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Egg activation and embryonic development of many crustacean species require the
presence of magnesium (Mg2+). The aim of this study was to find out roles of Mg2+ on egg
activation of the black tiger shrimp Penaeus monodon and whether the egg activation could
be temporarily disrupted in water containing sub-optimal level of Mg2+ and resumed
normally when Mg2+ was added to its full-strength. Female P. monodon broodstocks were
allowed to spawn into artificial seawater (ASW) that contained Mg2+ at full-strength (55 mM
or 1,400 ppm or 100%) and at 50%, 20% and 0% of the full-strength. Under light
microscopy, egg activation was found to be normal in the 100%, with complete cortical rod
protrusion within 45 sec, and hatching envelope formation was complete within 15 min. In
the 20% groups, cortical rod protrusion occurred gradually and completely protruded within
2 min post-spawning. In the 50%, cortical rods extrusion was completed within shorter
period when compare to that of 20% group. However, in both groups, the cortical rods did
not dissolved away as in the 100% group even until 45 min post-spawning. Hatching
envelope was formed underneath the patch of cortical rods. In the 0% group, cortical
protrusion did not occur. Polyspermy and meiosis arrest at prophase were also observed in
the 20% and 0% groups. Under transmission electron microscopy and using lectin as
molecular probe, however, the 20% group showed initial progress of egg activation resulting
in an incomplete hatching envelope formation. In addion, the protruded cortical rods formed
a jelly layer surrounding the egg. Rates of fertilization in the 50%, 20% and 0% groups were
zero, whereas in the 100% groups were 83.00 £ 9.85%. When the animals spawned into 0%
Mg2+ ASW and Mg2+ was added to make 100% after the completion of spawning (3-7 min
from the beginning of spawning), complete hatching envelope was formed at 30 min after the
addition. The rates of fertilization were 5.67 + 3.83%. If the ASW in the spawning tanks
contained 20% Mg2+, instead of 0%, and Mg2+ was added to make IOO% immediately after
completion of spawning, complete formation of hatching envelope was also observed. But in
this case, rates of fertilization were increased to 75.90 £ 13.18%. This study suggests that
Mg2+ plays a significant role in egg activation of P. monodon, and that a certain level of Mg2+
is required to keep the embryo survive and embryonic development could be resumed

following an addition of Mg2+ to its full strength.





