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In  trod  liei ion

H igh m orta lity  of m arine fish eggs and  larvae under in tensive rearing  is due  lo  a  w ide 
ran g e  o f  cau ses , inc lud ing  h igh bacte ria l densities. In  add ition  fish eggs a re  considered  
a s  a  po ss ib le  vector fo r transm ission  o f  d iseases, because  pathogens m ay  be  included  in 
th e  m icro flo ra  (B crgh el a i., 1990). In th is study  fo u r  chem icals w ere tested  fo r  their 
ab ility  to red u ce  th e  bacte ria l lo ad  o n  the egg  su rface  w ithou t, hav in g  toxic effec ts  o n  the 
em bryo .

M ateria ls  and  m ethods

F o u r ch em ica ls  w ere tested: B ulTodine (iodophor: 1.06%  free iod ine), buffered  g lu tar-a ld- 
ch y d c , ch lo ram ine-T  and  sod ium -hypoch lo rite  (5%  free  ch lo rin e). A ll so lu tions were 
p rep ared  w ith  sterile , filte red  (0 .2pm ) seaw ater. C oncen tra tions o f  B u ffo d in ean d  sodium - 
hypoch lo rite  re fe r to  the am ount o f  free iod ine and ch lo rin e  added  to seaw ater. E g g s  o f  
p la ice  (P leuronectes p la te ssa  L .), a t  the stage w ere  th e  em bryo  su rrounds approxim ately  
180° o f  th e  y o lk  m ass, w e re  w ashed  w ith  sterile , filte red  seaw a te r b e fo re  and  a fte r  treat
m e n t to  rem o v e  o rgan ic  m aterials and  res idua l d is in fec tan ts . D isin fection  w as  ca rried  out 
a t  5 °C  fo r  lO m in. S ing le  e g g s  (N  =  6 0 ) w e re  incubated  a t  I0°C  in M -65 seaw ate r agar 
(1%  agar). T h e  am oun t o f  eggs w ith  bacte rial g row th  w as  reco rded  a fte r  7  days. F.gg 
sam p les w ere  k e p t in  darkness a t  5-6°C  in sterile , filtered  seaw ate r to  observe  m ortality  
a n d  ha ichab ility . A t th e  end  o f  th e  yolk  sac p eriod , 14 to  23 -day-o ld  larvae w e re  placed 
in  sm all vo lum es o f  concen tra ted  seaw ater (N  =  3 )  w ith  a  salin ity  o f  approx im ately  
7 0 .0 p p t and  Uic cum ula tive  m ortality  w as  reco rded  o v er tim e. T h e  resu lts  w ere  analyzed 
u sing  a  ch i-square  (x2)  test.

' T h is  study  is  one of ih c  pro jects fin an ced  by F IN A  E xploration  and  the R oyal N orw egian C o u n cil fo r 
S c ien tific  a n d  In d u s tria l R esearch  (NTNT).
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D isin fec tion  w ith  400ppm  B uffod ine  reduced  th e  b ac te ria l lo ad  to  som e ex ten t (F ig .l) ,  
but concen tra tions o f  100 lo  2 0 0 p p m  free  iod ine had  n o  e f f e c t  T h is  w as con firm ed  in 
o ilie r experim en ts. C o n ira rily , a ll g ro u p s  treated  w ith  g lu ta ra ldehydc , ch lo ram in c -T  and  
hy p o ch lo rite  show ed  a n  approx im ate ly  9 0 %  reduction  in th e  num ber o f  e g g s  w ith 
b ac te ria l g row th . R ep lica te  experim en ts  w ith  a  s tan d a rd  d is in fec tion  p ro ced u re  revealed  
a c lea r co rre la tio n  betw een th e  b ac te ric ida l e ffec t and  th e  in itia l bacte ria l lo ad  on  the egg 
(d a ta  n o t show n).
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F ig .  1 .  R o d u c i io n  i n  jiu rn t> e r  o f  e g g s  w it h  b a e ic r ia l  g r o w t h  ( ±  9 5 %  c o n f id e n c e  l im it s ) .

T h e  d o se  o f  400ppm  B uffod ine  w as h igh ly  toxic (d a ta  n o t show n) h av in g  a  level 
ex ceed in g  250ppm  free iod ine , w h ich  in o th e r experim en ts cau sed  100%  m ortality . 
T re a tm e n t fo r 5 m in trea tm en t w ith  400ppm  B uffod ine  d id , how ever, n o t resu lt in  acu te  
m orta lity . A sign ifican tly  h ig h e r m orta lity  (P < 0 .0 1 )a i ha tch ing  and  a  sig n ifican t reduction  
in  th e  n u m b er o f  e g g s  th a t ha tched  (P < 0 .05 ) w as  observed  lo r  g ro u p s trea ted  w ith 
2(X)ppm free  iod ine . E ggs d is in fec ted  w ith  concen tra tions o f  hypochlorite  d id  not hatch 
and  d ie d  a fte r  a  w eek. D isin fec tion  w ith  d o ses o f  g lu tara ldehydc a n d  ch lo ram in c-T  did 
n o t have  any  nega tive  e ffe c t o n  su rv iv a l during incubation  o r  o n  hatchab ility . T h is  trend 
w as  con firm ed  fo r all chem icals in o th e r experim ents.

L a rv a e  th a t ha tched  from  e g g s  d is in fec ted  w ith concen tra tions >  800ppm  g lu tara ldehydc 
(PcO .O l) and  >  2  OOOpprn ch lo ram inc-T  (P<0.(X)1) had a s ign ifican tly  h igher m ortality  
a fte r  3 h  in concen tra ted  seaw ater th an  the  untreated  g ro u p s  (F ig . 2 ). N eith e r B uffod ine 
n o r the low est d o ses o f  g lu tara ldehydc and  ch lo ram ine-T  in fluenced  d ic  to le rance  o f  die 
la rvae  lo salin ity -strcss. T hese  la rvae  a lso  su rv ived  fo r a  longer period  o f  tim e  th an  the 
res t o f  th e  g ro u p s (>  5 4  versus  20-24h).
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P .fleet on

D o sc s  o f  B u fio d in c  th a t reduced  th e  b a u e ria !  load w ere ab o v e  d ic  to x ic  level. T he 
in terval betw een toxic and  non -tox ic  dose appears lo  be very  narrow . A  la rg e  num ber of 
surface-sterile  eg g s  w as  observed  fo r a ll d o se s  o f  hypoch lo rite , but h a tch ing  w as  inhibited 
and  a ll e g g s  ev en tu a lly  d ied . D oses o f  g lu tara ldehydc and ch lo ram in c-T  had  good 
b ac te ric ida l e ffec ts  and  d id  n o t a ffec t su rv ival o f  incubating  eg g s  o r  ha lchab ility . Som e 
groups had  a h ig h e r cum u la tive  m orta lity  a t  ha tch ing  o r  a low er hatchab ility , b u t no 
re la tio n  lo  do ses w as found . T he low est d aces o f  these tw o  d is in fec tan ts  d id  not reduce 
th e  salt to le rance  o f  th e  larvae.
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Fig. 2 . Cumulative mortality o f  larvae ( t  standard error) after 3li in seawater o f  approximately 
70ppt.
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