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INTRODUCTION
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T1232W' #*-"' !/=#!\/M' $.#$' X-.' %-' #' ./#C%*>' $!#M/M'
+""M'A"=="M%$>'%&'$./'A")&$!>'#&M'%$'%-'Q/A"=%&S'
#'+#-$/-$'S!"Y%&S'#S!%A)*$)!#*'%$/='%&'%&$/!&#$%"&#*'

=#!\/$-:'_"Y/C/!0'X-.'O"O)*#$%"&-'%&'Y#$/!'Q"M%/-'
#!/'-)-A/O$%Q*/'$"'/&C%!"&=/&$#*'%=O#A$-'A#)-/M'Q>'
$./'%&$!"M)A$%"&'"+'/@"$%A'-O/A%/-0'%&M)-$!%#*'Y#-$/-0'
"%*' -O%**-0' O/-$%A%M/-' #&M' "$./!' #S/&$-' $.#$' M%!/A$7
*>' #b/A$' $./' /A"*"S>' #&M' $./' -)!C%C#*' "+' -O/A%/-:'
V/-$%A%M/-'A"&$#%&'O"%-"&")-'-)Q-$#&A/-'T$"@%A#&$-W'
$.#$'M%-$"!$'Y#$/!'`)#*%$>'#&M'%=O"-/'O.>-%"*"S%A#*'
-$!/--'"&'Q%"$%A'A"==)&%$>'"+'$./'Y#$/!'Q"M>'Y.%A.'
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%-'$./'."=/'"+'X-.'TH-"&>/'/$:'#*:0'1225W:
9&'E%S/!%#0'#S!"A./=%A#*-'$.#$'A"&$#%&'-)A.'O/-7

$%A%M/-0' /-O/A%#**>' A.*"!%&#$/M' .>M!"A#!Q"&-' #&M'
$./' "!S#&"O."-O.#$/-0' #!/' !")$%&/*>' /=O*">/M' #-'
O#!$' "+' $./' %&$/S!#$/M' +#!=%&S' O!#A$%A/' $"' O!"$/A$'
A!"O-'#&M'#&%=#*-'+!"='%&-/A$-0'Y//M-'#&M'M%-/#-/-'
T,#X">/'/$:'#*:0'1223W:';.)-0'$"@%A%$>'$/-$-'Q/A"=/'%=7
O/!#$%C/'$"'/-$%=#$/'O"$/&$%#*'.#d#!M-'#-'O#!$'"+'!%-\'
#--/--=/&$' O!"$"A"*-' %&' #S!%A)*$)!/0' /-O/A%#**>' %&'
X-.'+#!=%&S:';"@%A%$>'$/-$-'#!/'O/!+"!=/M'+"!'$./'-O/7
A%XA'O)!O"-/'"+'O!/M%A$%&S'Y.#$'Q%"*"S%A#*'+)&A$%"&-'
Y")*M'Q/'O/!$)!Q/M'Q>'$./'$"@%A#&$'/@O"-)!/'"!'/@7
O*%A%$*>'`)#&$%+>'$./'/b/A$'"+'#'$"@%A#&$'"&'$./'./#*$.'
"+' #&' "!S#&%-=' T<="&%>%' /$:' #*:0' 1221c' <="!/S%/'
/$:'#*:0'1226W:'H'&)=Q/!'"+'+#A$"!-'%&e)/&A/'$./'!/7
-O"&-/'"+'"!S#&%-=-'$"'$"@%A%$>'$/-$-:';./-/'+#A$"!-'
%&A*)M/'#S/0'M%-/#-/0'Y#$/!'`)#*%$>0'-$#S/'%&'*%+/'.%-7
$"!>fA>A*/0'O"**)$#&$'%&$/!#A$%"&0'&)$!%/&$'-$#$)-0'!/7
O!"M)A$%C/'-$#S/'#&M'-O/A%/-'%&$/!#A$%"&-:'B%b/!/&$'
-O/A%/-'"+'"!S#&%-=-'C#!>' %&' $./%!'C)*&/!#Q%*%$>' $"'
-O/A%XA' O"**)$#&$' Tg=#!' /$:' #*:0' 1232W:' ("-.%' /$:' #*:'
T1221W'!/O"!$/M'$.#$'$./'="-$'#MC/!-/'/b/A$'"+'"!S#7
&"O."-O.#$/' O/-$%A%M/-' T .*"!"O>!%+"-W' "&' ,$!")$"&
'+$*((*%$%'Y/!/'"Q-/!C/M'%&'X-.'/@O"-/M'$"'2:3'=S^7
3:'<=%$">%&'/$:'#*:' T122KW'!/O"!$/M'$.#$'^;
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'Y#-'1K'

#&M' K5' .!-' %&' 3:N' =S^73' #&M' 2:N' =S^73' +"!' !"#$"%&
'"#$()$*+%'Y./&'/@O"-/M'$"'^%&M#&/:'9M%7<S/M/'/$:'
#*:'T1231W'!/O"!$/M'$./'6K7.!'^ 

P2
'C#*)/'"+'N:12'=S^73'

"&' /@O"-)!/'"+' -& '"#$()$*+%' $"' J&%O/!' 3222D ' T#&'
"!S#&"O."-O.#$/' O/-$%A%M/W:' ,%-.' %-' #' &"&7$#!S/$'
"!S#&%-='$"'$./')-/'"+'#S!%A)*$)!#*'A./=%A#*-'Q)$'%$'
%-'#b/A$/M'$.!")S.'*"--'"+'.#Q%$#$'#&M'+""M'-)OO*>:'
B%A.*"!C"-'#*-"'\&"Y&'#-'BBUV'T1017M%A.*"!"7C%&>*'
M%=/$.>*' O."-O.#$/W' %-' %=O"!$/M0' =#!\/$/M' #&M'
)-/M' Q>' +#!=/!-' %&' E%S/!%#' T,#Y"*/' /$:' #*:0' 1225W:'
;./!/+"!/0'$.%-'-$)M>'Y#-'A"&M)A$/M'$"'%&C/-$%S#$/'
$./'*/$.#*'$"@%A%$>'"+'B%A.*"!C"-'"&'#'A"==/!A%#**>'
%=O"!$#&$' +#!=/M'X-.' -O/A%/-' #-' -& '"#$()$*+%' )&7
M/!'*#Q"!#$"!>'A"&M%$%"&-:';./'-$)M>'%-'&/A/--#!>'$"'
-/A)!/'#MM%$%"&#*'\&"Y*/MS/'"&'$./'$"@%A"*"S>'#&M'
$./')-/'"+'$./'O/-$%A%M/'Q>'#S!%A)*$)!%-$-0'/-O/A%#**>'
X-.'+#!=/!-'%&'$./'A")&$!>:

MATERIALS AND METHODS
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A#*' +"!=)*#' "+' 1017M%A.*"!"C%&>*' M%=/$.>*' O."-7
O.#$/0' 
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8
V'TBBUVW:'9$'%-'#'A"&$#A$'#A$%&S'#&M'

+)=%S#&$'O/-$%A%M/'+"!'$./'A"&$!"*'"+'#'Y%M/'!#&S/'
"+'%&-/A$-:'9$'%-'#&'/=)*-%X#Q*/'A"&A/&$!#$/'TD W'A"&7
$#%&%&S' 3222'=S^73'BBUV:' 9$'Y#-'O)!A.#-/M' +!"='
#'!/O)$#Q*/'#S!"A./=%A#*'-$"!/-'%&'HQ/"\)$#0'<S)&'
J$#$/0'E%S/!%#:
G"$.' $./' X&S/!*%&S-' #&M' [)C/&%*/-' "+'  -& '"#$(.

)$*+%' Y/!/' O!"A)!/M' %&' Q#$A./-' +!"=' #' !/O)$#Q*/'

A"==/!A%#*' X-.' +#!=' %&'HQ/"\)$#:' ;./' X-.'Y/!/'
$!#&-O"!$/M' %&'O"*>$./&/'Q#S-'.#*+'X**/M'Y%$.'XC/'
*%$!/-'"+'M/A.*"!%&#$/M'$#O'Y#$/!'T+!"='-$"!#S/'$#&\W'
$"' $./' *#Q"!#$"!>'Y./!/' $./>'Y/!/'./*M' %&'#' *#!S/'
Y#$/!' Q#$.' "+' 3K2' ^' A#O#A%$>' +"!' #AA*%=#$%"&' "C/!'
38'M#>-:';./'X-.'Y/!/'&"$'+/M'%&'$./'X!-$'$Y"'M#>-'
"+'#AA*%=#$%"&'#+$/!'Y.%A.'$./>'Y/!/'+/M'4a'Q"M>'
Y/%S.$' Y%$.'  "OO/&-' X-.' +//M' A"&$#%&%&S' 8Pa'
A!)M/'O!"$/%&'#-'M/-A!%Q/M'Q>'<="&%>%'/$:'#*:'T1221W:'
;./'Y#$/!'%&'$./'Q#$.'Y#-'!/O*/&%-./M'Y%$.'M/A.*"7
!%&#$/M'=)&%A%O#*'$#O'Y#$/!'#&M')&/#$/&'+""M'#&M'
+#/A#*'=#h/!'Y/!/'-%O."&/M'")$:'H'$"$#*'="!$#*%$>'
"+'1a'Y#-'!/A"!M/M'M)!%&S'$./'#AA*%=#$%"&:',//M%&S'
"+'X-.'Y#-'-$"OO/M'18'.")!-'Q/+"!/'A"==/&A/=/&$'
"+'$./'/@O/!%=/&$:
,")!'A"&A/&$!#$%"&-'T1P20'15P0'4220'41P']S^73W'"+'

$./' Q%"#--#>' =/M%#' Y/!/' O!/O#!/M' #&M' #' A"&$!"*'
T2']S^73W'Y#-'=#%&$#%&/M:';./'C"*)=/'"+'/#A.' $/-$'
-"*)$%"&' %&' X+$//&' K2i42i12' A=' S*#--' #`)#!%#'Y#-'
12' *%$!/-' +"!' #**' $!/#$=/&$-' %&' $!%O*%A#$/-:' ;/&' #AA*%7
=#$/M' X&S/!*%&S-' T=/#&' Y/%S.$' 5:21Z1:PK' Sc' $"$#*'
*/&S$.'K:1Z3:8'A=W'Y/!/' !#&M"=*>' %&$!"M)A/M' %&$"'
/#A.' #`)#!%)=' +"!' $./' #A)$/' Q%"#--#>' $/-$' -$#!$%&S'
+!"='$./'A"&$!"*:';./'X-.'Y/!/'&"$' +/M'M)!%&S'$./'
6K7.")!'M)!#$%"&'"+'$./'#A)$/'$"@%A%$>'/@O/!%=/&$'#-'
M/-A!%Q/M'Q>'<="&%>%'/$:'#*:'T1221W'#&M'<="!/S%/'/$:'
#*:'T1226W:'J%=%*#!'O!"A/M)!/-'Y/!/')-/M'+"!'$./'[)C/7
&%*/-'T=/#&'Y/%S.$'34:P8Z3:8KSc'$"$#*'*/&S$.'38:8Z1:2'
A=W'Y%$.'M%b/!/&$' A"&A/&$!#$%"&-' "+' 8220' 8P20' P220'
K22']S^73'-"*)$%"&-'#&M'#'A"&$!"*'=#%&$#%&/M:
;./' O.>-%A#*' #&M' A./=%A#*' O#!#=/$/!-' "+' $./'

=/M%#'%&A*)M%&S'Y#$/!'$/=O/!#$)!/0'.>M!"S/&'%"&'
A"&A/&$!#$%"&'TO_W0'M%--"*C/M'"@>S/&'TB<W'#&M'Y#7
$/!'A"&M)A$%C%$>'Y/!/'="&%$"!/M'#&M'!/A"!M/M:';./'
Q/.#C%")!#*'!/-O"&-/-'"+'$./'$/-$'X-.'$"'$./'$"@%A#&$'
#$' M%b/!/&$' A"&A/&$!#$%"&-'Y/!/' "Q-/!C/M' #&M' !/7
A"!M/M:',%-.'Y/!/' A"&X!=/M'M/#M'Y./&' $./>'M%M'
&"$'!/#A$'$"'$")A.'-$%=)*)-:';./'X-.'Y/!/'#*-"'"Q7
-/!C/M'+"!'#&>'/@$/!&#*'A.#&S/-'%&'$./'Q"M>'Y.%*/'
%&'$./'$/-$'=/M%#:
B#$#' +!"=' O.>-%A"7A./=%A#*' O#!#=/$/!-' "+' $./'

$/-$'=/M%#'Y/!/' -)Q[/A$/M' $"' "&/'Y#>' #&#*>-%-' "+'
C#!%#&A/'THE<UHW'#$'Pa'O!"Q#Q%*%$>'*/C/*:'B)&A#&'
R)*$%O*/' F#&S/' ;/-$' TBRF;W' Y#-' )-/M' $"' M/$/!7
=%&/' $./' M%b/!/&A/' Q/$Y//&' =/#&-' "+' $!/#$=/&$'
Y./&' HE<UH' -."Y/M' -%S&%XA#&A/:' ;./' =/M%#&'
*/$.#*' $"@%A%$>'T^ 

P2
W'#&M'=/M%#&'*/$.#*' $%=/'T^;

P2
W'

Y/!/'M/$/!=%&/M')-%&S'O!"Q%$'#&#*>-%-'#-'M/-A!%Q/M'
Q>'j#!M*#Y'T36NPW:

RESULTS

;./'$/=O/!#$)!/'#&M'M%--"*C/M'"@>S/&'A"&$/&$'
TB<W'"+'$./'$/-$'Y#$/!'e)A$)#$/M'-*%S.$*>'M)!%&S'$./'
$"@%A%$>'$/-$'#-'-."Y&'%&';#Q*/'3:'B)!%&S'$./'$"@%A%$>'
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$/-$0'B<' !#&S/M'Q/$Y//&'K:34' #&M'K:18'=S^730' O_'
+!"='K:26'$"'K:P6c'$/=O/!#$)!/'+!"='1K:4N'$"'1K:552 '
#&M'A"&M)A$%C%$>'+!"='38K:15'$"'352:46']JA=73:';./'
Y#$/!' `)#*%$>' O#!#=/$/!-' "+' $./' $!/#$=/&$' $#&\-'
C#!%/M'-%S&%XA#&$*>'TOk2:2PW'Y%$.'$."-/'"+'$./'A"&7
$!"*'/@A/O$'+"!'B<:
BBUV'%&M)A/M'-/C/!/'Q/.#C%")!#*'!/-O"&-/-'%&'

$./' $Y"' -$#S/-' "+' $./' X-.:' G/.#C%")!#*' !/-O"&-/-'
"Q-/!C/M'Y/!/'*#$/!#*'#&M')OY#!M'Q/&M%&S'"+'$./'
Q"M>0' /!!#$%A' #&M' -O%!#*' -Y%==%&S0' -O"&$#&/")-'
#%!'S)*O%&S'#$'M%b/!/&$'!#$/-0'-)MM/&'`)%A\'="C/7
=/&$f[)=O%&S0' !/-O%!#$"!>' M%-$!/--' #&M' -$#$/' "+'
A#*=&/--:
G*/#A./M'Q"M>'Y%$.'*/-%"&-'Y#-'$./'"&*>'/@$/!7

&#*'A.#&S/'"Q-/!C/M' %&' $./' $/-$'X-.'#&M'$.%-'Y#-'
="!/' %&' $./' X&S/!*%&S-' #$' .%S./!' A"&A/&$!#$%"&-:'
H**'$./'X-.'%&'$./'A"&$!"*'=/M%)='-)!C%C/M'M)!%&S'
$./'$"@%A%$>'/@O/!%=/&$0'Y.%*/'="!$#*%$%/-'Y/!/'"Q7
-/!C/M'%&'#**'$!/#$=/&$-'#-'-."Y&'%&';#Q*/-'1'#&M'
4:

Table 2. Mortality in the three replicates of Clarias 

gariepinus !ngerlings in di"erent concentrations of 

DDVP at 96-hr period

 "&A/&$!#$%"&
'T]S^73'W

F/O*%A#$/- R"!$#*%$>'
TaW3 1 4

2 2 2 2 2:22

1P2 1 2 1 34:44

15P 5 P K K2:22

422 5 N 6 N2:22

41P 6 32 32 6K:K5

Table 3. Mortality in the three replicates of Clarias 

gariepinus juvenile in di"erent concentrations of DDVP 

at 96-hr period

 "&A/&$!#$%"&'
T]S^73'W

F/O*%A#$/- R"!$#*%$>'
TaW3 1 4

2 2 2 2 2:22

822 3 3 4 12:22

8P2 4 4 8 44:44

P22 8 5 32 52:22

K22 6 32 6 64:44

j%$.'!/-O/A$'$"'="!$#*%$>0'#**' $!/#$=/&$-'C#!%/M'
-%S&%XA#&$*>'TOk2:2PW'+!"='$./'A"&$!"*:'R)A)-'Y#-'
A"O%")-*>'"Q-/!C/M'"&'$./'S%**-'"+'$./'M/#M'X-.'%&'
#**'$!/#$=/&$-'/@A/O$'$./'A"&$!"*'Y.%A.'!/A"!M/M'&"'
="!$#*%$>:';./'O!"Q%$'="!$#*%$>'A)!C/-'#!/'-."Y&'%&'
,%S)!/-'3'#&M'1'+"!'$./'X&S/!*%&S-'#&M'[)C/&%*/-'!/7
-O/A$%C/*>:';./'A)!C/-'Y/!/'-)Q[/A$/M'$"'!/S!/--%"&'
#&#*>-%-'#&M'$./'6K7.!'̂  

P2
'"+'BBUV'Y/!/'/-$%=#$/M'

$"'Q/'15P:1']S^73'#&M'816:2']S^73'+"!'$./'X&S/!*%&S'

#&M'[)C/&%*/'!/-O/A$%C/*>:

Fig 1. Linear relationship between logarithm of 

concentration and percentage mortality of Clarias 

gariepinus !ngerling exposed to di"erent acute 

concentrations of DDVP

Fig 2. Linear relationship between logarithm of 

concentration and percentage mortality of Clarias 

gariepinus juvenile exposed to di"erent acute 

concentrations of DDVP

Table 1. Mean values of physico-chemical parameters of di"erent concentrations during acute toxicity

 "&A/&$!#$%"&'T]S^73W
B<'T=S^73W ;/=O/!#$)!/'Tl W O_

 "&M)A$%C%$>
T)JA=73mW

''''2 K:18'Z2:28# 1K:4N'Z2:2P# K:P6'Z2:24# 38K:15'Z2:2N#

1P2 K:38'Z2:18# 1K:KN'Z2:1P# K:86'Z2:44# 3P2:P1'Z2:21Q

15P K:3N'Z2:21# 1K:55'Z2:14Q K:48'Z2:21Q 3K2:1N'Z2:18A

422 K:3K'Z2:31# 1K:5K'Z2:31Q K:3K'Z2:2PA 3KN:11'Z2:1NM

41P K:34'Z2:28# 1K:5K'Z2:2PQ K:26'Z2:21M 352:46'Z2:31/
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Fig 3. Linear relationship between logarithm of 

time and probit mortality in di"erent concentration 

of Clarias gariepinus !ngerling exposed to acute 

concentrations of DDVP
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Fig 4. Linear relationship between logarithm of time 

and probit mortality of juvenile exposed to di"erent 

acute concentrations of DDVP
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Sažetak

LETALNO DJELOVANJE 2,2-DIKLOROVINIL 

DIMETIL FOSFATA (DDVP) NA MLAĐ I 

MLADUNCE VRSTE CLARIAS GARIEPINUS 

(BURCHELL, 1822)
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