = Average counts per chamher x 10 . 

5. Harvest end :1rcserv2tisn: 
0 

Mnrvesting a l g a l  c u l t u r e s  i s  a simple p r x e s s  wherein t h e  

kn~wn quen t i ty  : I £  a l g e l  c e l l s  are power3 i n t o  t he  l e s v e l  r e ? r i n g  

u n i t s .  Harves t  sh2u l l  be Sane a t  the l a t e  phesc of 13gar i thmic  

g r m t h  when the  dens i ty  i s  high and d e 2 l e t e  t h e  c u l t u r e  e a r l y  

i n  t h e  s t a t i o n e r y  phase. 

S~metimes e s ~ ~ c i a l l y  dur ing  adverse weather cond i t ions  it 

i s  a 2roSlem t o  maintain t h e  c u l t u r e  2nd e s s u r e  c s n s t a n t  supply 

ta meet the  hatchery requirements. 

F o r  canccnt rs t ion  and g r e s e r r a t i o n  2f t h e  algae, f r z e z e  

drying o r  sun 2rying can be a z ~ p t e d .  Freezing can be 23ne by 

f l o c c u l s t i ~ n  of the algae by ad?,ing alum o r  lime o r  a d j u s t i n g  

t h e  pH using Sodium hydroxide. Known q u a n t i t y  of z lgae  coul2 be 

preserved by t h i s  method so  t h a t  it c l n  be use2 f o r  f eed ing  the  

lsrvae l a t e r  dur ing  adverse woather cond i t ions  when the c u l t u r e  

f s i l s  o r  t akes  longer t i m e  t o  reach the required cell 8ens i ty .  

During f loccul2t io.n t h e  $3 of t h e  algzl culture i s  

increased by t h e  a d d i t i ~ n  of Sodium hydroxide un2er v igorous  

s t i r r i n g .  The c u l t u r e  i s  then l e f t  for one hour undisturSed.  

The a lge l  mass d e ~ o s i t s  on t h e  Sottom. The clear water i s  decanted 

and sej iment  cg l l ec ted .  Then t h e  pH is  brou*t $own t o  t h e  

o r ig in21  value  Sy adeing d i l u t e  HC1. The a l g a e  is now ready 

f o r  f r eez ing  o r  drying. 



Drying can is? 13~112 by ~ o u r i n y  t h e  a lgee  i n  a n m e l  trays :md 

keeping i n  sun l i g h t .  Once 2ry t h e  z lgae  c m  be-scra??ci? from the 

t r a y s  an2 kept i n  air t i g h t  g l a s s  b o t t l e s .  

9efore  f r e m i n g  the  algae heve t o  be treated with a fzw 

Th<? f rozen algse csn f:e s t ~ r e d  f o r  3 months. 

Mass c u l t u r e  ~f phytoplanktm a t  Nar3kal 

A t  Narzkal Research Centre of t h e  Central I n s t i t u t e  3f 

Brackishwater Aquarulture, nixed c u l t u r e  of phytoplankton 

>re?.~rnin2te? Sy Chsa tocsros  a£ f i n i s  i s  r a i s e d  f o r  f ee2ing pral.%m 

!. arvee . 
ThG c u l t u r e  i s  d9ne in 1000 l i t r e  c a ~ a c i t y ,  whi te  f i?:reglass 

t m k s  plsced under t h e  g l a s s - rmfe?  shed. Fresh seawater 

(30-34 pp t  s a l i n i t y )  f i l t e r e d  thrmgh 50 rnicrm mesh b o l t i n g  

c l o t h  i s  taken intt3 t h e  tank snd it is  f e r t i l i z e d  w i t h  t n ~  

f ol lawing n u t r i e n t s :  - 
Sodium n i t r a t e  1 2  p2m 

Potassium orthayhos2hate QP~ 

E3TA 
< - 6,l;pm 

_ I 

The tank i s  aerated. with t w 3  air s tones .  The interl;i-",.l~- - . . 

of the l i g h t  i n  tine shed varies f rm 20,000 to 1,20,000 171x 

6uring f a y  time and the temperature of t h e  seawater  from 

28°C-35OC. Under these  c ~ n d i t i 9 n s ,  the diatoms mujltiply 

r ~ p i d l y  and golden-brown bloc2rn i s  obtained witbin 24-48 hzurs. 

The c u l t u r e  i s  < ~ r n i n a t e ~  by ~hzst3cers& forming *Ego%. 



The o t h e r  diatoms zccount f o r  10-25% snd represen ted  hy s p e c i e s  

of T h a l a s s i o s i r a ,  $keletonsma rind X i t z c h i a .  The concer? t rz t ion  of 

diatoms w i l l  be  3-4 lakh c e l l s / n l  of culture, T h i s  c ~ l t u r s  i s  

used for feed ing  l z r v a e  and a l s o  as ino~ulum f o r  f r e s h  'x>tc?- 

c u l t u r e s .  The a l g a l  c u l t u r s s  w i l l  be ready for use  16-20 h r s  

2f t e r  inocu la t ion .  

Cu l tu re  of R o t i f e r ,  Brachionus E i c a t i l i s  --- ---- 
The r o t i f e r ,  Brachionus p l i c a t i l i s  i s  used a s  l a r v ? J  feed 

f o r  mysis and p o s t l z r v a l  s t a g e s ,  I t  can be c u l t u r e d  by t ~ o  

methods. I n  t h s  f i r s t  i ~ e t h o d  it is c u l t u r e d  by adding t h e  feed 

i n t o  t h e  tank. I n  t h e  second method, t h e  rotifer and f e a 5  a r e  

c u l t u r e d  t o g e t h e r  i n  one tank.  

The procedure f o r  c u l t u r e  of r o t i f e r  followeZ zt Narakal  

Research Centre  of  CIBA i s  given below:- 

Seawater i s  f i r s t  f i l t e r e d  through 50 micron n c t  and 

t aken  i n t o  2 ton ,  10 ton  o r  40 ton t anks .  It is then f e r t i l i z e d  

w i t h  groundnut o i l  cake (juice), u r e a  and superphosphate  a t  the 

r a t e  of 200 g, 2 g and 2 g res;2ectively per ton  of  water .  The 

t m k s  a r e  w e l l  a e r a t e d  mc?, i n o c u l a t e 8 '  w i t h  starter c u l t u r e  o f  

C h l o r e l l a .  A f t e r  a day o r  two when t h e  pH i n c r e a s e s  above 7, 

a  s t z r t e r  c u l t u r e  of 2 .  ? l i c a t i l i s  i s  added t o  t h e  t a n k s .  

Within 2-3 days a  bloom of  C h l o r e l l a  deve lops  and t h e  r o t i f e r s  

m u l t i p l y  ra2 id ly .  A popu la t ion  d e n s i t y  o f  250 nos/rnl w i t h i n  

4-0 dzys is obtained.  Harves t ing  i s  done i n  the morning every 

day w i t h  a p lankton n e t  (40 micron mesh n y l o b o l t )  . 
The harves ted  r o t i f e r s  a r e  washed in clean seawate r  f i l t e r e d  

through 40 micron n y l o b o l t  ~ n d  *frozen i n t o  blocks i n  a deep 

f r e e z e r  us in?  10% g l y c e r i n e  2s c r y o p r o t e c t a n t .  



Artemia n a u p l i i  

Though Artemia n a u 2 l i i  a r e  n a t  being use5 st C13A, 211 

commercial h a t c h e r i e s  u s e  Er temie  n a u p l i i  which ilre g iven  frorn 

?43 t C  PL 5. San Fra.nscisco s t r a i n  of Artemia c y s t s  have a high 

7 e r c s n t a g e  of h ~ t c h i n g .  T'rGse c y s t s  a r e  ? laced  i n  norm21 

seawster .  X i t h i n  2 4  h,>urs t h e  n a u p l i i  h a t c h  o u t .  For  2 roduc t ion  

of one m i l l i o n  p o s t l e r v z e  t h e  requirement  w i l l  be 8-10 kg cysts- 

F ~ e 2 i n q  s t r a t s g i e s  

The S a r v s l  s t a g e s  of r a ~ r n s  should  '2e f eb  @ 50,000 t o  

1,00,090 cells/rnl of f i s toms .  Feeding should  bs done 

2 e r i o d i c a l l y  s o  t h a t  a t  any give11 t i m e  t h e  a l g a l  ce l l  coan t  

should n o t  come dowr~ Sslow 50,000 cells/ml i n  the l a r v a l  r e ~ r i 3 g  

tanks .  R o t i f e r s  s r e  fed from mysis s t a g e  onwards O 100 ?Ios/ larvae 

per day. 



7~73 r:<~, AT.ATZaJ 3F MICA0 PARTICULATE F E E D  

BY 

S.A. A l i  

Micro p a r t i c u l a t e  c=rn?oun?e2 ? i e t  is use2 f o r  r z a r i n g  t h e  

?os t l a rv?e  (?ostl ; irvae 1 2ni.vards) i n  hatchery anr? n u r s e r y .  I t  is  

;:rl-pared using low cast ir,gredier,t s  svail able l o c a l l y .  The 

? r 3 c ~ ? u r e  f 3r p r e ~ a r i n q  t h e  m i c r ~  ? a r t i c u l a t e  F i e t  i s  o u t l i n e d  

C>rn?ositicm : ~ f  t he  d i e t  

Prawn wcste 2 0  ? a r t $  

Mantis shrimp 

Fish meal 

Graund n u t  czke 30 '" 

Tagioca 20 " 

V i t a i i n  m i x t u r s  ( *) 1 par t  

Minsr2l mixture i"*) 5 ?arts 

(*) V i t s m i n  mixture 2 ta ' ; le ts  ~ f  Beca-jex 

rnu l t iv i tzn in  t a b l e t s  p e r  Kg of' feed.  

(;+*I M i n e r d  mixture 10 g  of cdlcium carSonate  

2h,2s:>hate p a r  kg of fee?. 

The ~7roximate c3mpositior1 of t h e  feed sh3uldebe:-  

~~isture'not mor2 t h ~ n  6% 

Crude p r o t e i n  no t  less than  38% 

Ligid n o t  l e s s  thzn 6% 

Carb ~hy? r s t e  n3 t  less than 24% 

Crude F ib re  no t  m 9 r e  thsn 6% 

A s h  no t  m > r e  than 20% 



1n';reC i e n t s  

A l l  th?  i n g r e z i s n t s  sh3ulC'. be ~ b t z i n s d  i n  d r y  f ~ r r n .  

Gcn~<r-:lly, f ishmc27i, groun-7 n u t  cake znc! tapioca p o w Z s r  a r e  

a v ~ ~ i l a - l e  as :r'r m s t = r i a l s .  Pra.tm w~.s te  a d  mant is  shrim? s 3 m e  

timcs hsv? t 2  Se c ; l l c c t &  i n  f pssh coneiz i2n and $ r i d  i n  t h e  

Jvln at GO°C. :*fiere t h a r e  i s  no 2 ~ s s i S i l i t y  of e l e c t r i c 2 1  Crying, 

thz rna t s r i z l s  may Se 6riec2 i n  t h s  sun, But as far ss 2 2 s s i b l s  sun 

Pc;wc!ering :: 

The ingreCiei-its m3y 232 pv~c?eracl e i t h e r  i n - l i v i d a a l l y  2r 

sfter mixing them i n  an a l ~ c t r i c a l  g r i n % r  sn2 t h e  pow.!?r s h i u l ?  

~ ~ ~ ~ c :  c 2myouncl inq: 

The f e d  s h : ~ u l ?  he c3rn;~un!2ecl by mixing the i n g r ~  ' i ~ n t s  i n  

t h e  ~ > r o ; ~ g r t i o n s  a s  per  t h e  f s r m u l ~ .  I t  s h ~ u l i !  be mixer? ;?ro?erly 

an.. h~m2genise2.  Water (400 t o  500 m l  p e r  kg of 2ry fa?.') shjulc '  

Se aldel and made i n t ~  a fough. The fcec? should be s te~mz? .  i n  

c3o;car (without  weight) f2r 10  minutes. It shoul? be $ s l l e t i s e L 2  

i n  3 ~rn diametar  C i e  an6 ?riei' a t  6 0 3 C  f o r  12 hours. Thz C r y  

fsd should be s t o r e d  i n  polythens  bags kept i n  goo? c3nt~iners. 

Prepara t ion  af micro-par t i c l es :  

T h e  f r y  p e l l e t s  of the feed i s  p r e p a r d  i n t o  micrc- 

p a r t i c l e s  of require2 s i ze .  a The p e l l e t s  are ground i n  an 

e l e c t r i c a l  g r i n 5 e r  wi th  c ~ n t r o l  le? speed .  Then t h e  pgweered 

m a t e r i a l  is  sieved through t h e  r e q u i r e d  s i z e  sieve. F3r 

p o s t l a r v a e  1 u s t o  PL 10 ths ;>a r t i c l e  s i z e  of diet can be between 

203-500 microns. From PL 10 upto PL 20, the p a r t i c l e  size of 



' l e t  c?n bz 1300 rr,icr.ans. A f t e r  t h a t  3 m p e l l e t s  C a n  b2 us& 

f 2 r  f?ec.ing the juveni les .  

TC iha 2 c t t c i l s  >f L2ar t lc le  s i z e , -  fesLing r a t e  an5 frequency 

c2 - 7 ' ~. .e : lng ~f t h e  lzraaz i n  hatchery  2113 n u r s s q  a r e  sumrnzrise?. be1bw:- 

---------------------------------------"-------------------------- 
':';ts,-2 ~f p a r t l e l q z  quan t i ty  3f fee? per  day 'sche2ule2, t irde of 

L arv  -la s i z e  3f -per $000 l a r v a e  feed ing  ' 
fee? 

I~Iysis 111 2 00 '200 mg D i v i l e  fee?. i n  t h r e e  
U 1 3 t 9  post-  m i c r ~ n s  equal ?arts -6 fee2 in 
1 zrvae PL. 5 t h e  morning, a f t e r n = m  

a3c3 evsning 

PLll-TL25 1000 2-3 CJ 
microns 

PL25 z1-16 3 mm 10% b3?y 
sk me ? e l l e t s  weight 
-------------------------------------------------------------------- 
Rearin; ,zf l a rvze  uslnq m i c r s - p s r t i c l e  ? i e t :  

The s a r l y  l a rvae  (from 2ss tozoea  I oni+ar?s) q;;n a l so  be 

rez re?  using t h e  ssme mic r2-2ar t i cu l s t e  c3mpunde< d i s t  with a 

~ s r t l c l e  s i z e  ~f 50 microns, i n  J2en c u l t u r e  systems. I n  t h i s  

xetho?. t h e  r e a r i n g  t anks  a r e  emosed t c ~  sun l i g h t  under a g l a s s  

h3use. The l a rvae  f e s d  2n a mixture of feed p a r t i c l e s  m? also 

phytcplankton cells which will g r O w  i n  t h e  culture tanks. Thus 

the g r x i n g  l ~ r v a e  rece ive  a mixed Siet which i s  very csnSucive 
0 

f 3r t h e i r  healthy g r ~ w t h ,  The &<vantage ~f t h i s  method i s  that 

s z 2 s r a t e  c u l t u r e  2f a lgae  can be a v ~ i ? e d  and the oame compounde6. 

fee?! can be use? u n t i l  the larvae atta-in stobkable size,  

s impl i fy ing c3nsidsraSly ,  the  r e a r i n g  techsique. Using t h i s  rnethcd 



a surviv,:l rite IS hi??- - S  8 0 h  caul?, bc r-chievod, The r - t n  of 

.fez2ing of 50 m i c r ~ n  s i ~ a  r ~ i c r o - - 3 z r t i c u l  7 t L ?  fez$. i s  5 g r z m s  per 

P, - y  in th res  C?ivil2.:f! ? . Q s ~ s ,  i n  r3nz ton capzcirty t?.nk when 

1,00,000 (ne l-ikh) n r 3 u . > i i i  are st~ckec?. 



INTRODUCTION 

Crustacea a r e  s t t r a c t i n g  thz  rn,>st z t t e n t i ~ n  to?zy i n  Jur 

c3untry as n x i c u l t u r e  s , -ecids l i k e  shrimps, l s b s t c r s  an: s.)n? 

~f t h e  crzbs I r e  ga in ing im2ortance f o r  i t s  ew2rt p t z n t i ? l s .  

H>wcver, c ~ n m s r c i ~ l  s c a l e  ; ? r9Suc t i~n  25 t hese  s p e c i a s  havs n3 t  

t2ucheZ t h z "  L>cak <us t~ same sh2r t -c  ~mings  i n  c v a i l a b l e  

technalogy. Culture 9f a t h e r  spec izs  is  s t i l l  i n  the  ex:,arimintsl, 

'evclopmental dr p i l o t  p l a n t  s t zgzs  wi th  much s t i l l  t 3  be 

achizved ~nc ' s r  t h e  hea?s df i n e v c n s i v e  Gefinec? P i ~ t s ,  rnlintananca 

3 E  ? ; a t e r  q u a l i t y ,  l a m s 1  su rv ivz l  en. l i s ~ a s e  c o n t r ~ l .  

A l m 3 s t  with ~ u t  e x c e T t ~ s n ,  t h ~  i n f c c t i s u s  Cisease pr.c;.blems 

t h z t  have surf2ced i n  crus tacean c u l t u r s  a r a  microSis l  i n  s r i g i n  

is. b a c t e r i z ,  fungi  an? p r3 t -zoea  a l l  sezm ts be of s i g n i f i c a n c e ,  

with b c c t e r i a  well i n  the  1 2 ~ 2 .  cArrdng t h e  b a t t e r i a ,  t h c  

-he l l -2 t s t roy ing  f s m s  an6 t h e  h o l o ~ h i l i c  v i b r i k  s r e  nckz-~dsrthy. 

%rns jf t he  most se r ious  c?iszas2s of l o b s t e r s  l i k e  gaffkaoaia  

and s h a l l  d i s s a s ~  caus? r n 3 r t a l i t i z s  i n  concentra ted  po2ulat i3ns.  

Shel l  Ziszasd, c i l i a t e  d i szase  an2 g ray  c rab  3 i s e a s e  manifzs t  

themselves I n  shzeding tanks. Much can be learner? 7th3ut the  

r 2 l e  :f pathqgzns i n  mar icul turs  p o p u l a t i ~ n s  thrzugh s t u ?  ics 3f 

those  a r t i f i c i a l l y  he l?  animals, S ~ m e  ?f the  i m ~ p r t a n t  c;iSC??seS 

t h a t  2rz  n e w  o r  may become ~ r ~ b l e r n s  f o r  successful.  shrim;? c u l t u r e  

has b c ~ n  sm;nsrizzr? Selaw. It s h ~ l ? .  be 2ointzd  =rut t h a t  n?,iny ~ t h e r  

2 3 1 a s i t a ~  ~f sbrlm)s f r ~ m  n a t u r a l  waters h ~ v e  hem i?.entifie?'. 



; ? a r t i c u l a r l y  p r ~ t s z 3 a  an? w 2 r m s ,  b u t  t h e s e  have n 3 t  yet ..-a 

' e m ~ n s t r s t z d  t 2  S s  2f s i g n i f i c a n c z  t~ msricuLtue p o g u l z t i i n s .  

I t  sh3ul?  d s o  be 2 3 i n t  2. ~ u t  t h z t  same >f the  3rganis .w 

r e s 2 ~ n s i b l e  f 3r SQ c ~ l l e 2  "C'iseascs" are f a c u l t a t i v e  p?~t1vg:ns 

2nC sre 2blc t3  ;3r2s?sr when c u l t u r e  c m ? i t i . ~ n s  a re  less -tr,;.n 

o?timal. 

V i r S i ~ s i s  3f shrirnqt3s (x. parahem2lyt icus)  

Spzcies  a f f ~ c t e d  : Pink shrimp, 2. 3u3rarurn 

Brzwn shrimp, 2. aztecus 
- - white  shrim2, 2. s e t i f e r u s  

G r ~ s s  s i gns :  Animzls bzcome une2sy anr! jum2r h i t t i n g  t h L  cJJcr 

3f t h e  aquarium. Thay -lrop ?,mn t o  t h e  3 c z t  .;n 

l y i n g  sn t h e i r  si?.?s and thzn jump again. ELK 

wi th in  3 hours o f t z n  i n  t h e  u p r i g h t  pos i t iF , , r  

Haemolymph c l o t s  slowly an2 Sscome t l x ' . : i ? ,  

h ~ ' y  muscle may becams milk-y, h c m x y t e  numl -~ r s  may 

ba r ~ ~ u c ~ 3 .  

Cause: Exotoxin liberate' by t h e  b z c t s r i a  

rsteth2d of D i a q n ~ s i s :  I s ~ l a t i o n  ~f causative agen t  on bl:.;i4 

agar 2r b r z i n  h s a r t  i n f u s i m  agar. 

E f f e c t  3n h ~ s t :  Behavi3rs l  a 5 n o r m ~ i l i t i e s  and r a p i ?  'Fdsth. 

Treatment: Nothing r e p r t e d ,  h u t  a x y t e t r a c y c l  in* i n  

water  may be trie2. 

Prevent ive  measures: Water s t e r i l i z a t i o n  snd f i l t r a t i o n .  A v ~ ~ i ? .  

use of cantaminatccl n a t u r a l  fa136 zn? avs i?  

excess ive  hansl ing,  



r'ILA7SlZ$JTOUS BACTERIAL DISEASE 

C irnrn~n nanc : Lzucsthrix l i s ~ a s e  

Xhi te  shrimp 

C a l  i f ~ r n i a n  brown shrimp 

CZUSE- 2 Filamznt2us bqctsria of genus Leucothrix 

Grass s igns :  F i l ? m e n t x s  ~ r ~ w t h  7 f t z n  on appenc3sges 3n 1 3 s t - l ~ r v ? ~ ,  

Diaqn2sis: Direct r n i c r ~ s c o ? i c  e x m i n a t i o n  3f fresh m3unts. 

G r ~ w t h  3n nan-seltctiv? mc2ia. 

E f f ~ c t  on host :  Czn ~ r x 3 u c e  m o r t a l i t i e s  3f p3st.larvae with 

heavy i n f e s t a t i ~ n s ,  -~" iu l t  shrimp can be kills2 by 

in3culatie~n of c u l t u r e e  bacteria, M o r t a l i t y  3f shrfmps 

w i t h  heavy i n f ~ s t a t i ~ n s  of gills usua l ly  o c c u r s  % r i n g  

3r imme?istely foll3wing m ~ u l t i n g .  

Treatment: P ~ t a s s i u m  pemangana te  ( 5  t3 16 ppm in 1 hr. s t a t i c  

t r e a t m s n t )  e f f z c t i v e  fL2r 10 days. 

2 r e v e n t i v e  measure: Maintanance ;f g3o? w a t e l  quality. 

. . . I . .  

LARVAL iWC03IS OF SHRIMPS 

C ~ m m o n  N a m e  : Larval m y c ~ s i s .  

S~ecies affec tcr2  : :White shrim? 2, s e t i f e r u s  

i3r3w-n shrimp:E. a z t e c u s  

Gross s igns :  .Systariic i n f o e t i o n  3f larvae with extensive h i g h l y  

brznched fungal  mycelium t h r ~ u g h o u t  bo4y. The 

mirnal  became y e l l o w i s h  grean in, colour w i t h  

numerxs o i l  droplets. 



Causc: - 3 u n p s  L.iqzni?ium Sp. 
Meth:? if ? iagnos i s :  G r ~ s s  s i g n s  an? i s  ) l a t i s n  2f fungus  i n  --- 

t r a ~ s f z r  ~f c u l t u r ~ r '  mycelium t s te r i l e  seawatar .  

E f f e c t  ,n h :s t :  M2r te l i t i e . s  sre rp ;c?ueed r a p i , ? l y  i n  h z t c h e r y  

l a r v  aa first  mysis  stage 

M - z t a l i t i e s  may r e a c h  100% w i t h i n  2 days.  

Treatman t : Malach i t s  green is  rep;rte? as e f f ~ c t i v e  

measure a t  .901 t . 2  006 ppm ' T r a f  l a n '  O 0.01 ppm. 

P r e v e n t i  :n me;.sures: Chl:.jrinati ;n ;nd' f i l t r a t i  .,a .f w a t z r  i s  

an e f f e c t i v e  measure. 

FUSE;RIUIi/l DISEASE 

Cause: Fungus Fusariurn Sp. 

a s  well. 

G r j s s  signs:. Black c ~ l 3 u r e 5  g i l l s .  T h e  ?isease cimes i n  f - r m  

~f e > i z : . ) t i c  mc7 cause  2b:~ut  90% m ~ r t ? ~ l i t i e s .  The 

fungus t y p i c , s l l y  s f f e c t  t h e  g i l l s ,  Sasa l  segments :f 

walking legs br?y  a a l l  b e h i n l  t h e  gi l ls .  

Treatment : Malach i t e  

e f  f e c t i v z  a g s i n s t  ex;;sed spires sn? hyphae. But 

i n t e r n a l  hyphae and s p , ) r e s  a r e  n ~t a f f e c t @ ? .  

COTTON DISEASE OF SHRIMPS 

Cause: S e v e r a l  m i c r ; s p ~ r i 2 i m  p r - > t > z   as, e3. Ngscma nels mi. 
I 

Ple i s t3pher -a  sp a d  T h e l s h a n i a  Zuprara .  

G r 2 s s  s iqns :  Opaque whi te  s r e a s  i n  a b f ~ m i n a l  muscles  whish ' 



i s  f t a n  extznsive.  S~mztimes t h e r e  i s  blu3-black 

c : l ; u r  ;n Sack snr" sirlds f t h e  shrim?, ft 3Jsa invz:,2s 

the  di- jzs t ive  t r z c t  an4 hez r t  . 
ilbth,? 3f Ciaqn isis: Gr lss  s igns  p r iv i9e  a g:).? clue.  Eluc-  

S l ~ k  ; ~ i g n s n t z t i ~ n  e s p a c i a l l y  f ;un? w i t h  Pleist:;" r? 32. 

i n f e c t i  a s .  Micrr s c ~ y i c  ~ x z r i n a t i  ;ln if f r e sh  s q u ~ 1 s h ~ s  

fr TI infect?? muscles r e v e d  micr- lsp3ri f ian s p r a s .  - 

S t ~ i n e c ?  s? :rcs givz c lue  f ~r the  :;iagn 7 s i . s .  

E f f sc t  Jn t n e  h x t :  Tr;;r,smissi4n i s  ?r-b?;ly Sy i n g e s t i  :n .f 

s3,re.s ;r ;f intzrrnediatc h ; s t s  which i s  fe?. n thc  s2;rLs. 

Mult iple  in£ z c t i ~ n s  c~zn jccur. Infactec7 ind iv i : ' .u~ ls  can be 

wsakene? sr k i l l e e  s s p e c i s l l y  i f  %her e n v i r  nmental 

s t r e s s e s  exist. 

Trestinent: N,:n rep.3rtzZ. 

FUNGUS DISEASE OF FRESI-DJATER SHRIMP 

Cause:: C 'nsidere5 t - Se csusec! by an unknzwn fungus. e 

Spscies a£ fzcted: Mzcr-,brzhium r r ) senbzrq i i  

G r  )ss signs:  Usualby t h e  shrimp l a rvae  are a f f ec t ee .  Small 

opaque whi t i sh  patches  x c u r  first a t  the  base :)f 

ap~en.!r;ges an? i n  t a i l  2f larvae then spread thr:'ugh>ut 

the e n t i r e  b;2y. 

Effect .;f h3st: Pr.3 'uce sporadic  hzavy l a r v a l  m ~ r t a l i t i e s .  

Preventive messures: In fec ted  l a rvae  shoulfbbe rem ~ v s d .  

Trgughs an? t v l k s  Shjul?. be cleaned and Z i s i n f z c t e d .  



E(njwn q2(2qrs:?'nic rmqe :  

U12iquit ,~us i n  rn>rin& watdr. T h i s  c m  a l s o  cause z n t z r i c  

i s tu rkanccs  i n  humans. An;.ther v ib r ia ,  _V. panub i rus  has been 

r - p r t a r !  f r ~ m  p m ?  cuituss shrim? (g. aponicus) i n  Ja2an where 

It causzs blackening sf g i l l s .  

2 .  V i b r i ~  z l g i n c l y t i c u s  

Gross s igns:  

Shrim? bec.>riiz l e t h a r g i c  and ~ i s o r i a n t c d ,  Abd3minal muscle 

k c  Jm? cyaqu? white with rs? 2 i s c o l 2 u r ; . t i ~ n  of 2leop2rJ's a:? 

2eriopods.  I n f ~ c t c c :  snimals l i e  i n  u p r i g h t  p9si t i .m.  

biaqnosis :  

I sd l&ion 3f b a c t e r i a  from haern7lymph of maribun? animals 

,3n t m t i c a s z s 3 y  agar  w i t h  2% sslt. 

Effect ,2n h ~ s t :  

Mass m 2 r t a l i t i e s  s e c u r  i n  t h z  aquarium helC l a rvae .  Majb2r 

l a s s e s  a r z  rL-p2rtaci i n  tznk  hel? j uvan i l c s  and al-3ults. I n  some 

i n s t ances  mc2rtal i t izs  upto 100% have bssn r e p o r t s ?  i n  tank-he12 

popul ~ t i o n .  

Bsoxm Spat  D i s e ~ . s z  

Spzcies  zffect& : Pink Shrimp 

White Shrimp 

Brown Snrimp 

Causz: Several spec i e s  >f ch i t in -? .es t soying  h a t e r i a  

especially x. , ~nqu i l l a rum and Pseuc? m m a s  have. been 



G r ? s S  s i q n s  r 3 r  ;wnish src;:'?" a r 3 s s  a;>?ezr 2n t h e  sx,skolet:n 

as srnz11 c i rcul2 . r  sp2ts. 

D i s ~ 3 s i s :  Fr3wnish s;>ts < > f t z n  wi th  w h i t s  margins an? 

c:e;2ress&. c e n t r e s  3n ~ x ~ s k s l e t ~ ~ n .  Sometinss necr3si-s 

c;?laar i n  t h 2  un;!zrl'_iing t i s s u - s ,  b a c t a r i e l  i s : > l a t z s  

inclucTs c h i t i n - S c s t r z y i n q  srganisns.  

E f f c c t  ,3n t h e  h , s t  : I n  s ;mi  i r s tc lnces  tank-he12 p27ule t i 'ns  rnzy 

be infac tur7  rs?ii?ly ; ? r ~ C u c i n g  100% i n f e c t i m  w i t h  

m o r t e l i t i ~ s  ?Lue t o  35-11 f!=struct i .cn,  Thcre mzy S* 

p r 9 g r e s s i v s  " e s t r u c t i x  of the e x o s k e l e t ~ n  ?epen ;ing 

2n t h e  r = u t s  95 a n t r y  ~f  t h c  s ~ c ~ n 3 a r y  pa th .~g?ns .  

Treatment : Mixtures 2f ma lach i t e  green fa rmal in  a t  0.35 t~ 

1 ppm mi-? 2 0  t:> 75 p p m  r e s y & c t i v s l y  is e f f a c t i v e  i n  

r s l u c i n q  the lgsses. 

Terramycin ( 2 0  9'45 g r a t i o n  fcr? for 14  'ays) i s  

a l s o  e f f a c t i v s .  

P reven t ive  measurEs: Aeequata w ~ ~ t e r  f i l t r a t i ~ n  a?,d s t e r i l i z ~ t i  3n. 

R e m - ~ v s  infcctac? anc2 des-2 in,2ivif iuals ,  Prevsnt  

i n j u r i e s  which probably s e r v e  as :>rirnsry p o r t a l s  

,2f entry .  



TR2lSIO9.T OF PZA'rq% SEED 

3~ 

S.I4. P i l l a i  

For  s c i r n t i f  ic ;?raTm f a r n i n g ,  the a v z i l a b i l i t y  of 

rc- ju i rc?  numbers gf s ~ s d  st t h z  p r o p e r  t i m e  i s  the most 

in;art ; int  a s p c t .  This  bscomes nore s i g n i f i c a n t  when h i g h  

? ,zns i ty  i n t e n s i v e  f ~ r r n i n g  is > r a c t i s e d .  T r a n s p o r t  of prawn 

s e ~ d  frcrrt t h e  h a t c h e r y  a f t e r  n u r s e r y  r e a r i n g  t o  t h e  farm i s  

t h e  l a s t  s t z p  i n  b s t c h e r y  product ion o f  seed prawns. 

Types o f  Seed Trsnspor t ; -  

Szed Jreims c?n be t r s n s p o r t z d  by two methods:- 

1. T r i m s ~ o r t s t i o n  i n  opzn c o n t a i n e r s .  

2 .  T r m s p o r t a t i o n  i n  closed c o n t s i n a r s ,  

1. T r a n s p o r t a t i o n  i n  onen c o n t a i n e r s  : - 
For sh3x-t ? i s t a r i ce  t r m s p o r t  of seed this method i s  

2mL>loyed. The d u r ? t i a n  of t h e  t r a n s p o r t  csn be upto 2 h o u r s  

wi th  st least  one o r  two wate r  exchanges. 

2 ,  Trms; ,or ta t ion  i n  clos-76 c o n t a i n e r s :  - 
For long  d i s t z n c e  t r a n s n o s t ,  the seed should be n~-cked  

un2er axygen i n  pro?cr con t2 ine rs .  

6te s inv31vcc1 i n  seed t g e n s ~ o r t ; -  

T h s  ~ n t i r e  o p e r a t i o n  of t r a n s p o r t  of prawn seed from the 

h s t c h e r y  t o  t h e  farm nzy Sc clsssifieC i n t o  t h e  f o l l o w i n g  steps:- 

1. S e l e c t i o n  of  c o n t a i n e r s  

The s e l e c t i o n  o f  c o n t a i i e r s  deponds upon the  moee 

e u r a t i o n  o f  t r a n s p o r t .  For  short duration transport 



F'XP t m k s ,  G I  t anks ,  Jerry c a s ,  P l a s t i c  b i n s ,  Drums ant' 

5ucke ts  e c c .  ars usz2. For long  e i s t z n c e  t r a n s p o r t  

~olythenc bags are t n z  ideal f o r  2ack ing  t h e  sesd an? 

then t h e y  czn be ~ n c l o s c ~  i n  ,?aper c a r t o n s .  

2 .  Oxyuen p+ckinq: . 

Oxygsn ~ a c k i n g  of t h z  seed i s  a nust if ths distance 

en: d u r c t i a n  of t r z n s p r t  i s  l o n g e r  z l s o  when t h e  

q u z n t i t y  of s se2  i s  m o r e .  Polythene bags  a r e  the i d e d  

c o n t a i n e r s  for oxy ;en peeking. DOcc3ntent of 2 . 5  m L / l i t r e  

i s  founc? o p t i m l l  f a r  seeC t r z n s ~ o r t .  the bag 

f i l l e d  wi th  wzter  mc! t h e  rem.-iying part i s  f i l l e d  wi th  

oxygen and sea led  t i g h t l y  i n  t h i s  tqans2ort. 

3. Stocking ?ens i ty : -  

The 2 s n s i t y  ~f t h e  seed t o  b e  stocked dspends uFon 

the  sgec i e s ;  i t s  s i z e  behaviour, P. monodon seed i n  

d z n s i t i e s  of 20  to 6000 N o s / l i t r e  was t r a n s p o r t s 2  

.dzpeni i n g  upon t h e  dur-l t ion .of t r a n s p o r t .  Fo r  a d u r a t i o n  

of 36 hours, tk-ie i!3c-1 c J ~ n s i t y  woulf i  be 500 n o s / l i t r e  

und t r  oxygen azckinq.  The seed of 2. i n d i c u s  w a s  

t r ~ n s p o r t e d  @ 50 t o  500 n o s / l i t r e  by d i f f e r e n t  rno2es of 

t r s n s > o r t a t i z x ~  an? $iff e r e n t  d u r a t i o n s .  R Z c n s i t y  of 

250 s e e d / l i t r e  f o r  the journey involving 24 hours and 

100 s e e d / l i t r e  for a l onge r  pergod i s  recomrnsnded for 

P. ind icus .  - 



4. i W i ;  3f -ns?ort. - 

Sae:' i s  t r i n s ? = r t e d  5y roc?, r a i l  o r  air Ae2er?inq 

u2on t h z  d i s t m c e  t o  be t r m s p o r t ? ? .  To nearby i>laces 

from th- s e d  ~ r o 2 u c t i 3 n  c s n t r c s ,  seed could  bs t r a n s p o r t e d  

mard2lly i n  GlXn tor-tainers, 

3 u r s t i a n  of t r m s ? o r t ,  - - ---"- --- 
The c ' u r a t i m  J£ t r a ~ s p o r t  ag;.in, v a r i e s  Cspenping on 

t 3 z  3istan:s. 

6, =E of t r a n s p o r t  - 
n i r a n s : ~ a r t  of 7rsm see? s h s u l d  be ?one e i t h e r  2 u r i n g  

morning o r  evening hours.  This is  more so i r n p ~ r t a n t  f3r 

open c m t ~ i n e r  t r m s ; ? o r t  so t h a t  t h e  dzy ti~s high  

temperature can be ~ v o i Z e ? ,  ~ r a n s ~ j r t  3f see$ a t  n i g h t  

hours  i s  i & a l  s i n c e  t h e  metabo l ic  a c t i v i t y  of t h e ,  l a r v a e  

w i l l  ba lower a t  lower t empera tu res  a t  n i g h t .  

? recau t ions  ? u r i n g - ~ a C !  t r a n s n o r t ;  - 
1. The ~ 3 n t a i n z r s  s s l e c t ~ ?  s h ~ l d  n o t  be toxic to the see3. 

2. The polythznc bags use< f o r  oxygen packing should Se t e s t e d  

f o r  l e a k i n g  bafgre and a f t e r  packing. 

3. F2r s h o r t z r  Fura t ion  t r s n s p o r t  i n  open c o n t a i n e r s  t w i g s  of 

g r a s s  may be provided f o r  seed t o  rest ZTI? t o  minimise 

t h e i r  locomotion. 

4.  During oyen t r a n s p o r t  p e r i o F i c  checking gf the ? r a m s  

shoul2. be  done f o r  t h e i r  g e n e r a l  hsa l th iness  and a t  signs 

of  s t r e s s  the wster may be exchange$. 



During l m g  iist=nce trans?=rt, n a u ? l i i  of l i v e  

2rpanisii.s such  a s  A r t e m i a  3r M3ins. msy be 2153 introc 'uced 

i n  ths polyth?ne Sags to avoi3 cannibal i sm among the 

? r a m s .  

The level 'a£ QxyJer, s h ~ l c '  nst fall below 0 .2  m l / l i t r e .  

The :>H sh,ul?. nLt £311 below 7. 

The l ~ v i l  25 ernmgnia should n o t  be more than 80 ?pm. 

The rnstaboiic z c t i v i t y  3f the l w z e  ean be r n i n i m i s d  b'y 

lo\,iering t h e  temprature of the t ransp3rt  medium by p l l c i n g  

ice o r  s m 2  ? u s t  i n  the cartons. 

Packing s t r e s s  shoulC be minimal. 

P3cking an2 t r a n s p o r t  of the-seed should be done during 

even icg.  

Thermgcole s h e e t s  place2 st the  sides, battom an8 t o p  in 

the c 3 r 2 - b ~ z r 2  c a r t o n  w i l l  i n s u l a t e  the  consignmmt 

a g a i n s t  thermal f l u c t u a t i o n .  



Sal&cti3n ?f sit.? f2r przwn hatch<ry,;m? i t s  f a c i l i t i e s  

r;7 

K.V. Ga2rge 

S e l i c t i m  ,>f s i t e  f a r  c2ns t ruc t ing  the  nstchzry fx-)r p ram 

s s r l  2 r l ~ ~ u c t i m  i s  a  c ruc in l  f s c t j r .  It hczs a major inf lucnca 3n 

thc: SUCC<SS£ u l  tcchnicpl  313erati2ns an? ec33n :,mic v i a b i l i t y  .;?f 

thc hs tchery  . 
Thz f3llowi~g a re  impz~rtant c r i t e r i s  t~ be takdn i n t o  

cmsi2:erati .m f ~r choosing s i t s  f ~r the  hatchery: - 
1. The success 3f a hztch-ry i s  mainly 2cpec3ing upon t h e  

~ v a i l 2 ~ : , i l i t y  of c l e a r  ss;? water. It sh3uld: be 3f g3od q u a l i t y  

an5 have 2 s a l i n i t y  ~f 2 8  - 34 g? t  thr;ugh2ut the ycar.  F3r t h i s  

t h e  s i t e  shsuld be zway f r 7 m  r i v e r  n x t h s  so  t h a t  sca wz.ter is  

n3+ 3 i l u t c 3  by th? freshwater  ? ischarge from the r i v s r s ,  Tur5id 

sda water. i s  n 3 t  rec~mrncn~c? 2s  this w;ul?, b r i n g  i n  lot of 5!-lt 

ancl d e t r i t u s .  

2 .  The sea bott.3rn nzar  the s i t e  shoul.? be sqndy o r  r2cky snc! 

not  muzdy. The s c a s h l r e  shsul.2 be f l a t  3r gen t ly  s l o p i n g  S o  

t h a t  f i x i n g  25 f03t-valve boc3mes easy f f > r  sez. water  pumping. 

3. The s i t e  shsuld Se s i t u a t e d  i n  t h e  neighbourh35d 3f prawn 

cu l tu re  system. 

4. T h e  ~ r3x imi ty  t o  n fishing harbgur w3uld be advantageous 

sc, t ha t  c ~ l l e c t i o n  of gravi2  fsmales and adult prawns for b r m d  

s tack  w i l l  bz e a s i e r .  

5. T h e  a rea  shauld be e a s i l y  a2proachable by goo? roads t '3 

f a c i l i t a t e  free t r anspor t a t ion  of materials. 



6. It s h m l P  n:t '-t l ~ c ~ t s c ?  n:ir s 2 u r c z s  3f them,;l, sewage 

yr Fnrlustriql : c l ? , u t i m .  

7 .  Frcsh w z t z r  f r z c i l i t y  s h ~ u l c ?  bc avai1a')lc-l a t  tho s i t z .  

8. Slush: zn< na-rsky ls3w l y i n g  a reas  a r e  t2 be av:\i<e?. S a ~ ? . y  

zn? hzr? e l e v a t t ~ '  srcas 2r3  rr-com:~en~??c? f ~r easy c x i s t r u c t i c j n  >f 

h 2 t c h ~ r y  an?. t2 av3i5 water l2g;ing. 

9 .  k r s s  si lbjzct  t> s e e  eros i2n  2r s7il e r ~ s i m  s h 3 ~ 1 l F  1 3 2  

.~vsic?:'e?. The s r z a  sh~u1- l  n;t he sffected by cycl ,>nss  ax.' fls31, 

13. Power su12ply s h s u l d  bc a v a i l s 5 l e  i n  the vicinity S 3  thit 

e x p e n 2 i t u r e  Jn r u n n i n g  a?e rz t i Jns  c m  be reduced c ~ n s i . 3 a r a h l y .  

..... 



54  
E N 3 I N S E R I X S  INPUTS IN A SHRIMP HATCHERY* 

BY 

Z .C. i3EXERR 

1. 111 TRODUCT 1OP.J 

Expansion of shrimp f a c i n g  a c t i v i t i e s  i n  the recent past 

en6 s c i e n t i f i c  c u l i x r e  prsctiee x i t h  h i g h e r  stocking densi ty  o f  

farm ponds have r a i s z d  a rs2Fdly i n c r e a s i n g  demand far s e l e c t i v e  

spac i e s  of  seed i n  c o a s t a l  aquaculture. The ereat* and 

u n r e l i a b l e  a v a i l a b i l i t y  of natural seed stock h a s  e m p e l l a d  

t h s  f arrr~srs t o  look for hatchery supply of shrimp e e d s .  I n s p i t e  

of a few commercial hatcheries e s t a b l i s h e d  i n  t h e  country, ?. wide 

scope e x i s t s  f o r  s s t t i n g  up further h a t c h ~ r i e s  t o  bridge t he  gsp 

progre s s i v e l y  i n c r e a s i n g ,  bstween t h e  demand and the supply. 

Hatchery technology is  not new i n  India, More than  a 

ckcade has e lapsed  s ince  t h e  succzss h a s  been achieved i n  t h e  

inC'uced bree2ing of marine sh r inp  and l a r v a l  r s a r i n g  under 

c o n t r o l l e d  condi t ion.  Yet app l i c2 t ion  of engineer ing  s k i l l  i n  

establishing a h a t c h ~ r y  i s  s t i l l  a t  t h e  nascent  s t age ,  It waul? 

n o t  be over emphatic t o  say t h a t  sng inee r ing  input i s  a z u s t  a t  

e v s r j  s t a g s  of ha tchery  opera t ion .  

S i t e  app ra i sa l ,  design,  cons t ruc t ion  and o p e r a t i o n  of the 

systems t o  maintain  a h igh ly  conducive a q u a t i c  environment need 

chz e x p e r t i s e  of one branch of  engineer ing  o r  the o the r .  

Paper  p re sen t s2  a t  t h e  "Eat iona l  Workshop or ~ ~ u a c u l t u r a l  

Engineering ECucation i n  India"  : 16-17 Mayeh organised 

by the Ind ian  I n s t i t u t e  of Technology, Kharagpllr. 



However, an s n g i n ~ e r  must understme the  basic p r i n c i p l e s  o f  

hatchery operat ions  2n2 tuns  h i s  skill, knowlac?ge an? experience t o  

the cornplsx r e q u i r e m n t s  of vsrious ha t rhe ry  components. A 

schematic 2iagram of 2 complete hatchery pradu&icxl cycle is 

nrasznted a t  Fig. 1 t o  acquaint w i t h  i t s  com,?onents. 

2 .  SITE APPRAISAL 

Success of a Shrimp Hatchery P ro j zc t  rests w i t h  the critical 

assessment of physicat  conditions of t he  su r rwn6 ing  environmz~ 

as rega rds  t o  q u a l i t y  and quant i ty  af available process seawater 

a?15 freshwster,  s o i l  cond i t ions ,  climatic fa*oys and levei of 

Fnfrast ructure .  For a gross s i t e  appra i sa l ,  a checklist i s  

prescnte2 a t  Table - I as ready reckaner r e g i s t e r i n g  a l l  known 

physical  parameters. It i s  a precursor t o  ascertain t h e  q u a l i t y  

of seawater by the given i n z i c s t i v e  paramefers as: 

S a l i n i t y  : 30 t o  34 ppt  ; bissq lvcd  oxygen : 90% 

PH : 8.0 t o  8.4 ; Turbid i ty  : Clzarc, nominal 
Temperature : 28'C t o  31C!2C p a r t i c l e  f il- 

t r a t i o n  to 

10 microns 

3. THE DZSIGN 

A hatchery complex is t o  be designed bas22 on t h e  s i t e  

evalust ion,  appropria te  technology intended t o  adopt, funct ioning 

of var ious  components and i n t e r a c t i o n s  thereof. The design 

c o n s i s t s  of f ind ing  out spec i f i ca t ions  arrd e a p a c i t i e s  of  c u l t u r e  

tanks for each component, water supply and e i s t r i b u t i o n  system, 

aeration and f i n a l l y  an effective and pmpaet layout,  



3t 1 Components 

Pro2uction of pos t la rvze  - 20 stage (TL .. 20) being t h e  

t a r g e t  f o r  a shkinp hatchery corrplcx, its design i s  ?one, from 

t h e  p o s t  l a r v a l  r ea r ing  f a c i l i t y  to t he  maturation i n c l u - i n g  

lib, fee2 c u l t u r e  tanks  !~ig. 1) . Growout p+nds could fo-m 

p a r t  of t h e  ha tehsry  complsx t o  Cevzlop p o t e n t i a l  bree?&rs; 

howevsr it i s  only op t iona l  -m2 so i t s  &sign i s  f 2 l t  beyond t h e  

scops of this pspcr. 

(a)  Common requirement. of t anks  

(i) Smaller t . n k s  of c isci l l  ar /ovsl / rectangular  s h s ~ e  with  rom3edl 

corners  are pref  e r ab l a  f o r  easy c l ssn ing ,  s e t c r i l i s a t i o n  and 

prevention of  cross-contamination of d i sease ;  (ii) cons t ruc t ion  

ma te r i a l s  may be of FRF, brickmasonry, RCC o r  ferrocement, 

(iii) f a c i l i t y  f o r  water supL:ly and continuous a e r a t i o n  f ~ r  each 

tank: ( i v )  easy md complete ?!raining by PVC stantipipes o r  

s u i t a b l e  va lves ,  (v) s u f  f i c i s n t  ciearanc.. between tank - d r s i n o z t  

2nd f l oo r ;  ( v i )  a l l  i n t e r i o r  Surfaces be smooth - F R P tank t o  

have proper  res'in covering over  f i b r s g l a s s  mat t ings  anc? masonry 

tanks coats?  with food gr&e epoxy (with  minimum 3 m th ickness ) ;  

( v i i )  e f f e c t i v e  water c i r c t i l a t i on  t o  prevent  se t t femznt  of a l g a l  

c e l l s ,  fooci p a r t i c l e s  an3 t o  keep c u l t u r e d  organisms evenly 

2 i s t r i b u t e d ;  ( v i i i f  cstwalk 1 f o r  easy opera t ion  and maintanance; 

an? ( i x )  c a l i b r a t i o n s  t o  measure t h e  depth and volum of water. 

(b) Specific requirements of t anks  

Spec i f i c  r e q u i r m c n t s  of tanks for d i f f e r e n t  hatchery 

' components are given i n  Table 2. . 



3.2 Kat?r supi3ly an? 2 i s t r i b u t i o n  

Ns te r  beinc; th@ " l i f e  bloorl" of a hatchery,  i t s  su;2;3ly 

and S i s t r i b u t i o n  must bs  c a r e f u l l y  &signed, by finding ou t  t h e  

15sily water requiramznr;, %signing water  supply elements sn, i  

.ef f e c t i v z l y  c o n t r o l l i n g  an2 monitcring w a t s r  q u d i t y .  

(a) ? ? t e r  requiremznt 

Water requirsment f o r  a hatchery Ss ing  a func t ion  of t h e  

t o t s 1  volume of tanks  an2 r a t e  of exchange; it may be exprzssed 

i n  tsrms of A v z r q e  Dai ly  Flow (ADF) base3 on peak 2eman6. 

I n ? i c a t i v e  r a t s s  of water zxchange for 2 i f f e r e n t  @omponents z r e  

givzn i n  Tablz-2. 

The average d a i l y  flow requirement could %e reduce? by 

more than 50% through in t ro3uc t ion  of r e c i r c u l a t i o n  systsm e i t h e r  

i n  i na iv iduz l  compo2ents o r  i n  the  ha tchcry  as a whole. This 

h e l p  t o  maintain a s t a b l e  water  con2.ition and conserve water  and 

snergy. Typical  water  r e c i r c u l a t i o n  systems through a 2 a i r  of .' 

maturation tanks  and f o r  t h e  ha tchcry  a s  a whole arc prcssn tzd  

i n  Fig. 2 and Fig. 3. 

A ~ a r t  from szawatzr, a shrimp hatchery needs fie.;!-, ~ t z r  

f o r  v i t a l  ope ra t ions  l i k e ,  ( i )  ir,c!ucing molt ing i n  t h e  brood- 

s t o c k  by reducing s a l i n i t y  by 4-5 ppt  f o r  two days and then 

inc reas ing  t o  normal seawater s a l i n i t y  so as t o  enable  mating, 

(ii) reducing s a l i n i t y  of PL nursery  t a n k s  g r a d u a l l y  every2ay '  

t o  match t h e  s a l i n i t y  of-growout ponds, anc? (iii) fo r  r o t i f e r  

c u l t u r e '  which needs 75% seawater an6 25% freshwater. 



(b) Wzter sur;r?iy elements 58 
On finl3ifig o u t  t h s  c a 2 a c i t i e s  of tanKs and the ADF, a 

schematic flow diagram ( ~ i g . 4 - a )  i s  drawn t o  r e p r e s e n t  t h e  wa te r  

s ~ g p l y  .and 3 i s t r i b u t i o n  scheme f o r  t h e  h a t c h ~ r y ,  followed :y the 

design of v a r i o u s  e l ~ n e n t s  i n  the  scheme. 

(i) Pumrjs 

A s e r i e s  of  puinps 3s showr, i n  Fig.2(a) i s  r e ~ u i r e d  f o r  t h e  

water  supL31y scheme. Zach of t h e s e  pumps should have a standby 

wi th  i n2 iv i3uz l  s u c t i o n s  2nd a common d z l i v e r y  with necessary  

non-return va lves  (~ig.2-b) . Const ruc t ion  ?9a t e r i a l  f o r  the pump 

impe l l e r  could be of bronze o r  316 S S :  s h a f t  made of 316 SS and 

f o o t  valve made of bronze o r  polypropylene.  Non-metalic pumps 

cculd  a l s o  be preferred (F'razer, 1986). 

(li) F i l t e r s  

P l a i n  sedimentat ion ( o p t i o n a l )  could  ?recede filtrzition 

(Fig.4-a) t o  remove gross  t u r b i d i t y  and provide  additional 

s to rage  a g a i n s t  ahru2t  f l u c t u a t i o n s  i n  the q u a l i t y  of wacsr from 

rnain source,  

Sane f i l t e r s  a r e  cormon cho ice  for f i l t r a t i o n  of seawater  

and frzshwater. Fig.  4-b presents a slow-sand f i l t e r  w i t h  

backwash an3 pum>ing of f i l t s r e d  water t o  overhead tanks. 

However, due to  Su lk  c o n s t r u c t i o n ,  f r equen t  backwashing a . ~ d  slow 

r a t e  of rscovery i n  slow-san3 f i l t e r s ,  i n  r e c e n t  years rapid-  

sand m d  ?ressure-sand f i l t e r s  are S e i ~ g  commonly used. 

Prsssur2-sand f i l t e r s  are compact i n  dssign and zasy t o  

i n s t a l l .  Minimum t w o  ;)rsssure-sand f i l ters are t o  be % n s t a l l e d  

f o r  cont inuous 02era t ion .  F u r t h t r  a number of  on-line ca t r idge !  

W f i l t e r s  couid So used f o r  o2tirnurn filtration efficiency. 



Ovarhzae wat?r t anks  ( ? i q .  2-b) ! iii) - - - - - - - - -  
Basic reL!air?m?nts are - i i )  Cc:)szity f o r  sezwctdr tanks 

a t  Lzast 50?4 of t h z  c?a i ly  h a t c h ~ ~ y  darncrd t h a t  freshwntcr 1 / 3 r d  

of seawat2r; (ii) m u l t i - 1 5  tanks with Lnterconnectinns ta i s ~ ~ ~ a t z  

dcch o t k r  for mair.tsnance ~f t a n ~ s  an,? Cisi-if:ction 35 xray-r  

without i n t e r rup t ing  the  su:>?ly: (iii) o u t l e t s  f o r  corn;?letc 

drainage of e t c h  tsnk;  ( i v )  w i & r  t anks  than de;>er ones t~ 

rninimise ?ressure  v a r i a t i o n  du2 t o  water  l e v e l  f l u c t u 2 t i o n s  and 

essy cleaning and s t e r i l i s a t i o n r  ( v )  w a t 2 r  tcm>ersture a t  the sane 

l cve l  of hatchr-ry tanks;  ( v i )  m a i ~ t a i n i n g  a l e v e l  i nd i ca t3 r .  zt 

t h ~  t-mk-outsids t o  e s t i n a t e  volume of water  i n  the t s n k  f o r  

I,.? ~ \ i ~ ~ t z r  treatment;  ( v i i )  continuous ae ra t ion  of e n t i r e  water  colurnr. 

t o  avoid s t r a t i f i c a t i o n  and 3xygen dzple t ion  due  t o  watzr  

treatment: ( v i i i )  a i r  p ip ing  t o  t h e  tanks  a t  h igher  l e v e l  than 

t h e  over flow ~ u t l z t ,  (ix) l e v e l  sensing (op t iona l )  t o  switch 

on,/off t he  pump PS-1 a t  ;>reselectgd low and high watsr  lev?ls, 

which could he12 i n  prevznt ing overflow of tanks ,  pumgs running 

dry  and r egu la r  at tendance f o r  operat ion;  (x) cornmon overhead 

plat form f o r  both seawater an2 freshwater:  (x i )  lids t o  prevent 

sunl igh t  pznc t ra t ion  and c o n t m i n c t i o n  by Sirds, i n s e c t s  e t c .  

2nd ( x i i )  cons t ruc t  ion rna te r i s l s  m y  be of  RCC/Ferrocemcnt (with  

ins ide  epoxy coa t ing ) ,  pressed s t ee l  (with  i n s i d e  FRP l i n i n g )  or 

r2 adymade HDPE tanks  . 
( i v )  Pipe l i n e  & f i t t i n g s  

Basic r~qu i r e rnen t s  of 2ipe l i n e s  m3 f i t t i n g s  are a s  

floows: (i) A l l  ;?ipes and, pipe f i t t i n g s  should be of s tandard 



s i z e .  (ii) I n s i d e  t h e  hateh-c-ry 3 u i l d i n g ,  d i s t r b u t o r  piles must 

Se l e i d  on w d l s  a lonz  wi th  a i r  p ipes .  (iii) Uniform n r e s s u r e  

should be ensurec?. a t  a l l  j i p e  o u t l e t s  with independent  c a n t b l  

v a l v e s  far esch t ~ n k  a t  e s s i l y  a c c e s s i b l e  h e i g h t s .  ( i v )  Quick  

Rzlease Couplin2s may be  us22 f o r  i n t e r m i t t e n t  s u ? 9 l i e s  t o  avoid  

c z m ~ l z x  2lurnbings, eg. f o r  sx7yly of gremixee seawate r  an? f r e s h -  

watzr  from :,reqix t ank  N + . 4  (Fig.4-a) t o  Matura t ion ,  A l g d  C u l t u r e  

3i22 PL rea r ing .  (v) Pi2e  m s t e r i a l s  cou ld  be of PVC o r  HDPE and 

v a i v z s  ~f  bronze,  ~p or 316 SS. 

(c) Watzr q u a l i t y  c o n t r o l  & Monitoring 

Dzsign of  f a c i l i t i e s  f o r  opti .urn c o n t r o l  of waGer q u c l i t y  7 
needs acquaintznce  w i t h  the ;>recess of water t r e a t m e n t .  - A l l  

c c n t r o l  rnss.sures s h a l l  bs e f f e c t i v e  on ly  whzn a high degree  of 

hy j iene  i s  main t s ines  s irnultsncously.  

( i ;  I'T,=iter t r e a t m e n t  

Evznthgugh most of the  o r g a n i c  i m p u r i t i e s  a r s  removsd by 

mecl-3,r,ical f i l t r a t i o n ,  soze  b a c t z r i a ,  water rn~ lds ,  v i r u s s s  etc. . 

?sca,oing t h e  f i l t 3 r s  may contaminate  w a t e r  which might be l s t h a l  t o  

c u l t u r e  orgsnisms. A f t e r  physical i m p u r i t i s s  are rsmoved, w e t s r  

shoul? 5e d i s i n f a c t e d  bsforz l e t  o u t  t o  h a t c h e r y  components. 

30 r n l  of  lo.% o r  60 ml, of 0.5% Sodium Hypoch lo r i t e  ( ~ a ~ c l )  i s  

at??.ed per cu.m of s t o r e d  water, A f t e r  sometime ( a t  l e a s t  15 

minutes) c h l o r i n e  i s  n e u t r a l  i s z d  by adi'ing soCium t h i o s u l p h s t e  

t o  t h e  s t o r a g e  t a n k s  a t  t h e  r a t e  o f  50 gms per cu.m o f  wkes 

(cook, 1977) . A s  t h e  chemical  r s a c t i o n  reduces  dissolved 

oxygen, water  should be a e r z t e d  w e l l  b e f o r e  use. Water could 

f u r t h e r  bt exposea t o  U.V. radiation f o r  c r i t i c a l  hatchery 

components l i k e  1 a n a l  r e a r i n g  and Algal  CuLtulte. 



(ii) Maintaininq Iiyqiene 

S t e r i l i s a t i o n  ant! l i s i n f s c t i ~ n  of a l l  con ta ine r s ,  p i p e l i n e s  

e t c ,  should be c a r r i z ?  c u t  s s  and when the ope ra t ion  permits .  

Prirnary V a t s  r In t akes  

Sodium Hypoc3lorite ( N s O C l )  could be allawed t o  dri:; through 

2 flexi'3le tuSi2g l a i d  alor,g wi th  pump suc t ion  l i n e  t o  the  po in t  

of w a t z r  i n l e t .  ( ~ i g . 4 - c )  ; This almost k i l l s  every th ing  i n  t h e  

pi: -:nee 4 l i t r e s  3 NzOCl dr ip9ed f o r  15 minutes i s  e n ~ u g h  f3r 

s '2" ~i;=. li-,L. T h s  t r e a t e d  water  i s  wastzd. T o  ~ r e v e n k  a i r  

g t t t i n g  suck23 through the in takz ,  t h e  f l e x i b l e  tubing should be  

clossd a f t z r  s s c h  use. (cook, 1977) .  

Corlt s i n e  rs - 
A l l  c u l t u r e  t,znks a re  c leans2  thoroughly before  and after 

use. Clzaning i s  done by scrubbing with de te rgen t  solcrt ions 

r insed  with  c laan  f reshwater  and d i s i n f a c t e d  by hypochlor i te  

so lu t ions  (5-25 mg/l f o r  a con tac t  t i m e  of 8 t o  10 hour  

r e spec t ive ly )  . High pres su re  hydrants coulr? be used f o r  r i n s i n g  

tanks.  Por tab le  F R P t a n k s  are e r ~ o s e d  t o  direct s u n l i g h t  and 

immobile tanks insicje ha tchery  to U V r a l i a t i o n  t o  k i l l  p o t e n t i e l  

disease organisms. 

s i m i l  arly t h z  ovzrhead water t mks c?nd sedimentation tanks  

Of use?) must be cleaned, rinse?.  and axposed t o  s u v l i g h t  f o r  t o t a l  

d i s i n f s c t i o n  a t  r e g u l a r  i n t e r v a l s .  

Sand F i l t e r s  

F i l t e r  m a t e r i a l s  and f i l t e r  chambers should be cl.saneJ and 

d j s i n f e c t e d  a t  l e a s t  once a month. F i l t e r  materials .are removed 

and 2igkste2 i n  f reshwatzr  repea te5 ly  till clesn, gun d r i a d  and 



?ut bsck t3  c l  -.snsl'. f i l t e r  chambars, Col lec t ing  unclerdrsins 

i2vc mscifol?) , sum2s 'ztc.  sl-~otil? a l s o  b e  clzaned. 

Floors/Dr8ins 

Floors ;m? ? ra ins  of thc  hatchery com~lex shoulc' a l s o  

c lzmc? ,  2 i s inf  act;? an3 flushed with high pressure  hydrants.  
1 

F l m r s  an2 r2rcins shoul.2 n o t  have any p ~ c k e t s  or c rev ices  e t c .  

zo t r a p  water, A s  huge quant i ty  of waste water i s  release<: from 

t h c  hatchery corn?l~x, it shculS be ?ischarge< a t  s point where it 

mzy not r s -en te r  the  intake systzrn. Hxowever, the  waste wpstar  

could c l s o  be treat~s-1 (~ig. 3) t o  p r o t e c t  t he  water  environment. 
8 e 

Monitoring Water - 2 u a l i t y  

Primary parameters such 2s s a l i n i t y ,  t e m p r s t u r e ,  DO, pH 

e t c ,  s h ~ u l d  SE! monitored a t  l z a s t  twics  c?c?ily, I.licro processor 

technology caul?. be a3o?tcz1 t o  monitor water  temperature, DO e tc .  

and t o  cont ro l  feee ing  proyrmrnes, The monitorec3 data shoulc' .3e 

rec~rF'eZ f o r  ana lys i s  an? f u r t h e r  ?rogr~rnming. 

Con t inu~us  se ra t ion  i s  e s s ~ n t i a l  for q n t i r e  hatchzry 

operat ions  t c ~  maintzin c?esi r e d  lev21 of d i s so lved  oxygen, 3nsure 

even wctter temperature and he lp  i n  t h e  reduction of ammonia 

content i n  thz tank water. The b a s i c  design cons i3sra t ions  a r s ,  

(i) volume of a i r  (ii) t o t a l  beac? of water column aga ins t  which 

air i s  t3 be c"e1iverel;l. I t  is estimatec? that 0.004-0,005 Cu.m of 

air 2er  min. de l ivered  pzr Cu.m. 35 water i s  s u f f i c k e n t  t o  

oxieise d,issolved orgcmic mat te r  i n  t he  tank (NACA, 1986). 

However, minimum r a t e  of  a i r  f low is 0.0017 Cu.m. per min 

(0 .06 CFM) requirel! by an a i r  st3ne. Depending on the components, 



t h e  a i r  f l3w rn-y vary  Stween 0.004 a:' 0.03 Cu.rn. per n i n .  22r Cu.m 

of watzr. For a e r c t i o n ,  t h e  t = t a l  h2a2 i s  t he  maximum ? a > t h  t o  

i / rh~ch a i r  nscc7s t c ,  " c l i v s r a J  >t m y  :mint of c7is t r i1*ut i3n* 

This  i s  n ~ t  more than 2 n f 2 r  a hz tchc ry  systsm, tqhich worksout 

t~ 0.2 kg, zdr sq. rn (2 ,357  2 s i ) .  

( s) Aer?rinq mac'cir, 2ry 

Consi.r"erinq lssgl- voluxr, 25 low Tressurs a i r  re<uir,c', 

~ l t h d r  Twin Lo ;e o r  Turblna tyge  m u l t i s t a g e  bl~wers are przferrad, 

as t h e i r  ?erform~._ncc arc: (i) c x i t i n u ~ u s  e u t y ,  (ii) a i r  Fe l ivexy  

f r i ?~  forn o i l  vqmur ,  r n ~ i s t u r e , o r  z ~ t h e r  cont  a m i n a t i x  an?! 

c ~ x g l e t a l y  unif2n-n an? frL:e f rsm puls- l t ion ,  (iii) need l e s s  

rnaintznance an2 (iv) a v a i l a b i l i t y  i n  w i ? ~  range 912 c a p a c i t i i ? ~  

(u2t0  l,OC), 000 Cu.rn. per h r , )  . H2wever, a i r  blowers shoul? be 

i n s t d l e 6  ,an a n t i - v i h r a t i a n  nount ings  an3 i n  d u p l i c a t s s  an2 s h ~ u l d  

have i n l e t  a d  o u t l e t  a i r  f i l t i r s .  

(S )  A i r  p i p e l i n e s  

Bssic requirements a r a  (i) i n i t i a l  l e n g t h  made of  aluminium 

t o  abs;.rb h2at from t h c  h l o ~ ~ e r  an?. rrest PVC p i p e s  (ii) conc?snscr 

u n i t  i n  a i r  line i n s i i e  sir c ~ n ? i t i s n e ?  rooms t o  remove c ~ n C c n s e 2  

mte r  vzpur, (iii) a i r  r e l a s s e  t o  t ank  bottoms k h r ~ u g h  3ir s t m e s  
, h 

f i x e ?  t o  f l s x i b l e  PVC o r  :wly t~ thy12nc  t u b i n g s  and (iv)- i n  each 

s a c t i m  an a J Z i t i m a l  sir o u t l e t  w i t h  qu ick  release coupl ing  fsr 

use o u t s i d e  c u l t u r ~  tanks .  

3.4 Emergency 2ower supgly  

D i z s e l  g e n s r a t i n g  sst wi th  c q a c i t y  t o  o p e r a t e  a i r  blowers, 

a r t i f i c i a l  l i g h t s ,  zir c 5 n 3 i t i o n 2 r s  and pumTs i s  a man63t9ry 

;>r3vision i n  casd of maics f a i l u r e .  The basic r e q u i r e m a t s  are 



(i) an autrmatic rn;i~?s failure ( A S F )  ecmtr3llcd psnel synchrmiser? 

t;, t'nc msins sup-:ly as l s r v a l  rearing,  &temia 2nd r o t i f z r  tanks  

m-3y b;. zff~cte,: within minutes a£ ?=war f a i l u r e ,  ( i i )  seyuant ia l  

start f 3r z s s e n t i a l  w i t s  i n  f.ccen<ing orc'er of p r i ~ r i t y ,  say,  

blowsrs, l i q h t s  mc' 5.2 On, (iii) 3.G. s e t  and connect-c?: 

i n s t a l l n t i o n s  c x f i - m i n g  t G  r e l o v a t  s e c t i m s  of In?ian 

E l e c t r i c i t y  Act en? ( i v )  an a.'."iti.;nal s e t  a s  stan:: by t o  t h e  

o r ig ina l  s e t  t o  o2erate  a t  l e a s t  tha sir bljwers. 

3.5. H2tchcry l a p u t / b u i ?  -2inq 

Ths q t i m a l  j uxta-position 3f the  hatchery cqmponznts i s  

2ettrmine? on t h e  5s s i s  2f t h e i r  i n t e r r e l a t i o n s h i p  (E'ig. 1) , 

c3rres2on2ing layout .2f hyrlraulic an? pneumatic plumbings, 

:I?..rain?gc system a n m o s t  importsntly, the  opsra t ing  ncads. The 
1 

spccif i c  r e q u i r ~ m s n t s  af th.2 hatchexy bui l3ings are;  t he re fo re  
i 

(i) laygut of components cans i s t an t  with operati*3nal scquGnce, 

( i i) no thgrough-fare through any components - zppro zch through 

c ~ r r ~ i o r s  only, (iii) machine r w m s  ( f o r  a i r  blowers, D G s e t  e t c , )  

29:' rei 'zir worksh~p  i s o l a t c ?  fr2m t h e  main Sui l2ing as the  hatchery 

o;?er;.tions are  n J t  clx-rpatiSle with noise,  v ib ra t ion  anc? exhaust 

fum?s, ( i v )  s n t i  i n sec t  nt . t t ings  on wal l  openings, (v)  l a rge  doors 

3n outs ide w s l l s  t o  remov? tznks f o r  mei-ltenance (vif e r a i n s  with  

;i2c?qdate c a ; ~ a c i t y  an2 g.;?nerzting s e l f  cleaning v e l . ~ c i t y  ?.r,3 

( v i i )  p r ~ v i s i o n  of roof e x t r a c t o r s  and exhaust fans tc! remove 

v i t i e t e d  a i r  cause6 by c u l t u r e  process, sir borne c~n tzminan t s  

mc?. t 2  maintsin s a t i s f  a c t x y  thermal env i r~nmen t s .  



4.  Construct  ion 

A s  zvipent ,  a s k r i ~ p  hatchery compfex involves  c i v i l ,  

mechanic?l, ~ l e c t r i c a l  an:; some o ther  engineering s k i l l s .  A s  a 

r e s u l t ,  t he  n? twork ana lys i s  in2 i c a t i n g  t h e  even t s  an' a c t i v i t i e s  

i n  t h s  l i n e s  of C?M/PERT i s  necessary for an e f f e c t i v e  planning 

v d  execution of the  prg jec t .  P r i o r  ts t h e  cons t ruc t ion  an2 

L n s t a l l z . t i ~ n s ,  th?  inter?e,2enCant an? i n t e r r e l a t e d  f e z t u r e s  of 

the w2rk must be s e t  ?own, P i p e s  thraugh RCC t snks ,  pipe supnor t s  

wal+e< t t o  t he  roof t r u s s  work, s p c i f y i n g  D.C. Set  rocm a s  per 

e l s c t r i ca l  i r lspectorates  r e  qui remcnts  e t c .  cre a f e w  examples. 

5. Operation an2 m a i r  tenznce 

Apart from tha &?sign, c m s t r u c t i o n  and ensuring hygiene, 

q e r a t i o n  of t h e  ?recess  f 2 c i l i t i e s  with prevent ive maintenance 

ncec? c?ue a t t e n t i o n  .=f engineers ,  A maintenance schedule f o r  c i v i l  

an2 mechanicel s t r u c t u r e s  ags ins t  hdverse c o a s t a l  ~ o n 2 ~ i t i o n . s  and 

for sll machineriss a s  p e r  mmufac tureres  recommendations wi th  

minimum poss ib l e  regsirs a re  require? for eontinuous opera t ion  

l e s t  rnzjor breakdowns c a l l  f3r  a t o t a l  shut Ciawn. 

6 .  Conclusions 

From t h z  f2regoin2 i? iscussions,  i t  i s  seen t h a t  the  

construct ion 2nd success fu l  commissioning of a shrimp hatchzry is  

the  culmination of v a r i ~ u s  engineer ing i n p u t s  synchronising the  

s i t e  an? ava i l ab l e  me te r i a l s  with  the  b i o l o g i c a l  n e ~ d s  t y p i c a l  

t o  penaeirl shrimp. The paramount importance with sucqessful  

operat ion of a shrimp hatchery l i e s  with a s i t e  having e?equ&te 

quznt i ty  and q u a l i t y  c~f seawater, which cannot be com2ensated a t  

a l a t e r  stage.  On t h e  otherhand, t h e  engineer should not only 



svslz-late t h e  m a i l  abls  t~chn -= i l3gy  an2 o 2 e r s t i ~ n  2 r x e S u r e s  b u t  

also f u r t h e r  h l s  u r l 3 r s t ~ n J i n g  z ~ f  t h e  S i o l ~ g i c a l  r e q u i r e m e n t s  t p  

a x c r c i s e  s ~ m z  f l a x i b i l i t y  i n  "signing 2 shr imp hatchery. 

. * * . .  



CHECKLIST FOR SIT2 APFRAISPJ, OF A S%IT"2 Hf..TmERY -- ----- 

I terns T ~ t a l  Evaluate ou t  R m s r k s  
p i n t s  of t o t z l  po in t s*  

I. SEA I,V?-.TE2. (150) 

Fer i32 of s v s i l a b i l i t y  60 
p c s s i b i l ~ t y  of 2brupt 
refuct ion i n  s a l i n i t y  
21-15 t 3  river ?ischarge 40 
p z l l u t i ~ n  lev21 3 0 
D i s t  2nce of seawater 
source 2 0 

Lan? un2ulat ions an? 
n s tu r z l  b a r r i e r s  3 0 

Wasts water  e isposal  20 

3. SOIL 930) 

Lanil b e ~ r i n g  
Sub s ~ i l  c ~ n ~ i t i o n  

Wind pressure  
Sunlight hours 

5. INFRASTRUCTURE ( 150) 

Canstructiqn ma tc r i s l s  20 
Freshwater 3 0 
E l e c t r i c i t y  3 0 
MzchFnery ~nc? e q u i  merits, 
a f t z r  sa les  service  20 
Ski l leZ labour 10 
Market fo  r hatchery 
groc?uce 10 
Acces s ib i l i t y  t o  s i t e  20 
P o s s i b i l i t y  a f  
, irnpovemen t 10 

Decisi,?n: 
R t j i c t  t h a   sit^ 
if TE i s  less 
than 15%. S i t e  
a c c z n ~ ~ b l e  f 9 r  
1 irni'cer' 
zro'uct ion  i f  
TE 1s between 
751; an? 55%. 
S;te f a v o ~ r ? b l e  
f=r c ~ m e r c i a l  
p r2uc tk3n  i f  
T5 i s  8% 223 
above. 

TOTAL EVAL 'ATIGN (TE) 400 



I - 12 T circul:;r hn) (E) : F,9P spscpe :~r RC'd,.'??rrocl?iner (A) :- 
(31 ': ?cult shr-n,-I 1331: s q P n ,  with (?,ark g r a n  cxp3xy 
(c) 200% f o r  f l ~ ~ - * , h r 3 u ~ h  a r  ~ o a t i n g  of ii?sL:.2 surfacz 

50% E?r r e c i r c u l s t i ~ n  
Re?ucx7. l i g h t  (100 Lux a t  
tznk wster surfacc, Ph3to- 
.-L, -,,rijl:' z.lntr31 of 14 hrs. 
l i g h t  t o  iO hrs.  "ark 

(i") : Sm? substrstum, if 
necesszry; undert:?t?r t x c h  
t2 observe ovary 
?evelo;ment. 

;k )  : 259 - 500 Litres cylindr3- (D) : Dzrk r33m 
ccmic21 (?i3.0.75 - In) 

(E) : One spawner per t ank  (E) : RFP qaque 
(c) : 400% (F)  : Li2 f a r  tank 

Lzrval rearing 

(A) : 2T c y l i n d r ~ c ~ n i s l  (~ia.1.5m) ( E )  : FRP translucent 3r RCC 
3r 10 T 3vs l j r~c tangu la r  Ferroc~rnent with -;:!?it? 

( 3 )  : 100 n2s. nsupl i i  to 50 nos, q o x y  c~a t ing2 - f  -rhe insick 
P ~ 5 / l t ,  surf sce 

(c) : 200';L 
(D) : M>:l~rzts  light 

A i a L  Culture - 7- 

(A) : 250 l i t r e  - 2 T cylin2ro- (E) : Flip translucent 
clsn i ca l  (F) : FRP transluc2nt :>;Zing f3 r  

(B) : 1000i30 c e l l s  ~ c r  m l  scal ing u?: barrz- 3dn2 f2r  
(c) : 59% algae t r m s f c r  td 13rval 
( 2 )  : D3.17 light, fluorescent lm?s rezring tank 

aroun? t znks ,  5000 lux a t  
pure culture s h e l v ~ s  with 
18 h r s ,  l i g h t  t2 6 hrs ,  ?ark 



ili: : 10 T ,.3r 'ni~ger tanks b ~ i t h  
:zval or rcct;lllgular shs;;i~ 

(3) : 2 5  :?>s. l a £  PL5 t s c ,  10 N ~ s  
PL20;k 

ic: : 100% 

(2) : FRP opaquz w i t h  t r a n s l u c e n t  
w i n c i ~ w  at bottom with PP 
B a l l  vslve f o r  h?.rvest  

(3'1 : Lid for each tsnk 

(D) : Day l i g h t  
( E )  : %me as lsrval rearin? 
( Z ' )  : I n s t a l l e Z  3ctsi::2 h a t c h z r y  

b u i  l ?  ing . 
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Cook, H.L. - Small-scale  Shr inp  Hatchery Project. ~ o i n t / s C S P /  

SEAFDEC ??orkshop on Aquacul ture  Engineer ing,  D e c . ,  

1977 VOI .  2 Technical R a 2 o r - t .  

Tra in ing  Manual Series N o .  1 - Shr imp Hatchery Design, Operation 

and Managem-nt, PTetwork o f  Aquacul ture  Cen t r e s  i n  

Asia ( N ~ c A ) ,  -UXL?P, June  1986, 

Frazzr ,  W.H., - L"latiirials of Cons t ruc t ion  of pumps. Pump H a n d  

aook - 2nd Edn, 

Mc Graw-Hili I n t e r n a t i o n a l  

--------_----------------------------------------------------- 
The v i e w s  expressed i n  t h i s  papar need  n o t  necessarily be that 

of t h e  o rgan i sa t ion .  



Hatch- ry  P4mag~m:nt 

r3y 

K.V. GZOK3E 

Thc s u c c ~ s s f d l  f u n c t i m i n g  ;f 7 przk? hatchdry is bas-" - n  

3raye r  nznag'in ; n t  i n  t he  v c 7 r i ~ u s  2h~ses 3f i t s  c 4 n s t r t i c t i 2 ~  c7r -' " 

33ersti . ln.  Arldquatd t , -chnic?l  k n 3 ~ n i - h ~ ~  an2 ex;3art:se sss ,  ;tz 

f s r  t h i s .  Th2 fs l lx .>dslng a r e  t he  i ~ a j  ~r aress which nee? proncr 

mzrisj2rnsnt. 

1. S?lzct i3n 2f s i t e .  

2 .  Deslgn, 1 q - o u t  m i  c ~nsr , ruc t i*?n  sf hz tchery  ~ n c '  A h e r  

i n f r a s t ruc t t i r c  f c c i l i t i s s ,  

3 ,  Sea w . 2 t e r  pum~>ing  system an storaye f a c i l i t y  f3r s t e d y  

S U"7T _,i+ly .J£ g  ;>cl q u z l i t y  s.-a water. 

4. C o l l e c t i ~ n  2f sl>awners f r m  t h e  w i l d .  

5. Bro~:stgck management , 

6. S z l e c t i m  3f s>?wners. 

7, F a c i l i t i e s  f o r  t h e  s ~ ~ a k n i n g  an? r e a r i n g  '3f larvae. 

8. Water mansgemdnt - most i m p ~ r t ~ m t .  

9. N u r s z r y  managdn-nt. 

10, Fsc:l an? feaZlng schedule. 

11, Uninterruptccd s e r a t i o n  fncility. 

1 2 .  A s s u r ~ C ~  supply 3f e l c c t r i c l t y ,  

13.  A v a i l a b i l i t y  zf fresh water.  

14. Ap2ropriate s tocking  " d n s i t i e s  i n  the  r e s r i n g  an2 

nurszry  tanks ,  

15. See2 c s l l e c t i q n ,  packing sne t r a n s p a r t a t i o n ,  



The maturatim m d  larval rearing t e c h n ~ l s g i e s  ev2lveG 

for- Pcnaeus in2icus can easily be adspted t? other penaeid praiim-s 

since the reprxluctive bi21t?gy, l a rva l  i?urat i- jn anc?  stlar larval 

requirements are i2entical  f . ~ r  mcst 3f the s?ecies, In f ac t  

r n x t  * 3 f  th2 marine prawns ?ccurrifig a l ~ n g  the Indian eaasts we@ 

successfully bred and t h e i r  p .~s t la rvae  prs2ucedl a t  t h e  CMFRK 

and. a t  CIaA khe see2 ~f Penaeus i.n?iicus, g, rnerquiensis ,  

P. m?n~d.>n, P. semisulcatus and g. .ja?micus was pr2duced. 
L 

Pen teus rnmodm : - 
This species,  as cmparec! t 9  g. irsdicus has highsr 

fecundity.  ,The number ?f f e r t i l i z e d  eggs spame2 by adult  

females w i t h  a carapace length sf 53.1 mi to 81.3 mrn varies from 

2.40 lakhs t;o 8.11 lakhs, with higher  fecun5ity reeqrded fr:sm 

la rger  females. Hence the resul tant  n a u p l i i  due ta their large 

numbers require m l r e  space f o r  l a rva l  as well a s  p3st lawal  

rearing. For the 1,arvalrearing 3f g, rnongdsn the same fee& 

v i z , ,  C h a e t x e r . ~ s  sp, Thalassi?sira sg, Tetraselmis sp, 

Cyclotella sp, Brzchirjnus p l i c a t i l i s ,  t i s sue  suspensixt  .3iF 

Osztosquills nepa, Psma v i r i d i s  2r egg custard i s  used. 

H:mever, t h ~ u g h  tnis 'specizs is harGy as adult,  t he  larval 

r t a r ing  i s  rn\>re S i f f i c u l t  than that sf g. indicus an< t he  

average survive1 between nauplius an6 pas tl arva (PL-2) is  

sraun? 50%. 



89 
The capaci ty  of a l g a l  cu l tu re  tanks i s  15% of t h e  l a r v a l  

tank capacity.  

The space f o r  post larval . , rear ing i s  about f i v e  t imes rnore 

than the  larval tank cagacity.  Bottm aeralion of t h e  postlarval 

tank through a per fora ted  r i g i d  PVC pipe along t h e  l eng i tud ina l  

=is of t he  tank provides s u f f i c i e n t  aera t ion ,  A p o s t l a r v a l  tank 

with 0.5% gradient  a t  t he  Sottam and provided with  a flo~%7-through 

system can 6e very idea l .  The p a s t l a r v a l  t anks  can be cons t ruc ted  

i n  RCC and kept i n  t he  yard with ind iv idua l  cevers  t n  p r o t e c t  them 

from strong sunshine and r z i n f a l l ,  

P. japonicus:- This spec ies  i s  a burrowing forn i n  the juveni le  - 
and adult s tages  and hence a part of t h e  holding tanks  f o r  them 

should have sandy bustrstum t o  provide for t h e i r  burrnwing hab i t s .  

Methods of rear ing  t h e  la rvae  and pos t l a rvae  are  t h e  same as 

emgloyed f o r  g. indicus. Since t h e  l a rvae  and e a r l y  pos t la rvae  are 

more s e n s i t i v e  t o  n i t r i t e  t h e  q u a l i t y  of water should be of a very 

high  order.  

P, semisulcatus: - This .species p r e f e r s  h ighe r  s a l i n i t i e s  and has - 
fecundi ty  more o r  l e s s  t he  same a s  t h a t  of 2 ,  monodon. Hence t h e  

rsquirement of space f o r  l a r v a l  and p o s t l a r v a l  r e a r i n g  w i l l  a l s o  

be iden t i ca l .  The condi t ioning t o  low s a l i n i t i e s  c a r r i e d  out  i n  

t h e  case "of 2.  monodon is no t  required,  s ince  they are normally 

stocked i n  ponds with s s a l i n i t y  range of 33 t o  37 ppt .  However, 

condi t ioning the  posLlarvae t o  higher s a l i n i t i e s  i s  e s s e n t i a l .  

P. merguiensis:- This spec i e s  in a l l  the s s p e c t s  of i t s  maturation,  - 
spawni:lg, l a r v a l  and pos t l a rva l  r e a r i n g  resembles E. indicus .  

Hence the  technology for 2.  ind icus  seed production as  such can 

be adapted. 



Mttapenaeus spps- The  eggs af-Ketapenaeus SF? are generally 

smaller t h c n  t h e  penaeid eggs. Hence w h i l e  weshing the  eggs 

before t ransferr ing theL3 t o  hatching t m k s  z srnsller mesh thzn 
41 

what i s  used f o r  p e n s i d  eggs is  requi red .  The y s t l a r v a z  zre  

much smaller thm the psnasid p q s t l a r r a e ,  Hence smslier meshe? 

n e t s  have t o  be used, 

seed product  ion 

penasic5 2rabrns was achieved repeatedly w i t h x t  us ing  Artemia 

naupl i i  it has baen now e ~ t ~ l i s h e d  that for sus t s ined  and 

commercial product ion of seed with robust h z a l t h  and resistant 

to d i seases ,  Artemia n a u p l i i  are required. S-ince the n a u p l i i  ,, 

t h a t  ha tch  out of I n d i s n  cysts are larger than those from the 

cysts of San Francisco s t r a i n ,  t h e  l a* t e r  are pre fe r r ed ,  

U t i U s i n g  the  Artemia n a u p l i i  once a day a s  feed for  thi stagas 

between mysis-3 and g o s t l a m ~ 5  re su l%s  i n  vast impr~vement  in 

survive1 ra te ,  e s p e c i a l l y  in the subsequant stages. 

I4,crobrachiurn r o s e n k e r q i i : -  Wnerever the s a l i n i t y  i s  lo we^ 

dur ing  a pa r t  nf t h e  year such a s  i n  Kera la ,  fhe ha%chery czn 

become v ~ r s a t i l e  by switching over  to the p e d u e t i o n  of seed sf 

M. r o senbs rg i i  o r  _M. malccl lmso~ii  a s  par  the  a v a i l a b i l i t y  cf thc  - 
brood stock. The required range of s a l i n i t y  is 12 - 16 ppt. 

Stored b r i n e  can also be used for making up the s a l i n i t y  of the 

above range, - 

Slate-grey colourcd egg masses carried by females  a r e  

ready f o r  hatching i n  24  - 36 hours. The larvae known as zoeae 

pass through eleven stages followed by the postlarval s tage.  



The e n t i r e  metamorphosis t o  f i r s t  p o s t l a r v a  r e q u i r e s  on zn 

average 30 days. When t h e  tempera ture  of t h e  t ~ a t s r  i s  e i t h e r - - m c  

low (below 25°C) o r  t o o  high ( s b v e  32OC) t he  l a r v a l  rnc tmorphosis  

t a k e s  a  longzr  pe r io?  - scrnstines a s  long a s  54 days. J u s t  a s  i n  

penazid p r a m s  t h e  p a r t i c l e  s i z s  of  t h e  food i s  g r a d u a l l y  ~ n c r e a s s d  

from 60 rcicrons t o  300 nicrons.  A v a r e i t y  of foods ars used, bo th  
# 

n a t u r a l  2s well  a s  compounded such a s  pond s n a i l  ( P i l a  g l c ~ o s a ) ,  

b looc  clam (Anadara q ranosa ) ,  greer. musscl (Perna v i r i d i s ) ,  

t u b i f i c i d  worms, egg c u s t a r d ,  t u n a  m a t ,  t r a s h  f i s h  and 2 rzpared  

fesds i n  dough form. D a i l y  c l e a n i n g  of the bottom o f  t h e  tank t o  

r~zrnove t h e ,  unused f sed  and n a i n t a i n i n g  t h e  w a t s r  q u a l i t y  a r e  w r y  

e s s 2 n t i s l .  The p o s t l a n r a e  r z q u i r e  slow a c c l i m a t i s a t i o n  t o  f r z s h -  

wat,-r c o n d i t i o n s  o v e r  a  p e r i o d  of 24  hours  and r e a r e d  f o r  two 

more weeks i n  n u r s e r y  t a n k s  be fo re  t h e y  are stocked i n  t h e  grow- 

o u t  ponds along wi th  the I n d i a n  and e x o t i c  ca rps .  I n s t a l l a t i o n  

o f  a i r - l i f t  pumps i n  t h e  l a r v a l  and p o s t l a r v a l  t a n k s ' h e l p s  i n  , 

r n a i n t ~ i n i n . ~  wa te r  q u a l i t y .  

, Thus one ha tchery  c o n s t r u c t e d  f o r  producing t h e  sesd of 

any ona s p e c i e s  o f  ;3rawns can be usec? f o r  o t h z r  species a ?  -7.1-1 

wi th  minor modi f i ca t ions ,  so  t h a t  t he  f a c i l i t y  can he used f o r  

a  l o n g e r  p s r i o d  dur ing  t h e  y e a r  and becomss more remunerat ive.  



Y ~ F ,  l-.Lc,dn-st -..y .r' wzter 22.1- ty i n  t h e  l a r v a l  r e a r ing  tznks  

in the hztchzry  z:C aLs; i n  the br-3XIst2ck t m k s  i s  vr.ry esscnt la i .  

7 - j > + =  . cbLr q l s ? i t y  mn3q(?rriTi,nt inclu?zz 2 r e v ~ n t i x . 1  an.: c ? n t r 2 1  3f 

"is :ass a?rsc: - l ng  r j a n  Fsas an= t h s  c;ntr2l  3f chemical 

c2nstituzl?.-cs i n  t h e  wzter. Pdhilc t h s  nsnagemznt af diseaszs is 

Aerll t  s ? ? ~ r a t d l y  elsewhere, ths manaqsment of chomicz.1 quality 3f 

thz water i s  ;resenter '  hers. 

Th* im~ortznt ,chemical 3nd 3h.ysical 7aruneters t h a t  

sn~uld 5e mzmitore? r q u l a r l y  ars s s l i n i t y  a£ the water, temperature 

E ,  2 i s s 2 l v e 2  jxygen, t ~ t a l  anmnia,  ni-crate, n i t r i t e  an? l i g h t  

intensity Furin13 4s.y ti-nz. The permiss ible  range of these 

~ a r m 3 t e r s  i n  hatchary  an2 3 r o ~ C s t s c k  tanks are as follows:- 

Paraw te rs -- - in" Hatchery i n  S rc~or l s txk  
t ~n ks - t anks  .- 

S a l i n i t y  

Texpsrature 

pH 

Disszlvsd myyen 

Tot?,l zrnrnzmic? 

N i t r i t e  

23-34 p>t  29-34 p ~ t  

26- 32 : 5" C 27-2g0C 

8.0-8.5 8.0-8.2 

3.0-8.0 ml/l 4-5.5 m l / l  

0.1 rjpm 0.02-0.07 ppm 

0.05 ppi~  0.0003-0.02 ppn 

Light i n t e n s i t y  20,000 - 
? . u r i n ~  2.ay time 1,25,000 l u x  * 500-3,600 lwc: 

* D i r e c t  i n c i ~ e w k  s u n l i g h t  3n l a r o d  t ~ n k s  i s  n Q t  



- .  vistGr sjmjslln;. f;r -ynFiys:s, - 
Tsk ing  e r e , . : r . ; s ? ~ t s 5 v ~  sam~la 3f water f 3 r  a n z l y s i s  is 

2ss ;n t i s l  t 2  i n s u r z  t h s t  the  r s s c l t s  truly r e p r e s e n t  t h e  e n t i r e  

1st. This  i s  o p s i ~  if thz q u ~ . ~ ; t i t y  :;f the w q t e r  t o  52 taste? is  

sz::l.l. It c -n  ::L : - ~ r 3 ? ~ 7 1  - - A  v n ixx?  222 t h e  s;..n>le taken. But i f  

ti?-; w ~ t - s  c:?-ss i s  hucj&. pr;ly;zr s m 2 l i n g  meth3rl sh3ul" 2s ?c'.3?tel. 

;i7t:r s~n;li.ng l , . ~ t t l ~ s  srj -?v;lil2>12 fsr this ;~urnosr; which can 

bc ?arch,zsc? 232 use-?. 

Temp~r3 tu re :  

The tem:>erature ~f t h z  wltir can be rneasurs? us ing a 

kh:.s~?me-Ler gre:'uate:? i n  c'zgrses c e n t i g r s J e .  

ZH : 

pH of a me-lium i s  the measure qf hygrogen ion conccn t ra t i3n  

i n  it. I f  t h e  pH 2f wztar  i s  7 ,  it i s  neutr2l en? i f  b e l ~ w  7, it 

i s  ,ciclic anr?, above 7, it i s  a l k z l i n e  (basic). Any $3 mtsr can 

be  used for rec3r ' i r , j  t h e  pI-I 9f t h e  me2iurn. Zefore us ing the $4 

rnetsr, i t s  a l e c t r o . ? ~  sh~ul? be i n  ~jr3e.r w i t h  pro2cr f i l l i n g  of  

s a t u r a t e ?  s 3 l u t i L > n  of potassium c h l a r i ? e  ( ~ c l ) .  M ~ s t  of t h e  2H 

n e t z r s  need c a l i b r a t i ~ n  before use. This can be ?on2 by e i p p i n g  

tna ~ l e c t r c j ~ e  i l l  a b u f f e r  s o l u t i o n  a£ known _nH an? s f ' j u s t i n g  the 

JM t3 that vzlue .  Su fer t z b l e t s  3f pH ranging 4 t o  9 are 

availa3?l? which can 5s use? f 9 r  t h i s  p u r p ~ s e .  

L iqh t  i n t e n s i t y :  

L i j h t  i n t e n s i t y  c?n Is2 mesurer7  w i t h  t h e  he12 of a 'Lux' 

meter. 



2 .  2 x c s s i a n  C h r ~ m c t e  (13%) 13 gms i n  100 n l .  

2 i s e t t s  10 r n l  ;f s t an?z r<  s i n  water  i n t a  s 250 in1 c;nic<=l 

f l z s k .  A+? 4 c7r22s ,f pxass ium chromate s o l u t i m  an? t i t r a t c  

zgs in s t  s i l v z r  n i t r ~ t e  so1uti .m till t h e  colour  changes t,o red. 

T i i ~ z t t e  a t  13 r n l  of t hz  sza  wzter  sm;?le into t h e  c .~n ic? . l  f l a s k  

Lz t  Vclume 5f S i l v z r  n i t r z t e  fsr 10 ml of 

stenear? ses watdr = V1 mtl 

V31ume of s i ? v e r  n i t r i t e  f o r  10 ml of sam2le = V2 ml 

S a l i n i t y  ~f s t andar?  s e a  w z t s r  = S O / o o  

S a l i n i t y  rz f  r a c t  ~ r n z t z r s  w a i l  able  i n  the market can giva 

s a l i n i t y  r e d i 3 g  i n s t a n t a n z a u s l y  upto m accuracy of + 1 pgt ,  I t  - 
i s  nzcessary t3 see t h a t  t h e  ins t rument  shows a  v a l u e  when ? . i s t i l l e d  

w:ater is  usetL. I f  t h e  va lue  i s  n 2 t  zer9,  it c m  be al?justecl t~ 

z s r o  by a::justing a smdl screw. 



2 .  S ta rch  s o l u t i ~ n  - 1 st:.rch rn;lr-i; i n t 3  a p;-istz ' c i th  

, ' i s t i l l e A  w < ~ t & r  : 7 ~ ?  C;ili;tsi t 3  100 m l ,  k s i l  and C D J ~ .  

3 .  Winkler s o l u t i a n  A (20  gms 3f I4anganese chlori .32 i n  

100 nl sf w3tcs) 

4. Winkler s o l u t i a  E ( 4 1  gm ,>f sosiiurn hy2roxirJe + 25 cj 135 

2otrissium ior:i,"c i n  100 m l  water )  . 
5, Ccncentrate? Hyc7.r~chl3ric AcS. 

6 .  Stsnd~r r ' l  patassium ioc'ate (Accura te ly  wsigh o u t  0.1784 g of 

p2tassium i ~ 2 2 t e  i n t o  a 1 l i t r e  v o l m z t r i c  f l a s k  an? dissolve 

sn2 mske up t3 the valume : This is  0.005N s ~ l u t i o n ) .  

7. Potassium i3?i?e ( s ~ l i ? ) .  

Pr9cec7ure 2 

Cclllcct t h e  water sarn2lc i n  a 125 rn l  g l a s s  s to2se red  b a t t l e  

wi thout  en tang l ing  ;my a i r  bubbles. T3kz ou t  t h e  s t ~ ? ? e r  an6 a*'? 

1 n l  sach  of winklrzr A a.nr3 w ink le r  B s o l u t i 2 n .  C l s s e  t h e  b ~ t t l e .  

Shrikz t h e  b o t t l e  ~ e n t l y  till t h e  p r s c i p i t a t e  f~rrne2 i s  evenly  

? i s t r i b u t e ? .  A L l 3 w  t o  s : z t t l e .  Then ad? 2 m l  conc. Hy2rochlor ic  

?.cis, c l o s e  t h e  b o t t l e  sn? g e n t l y  shake till t h e  p r e c i P i t 2 t e  is  

completely d issolvc2.  

P i p e t t e  10 m l  of potSssium j.o"te s o l u t i ~ n  i n t o  a c3n ica l  

f l a s k .  AdC 2 gm of potassium io!l i&e and 2 m l  3f Conc. 

Hydrochloric  +acid .  D i l u t e  t o  100 ml mZ. t i t r a t e  a g a i n s t  sodium 

t h i o s u l p h a t e  s q l u t i m  till t h e  c ~ l o u r  becomes g a l e  yellow. M d  

1 m l  of s t a r c h  s o l u t i o n ,  shake w e l l  and continue t h z  t i t r a t im  



till t h e  b lue  c3 lour  ?is=.::?e-lrs. 3epezt a n t i 1  ccmcurrent t i t r e  

vsluzs ara  obteins.2. 

P i p s t t c  s u t  109 m l  t2f the preserve?  sam2le and t i t r s t e  

against sali.;lum t h i o s u l p h a t z  a s  above, 

Calcul , z t i ~ n  

C - l c ~ l a t s  tha norrnsl i ty of 7ctsssiu.m i o d a t e  as 

Calcul a t a  n3rrn-1 i t y  J£ t h i 3 s u l 2 h s t e  as  

- 
f 3 r  10 ml ~f potassium io?a te  

= n l .  t h i o  x N x 8 x 1350 x R 2 
100 x 1.429 

(Whetc 1.429 Iszing weight of 1 m l  of 2xyzj;lcn i n  mi l l igrams.  

R i s  sh3wn as  t h s  c a r r 2 c t i o n  f q c t g r  an3 which i s  r x g h l y  

equal  t3  1.01 i n  na j  3 r i t y  of t h e  eases). 

R e ~ c t i v e  >hos;?hsrus 

Szm,-les t o  be c = l l z c t a d  i n  Polythen? bottlss of rsughly 

150 in1 caL3-.city 3.115 a n a l y s i s  is  t 9  be c a r r i e d  lsut with in  sn h s u r  

~f c~llecti~n. If t h e  a n a l y s i s  i s  t o  be fielayed t h e  samples must 

be s t3reC i n  r e f s i g e r a t 3 r .  

Re aqen t s 

1. Amjnoniurn molybc3ate s o l u t i 3 n  

15 gms 9f A.R. q u a l i t y  ammonium molymate i n  500 m l  

:'.isti1 lec?  water. S t ~ r e  in p l a s t i c  b o t t l e ,  kee2 zway from s u n l i g h t .  



2. Sulphur ic  aci; s ; lu t i2n  

1 4 0  m l  jf A.R. q u a l i t y  sul2huri.c ac id  a,'22c? t3 930 ml 

d i s t i l l c 4  x,g2ter, 

3 .  ;iScor' i c  aci' s > l u t i o n  

3 i s s ~ l v e  27 GTL of ~ . s c 2 r 5 i c  aci?  (A.R. q u a l i t y )  i n  500 m l  

A t i  - t ; .  StorL t h ?  s ~ l u t i , ~ n  in r a f r i g e r c t ~ r  3ft;r uss .  

L .~ot?ssitJ.in Antirnony t a r t r s t ,  s r l u t i o n  

D i s s . ~ l v e  0.34 jm of g ~ ? r ?  quality of potassium antimgny 

t a r t r a t s  i n  250 r n l  - ' i s t i ? L c ~ ~  water.  

5. ~ v ~ l x L L ~  R e  a7ent 

Mix t q s t h t r  133 m l  ?f smmonium molyb6atz. 250 m l  of  

s u l p h u r i c  s c i d ,  100 nl of a s c ~ r ~ i c  sciE anJ 50 m l  of zntlmony 

t s r t a r z t e  s o l u t i m .  Piix we l l ,  t h i s  s 3 l u t i o n  can be ke :t f o r  

6 h2urs,  an" t h z  2Sove q u a ~ t i t y  i s  sufficient f o r  &out 50 s a m - l e s *  

This  r zagzn t  shz~ul?  '-2 prdparcd as and when requi red .  

Irocec!ure 

Taks 103 m l  of s a ~ p l ?  an? a5d 10 n l  of mixed rzagent .  

A f t e r  5 minutes m3asui-e thz zbsor5ance a t  885 ; i n  s 

speetrophotgrneter  o r  Calourimcter .  
f 

Warm anothzr - o r t i , m  of t h e  sample t o  l a b o r a t o r y  

tzmpereture i n  a t h e m D s t ? t e d  wnter  bath an2 measure t h e  value 

t o  3 ' - t a n  a turkjirlity co r rec t ion .  Cor rec t  t h e  measure? v?lue  of  

the ss.qjl2 by s u b t r s c t i y g  5'2th t h e  t u r b i e i t y  ancl rea-;ent blank. 

Calcu la te  t h e  y h ~ s n h i t e  c o n c & n t r ~ t i o n  i n  microgram atoms 3f 

phmpha te  phosphorus pzr l i t r e  a s  equal  t o  c o r r e c t  absor7-ance x F. 

I n  t h e  p r a s e n t  case  F is  s q u a l  t o  5 (changes w i t h  

ins t rument)  



Alternz.te mzth x!: - 
D i s s ~ l v ?  a c c u r ? . t ~ l y  0.155 Jm lf anhy2rous p ~ t a s s i u z  

-ihyA.r9gen p h ~ s n h a t d  i n  1033 n l  s f  ? i s t i l l s 2  w a t e r .  S t ' : r ~  i n  

a +ark  b a t t l ~  with  1 rnl of c h l ~ r s f o n n .  1 ml of t h e  s , ~ l u t i c n  is 

m a c l ~  u:ko 130 m l .  Frzm t h i s ,  5 nl i s  taken and f i l u t ac"  t : ~  1130 nl 

1Tl5 m l  s a r n ~ l e  i s  tzksn i n  ir c.3nici71 f l a s k ,  mc3 10 ml of m i x . '  

r c z p n t  i s  aJ-:e!-' t o  th,: stanc?ar? an2 sample. A f t e r  10  minutes 

the  c s l o u r  c~rngarison of t hese  2 s o l u t i 3 n s  is made using 

Ncss l c r  Cylin.? ~ - ; e r s  . 
Ths s t r eng th  3f t h e  c3lour  develo?~? being p r o 2 o r t i  ? n z l  

.L L . ~  .-. arn~unt of pkos?hltz, c a l c u l a t e  t h e  s h ~ s 3 h s t e  conczntrc!ti~3n i n  

samgle using thc  s t a n d a d  s t r e n g t h  a£ the st,m$.ar$ pgtassium 

NITFGITE 

iia aqzn t s  

1. Phenol so lu t ion  

D i s s ~ l v e  46 g-m 3f C r y  A.R. q u a l i t y  phenol i n  1000 m l  3f 

r ? i s t i l l e $  water. S t ~ r e  i n  a g l z s s  b a t t l e  t i g h t l y  s t ~ ? p s r d ? .  

2 .  Sof'ium hy3roxiGe 

Di s s I lve  29 gms of A.R. q u a l i t y  Sodium HyCroxic?e in 

G i s t i l l e d  water. C g 3 l  an.? 2ilute to 2000 m l .  

3. Buffer Reaqent 

?i;,ette .out 25 m l  of  Phen3l s > l u t i o n  into a (3ry b2;lker 

=nC st?$ 2 5  m l  ~f soeium hyC.roxi.3~ solution, The s o l u t i s n  i s '  

sta::)le f ~ r  one hour. 

4. C:;2per sul;>hate s o l u t  ign 

Dissolve 0 . 1  gm of A.R, Copser sulphate in 1000 m l  of 

Cis t i l l ec?  wetzr. 



6 .  Wr-'r;lzina stii.=hate s s l u t i ~ n  

Diss;Lvt 14.5 3m 2 f  A.R. q z l i t y  iiy5razinz su l sh? te  i n  

2003 m l  3f   is till^" w z t ~ r .  S t3 re  i n  a $ark  g l a s s  b o t t l ~ .  The 

6. 2a"ucing Lqent 

Mix 25  rr.1 3f c2-.:32r sulpheta  s 3 l u t i m  mCi 25 r n l  2f 

H ~ ~ r a z i n c .  su iphatz  ~ 3 l u t i j s n  i n  55 mt measuring c y l i n A e r .  The 

sclutisn is s t a b l e  f g r  2ne 3xr. 

Dissolvz 5 gm 3f sulphznilami:'l+ i n  a mixture of 50 m l  

c x c .  hydrochlor ic  ac i?  and about 300 m l  ? i s t i l l e ?  water. 

Dilute?  t o  500 m l  wi th  water. It i s  s t a 3 l e  f o r  m a y  m x ~ t h s ,  

9. Nl-Naphthyl E t h y l m e  Diamine Di -hydr~ch lor ide  s3l..tion(~.N.E.D.) 

Dissglve 0.5 gm af N.N.E.D. i n  500 r n l  ?.istille?! water. Store 

t h e  s o l u t i ~ n  i n  s i?rk b o t t l z .  

10. Stan3ard N i t r a t e  s o l u t i m  

Diss3lvc 1.53 gm 9f a n a l y t i c a l  reagent  q u a l i t y  2o tass ium 

N i t r a t e  i n  1030 m l ;  1 m l  = 15.0/ pg of Nitragen. p i l u t e  5 ml 

of t h i s  s o l u t i o n  tc, 253 m l  wi th  water ,  S t o r e  in dark  b t t l e .  

Procedure 

Measure o u t  50 m l  ~f t h e  sea water  s a ~ p l e  wi th  a 50 m l  

rnsasuring c y l i n 2 e r  i n t a  a 250 m l  conic21 f l a s k  (sam:3l? should 

acquirc,  room tsmperature)  . A??, 2ml of buffer Reagent an2 mix, 

A f t e r  t h e  buf fe rhas  besn a2ded t o  a l l  the samples, a-ld with  rapic! 

mixing 1.0 m l  of re8ucing sgent  and keep the flasks away f r 9 m  



Aftsr 2 minut.is, but n? t  l3t;r th2n 8 minutes, a"? 1.3 r n l  of 

bT L~.~\:.E.D, S7 lu t i sn  ar." mix. Mz<sure ? . ~ s ~ r ~ ~ n c e  at 545 in 2 

c?lourirncter.  

> j i t r a t 2  = zbs;r5ancz .:f sm?le x moun t  .2f n i t r a t e  
a &-:;a 1- - ~ r b s n c 2  s t  an? er2 i n  stan2arS 

N I T R I T E  

1. 5ul ; jhani lani  2s s > l l ~ t i , ~ n  ( a s  i n  N i t r a t a  rneth~cl) 

2 .  111 &pthyl. Ethylene Dizmine Dihyr" , r~chlor i3e (:?NED) 

(2s in filitr-t? methocs) 

3. Stsn?.;ir? N i t r i t a  s o l u t i o n  

Dissolve 13.345 jm sf A.2. s~c~ iu rn ,  Nitrite i n  1000 r n l  9f 

f i s t i l l e ~ ~ ~  wzter.  S to re  i n  a dark  b o t t l e  wi th  1 m l  of chlor~f~rm= 

I m l  = 5 ug. D i l u t e  10 m l  ?f the s o l u t i ? n  te 1000 m l  with 

Pr~cec' .ure 

Messure ou t  50 ml of sca wzter  samplz i n  ths c ~ n i c a l  f l a s k .  

A(?.2 1 m l  3f s u l ~ h m i l a m i , ? ~  s 5 l u t i m  t o  each sample. A f t c r  

2 minut2 b u t  n:3t l a t s r  than, 8 minutes, add 1 ml c ~ f  NEED s 3 l u t i o n  

t o  esch snt5 m i x  immeFiatzly. Carry out t h s  procedure w i t h  

s t andzrZ  n i t r i t e  s s l u t i ~ n  21s~. 

Mezsure t h e  akssr1;ancs i n  a ca lou r ime te r  a t  545 p m .  

Amount of n i t r i t e  = absarbance of x k n ~ u n t  9f n i t r i t e  
? resen t  i n  water sample p r e s e n t  i n  s tandard  
s m p l e  aSsrobance of s t  an? arc? 



'-J-LOSd I .A 

ren.2zrts 

1, 2 h z n ~ l - s l c ; h 2 l  s , : u t i > r .  D i ss3 lvz  13 g af r e a g e n t  g r ? ? ~  

;-,hzrsl i n  170 r n l  ,f 95% (v/v) ,thy1 ~ ~ - 1 c o ' n ~ l .  

2 .  css ium r i t r ~ ; ; r u s s ~ ? -  (O.5;:) - D i s s ~ l i r s  1 g 3f sc~?.i.iilrn 

n i t r 2 p r u s s l ' c  i n  233 n1 ~f wat-r. 

3 ,  A1Xdlne s ~ l u t i ~ n :  Ciss:lvc 133 g of t r i s o f i u m  c i t r a t s  

an? 5 g s32iurn h y c l r 3 x ~ ' ~  i n  530 r n l  wz te r .  

4. 32'Lum h y ~ 2 c k l o r i . t -  s ~ l u t i x :  Uso 3 s ~ l u t i x  2f c~mrnercial 

h y p x h l s r i t e  which shjulc2 '-; a t  ls8st 1.5 N, 

5. Oxis'ising s ? l u t i m :  Plix 130 ml sf s f ~ ? i u m  c i t r a t e  s o l u t i ~ a  

zn? 25 r n l  2f h y y z ~ c h l 3 r i t z  s 3 l u t i m  an5 u s e  the sme Say. 

Prsparc  t h i s  s , l u t i 3 n  f r a s h l y  f>r ev2r-y day use. 

6 .  StZn-:arCe a m r n f 3 r i ? ~  s 3 l u t i 3 n :  Accurately weigh 0.1 g of 

, 
watsr. 1 ml of t h i s  s 3 l u t i o n  i s  equa l  t o  1.5 micrggrams 

PrcIceclure l: 

m t s t c ? z r ?  q r s ~ h  

Take f i v e  50 m l  v 3 l u m e t r i c  f l a s k s  an?. ? i p e t t e  I ml, 2 ml, 

3 m l ,  4 m l  ar?.~? 6 ml 3f st~iT?zrCS unm2ni.a s2lutisn. T o  each flask 

ac'c! 2 nl 3f ph;.nQl s 3 l u t i  sn, 2 ml 3f sodium n i t r o p r u s s i r ? e  s ~ l u t i o n  

an.? 6 m l  'cjf o x i 2 i s i n g  resgznt. Mix w e l l  ' and allow it t o  s t m ?  frjr 

1 hour,  Make upt3 t h s  msrk w i t h  l i s t i l l ed  wa t s r  and measurs t h e  

a b s ~ r h m c e  i n  ~ ~ l o u r i m e t e r  o r  spactroph.zkometer a t  640 um. Draw 

a gra,~h betwesn 2rn1-wni.a c o n c e n t r a t i 2 n  a?d absorbance. 



Take tha vr. i ter  t;. 1-,c t z s t ~ ~ r ?  in 50 ml v ? l u n e t r i c  flask 

~ . p t c ;  half-lzvel. A,?;' 2 ml -f .-;'ilkn>l s , ; lut i>n,  2 n;l s:c:ium 

ni t r3 .?russ i .?e  s s I u t i 3 i - i  snc' 6 m i  , ~ f  2 x i 2 i s i n g  agent, i.Iak@ u? t3 

ths m c i r k  v z i t h  thll-: s z . m i  w - . t t r  s~.n.;l: tg 193 t e s t e 2 .  All>?; it t 2  

s t s n '  f:r 1 h.;iur znc' rnezsurs th& ;?Ss3r'2ance as i n  the  case .3f 

stal??.ar:c?.. C s l c u l s t s  >=aunt 3f 2rrnr;ni5 n i t r a g c n  in tha w z t z r  sa!mpl;l 

f r j m  t h e  stmc-:ard gsz;?h. This  vzlue  will give the wt,m.,lnia a 

n i t r j g c n  i ~ r e s e n t  i n  4 3  m l  ~f rqatiir sa-n?le. If t h e  v a l u s  i s  

mul t ip l i8 -2  '~jy 2 5  givzs thc amm,>n ia  & pre sen t  in 1 l i t r e ,  

.a*.. 
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