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INTRODUCTION
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MATERIALS AND METHODS
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Larval rearing operation
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NP-%-' -$#R/' "&Q#!<-W' $"' @*/#&' $./' )&@"&-)N/<'
+""<'#&<'+/@#*'N#$/!%#*-'"&'$./'$#&T'?"S"N9'c#$/!'
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Fig 1. Location of the investigated hatchery at Kolatoly, 

Cox’s Bazar (star in the map)
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N/#-)!/<'?P')-%&R'#'.#&<'!/+!#@$"N/$/!'V:X:IB0'
(#A#&W9'X./'Ai'"+'$./'Q#$/!'Q#-'N/#-)!/<'?P')-%&R'
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G&-$!)N/&$#*' "NA#&P'V8%&R#A"!/W9'c#$/!'$/NA/!7
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i:EE:' %&-$!)N/&$-'A!"<)@$-0' 8%&R#A"!/0'M"</*'
&"9'iG'4^320'iG'4^33'#&<'iG'4^1J0'!/-A/@$%L/*P9

Total length and size variation

X"'T&"Q'$./'-%]/'L#!%#$%"&0'$./'*/&R$.'"+'O2'A"-$*#!7
L#/'Q/!/'N/#-)!/<'%&<%L%<)#**P9'X./'N/#&'*/&R$.'
#&<'-$#&<#!<'</L%#$%"&'Q#-'@#*@)*#$/<'#@@"!<%&R'$"'
M#<.)T%!#&'/$'#**&V122_W9'

Muscle gut ratio (MGR) 

:'N%@!"-@"A%@'/Z#N%&#$%"&'"+'$./'!/*#$%L/'$.%@T&/--'
"+'L/&$!#*'#?<"N%&#*'N)-@*/'#&<'$./'R)$'%&'$./'J$.'
#?<"N%&#*' -/RN/&$' "+' $./' $#%*' "+' $./' A"-$' *#!L#/'
Q#-'@"&<)@$/<'$"'</$/!N%&/'$./'N)-@*/'$"'R)$'!#$%"'
VM#<.)T%!#&'/$'#**0'122_W9'X"'T&"Q'$./'MIF'#$'*/#-$'
12' >\3O' Q/!/' /Z#N%&/<0' %&<%@#$%&R' $./' &)$!%$%"&#*'
-$#$)-'"+'$./'-.!%NA9'i%R.'N)-@*/'$"'R)$'!#$%"'V6=3W'
Q#-'A!/+/!#?*/9

Stress test

:'-$!/--'$/-$'Q#-'@"&<)@$/<'"&@/'$./P'!/#@./<'>\3173O9'
F#&<"N*P'-/*/@$/<'-#NA*/'"+'#?")$'322'%&<%L%<)#*-'
Q/!/'$#T/&'%&'#'?/#T/!'@"&$#%&%&R'!/#!%&R'Q#$/!'-#*%&7
%$P'Q%$.'12'AAN'+"!N#*%&'V291'N*[\W'#&<'#**"Q/<'+"!'
J2'N%&)$/-9':+$/!'J2'N%&)$/-0' $./'>\'$.#$'Q/!/'-$%**'
#@$%L/'"!'Q.%@.'N"L/<'Q./&'A!"<</<'Q%$.'#'&//<*/'
Q/!/'@")&$/<'#-'#'A/!@/&$#R/'"+'-)!L%L#*0'+"**"Q%&R'
$./'+"!N)*#='-)!L%L#*'V`W'k'V&"9'#@$%L/'>\[$"$#*'>\'%&'
?/#T/!W'Z'3229

Fouling organisms 

F#&<"N*P' -/*/@$/<' >\3173O' "+' #?")$' O2' %&<%L%<)#*-'
Q/!/'/Z#N%&/<'?P'#'@"NA")&<'N%@!"-@"A/'$"'"?7

-/!L/'#&P' +")*%&R'"!R#&%-N-'#S#@./<'Q%$.' $./'>\'
VM#<.)T%!#&'/$'#*90'122_W9'X./'A/!@/&$#R/'"+'+")*%&R'
Q#-'@#*@)*#$/<'+"**"Q%&R'$./'+"!N)*#='+")*%&R'V`W'k'
V&"9'"+'>\'#S#@./<'Q%$.'+")*%&R'"!R#&%-N-[$"$#*'&"9'
"+'>\'@")&$/<'<)!%&R'$./'"?-/!L#$%"&W'Z'3229

Monodonbaculo virus (MBV) 

H#@)*"L%!)-/-' Q/!/' </$/@$/<' %&' Q."*/' "!'
-d)#-./<' V-$#%&/<' Q%$.' N#*#@.%$/' R!//&' +"!'
M"&"<"&?#@)*"L%!)-W' A!/A#!#$%"&-' "+' ./A#$"A#&7
@!/#-'"!'+/@#*'-$!#&<-'+!"N'*#!R/!7-%]/<'*#!L#/0')-%&R'
#'.%R.'A"Q/!/<'*%R.$'N%@!"-@"A/'$"'-A"$'$./'@.#!#@7
$/!%-$%@'L%!#*'"@@*)-%"&'?"<%/-'V\%R.$&/!0'3__JW9

Test for WSSV

c88f' $/-$' Q#-' A/!+"!N/<' ?P' Gl' >*)-' -P-$/N0'
Q.%@.' Q#-' #' &/Q' $/@.&"*"RP' ?#-/<' "&' %&-)*#$/<'
%-"$./!N#*' > F' $.#$'Q#-' #' @"NA#@$' #&<' A"!$#?*/'
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RESULTS AND DISCUSSION
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Table 1. Percentage of larval survival (average 

percentage calculated by 8 cycles)
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h"/#'3 ^2 _2
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Table 2. Health status of P. monodon post larvae during 

the investigation period (April 2009-March 2011, 8 

production cycles)
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)C;92'J

 "&$!"*'$#&T 35 51 ^2 1O 7 7 7
DZA/!%N/&$#*'
$#&T'

33 ^O _2 31 7 7 7

)C;92'K

 "&$!"*'$#&T 12 52 ^2 42 m 7 7
DZA/!%N/&$#*'
$#&T'

33 ^O _O 3O 7 7 7

)C;92'L

 "&$!"*'$#&T 3O 5O ^1 12 7 7 7
DZA/!%N/&$#*'
$#&T'

33 ^O _O 32 7 7 7

)C;92'M

 "&$!"*'$#&T 3J ^2 ^2 1O 7 7 7
DZA/!%N/&$#*'
$#&T'

319O _2 _O 31 7 7 7

)C;92'N

 "&$!"*'$#&T 12 5^ 5O 42 m 7 7
DZA/!%N/&$#*'
$#&T'

32 _1 _J 3O 7 7 7

)C;92'O

 "&$!"*'$#&T 1O 5O 54 42 m 7 7
DZA/!%N/&$#*'
$#&T'

3O ^^ _2 3O m 7 7

)C;92'P

 "&$!"*'$#&T 36 5J 5^ 1^ 7 7 7
DZA/!%N/&$#*'
$#&T'

32 _2 _J 32 7 7 7

)C;92'Q

 "&$!"*'$#&T 12 ^2 54 12 7 7 7
DZA/!%N/&$#*'
$#&T'

31 _1 _2 3O 7 7 7

Table 3. The average length of P. monodon post larvae 

reared in both control and experimental tanks

(/0123 &2:1/R'AGGB

)<:/6<9'/0:='A:SKTB -6<?8</8;'/620/2@'
/0:=3A:SKTB

 P@*/'3
>\3 695^n391 O94^n29O
>\O O9J^n29^ J9^4n29O
>\32 59_^n296 ^9^6n291
>\3O _9^6n29O 339^2n291
 P@*/'1
>\3 69J^n392 O96^n29O
>\O O95^n29J J9_2n29J
>\32 5952n294 ^95On291
>\3O _962n296 33962n296
 P@*/'4
>\3 O922n29^ O94^n291
>\O O9^2n29J 59^4n296
>\32 ^92n29O _9^6n291
>\3O 32921n296 339^3n29O
 P@*/'6
>\3 O932n29J O94^n294
>\O O9_2n29J 59^On296
>\32 59_2n29O _9^On29O
>\3O _9^1n296 3396^n29J
 P@*/'O
>\3 69_2n29O O91^n296
>\O O952n29J 595Jn294
>\32 595On29J _951n29O
>\3O _9O^n29O 3394On29J
 P@*/'J
>\3 69^1n294 O91On296
>\O O9J2n296 59JOn294
>\32 59J4n296 _9J2n296
>\3O _96On296 3391On294
 P@*/'5
>\3 69_^n296 O96^n296
>\O O9^2n29O 59^2n291
>\32 59^On296 _9^1n294
>\3O _9^^n29O 339JOn294
 P@*/'^
>\3 69_1n29O O94^n296
>\O O95^n29J 5951n294
>\32 595On29J _95On29O
>\3O _9J^n29O 3394^n296
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+")*%&R' "!R#&%-N-' %&' $./' A!"?%"$%@' $!/#$/<' $#&T-'
!#&R/<'+!"N'327310'Q./!/#-'%&'$./'@"&$!"*'$#&T-0'%$'
j)@$)#$/<'+!"N'12742'<)!%&R'#**'A!"<)@$%"&'@P@*/-9
X./'#L/!#R/' */&R$.'"+'#**'A"-$' *#!L#/'V>\37>\3OW'

Q#-' N#Z%N)N' Q./&' !/#!/<' %&' $./' /ZA/!%N/&7
$#*' $#&T-' @"NA#!/<' $"' $./' @"&$!"*' $#&T-' VX#?*/' 4W9'
:$'>\3O0' $./'$"$#*' */&R$.'"+' $./' *#!L#/'!#&R/<'+!"N'
31931' $"' 33911' NN' %&' $./' #&$%?%"$%@' $!/#$/<' $#&T'
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$./'@"&$!"*' $#&T0' %$'!#&R/<'+!"N'32921'$"'_962'NN9'
b!%-.&#A!#T#-.'/$'#*9'V122_W'+")&<'$.#$'<)!%&R'>\310'
>\36' #&<'>\3J' -$#R/-0' $"$#*' */&R$.-'"+' $./' *#!L#/' %&'
$./' /ZA/!%N/&$#*' $#&T-'Q/!/'339J^'NN0'339_^'NN'
#&<'31935'NN0'!/-A/@$%L/*P0'Q./!/#-'%&'$./'@"&$!"*'
$#&T0' $./' R!"Q$.' !#$/-'Q/!/' 3392O'NN0' 3394^'NN'
#&<' 3395_' NN0' !/-A/@$%L/*P0' Q.%@.' Q#-' %&' @*"-/'
#R!//N/&$'Q%$.'$./'A!/-/&$'%&L/-$%R#$%"&9':**'$#&T-'
Q/!/'+!//' +!"N'M"&"<"&'H#@)*)'f%!)-'#&<'c.%$/'
8A"$'8P&<!"N/'f%!)-'<%-/#-/9

Water quality parameters

c#$/!'d)#*%$P'A#!#N/$/!-0'&#N/*P'$/NA/!#$)!/'Vp W0'
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$#&$'/&L%!"&N/&$#*'L#!%#?*/'+"!'*#!L#*'!/#!%&R'"+' *&'("9
()("' ?/@#)-/' %$'<%!/@$*P'#U/@$/<'N/$#?"*%-N0'"ZPR/&'
@"&-)NA$%"&0'R!"Q$.0'N")*$%&R'#&<'-)!L%L#*9'X./'"A7
$%N)N'!#&R/'"+'$/NA/!#$)!/'+"!'$./'?*#@T'$%R/!'-.!%NA'
*#!L#*'!/#!%&R'%-'?/$Q//&'1^'$"'41'p 'Vb#&&)A#&<%'/$'
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$%"&'-."Q%&R'#'!#&R/'+!"N'1_'p '7'42'p 9'X./!/'Q#-'&"'
N#!T/<'<%U/!/&@/'%&'$/NA/!#$)!/'?/$Q//&'$./'@"&$!"*'
#&<'/ZA/!%N/&$#*'$#&T-9

 *&'("()("' @#&' $"*/!#$/' #'Q%</' !#&R/' "+' -#*%&7
%$P9' ,"!' #' -.!%NA' .#$@./!P0' $./' !/@"NN/&</<' -#7
*%&%$P'!#&R/'%-'1^74O'AA$'Vb#&&)A#&<%'/$'#*90'1221W9''
G&' $./' A!/-/&$' -$)<P0' -#*%&%$P' Q#-' N#%&$#%&/<' #$'
1_743'AA$'+"!'?"$.'@"&$!"*'#&<'/ZA/!%N/&$#*'$#&T-9'
b!%-.&#A!#T#-.'V1225W'#*-"'!/A"!$/<'#*N"-$'-%N%*#!'
-#*%&%$P'V43'AA$W'+"!'$./'*#!L#*'!/#!%&R'"+' *&'("()("*
G&' $./' A!/-/&$' -$)<P0' $./' Ai' */L/*' Q#-' *"Q/!'

%&' $./' @"&$!"*' $#&T' VJ967J9^W'Q.%@.'Q#-' %&' @"&R!)7
/&@/' Q%$.' $./' \#Q' V3_^^W0' </N"&-$!#$%&R' $.#$'  *&
'("()("' @")*<' $"*/!#$/'Ai'<"Q&'$"'J92' $"'J9O9'B&'
$./' "$./!' .#&<0' %&' $./' /ZA/!%N/&$#*' $#&T-0' Ai'
Q#-' @"&-%</!#?*P' .%R.' V59^7^94W0'Q.%@.' @"&+"!N/<'
Q%$.' $./'Y&<%&R-'"+'b#&&)A#&<%'/$'#*9' V1221W'#&<'
b!%-.&#A!#T#-.'V1225W0'-$#$%&R'$.#$'$./'-)%$#?*/'Ai'
+"!' $./' -.!%NA' *#!L#*' @)*$)!/' !#&R/<' +!"N' ^917^9O9'
X./' !/-)*$-' %&<%@#$/<' $.#$'A!"?%"$%@-'N#%&$#%&/<'#'
</-%!/<'*/L/*'"+'Ai'%&'$./'/ZA/!%N/&$#*'$#&T-9
G&' $./' A!/-/&$' -$)<P0' $./' N#Z%N)N' <%--"*L/<'

"ZPR/&'VCBW'@"&$/&$'%&'$./'/ZA/!%N/&$#*'$#&T'Q#-'
69^'NR[\'#&<' %&' $./' @"&$!"*' $#&T' %$'Q#-'691'NR[\0'
Q.%@.'Q#-' %&' @*"-/' #R!//N/&$' Q%$.' $./'Q"!T-' "+'
\%#"' #&<' M)!#%' V3_^JW0' b!%-.&#A!#T#-.' V1225W0'
b!%-.&#A!#T#-.' /$' #*9' V122_W9' 8)!+#@%&R' !/-A"&-/'
Q#-'Y!-$'"?-/!L/<'Q./&'CB'!/#@./<'39O7193'NR[\9'
BZPR/&'*/L/*-'%&'$./'@)*$)!/'$#&T-'Q/!/'N#%&$#%&/<'
%&'$./'</-%!/<'!#&R/'?P'#/!#$%"&9' "&$%&)")-'#/!#7
$%"&'Q#-'<"&/'<)!%&R'$./'A!/-/&$'%&L/-$%R#$%"&'#&<'
$./!/+"!/'$./'"ZPR/&'*/L/*'<%<'&"$'L#!P'-%R&%Y@#&$*P'
?/$Q//&'$./'@"&$!"*'#&<'/ZA/!%N/&$#*'$#&T-9'
:NN"&%#'/Z%-$-'%&'Q#$/!'%&'?"$.'%"&%]/<'VEi6mW'

#&<' )&%"&%]/<' VEi4W' +"!N-9' ;&%"&%]/<' #NN"7
&%#' %-' @"&-%</!/<' #' N"!/' $"Z%@' +"!N' "+' #NN"&%#'
<)/' $"' %$-' #?%*%$P' $"' <%U)-/' !/#<%*P' #@!"--' $./' @/**'
N/N?!#&/' V,!"NN'#&<'I%**/S/0'3_J^a'DN/!-"&'/$'
#*90' 3_5OW9' G&' $./'A!/-/&$' -$)<P' $./'.%R./!' @"&@/&7
$!#$%"&'"+'#NN"&%#'V19O'NR[\W'Q#-'"?-/!L/<'%&'$./'
@"&$!"*' $#&T' #&<' %&' $./' A!"?%"$%@' $#&T' %$'Q#-' 391O'
NR[\0'Q.%@.'#R!//<'Q%$.'$./'!/-)*$-'V27193'AANW'"+'
b!%-.&#A!#T#-.' V1225W' #&<'<%-#R!//<'Q%$.' $.#$'"+'

Table 4. Recorded water quality parameters for both control and probiotic treated tanks

)C;92

+2G>'AU)B (098:8/C'A>>/B >V W 'AG1X&B
%9=098:8/C'
A>>GB

$V
M
A>>GB

)+ -++ )+ -++ )+ -++ )+ -++ )+ -++ )+ -++

3 1_ 1_9O 42 429O J9O ^93 6 49_ 34O 3O2 39^ 3
1 42 1_9O 43 42 J9^ ^ 49_ 6 341 3OO 396O 29_
4 1_9O 42 1_ 42 J9OO 59_ 691 69^ 31O 3O2 39JO 29_O
6 1_ 1_9O 42 429O J9O ^ 6 6921 34O 362 39OO 393
O 1_9O 1_ 429O 429O J96 59_ 693 69O 31^ 3O2 39_ 391
J 1_ 1_9O 43 429O J9J 59^ 49_ 694 31O 36O 19O 391O
5 42 1_9O 1_ 42 J95 ^91 693 6 34O 3O2 395 3
^ 42 42 1_9O 42 J9O ^94 49_ 49^ 31^ 3OO 193 29_O

 Xk@"&$!"*'$#&T0'>XXkA!"?%"$%@'$!/#$/<'$#&T
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C#-'/$'#*9'V3__JW9'X./'#*T#*%&%$P'"+'?"$.'@"&$!"*'#&<'
/ZA/!%N/&$#*'$#&T-'!#&R/<'+!"N'31O734O'AAN'#&<'
36273OO'AAN0'!/-A/@$%L/*P0'Q.%@.'Q#-'#AA!"Z%N#$7
/<'$"'$./'L#*)/-'"+'36273J2'AAN'%&'$./'*#!L#*'!/#!%&R'
$#&T0'!/A"!$/<'?P'b!%-.&#A!#T#-.'V1225W9

Sažetak

PROBIOTICI U PROIZVODNJI POTOMSTVA 

TIGRASTE KOZICE (Penaeus monodon)

;'N!%o/-$%*%q$%N#'T"]%@#'$!/&)$&"'o/'L!*"'!#-A!"-$!#7
&o/&#')A"$!/?#'#&$%?%"$%T#']#'-A!/r#L#&o/'?#T$/!%o7
-T%.'%&+/T@%o#9'>"o#L"N'"$A"!&%.'A#$"R/&%.'-L"o-$L#'
#&$%?%"$%T#' %' "R!#&%r/&o#' &o%."L/' )A"$!/?/0' !#]L%*%'
-)' -/' <!)R%' &#r%&%' -A!/r#L#&o#' %&+/T@%o#' A#$"R/&%7
N#')'N!%o/-$%*%q$%N#9'8)T*#<&"' $"N/' o/'A!"L/</&"'
%-$!#s%L#&o/')r%&T"L%$"-$%'A!"?%"$%T#')')]R"o)'*%r%&7
T%' !"#!$%&'("()("'$/'-)'<"?%L/&%'!/])*$#$%')-A"!/7
t/&%'-'"&%N#'%]'T"&$!"*&%.'-A!/N&%T#'?/]'A!"?%"$%7
T#9'F/])*$#$%'-)'A"T#]#*%']&#$&"')&#A!/t/&o/'&/T%.'
"<!/<&%@#')]R"o#')'/T-A/!%N/&$#*&%N'-A!/N&%@%N#'
-'<"<#$T"N'A!"?%"$%T#'V)'"<&"-)'&#'-A!/N&%T/'?/]'
A!"?%"$%T#W9' >!%No/!%@/0' T"&@/&$!#@%o#' #N"&%o#T#'
A!"@%o/&o/&#'o/'&#'301O'NR[\0'q$"'o/'N#&o/'"<'A"*"L%7
@/'%]No/!/&/'L!%o/<&"-$%')'T"&$!"*&%N'-A!/N&%@%N#9'
f/u#'L#!%o#@%o#'L/*%r%&/']#?%*o/s/&#'o/')'T"&$!"*&%N0'
#'N#&o#')'/T-A/!%N/&$#*&%N'-A!/N&%@%N#9'v$"L%q/0'
$%o/T"N'"-#N'+#]#'A!"%]L"<&o/0'"No/!'@!%o/L&%.'N%7
q%u#' >\3O&?%"' o/' "$A!%*%T/' ^O7_1`' )' -A!/N&%@%N#' -'
A!"?%"$%@%N#0'#'527^2`')'T"&$!"*&%N'-A!/N&%@%N#9'
B?!#q$#o&%.' "!R#&%]#N#' ?%*"' o/' L%q/' )' T"&$!"*&%N'
&/R"' )' /T-A/!%N/&$#*&%N' -A!/N&%@%N#9' >!"-o/r&#'
<)s%&#'>\3O'?%*#' o/'N#T-%N#*&#' ]#' o/<%&T/' T"o/' -)'
N!%o/q$/&/')'/T-A/!%N/&$#*&%N'-A!/N&%@%N#'V)'"<7
&"-)' &#' T"&$!"*&/W9' b"&#r&#' -$"A#' A!/s%L*o#L#&o#'
>\3O'o/'4O`')'T"&$!"*&%N'%'O1`')'/T-A/!%N/&$#*&%N'
-A!/N&%@%N#9'BL%N'%-$!#s%L#&o/N'<"T#]#&#'o/'L#s7
&#')*"R#'A!"?%"$%T#')'!#-$)0'A!/s%L*o#L#&o)'%'"<!s#7
L#&o)']<!#L*o#'*%r%&T%' *&'("()("9

Y9Z5[:2' 68Z2[8=' A!"?%"$%@%0' ]<!#L*o/' T"]%@#0' !"#!$%&
'("()("0'A!"%]L"<&o#'A"$"N-$L#0'H#&R*#</q
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