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Health & Welfare

Temperature, salinity affect egg survival,
hatching rate in bullseye puffers
Sunday, 1 June 2003

By Irma Martínez-Rodríguez , Blanca González-Rodríguez , Isabel Abdo de la Parra  and
Neil Duncan

Trials conducted at the Centro de Investigación en Alimentación
y Desarrollo

In Mexico, there is signi�cant interest
in the culture of various �n�sh
species, including the bullseye puffer
(Sphoeroides annulatus), a
commercially important �sh with
aquaculture potential. However,
there is limited knowledge of the
optimal environmental conditions
required during critical parts of its life
cycle.

Temperature and salinity are two
important factors in both natural
and culture environments that affect
the development of �sh at early life
stages. Research on marine �sh
larvae has demonstrated that some
species have considerable age
dependent variations in temperature
and salinity tolerance.

(https://www.aquaculturealliance.org)
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Experimental setup
The authors recently evaluated the effects of water temperature and salinity on the egg survival and hatching rates of
bullseye puffers in a study at the Centro de Investigación en Alimentación y Desarrollo (Center for Research on
Feeding and Development) in Mazatlan, Sinaloa, Mexico.

Fertilized eggs were obtained from
spawns of seven female and seven
male wild-caught broodstock held in
captivity. Two types of experiment
were run.

In the �rst trial, eggs were incubated
in thermostatically controlled water
baths at four constant
temperatures. Each bath contained
�ve 200-ml plastic jars. A total of 50
eggs were stuck to each glass slide
and incubated in jars at
temperatures of 22, 25, 28, and 31
degrees C at 35 ppt. Five replicate
slides were included for each
treatment.

In the second trial, eggs were
incubated in a temperature-
controlled room at 28 degrees-C.
Fifty eggs were stuck to each glass
slide and incubated in plastic jars at
salinities of 0 (distilled water) 5, 10,
15, 20, 25, 30, 35, 40, 45, 50, 55 and
60 ppt, each with �ve replicate slides.

The numbers of dead eggs and hatched larvae were recorded at 24, 48, 72 and 96 hours for temperature treatments,
and 72 hours for salinity treatments. Abnormal larvae were noted. All counts were transformed into the arcsin of the
percentages prior to analysis.

The data was analyzed by one-way ANOVA and Tukey’s multiple comparisons of means (P < 0.05). The hatching rates
of bullseye puffer eggs at different temperatures and salinities are shown in Figs. 1 and 2.

Temperature effects
Incubation temperature signi�cantly affected embryonic mortality and hatch survival. Similar observations have been
made for other �sh species. No eggs survived the �rst 24 hours at 22 degrees-C in this study. Eggs began to hatch at
48 hours at 25, 28, and 3 degrees-C. At 25 degrees-C, embryo development was retarded when compared to 28 and 31
degrees-C. The hatching rate was also lower at the lower temperature.

Higher temperature (31 degrees-C) resulted in faster development, but also abnormal embryo development. This
effect has been observed in other marine �sh species, such as the Paci�c halibut. In this study, survival to hatching
was slightly higher at 28 degrees-C at 96 hours, but no signi�cant differences (P < 0.05) were observed among hatch
rates at 25, 28, and 31 degrees-C.

Bullseye puffer eggs.

Bullseye puffer juvenile.
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Salinity effects
Salinity affected both egg survival and survival to hatch. No eggs survived when incubated at 0, or 45 ppt or higher
salinities. Similar effects of salinity have been observed for other marine �sh species like the black bream.

In this study, hatching rates of 10 to 40 ppt were variable. Abnormal larvae were observed at 5, 10 and 40 ppt, and all
larvae hatched at 5 ppt died. The highest and most consistent hatch rates were observed in full-strength seawater (35
ppt), but there were no statistically signi�cant differences (P > 0.05) in hatching rates between 5 and 40 ppt.

Bullseye puffer adult.

Fig. 1: Temperature effects on the hatching rateof bullseye puffer
eggs.
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Conclusion
Incubation temperature and salinity signi�cantly affect embryonic mortality and hatch survival of �sh. Results from
studies with bullseye puffers indicated that maximum hatching rates should be observed at a temperature of 28
degrees-C and salinity of 35 ppt.

(Editor’s Note: This article was originally published in the June 2003 print edition of the Global Aquaculture Advocate.)
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Fig. 2: Hatching rates of bullseye puffer eggs at 72 hours on different,
constant salinities.
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