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NURSERY MANAGEMENT OF PRAWNS 

by 

Made L. Nurdjana, B. Martosudarmo 

and 

Anindiastuti

INTRODUCTION

In 1942, Dr. Motosaku Fujinaga was the 
first scientist to successfully hatch prawn eggs 
and able to rear them to the postlarval stage. By 
applying the technique evolved by Dr. Fujinaga, 
a system of nursery management of penaeid prawn 
was later developed and became known as the 
Japanese method. After improvements over a 
number of years, this method has been used for 
the successful production of larvae oh a large 
scale. When Western experts who were interested 
in the rearing of prawn larvae studied the 
Japanese method and applied it in their own 
countries, they came to the conclusion that it 
had some weaknesses. The Western experts, 
therefore, presented a new technique called the 
Galveston method, which derives its name from 
the place called Galveston where the method was 
first applied by an American scientist.

Both above-mentioned methods were 
the origin of techniques for rearing penaeid 
prawn that were developed by several countries, 
and adapted to the local conditions. At Jepara, 
Indonesia, for example, the Brackishwater Pond 
Institute is developing a breeding system for
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penaeid prawn th a t  d i f f e r s  in  se ve ra l respects  
from  the  above methods. There are a lso  
d iffe re n c e s  between the Japanese and the 
Galveston methods, e .g . ,  in  the type o f  tank 
used and the techn ique fo r  re a r in g  la rv a e .

EXISTING CULTURE METHODS

The Japanese method uses la rg e  square 
tanks o f  150 tons and 200 tons . Because o f  the 
la rg e  volume o f  w a te r which such tanks c o n ta in , 
i t  is  d i f f i c u l t  to  c o n tro l the w a te r tem pera ture .

The G alveston method on the o th e r  hand 
uses a s m a ll-s iz e d  cone-shaped tank between 2 
and 3 to n s , so th a t  the tem perature is  e a s i ly  
c o n tro lle d .  The Jepara method uses a 6- to  10- 
ton  ta n k . W ith tanks o f  th is  s iz e , i t  is  no t 
necessary to  c o n tro l the tem pera tu re , because 
the volume o f  w a te r is  such th a t  no ve ry  g rea t 
change in  tem pera ture occurs.

To p reven t a decrease in  the w ater 
tem pera ture  e s p e c ia lly  a t n ig h t- t im e ,  the tank 
shou ld  be covered w ith  a p la s t ic  shee t.

The system us ing  la rg e  tanks as a p p lie d  
in  Indonesia  g ives r is e  to  problems m a in ly  as 
regards s to c k in g . O b ta in in g  a la rg e  q u a n t ity  o f  
g ra v id  females is  always a problem . A 60 -ton  
tank re q u ire s  a t le a s t  ten such fem ales. To 
ca tch  th a t  number in  one sea-go ing  o p e ra tio n  is  
ve ry  d i f f i c u l t .  By us ing  a medium-sized tank , 
one g ra v id  female is  s u f f ic ie n t  f o r  a p r o f i t a b le  
o p e ra tio n .
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C u ltu re  o f  la rva e  under the  Japanese 
method is  g e n e ra lly  c a r r ie d  ou t a t a r e la t iv e ly  
low d e n s ity  o f  about 10 to  40 la rva e  pe r l i t r e ,  
whereas the Galveston method s tocks a h igh  
d e n s ity  o f  about 250 la rv a e  per l i t r e .  Because 
o f  th is  h igh  d e n s ity ,  the c u ltu re  re q u ire s  much 
more care in  the  G alveston method than in  the 
Japanese method. S tock ing  in  the  Jepara method 
is  a t a d e n s ity  o f  50 la rva e  per l i t r e .

In  the  Japanese method feed is  p rov id ed  
in  the  c u ltu re  tank by adding f e r t i l i s e r  fo r  
grow ing p la n k to n , m a in ly  d ia tom s. The f e r t i l i s e r  
g e n e ra lly  used is  KNO3 (2 ppm c o n c e n tra tio n ) and 
K2HPO4 a t 0.2 ppm (Shigueno, 1969). In  Japan 
th is  system is  fe a s ib le  and i t  g ives s a t is fa c to ry  
re s u lts  because the  f e r t i l i s e r  induces the 
bloom ing o f  Skeletonema costatum . The growth 
ra te  o f  th is  d iatom  remains cons tan t and 
c o n t ro lla b le .

Adding f e r t i l i s e r  to  the  c u ltu re  tank 
in  Jepara has a n eg a tive  e f fe c t  on the  growth 
o f  the  la rv a e . The reason is  th a t  excessive 
p la n k to n  blooms occu r. T h e ir  growth is  
u n c o n tro lla b le  because o f  the  h igh  l i g h t  in te n s i t y .  
The w ater f i r s t  becomes dark brown and, w ith in  
two to  th re e  days, i t  changes to  m ilk is h -w h ite . 
Th is  in d ic a te s  th a t  c i l ia t e d  p ro tozoa  and 
b a c te r ia  have begun to  m u lt ip ly .  W ith in  a s h o rt 
tim e th e  la rv a e  p o p u la tio n  decreases o r  may even 
be wiped ou t com p le te ly .

In  a d d it io n  the  f e r t i l i s e r  a lso  induces 
the  growth o f  diatoms in  genus Liomophora. These 
diatoms in  sm a ll numbers are no t a danger to  
the  la rv a e . But they  may have a ha rm fu l e f fe c t  
i f  they  occur in  la rg e  numbers. These diatoms
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a tta c h  themselves to  the  la rv a e 's  bod ies . 
Thereby they imped the la r v a l movements and a lso  
r e s t r i c t  t h e ir  a b i l i t y  to  feed . In  the end, the 
la rv a e  d ie  o f  s ta rv a t io n .

A t Jepara the f e r t i l i s e r  used is  KNO3 
1 ppm K2HPO4 0.1 ppm. I t  o fte n  causes the 
excessive growth o f  Chaetocer os, one o f  the 
common d iatom s use as food fo r  prawn la rv a e . 
However, i f  the d iatom  d e n s ity  in  the c u ltu re  
tank reaches more than 30,000 c e l l / c c  when the 
la rva e  are a t the zoeal stages, the  excessive 
a v a i la b i l i t y  o f  food m ight cause the faeces o f  
the la rv a e  to  become so long th a t  they  enwrap 
the la r v a l bod ies . The la rvae  be ing  thus unable 
to  swim, would f i n a l l y  d ie . As in  the case o f  
o th e r p la n k to n , the bloom ing o f  Chaetocer os is  
fo llo w e d  by the growth o f  c i l ia t e d  p ro tozoa  and 
b a c te r ia  th a t  have harm fu l e f fe c ts  on the  la rv a e .

The Japanese method o f  p ro v id in g  feed 
through adding f e r t i l i s e r  in  the w ater in  the 
c u ltu re  tank d i f f e r s  from the G alveston method. 
In  the la t t e r  method feed is  prepared from 
c u ltu re d  s tock  o f  Skeletonema and Brachionus  in  
a separa te  ta n k . Skeletonema is  harvested  by 
us ing  a sand f i l t e r  and is  g iven to  la rva e  a t 
the  zoeal s tages . This method is  a lso  used in  
Indones ia  because o f  i t s  r e la t iv e ly  low c o s t. 
The p r in c ip le  o f  the sand f i l t e r  is  th a t  i t  
f i l t e r s  the  d i r t  in  the  w ater w h ile  the p lank ton  
are re ta in e d . In  th is  way, the p la n k to n  
Skeletonema can be c o lle c te d  and s to re d  to  be 
ready as feed fo r  the la rv a e . I t  is  u s u a lly  
s to re d  in  a coo l p la ce , such as an a ir -c o n d it io n e d  
room, in  o rde r to  keep the p la n k to n  a l iv e .  Fresh 
w a te r is  added to  the Skeletonema by le t t in g  
i t  f lo a t  on the  w a te r o f  the re a r in g  ta n k .
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This method o f  c u ltu r in g  p la n k to n  in  a 
separa te  tank p reven ts  the con tam ina tion  o f  the 
w a te r in  the  la r v a l c u ltu re  tank by the  f e r t i l i s e r  
F e r t i l i s e r ,  such as KNO3/K 2HPO4 in  a c e r ta in  
c o n c e n tra tio n , is  l ia b le  to  k i l l  the  la rv a e . In  
the long run, the  accum ulation o f  f e r t i l i s e r  in  
the c u ltu re  tank may have an in d ir e c t  harm fu l 
e f fe c t  on the  la rv a e . F e r t i l i s e r  may induce 
excessive  p la n k to n  bloom in  the ta n k .

E f fo r ts  have been made by the Jepara 
B rack ishw a te r Pond I n s t i t u t e  to  s im p l i f y  prawn 
n u rse ry  techn iques so th a t  they  can be e a s i ly  
a p p lie d . The p lank ton  are no t harvested  in  
advance b u t are poured d i r e c t ly  in to  the  re a r in g  
ta n k . To t ra n s fe r  p la n k to n  to  the  re a r in g  ta n k , 
an o rd in a ry  p a i l  may be used. The t ra n s fe r  should 
be done c a r e fu l ly  and g ra d u a lly  to  reduce the 
e f fe c ts  o f  a sudden change o f  w a ter q u a l i ty .

There are seve ra l ways o f  reduc ing  the  
adverse e f fe c ts  o f  adding f e r t i l i s e r .  F i r s t l y ,  
the  maximum growth o f  p la n k to n  should be m on ito red  
Th is can be deduced from the  p la n k to n 's  d e n s ity  
and the number o f  days o f  c u l tu r in g .  The bloom ing 
o f  Skeletonema o r Tetr ase lm is  w i l l  occur w ith in  
fo u r  to  f iv e  days in  the normal h e a lth y  c u ltu re .  
The maximum number o f  Skeletonema has been known 
to  reach about 3 m i l l io n  c e l l / c c  in  a 400 l i t r e  
ta n k , w h ile  the  number o f  Tetr ase lm is  has reached 
0.5 m i l l io n  c e l l / c c  in  a 3 -to n  ta n k . The bes t 
tim e fo r  h a rv e s tin g  the  p la n k to n  is  when 
maximum growth has been reached. Th is w i l l  
ensure th a t  most o f  the f e r t i l i s e r  has been 
used by the  p la n k to n . Thus, the accum ula tion
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o f  the  f e r t i l i s e r  in  the c u ltu re  tank is  so 
l im ite d  th a t  i t  poses no danger to  the la rv a e . 
Moreover e u tro p h ic a t io n  can be reduced.

Another means is  to  cover the  su rface  
o f  the tank w ith  bamboo m a ttin g . The o b je c t iv e  
is  to  reduce the l i g h t  in te n s i t y  e n te r in g  the 
re a r in g  ta n k . Thus, a lthough the process o f  
e u tro p h ic a t io n  s t i l l  takes p la ce , the bloom ing 
o f  p la n k to n  is  c o n tro lla b le  due to  the low l ig h t  
in t e n s i t y .

In  the Japanese method, the la rva e  are 
ha tched  and c u ltu re d  in  the same ta n k . A f te r  the  
spawners have been removed from  the  ta n k , the 
tank is  fu r th e r  used as the c u ltu re  ta n k . In  
the G alveston method, on the o th e r hand, 
separa te  tanks are used fo r  h a tc h in g  and c u ltu r in g  
the  la rv a e . The cone-shaped tank is  used fo r  
la r v a l  c u ltu re .  Another tank fo r  spawning and 
h a tch in g  is  needed. A t Jepara bo th  methods are 
a p p lie d . In  fa c t  the method by which n a u p li i  
are t ra n s fe r re d  from the spawning tank to  the 
c u ltu r in g  tank g ives a b e t te r  r e s u l t .

TANK PREPARATION

A lthough tank p re p a ra tio n  seems s im p le , 
i t  is  o f  prim e im portance fo r  the success fu l 
re a r in g  o f  la rv a e . Before use, the tank should 
be cleaned to  remove the d i r t  th a t  m ight have 
adverse e f fe c ts  on the la rv a e . The c le a n lin e s s  
requ irem ents o f  tanks may va ry  acco rd ing  to  the 
purpose fo r  which they w i l l  be used. For prawn 
re a r in g ,  the tank should be fre e  from  l i v in g
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organisms adhering  to  the  tank w a lls .  Contamina
t io n  o f  in o rg a n ic  m a te r ia l in  sm a ll amounts is  
a llo w a b le . However i t  is  necessary to  remove a l l  
o rg a n ic  m a tte r e s p e c ia lly  ammonia o r  ammonium 
compounds. The prawn la rva e  are ve ry  s e n s it iv e  
to  poisonous gases. Ammonia no h ig h e r than 
1 .3  ppm is  l ia b le  to  k i l l  prawn la rv a e .

A f te r  c le a n in g  the  tank w a lls  i t  is  best 
to  keep them d ry  fo r  two to  th re e  days to  make 
sure th a t  a l l  a q u a tic  organisms have d ie d . 
Thorough d ry in g  is  a lso  in tended to  p reven t 
d iseases . I f  th e re  is  no t s u f f ic ie n t  
tim e to  le t  the  tank d ry  ou t p ro p e r ly ,  a c h lo r in e  
s o lu t io n  can be used to  clean the  s ides o f  the  
tank in  o rd e r to  remove any adhering organism s. 
Th is  s o lu t io n  in  the  form  o f  h yp o ch lo rin e  can 
be bought from  a chem ist a t a r e la t iv e ly  low 
c o s t. The s ides o f  the tank are washed w ith  a 
c lo th  soaked in  a s o lu t io n  o f  c h lo r in e  a t  100 ppm 
(100 ml c h lo r in e  s o lu t io n  o f  10% to  1 m3 o f  w a te r ) . 
P r io r  to  f i l l i n g  the  tank w ith  w a te r, i t  must 
be l e f t  to  d ry  fo r  one to  two hours . Th is  is  
to  ensure th a t  a l l  c h lo r in e  is  removed to  avo id  
the poisonous e f fe c t  th a t  c h lo r in e  would have on 
the la rv a e  o r on the p la n k to n .

The tank is  f i l l e d  up w ith  f i l t e r e d  sea 
w a ter a f te r  i t  has been p ro p e r ly  c leaned. The 
w ater used in  the  h a tch in g  and re a r in g  tank 
should be fre e  from p o llu ta n ts  such as heavy 
m eta ls and o rg a n ic  m a te r ia ls .  The sea w a te r used 
shou ld  be c le a n , w ith  a s a l in i t y  o f  30 p p t.
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D uring the d ry  season the s a l in i t y  is  
34 p p t .  I t  is  th e re fo re  necessary to  reduce 
the s a l in i t y  by adding fre s h  w a te r. I t  has 
been observed th a t  the  a p p ro p ria te  s a l in i t y  is  
between 28 and 32 p p t.

During the ra in y  season, the s a l in i t y  in  
the sea w a te r is  low. T he re fo re , i t  is  necessary 
to  in c rea se  the  s a l in i t y  in  o rd e r to  ensure 
su cce ss fu l la rva e  re a r in g . Th is can be done by 
adding s a l t  in  s o lu t io n .  I t  is  b es t to  use 
n a tu ra l s a l t  th a t  con ta ins  none o f  the 
p rocess ing  chem icals which are d e tr im e n ta l to  
the prawn la rv a e .

I f  s a l t  is  added d i r e c t ly  to  the w a te r, 
t u r b id i t y  w i l l  r e s u lt  from  the  im p u r it ie s  in  
the s a l t .  To keep the w ater c le a r ,  the s a l t  
shou ld  f i r s t  be d is s o lv e d  in  a separa te  vesse l 
and the s o lu t io n  l e f t  un d is tu rb e d  to  a llo w  the 
im p u r it ie s  to  s e t t le .  G ene ra lly  w ith in  one o r 
two days c le a r  w a ter w ith  a h igh  s a l in i t y  can 
be ob ta in e d . Th is h igh  s a l in i t y  s o lu t io n  is  
then poured in to  the w a te r, in  o rd e r to  increase  
the s a l in i t y .

The spawning tank shou ld  be f i l l e d  w ith  
sea w a te r to  a depth o f  40 cm. Some a irs to n e s  
shou ld  be s c a tte re d  on the bottom  o f  the tank 
in  o rd e r to  p ro v id e  weak a e ra t io n . The a i r  speed 
shou ld  be 2-4 l i t r e s /m in u te /3  m2. Th is is  meant 
to  keep the  movement o f  the w a te r co ns tan t. 
S trong a e ra t io n  may d is tu rb  e ith e r  the  spawners 
o r the eggs th a t  have a lrea dy  been la id .  On 
the  o th e r hand, weak a e ra tio n  has an adverse 
e f fe c t  on the spawning c a p a c ity  o f  the spawner, 
as w e ll as on the number o f  eggs th a t  w i l l  ha tch .
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The in te n s i t y  o f  the  l i g h t  e n te r in g  the 
tank should be l im ite d .  S ince spawning takes 
p lace  b e t te r  in  darkness, lamps around the tank 
shou ld  be sw itched  o f f .  I f  spawning shou ld  
occur d u r in g  m o o n lig h t, i t  is  ve ry  im p o rta n t to  
cover the  tank w ith  bamboo m a ttin g  o r  a c lo th .  
B r ig h t  l i g h t  may cause p a r t ia l  spawning, th a t  
i s ,  o n ly  a p o r t io n  o f  the eggs is  la id .  In  such 
a case, the  eggs rem a in ing  in  the  body o f  the 
spawner may be absorbed.

The tank should be checked to  a s c e r ta in  
th a t  e v e ry th in g  is  in  o rd e r a f te r  the  p re p a ra t io n s . 
The main p o in ts  to  be checked are in te n s i t y  o f  
a e ra t io n , w a ter depth , and s a l in i t y .  The mature 
females can then be p laced in  the ta n k .

REARING OF LARVAE

Spawners a t the  stage o f  f u l l  gonad 
m a tu r ity  ( t h i r d  stage) may re lea se  the eggs 
d u rin g  the  f i r s t  n ig h t  a f te r  having  been 
t ra n s fe r re d  to  the  spawning ta n k . I f  the 
spawners do n o t re le a se  the  eggs d u rin g  the 
f i r s t  n ig h t ,  they  should n o t be fed  the nex t 
evening in  o rd e r to  avo id  the eggs be ing  
absorbed. D uring the  fo llo w in g  n ig h t ,  the  eggs 
shou ld  be re le a se d . The spawners should be re tu rn e d  
to  the  c o p u la tio n  tank i f  the eggs are n o t re le a s e d . 
G ene ra lly  when a spawner is  re tu rn e d  to  the  
c o p u la tio n  ta n k , the  u n la id  eggs are absorbed.
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T ig e r prawn (Penaeus monodon) spawn 
d u rin g  the n ig h t ,  whereas Banana prawn (Penaeus 
mer g u ie n s is )  sometimes spawn in  the  a fte rn o o n . 
The egg hatches to  become a n a u p liu s  w ith in  
2 to  16 hours. The n au p lius  undergoes metamorphosis 
s ix  tim es w ith in  46 to  50 hours u n t i l  i t  becomes 
a zoea. The ra te  o f  development o f  n a u p li i  is  
in flu e n c e d  by the chem ical and p h y s ic a l c o n d it io n s  
o f  the  w a te r, m a in ly  tem pera ture and s a l in i t y .  
G ene ra lly  an increase  in  tem pera ture as w e ll as 
s a l in i t y  up to  a c e r ta in  l im i t  w i l l  a cce le ra te  
the growth o f  the n a u p l i i .

Soon a f te r  the eggs have hatched and 
become n a u p l i i ,  a e ra tio n  in  the tank should be 
inc reased . The in te n s i t y  o f  a e ra tio n  should be 
around 10 l i t r e s /m in u te  fo r  a depth o f  50 cm, 
the t o ta l  a e ra t io n  be ing c a lc u la te d  on the  bas is  
o f  one a e ra to r  per one m2. Thus fo r  a tank o f 
4 x 4 m2 in  s iz e  a t le a s t 16 a e ra to rs  are needed, 
p laced a t re g u la r  in te r v a ls  a t the  bottom  o f  
the ta n k . To a t ta in  the h ig h e s t e f f ic ie n c y  o f 
a e ra t io n , a irs to n e s  th a t  produce sm all bubbles 
should a lso  be used. The a irs to n e s  should be 
p laced 50 cm from  the sides o f  the  ta n k . Th is is  
to  avo id  c rush ing  some n a u p li i  to  death aga ins t 
the  s ides o f  the  tank i f  a irs to n e s  are p laced too 
c lose  to  the s id e s .

N a u p lii need no t be fed because they have 
enough reserve  food in  t h e i r  y o lk -s a c s . The 
diatom  c u ltu re  o f  Skeletonema and T e tra se lm is  
shou ld s t a r t  two days p r io r  to  the  spawners 
be ing  moved to  the spawning tank in  o rde r to  
be ready as feed fo r  the zoeal la rv a e .
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A t the  n a u p liu s  s tage , the  tank shou ld  be 
covered w ith  bamboo m a ttin g  to  reduce the  l i g h t  
in te n s i t y .  Th is  can a lso  reduce m o r ta l i t y  as 
w e ll as p reven t th e  excessive p la n k to n  bloom. 
Temperature f lu c tu a t io n s  are c o n tro lle d  by 
covering  the  tank in  o rde r to  p ro v id e  s u ita b le  
c o n d it io n s  enhancing the  la r v a l growth ra te .

A f te r  the  n a u p l i i  have developed in to  
zoea, the la rv a e  need to  be fe d . Skeletonema o r 
T e tra se lm is  can be poured d i r e c t ly  in to  the  
la r v a l  tank  a few hours b e fo re  the  n a u p l i i  change 
in to  zoea. The t im in g  to  add diatom  c u ltu re  
in to  the tank shou ld  be c a r e fu l ly  m on ito red .

D ire c t feed ing  o f  Skeletonema o r  T e tra se lm is  
in to  the  la r v a l tank has an advantage o f  reduc ing  
the d e n s ity  o f  la rva e  in  the ta n k . As the la rva e  
develop and grow la rg e r ,  the  d e n s ity  should be 
reduced to  avo id  the  crowding e f fe c t .  A t the 
n a u p liu s  s tage , the  a p p ro p ria te  d e n s ity  should 
be 50 in d iv id u a ls  per l i t r e .  This can be 
decreased to  35 - 40 in d iv id u a ls  per l i t r e  by 
adding w a te r.

The r a t io s  o f  Skeletonema o r T e tra se lm is  
added to  the  w ater o f  the  nu rse ry  tank a t zoea 
stage I  is  5,000 - 10,000 c e l l / c c ;  a t zoea stage 
I I  10,000 - 15,000 c e l l / c c ;  and a t zoea stage 
I I I  15,000 - 20,000 c e l l / c c .  A t the  mysis stages 
(M I ,  M I I ,  M I I I ) ,  Skeletonema and T e tra se lm is  
can be g iven  a t a d e n s ity  o f  20,000 c e l l / c c .

R o t i fe r  can a lso  be g iven besides 
Skeletonema and T e tra se lm is . I t  can be g iven  a t 
zoea stage I I I .  The optimum d a i ly  amounts are 
shown in  Table 1.
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Table 1. Optimum amount o f  R o t i fe r  ad jus ted  
to  the development stages o f  la rvae

Stage T o ta l amount o f  R o t ife r /m l o f  
W ater/day

Zoea I -

I I -
I I I 3.0

Mysis I 4 .0

I I 5.0

I I I 6.0

Besides the food mentioned above, 
fre s h  " ta h u "  (a Chinese cake made o f  soybean 
f lo u r )  has g iven  s a t is fa c to ry  r e s u lts .  I t  should 
be shredded and added w ith  fre sh w a te r be fo re  feed ing  
i t  to  the la rv a e . To o b ta in  sm all p a r t ic le s ,  
" ta h u "  is  crushed by a b lende r o r  passed through 
a f i l t e r .  I t  is  g iven  as soon as the n a u p li i  
have developed in to  zoea. The d isadvantage o f  
" ta h u "  as a feed f o r  la rva e  is  th a t  the p a r t ic le s  
s in k  r a p id ly  and s e t t le  a t the bottom  o f  the 
tank .

Table 2 shows the s iz e  o f  the  p a r t ic le s  
and the t o t a l  w e igh t o f  " ta h u " re q u ire d  a t the 
va rio u s  stages o f  la rva e  rea red  in  a tank o f  5 
tons w ith  a d e n s ity  o f  40 z o e a / l i t r e ,  and given 
f iv e  tim es a day, namely, a t 7 .00, 12.00, 16.00 
19.00, 22.00 h r s .
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From mysis I  stage onwards la rva e  o f  
penaeid prawn are no longer f i l t e r  feede rs . 
T he re fo re  the s iz e  o f  a p a r t ic le  is  no t as 
c r i t i c a l  as a t the  zoea stage . Taking in to  
account th a t  " ta h u "  s inks  e a s i ly ,  the  s iz e  o f  
the p a r t ic le  f o r  the  mysis stage shou ld  be 
around 75-105 m icron to  reduce the speed a t 
which the  p a r t ic le s  s e t t le .  For p o s tla rv a e  the 
p a r t ic le s  can be la rg e r  because p o s tla rv a e  are 
bottom  feeders and w i l l  ea t the feed th a t  s inks  
to  the bottom  o f  the  tank .

Table 2. P a r t ic le  s iz e  and t o ta l  w e igh t o f  
" ta h u "  re q u ire d  a t d i f f e r e n t  stages 
o f  la r v a l development

Stage P a r t ic le  s ize  
(m icron)

T o ta l w e igh t o f  
" ta h u "  (gramme)

Zoea I 35 - 48 10
I I 48 -  75 15
I I I 48 - 75 20

Mysis I 75 -  105 25
I I 75 -  105 30
I I I 75 - 105 30

P o s tla rv a 1 105 35
2 105 40
3 105 45
4 105 45.
5 105 45
6 105 45
7 105 45
8 105 45
9 105 45
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The bes t feed fo r  p o s tla rv a e  is  n a u p l i i  
o f  A rtem ia  s a l in a .  However, the  eggs o f  A rtem ia  
must be im ported  from  abroad a t a r e la t iv e ly  
h ig h  c o s t. A rtem ia  eggs should f i r s t  be hatched 
in  a separa te  tank  be fo re  they are g iven as feed. 
H a tch ing  la s ts  about 24 hou rs , a f te r  which the 
n a u p l i i  are washed in  sea w a te r. H a tch ing  can 
a lso  take p lace  in  a p a i l ,  a t a d e n s ity  o f  2 g 
o f  A rtem ia  eggs per l i t r e  o f  sea w a te r.

Owing to  A rtem ia  spawn be ing  d i f f i c u l t  
and c o s t ly  to  o b ta in , p e l le t  feed c o n ta in in g  
about 60 per cent o f  p ro te in  can a lso  be g iven 
f iv e  tim es a day a t the  p o s t la rv a l s tages. The 
p e l le t  co n s is ts  o f  p a r t ic le s  o f  about 200 m icrons.

A f te r  the  p o s tla rv a e  have reached stage 
9, they are t ra n s fe r re d  to  the  f r y  ta n k . To 
avo id  m o r ta l i t y  among the  p o s t la rv a e / f r y  as a 
r e s u l t  o f  th is  t ra n s fe r ,  i t  is  necessary to  s lo w ly  
a c c lim a tiz e  them to  the new c o n d it io n s .

ACCLIMATIZATION OF FRY

A c c lim a t iz a t io n ,  the process whereby an 
anim al th a t  is  be ing  reared is  g ra d u a lly  
accustomed to  the co n d itio n s  o f  i t s  new 
su rro und ings , in c lu d e s  a d a p ta tio n  to  a l l  aspects 
o f  the new environm ent. A new environm ent may 
b r in g  about p h y s io lo g ic a l and b e h a v io ra l changes 
in  the organism .
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High m o r ta l i t y  o fte n  occurs a f te r  the 
f r y  are re leased  in to  the f r y  ta n k . Th is is  a 
se rio u s  problem . I t  is  due to  la ck  o f  a t te n t io n  
to  the  d if fe re n c e  between the  surround ings to  
which the p o s tla rv a e  were accustomed and the 
c o n d itio n s  o f  the  f r y  tank a t the tim e o f  
t r a n s fe r r in g  the  f r y .  Death may be caused by 
p h y s io lo g ic a l s tre s s  owing to  a sudden change o f  
environm ent.

Temperature and s a l in i t y  are the  two 
most im p o rta n t fa c to rs  in  a c c l im a t iz a t io n .  
Temperature has a d i r e c t  in f lu e n c e  on the 
p h y s io lo g y  o f  the  an im a l, m a in ly  on i t s  
m etabolism . S a l in i t y  is  one o f  the  fa c to rs  th a t  
a f fe c ts  the  osm oregu la tion  process. Severa l 
m arine anim als are unable to  a d ju s t to  the  new 
s a l in i t y  because t h e i r  osm oregu la tory  a b i l i t i e s  are 
l im ite d .  Thus the s a l t  c o n c e n tra tio n  in  t h e i r  
body f lu id s  may change beyond t h e i r  to le ra n c e . 
The t ig e r  prawn however is  one o f  the  m arine 
anim als th a t  is  ab le  to  l iv e  in  sea w ater as 
w e ll as in  b ra c k is h  w a te r. The s a l t  concen tra 
t io n  in  the  body f l u i d  re g u la te  in  response to  
new s a l in i t y .

In  view o f  the above, p h y s io lo g ic a l 
a d a p ta tio n  is  ve ry  im p o rta n t when re le a s in g  f r y  
in to  a ta n k . Prawn re a r in g  re q u ire s  h igh  
s a l in i t y ,  bu t the  degree o f  the  s a l in i t y  o f  the 
w a te r in to  which the f r y  are re leased  may v a ry . 
The s a l in i t y  o f  the  w ater in  the  f r y  re a r in g  
tank  must be determ ined be fo re  the f r y  are 
t ra n s fe r re d .
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I f  th e re  is  a d if fe re n c e  in  the  s a l in i t y  
in  the  re a r in g  tank and the  f r y  ta n k , a l te r a t io n  
o f  s a l in i t y  should be c a r r ie d  ou t in  the  f r y  
re a r in g  ta n k . The method o f  lo w e rin g  s a l in i t y  
is  to  decrease the w ater in  the f r y  ta n k , and to  
rep lace  i t  g ra d u a lly  w ith  fre s h  w ater as fo llo w s  
the w a te r le v e l o f  the tank is  lowered by 5 to  
10 cm, then brought up to  i t s  p rev ious  le v e l by 
adding fre s h  w a te r. The same can be done the 
next day and repeated se ve ra l tim es u n t i l  the 
re q u ire d  s a l in i t y  is  reached. High s a l in i t y  
u s u a lly  h inde rs  the growth ra te  o f  prawns. 
S a l in i t y  a l te r a t io n  can a lso  be c a r r ie d  ou t in  
the re a r in g  ta n k .

NOTES

Routine A c t iv i t ie s  o f  a Prawn Nursery O peration

The la r v a l stage is  the c r i t i c a l  stage 
in  the  l i f e  cy c le  o f  the prawn. Hence the care 
taken in  re a r in g  the la rva e  determ ines the  
success o r f a i lu r e  o f  prawn c u ltu re .  The la rva e  
should be g iven  s p e c ia l a t te n t io n  th roughout 
24 hours o f  the  day, i f  necessary. There are 
many ro u t in e  a c t iv i t ie s  in  the re a r in g  o f  prawn 
la rva e  which may appear s im p le , y e t i f  they  are 
no t c a r r ie d  o u t p ro p e r ly , the  e f fo r t s  pu t in to  
re a r in g  the  prawn w i l l  have been in  v a in  and 
m a te r ia l in p u ts  w i l l  have been wasted.
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In  the  p re p a ra tio n  o f  the ta n k , i t s  s ides 
must be p ro p e r ly  c leaned. F i l te re d  sea w a te r is  
s tro n g ly  recommended.

A f te r  a spawner has re leased  a l l  o f  i t s  
eggs, the  percentage o f  eggs hatched should be 
a s ce rta in e d  by the  use o f  a m icroscope. 
Experience has shown th a t  i f  60 per cent o f  the 
eggs ha tch , the  la rv a e  are h e a lth y . I f  the 
percentage is  below 30 pe r ce n t, then the  la rva e  
are u s u a lly  weak. T he re fo re , i t  is  necessary 
to  m o n ito r the  percentage o f  eggs hatched.

When the eggs ha tch , the la rvae  
p o p u la tio n  should be assessed. The p r a c t ic a l 
method in  de te rm in ing  the la r v a l d e n s ity  is  to  
take  a sample in  a 1- l i t r e  b a s in . Th is  b as in  
is  u s u a lly  tra n s p a re n t. Th is process should 
be repea ted many tim e s . By knowing the volume 
o f  w a ter in  the tank and the  average d e n s ity  
per l i t r e  o f  w a te r, p o p u la tio n  d e n s ity  can be 
determ ined ( i n d i v i d u a l / l i t r e ) .

In  o rd e r to  reach a more accura te  
assessment, the fo llo w in g  steps should be taken :

(a) P o pu la tion  assessment should be 
c a r r ie d  ou t in  the m orn ing, when 
th e re  is  le ss  s u n lig h t ,  and the 
la rva e  are n o t fo rm ing  schools in  
one s p o t. Larvae ga the r in  clumps 
in  response to  p o s it iv e  p h o to ta x is .
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(b) Random sam pling is  necessary. 
The h a b it  o f  la rva e  to  congregate 
where the re  is  an a e ra to r  should 
be taken in to  account. Thus some 
samples should be taken from a 
p a r t  o f  the tank where the re  is  
an a e ra to r  and from o th e r p a rts  
w ith o u t a e ra to rs .

(c) P o pu la tion  assessment o f  n a u p li i  
and zoea can be done by us ing  
a long p ip e t te  fo r  coun ting  the 
la rvae  th a t  have been c o lle c te d  
in  the b a s in . A t the mysis and 
p o s t la rv a l stages i t  is  best no t 
to  use a p ip e t te ,  due to  i t s  la rg e  
s iz e .

(d) P o pu la tion  assessment us ing  a 
bas in  o f  a known c a p a c ity  can be 
c a r r ie d  ou t o n ly  up to  mysis I I I  
o r  p o s tla rv a  1. A f te r  p o s t la rv a  
2 the behaviour o f  la rva e  has 
changed to  th a t  o f  bottom  organism s.

P o pu la tion  assessment us ing  a bas in  has 
a d d it io n a l advantages, such as:

( i )  The c o n d it io n  o f the la rva e  can 
be a sce rta in ed  by obse rv ing  th e ir  
swimming, c o lo u r, and behaviour 
in  response to  l i g h t .

( i i )  The stage o f  development o f  the 
la rva e  can be es tim a ted . This is  
ve ry  im p o rta n t fo r  d e te rm in ing  the 
k in d  and optimum amount o f  feed 
re q u ire d .
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( i i i )  A rough e s tim a tio n  can be made o f  
the  c o n d it io n  o f  the  l i v in g  food 
and the  amount o f  p a r t ic le s  suspended 
in  the  la r v a l re a r in g  w a te r.

Civ) I t  re ve a ls  whether the  la rv a e  have 
been g iven s u f f ic ie n t  feed o r n o t. 
A t the  zoea stage th is  can be 
determ ined from  the  le n g th  o f  the 
fa e ce s .

(v) I f  th e re  are some dead la rv a e  in  
the  b a s in , a p p ro p ria te  measures 
shou ld  be taken q u ic k ly .

A f te r  the la r v a l p o p u la tio n  assessment, 
e f fo r t s  to  p reven t the la rva e  from be ing 
a ffe c te d  by any adverse e f fe c ts  should be made 
w ith o u t d e la y . For example, i f  the p o p u la tio n  
is  ve ry  dense, a p ro p o r t io n  o f  the la rv a e  
should be removed to  another ta n k . During 
p o p u la tio n  assessment care must be taken no t 
to  cause any s tre s s  to  the  la rv a e .

Another ro u t in e  a c t i v i t y  o f  prawn nu rse ry  
o p e ra tions  is  to  observe the w ater q u a l i t y .  In  
the Jepara method the tank w ater is  never changed, 
so the q u a l i ty  o f  the  w ater must be kep t in  a 
c o n d it io n  fa vou rab le  to  the growth o f  the  la rv a e . 
Th is can be done by cove rin g  the  tank w ith  bamboo 
m a tt in g  to  p reven t the  p la n k to n  from bloom ing. 
The bottom  o f  the  tank must a lso  be cleansed 
th o ro u g h ly  to  remove le f t - o v e r  food and o th e r 
im p u r i t ie s .
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A l l  a c tio n s  th a t  have been taken in  
regard  to  each tank in  which la rva e  are be ing 
rea red  shou ld  be recorded . Th is re co rd  can 
la te r  on be eva lua ted  fo r  fu r th e r  improvement. 
The reco rd  should a lso  cover weather c o n d it io n s , 
tem pera tu re , s a l in i t y  o f  the w ater in  re a r in g  
tanks , t o t a l  p o p u la tio n , feed, and o th e r 
re le v a n t in fo rm a tio n .
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LIST OF SAFIS EXTENSION MANUALS

SEC/SM/1 Khumua lia n g  p la  namcheut (Freshwater 
F ish  Farm ing: How to  B e g in )- -  in  Thai

SEC/SM/2 O yster C u ltu re

SEC/SM/3 Mussel C u ltu re

SEC/SM/4 Ang pagpuna ug pagtapak sa pukot 
(Net Mending and P a tc h in g )- -  in  
Cebuano-Bisaya

SEC/SM/5 Mussel Farming

SEC/SM/6 Menternak Ikan A ir ta w a r (Freshwater 
F ish  Farming: How to  B e g in )- -  in  
Bahasa M alaysia

SEC/SM/7 Makanan dan Pemakanan Udang Harimau, 
Penaeus monodon (N u t r i t io n  and 
Feeding o f  Sugpo, Penaeus monodon) 
- -  in  Bahasa M alaysia

SEC/SM/8 Macrobrachium C u ltu re

SEC/SM/9 S e le c tio n  o f  Marine Shrimp fo r  
C u ltu re

SEC/SM/10 C u ltu re  o f  Sea Bass

SEC/SM/11 Smoke-Curing o f  F ish
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SEC/SM/13 Cockle C u ltu re

SEC/SM/14 Net Mending and P atch ing

SEC/SM/15 K anliang hoy malangphu (Mussel 
F a rm ing )-- in  Tha i

SEC/SM/16 Nursery Management o f  Prawns
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SAFIS

o What is  SAFIS?

SAFIS is  the Southeast Asian 
F is h e r ie s  In fo rm a tio n  S e rv ice . 
I t  is  a p ro je c t  o f  the SEAFDEC 
S e c re ta r ia t  se t up to  p ro v id e  
ex tens ion  m a te r ia ls  fo r  
s m a ll-s c a le  fisherm en and f is h  
farm ers in  the re g io n .

o What are i t s  o b je c t iv e s ?

The immediate o b je c t iv e s  are 
to  c o l le c t  and com pile f is h e r ie s  
ex tens ion  manuals, b rochures, 
pamphlets and re la te d  a ids fo r  
s m a ll-s c a le  f is h e r ie s  development, 
and to  t ra n s la te  se le c te d  l i t e r a 
tu re  in to  lo c a l languages fo r  
d is t r ib u t io n  to  f is h e r ie s  ex ten 
s io n  workers in  Southeast A s ia .
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o What se rv ice s  w i l l  SAFIS p rov ide?

SAFIS w i l l  a ttem pt to  p ro v id e  
in fo rm a tio n  and p u b lic a t io n s  
such a s :

l i s t s  o f  a v a ila b le  te x ts  in  
f is h e r ie s  ex tens ion  s e rv ic e s ,

-  t r a n s la t io n  o f  s u ita b le  manuals,

-  manuals o f  a p p ro p ria te  te ch n o lo g ie s ,

photocopies o f  a p p ro p ria te  
f is h e r ie s  ex tens ion  l i t e r a t u r e ,

a c u rre n t awareness s e rv ic e  o f  
re g io n a l f is h e r ie s .

o How much w i l l  these se rv ic e s  cost?

A nom inal cos t o f  US $0.15 pe r page 
w i l l  be charged fo r  pho tocopying , 
h a n d lin g , and su rface  m a il.  A irm a il 
costs w i l l  be e x tra .  The p u b lic a t io n  
cos t per manual w i l l  va ry  accord ing  
to  the  book.





SAFIS is the Southeast Asian Fisheries Information Ser
vice. It is a project of the SEAFDEC Secretariat set up to 
provide extension materials for small - scale fishermen 
and fish farmers in the region. For additional informa
tion, contact the Project Leader of SAFIS 

SEAFDEC Liaison Office 
956 Rama IV Road 
Olympia Building, 4th floor 
Bangkok 10500, Thailand




