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Table 1  Stages of cold anesthesia (modified from Quesada et al., 2011)

Stage

Behavioral responses of mud crab

Normal

It responds quickly to stimulation by humans, raising its claws and moving
rapidly.

Light anesthesia

Its walking legs and swimming legs move quickly to shift its body.
The maxilliped beats rhythmically and rapidly.
It quickly foams at the rostrum.

Deep anesthesia

It stops foaming at the rostrum and remains steady and calm.
It is less sensitive to external stimuli but might raise its two claws.

Partial pereiopod stiff

It responds slowly to human handling, neither raising its two claws nor
exhibiting aggressive behavior.

When its ventral side is upward, it cannot flip back over by itself so that its
back side is facing up.

The pereiopods are partially stiff.

The rhythmic beating rate of the maxillped decreases slightly.

Total pereiopod stiff

The pereiopods show total stiffness.
It cannot react to human handling.
The rhythmic beating of the maxillped is slow and irregular.

Loss of reflex reactivity

All of the pereiopods are limp and lack mobility.
The rhythmic beating of the maxillped is slower and the 3rd maxilliped
cannot close.

It cannot respond to any kind of human handling.

Stage of asphyxia All of the pereiopods are limp.
The movement of the maxilliped ceases.
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Fig. 1 The induction time and the recovery time of Scylla serrata in different temperatures of cold seawater (12, 10,
8 and 6°C). Bars (mean = std) with different letters indicate significant differences (p=0.05).
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Fig. 2 The time required for Scylla serrata to recover in room-temperature seawater after immersion in 6°C and 8°C
seawater for 1, 2, 3, or 5 min. Bars (mean =+ std) with different letters indicate significant differences (p=0.05).
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Fig. 3 The time required for Scylla serrata to recover in room-temperature seawater and the rate of survival after

immersion in 6 °C seawater for 5, 10, 30, 60 or 120 min. Bars (mean = std) with different letters indicate significant

differences (p=0.05).
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Fig. 4 The rate of weight gain and survival rate of feeding Scylla serrata in room-temperature seawater over 14 days, after
induction in cold seawater (for 0, 1, 2, 3, 5, 10 and 30 mim N=6; 60 min N=5; 120 min N=3). Bars (mean = std) with different

letters indicate significant differences (p=0.05).
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ABSTRACT

Low temperature storage is currently a common method of reducing the activity of crustaceans to reduce their
damage during commercial sales and to ensure the safety of operators. This study investigated the anesthetic
response and recovery of mud crab (Scylla serrata) in different low temperature environments. The results
indicated that the mud crab would be anesthetized at 12°C and the anesthesia time decreased with the water
temperature decreased, but there was no significant difference in recovery time. Exposed to low water temperature
for a long time, the recovery time increased with the temperature decreased. After 60 minutes exposed to 6 °C
water temperature, the mud crabs began to die, and the survival rate dropped to 83.3%. After the low-temperature
tolerance experiment at 6 °C, the mud crabs were reared at room temperature for 14 days, and deaths were found
in two groups at 60 minutes and 120 minutes of exposure, and the survival rates were 83.8% and 66.7%,

respectively.
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