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Abstract

Project Code : DBG4980006

Project Title : Development of low temperature preservation technology of Thai walking catfish (Clarias
macrocephalus) semen for conservation and aquaculture

Investigator : Associate Prof. Verapong Vuthiphandchai
Department of Aquatic Science, Faculty of Science, Burapha University

E-mail Address : verapong@buu.ac.th

Project Period : 3 years

This purpose of this research was to develop suitable technology for chilled storage or
cryopreservation of Thai walking catfish (Clarias macrocephalus) sperm for aquaculture and conservation.
Experiment design was divided into 11 steps. The first experiment evaluated changes in sperm quality of
walking catfish during the spawning season and found a decrease in sperm quality during the end of spawning
season. The second experiment tested the effects of osmotic pressure on sperm motility using different
electrolyte and non-electrolytes solutions. Sperm motility of walking catfish was controlled by the level of osmotic
pressure; sperm motility was initiated in low osmotic pressure solutions. The third experiment stored undiluted
milt at 0-4°C using different containers and found that plastic ziplock bag maintained sperm motility potential
longer than other containers. Oxygen supplementation in undiluted milt resulted in longer storage period than a
treatment without oxygen supplementation. The fourth experiment was designed to determine appropriate
conditions for successful storage of diluted milt at 0-4°C. Calcium-free Hank's Balanced Salt Solution (Ca-F
HBSS) was the most suitable extender for storage of walking catfish milt. A maximum dilution ratio of milt to Ca-
F HBSS of 1:4 was achieved. Extended milt obtained during the mid of spawning season was superior to that
during the beginning or end of spawning season. The fifth experiment found that 10% DMSO was the most
suitable combination for freezing of sperm based on toxicity experiment of cryoprotectants. The sixth experiment
founded that successful cryopreservation of walking catfish milt was obtained using a controlled-rate
programmable freezer at freezing rates of 3-10°C/min. The seven experiments were set to test the fertilization
capacity of frozen-thawed catfish milt compared to fresh milt. There was no difference in fertilization capacity
between frozen-thawed and fresh milt. The eight experiments were designed to evaluate the effect of thawing
temperature on post-thaw sperm motility. Suitable temperature for thawing walking catfish sperm was between
30-70°C. The ninth experiment studied changes in the quantity and quality of bacteria in cryopreserved sperm
of walking catfish kept in liquid nitrogen. A decrease in bacterial contamination was evident as storage time was
increased. The tenth experiment assessed the effect of storage period of cryopreserved milt on change in
sperm quality of frozen-thawed milt. After storage for 8 months, a decrease in post-thaw sperm motility was
observed although fertilization capacity and hatching rate of cryopreserved semen on eggs were not affected. In
the last experiment, a development of simple cryopreservation for walking catfish milt was initiated. Freezing of
walking catfish milt in French straw was successful in liquid nitrogen vapour at 4 cm above the surface of liquid

nitrogen while that in cryovial was observed at 2 cm above the surface of liquid nitrogen.
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