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Introdlieiion

High mortality of marine fish eggs and larvae under intensive rearing is due lo a wide
range o f causes, including high bacterial densities. In addition fish eggs are considered
as a possible vector for transmission of diseases, because pathogens may be included in
the microflora (Bcrgh e/ ai.,, 1990). In this study four chemicals were tested for their
ability to reduce the bacterial load on the egg surface without, having toxic effects on the

embryo.

M aterials and methods

Fourchemicals were tested: BulTodine (iodophor: 1.06% free iodine), buffered glutar-ald-
chydc, chloramine-T and sodium-hypochlorite (5% free chlorine). All solutions were
prepared with sterile, filtered (0.2pm) seawater. Concentrations of Buffodineand sodium-
hypochlorite refer to the amount of free iodine and chlorine added to seawater. Eggs of
plaice (Pleuronectes platessa L.), at the stage were the embryo surrounds approximately
180° of the yolk mass, were washed with sterile, filtered seawater before and after treat-
ment to remove organic materials and residual disinfectants. Disinfection was carried out
at 5°C for 1Omin. Single eggs (N = 60) were incubated at 10°C in M-65 seawater agar
(1% agar). The amount of eggs with bacterial growth was recorded after 7 days. F.gg
samples were keptin darkness at 5-6°C in sterile, filtered seawater to observe mortality
and haichability. At the end of the yolk sac period, 14 to 23-day-old larvae were placed
in small volumes of concentrated seawater (N = 3) with a salinity of approximately
70.0pptand Uic cumulative mortality was recorded over time. The results were analyzed
using a chi-square (x2) test.

' This study is one of ihc projects financed by FINA Exploration and the Royal Norwegian Council for
Scientific and Industrial Research (NTNT).
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Results

Disinfection with 400ppm Buffodine reduced the bacterial load to some extent (Fig.l),
but concentrations of 100 lo 200ppm free iodine had no effect This was confirmed in
oilier experiments. Conirarily, all groups treated with glutaraldehydc, chloraminc-T and
hypochlorite showed an approximately 90% reduction in the number of eggs with
bacterial growth. Replicate experiments with a standard disinfection procedure revealed
a clear correlation between the bactericidal effect and the initial bacterial load on the egg
(data not shown).
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Fig. 1. Roduciion in jiurnt>er of eggs with baeicrial growth (£ 95% confidence limits).

The dose of 400ppm Buffodine was highly toxic (data not shown) having a level
exceeding 250ppm free iodine, which in other experiments caused 100% mortality.
Treatment for 5 min treatment with 400ppm Buffodine did, however, not result in acute
mortality. A significantly higher mortality (P<0.01)aihatching and a significantreduction
in the number of eggs that hatched (P<0.05) was observed lor groups treated with
2(X)ppm free iodine. Eggs disinfected with concentrations of hypochlorite did not hatch
and died after a week. Disinfection with doses of glutaraldehydc and chloraminc-T did
not have any negative effect on survival during incubation or on hatchability. This trend

was confirmed for all chemicals in other experiments.

Larvae that hatched from eggs disinfected with concentrations > 800ppm glutaraldehydc
(Pc0O.01) and > 2 OOOpprn chloraminc-T (P<0.(X)1) had a significantly higher mortality
after 3h in concentrated seawater than the untreated groups (Fig. 2). Neither Buffodine
nor the lowest doses of glutaraldehydc and chloramine-T influenced dic tolerance of die
larvae lo salinity-strcss. These larvae also survived for a longer period of time than the
rest of the groups (> 54 versus 20-24h).
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Conclusions

Doscs of Bufiodinc that reduced the baueria! load were above dic toxic level. The
interval between toxic and non-toxic dose appears lo be very narrow. A large number of
surface-sterile eggs was observed forall doses of hypochlorite, but hatching was inhibited
and all eggs eventually died. Doses of glutaraldehydc and chloraminc-T had good
bactericidal effects and did notaffect survival of incubating eggs or halchability. Some
groups had a higher cumulative mortality at hatching or a lower hatchability, but no

relation lo doses was found. The lowest daces of these two disinfectants did not reduce
the salt tolerance of the larvae.
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Fig. 2. Cumulative mortality o f larvae (¢ standard error) after 3li in seawater of approximately
70ppt.
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