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ABSTRACT Optimization of conditions for short-term storage of gametes is important for the prodnction of seedstoek and genetic 
management of broodstock in aquaculture. We conducted a series of experiments to evaluate refrigerated storage of sperm of the 
Eastern oyster (Crassostrea viginica). Our objectives were to: 1) compare motility of oyster sperm suspended in artificial seawater 
(ASW) at five osmotic pressures (22, 203,403, 601, or 833 mOsm/kg) over 24 h; 2) compare motility of sperm suspended in solutions 
of ASW, Hanks' balanced salt solution (HBSS), or DCSB4 solution (all at 833 mOsm/kg) over days of refrigerated storage; 3) 
compare motility of sperm suspended in ASW or HBSS (833 mOsm/kg) in six ratios of sperm:extender (l:0, l:l, ! :3, l :7, 1:15, or l:31) 
over 4 days of refrigerated storage, and 4) compare motility and fertilizing capacity of oyster suspended in ASW (200 and 830 
mOsm/kg), ASW with 6% glycine (ASW+G), HBSS, and calcium-free HBSS (C-F HBSS) (all at 830 mOsm/kg). Significant 
differences (p < 0,001) were fonnd in the motility of sperm suspended in ASW of different osmotic pressures. No sigllificant differences 
(p = 0.267) were foulld in motility of sperm suspended ill ASW, HBSS, or DCSB4. Significant differences (p < 0.00]) were found 
in the motility of sperm suspended ill different ratios of sperm:extender. The highest motility was found in undiluted sperm and the 
lowest in the l :31 dilution for sperm suspended in ASW or HBSS. Significant differences (p = 0.0001) were found in motility of sperm 
suspended in various extenders. The highest motility was found in sperm diluted in CF-HBSS (96%), and the lowest in sperm diluted 
in ASW al 200 mOsm/kg (12%). The highest percent fertilization (48%) (as measured by larval development at 12 h) was obtained 
when eggs were fertilized with sperm diluted in C-F HBSS. These results indicate that for storage (4 days), it is best to leave sperm 
samples undiluted. However, when sperm samples are diluted for use within 24 h, it is best to maintain high sperm concentrations and 
to use C-F HBSS as an extender. 
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INTRODUCTION 

The Eastern oyster, Crassostrea virginica (Gmelin 1791 ), is an 

important resource of the Atlantic and Gulf coasts, and many 

studies have addressed culture of this species Loosanoff 

1963, Galstoff 1964, Dupuy et al. 1977). Artificial spawning tech­

niques have been developed (Stephano and Gould 1988, Ramper­

sad et al. 1994) and cryopreservation of sperm has been studied 

(Zell et al. 1979, Yankson and Moyse 1991 ). Although refrigerated 

storage of fish sperm is well studied (Stoss et al. 1972, Hara et al. 

1982), studies of refrigerated storage of oyster sperm are lacking. 

Short-term storage of oyster sperm (for a few hours or days) can be 

useful for aquaculture. Stored samples can be transported from the 

spawning site to distant facilities for use in genetic studies and 

artificial breeding programs. Short-term storage offers the possi­

bility of controlling factors that can affect sperm quality such as 

osmotic pressure and bacterial contamination. Another benefit of 

short-term storage and dilution of oyster spe1m is the possibility of 

using this information for refinement of cryopreservation tech­

niques. 

Spem1 quality is ultimately defined by the ability to fertilize 

eggs (Aas et al. 1991). Some factors that can influence the natural 

quality of oyster sperm are disease, environmental conditions, and 
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variability among males, In the short-term storage of oyster 

sperm, factors such as osmotic pressure, sperm concentration, bac­

terial contamination, temperature, oxygen content, dissolved or­

ganic matter, and pH are important. Control of these factors in 

other aquatic species has improved the success of refrigerated 

storage (Stoss et al. 1972). Sperm motility is a commonly used 

indicator of sperm quality and is usually expressed as the percent­

age of motile sperm observed after activation (Redondo-Muller et 

al. 1991 ). 

Among invertebrate species, the sea urchin has been used as a 

model for sperm study demonstrating that factors such as dilution 

and CO
2 concentration play important roles in motility intensity 

and duration (Gray 1928a, Gray 1928b ). Few studies have exam­

ined factors influencing motility of oyster sperm. Humphrey 

(1950) reported that oyster spen11 suspended at less than 6 x l 08 

celJs/mL rapidly Jost motility. The effect of amino acids and other 

nutrients in prolonging the functional life of suspended spermato­

zoa has been examined. Glycine is utilized for energy production 

when the normal efficiency of the oxidative process is decreased 

(Jeffrey 1954a), and copper, zinc, and cadmium at low concentra­

tions can be beneficial to oyster sperm motility (Jeffrey 1954b). 

Seawater (Yankson and Moyse 1991), Hanks' phosphate-buffered 

salt solution (Zell et al. 1979), and other buffers such as DCSB4 

(Bougrier and Rabenomanana 1986) have been used successfully 

as extenders for cryopreservation studies For sperm of C. virginica, 

C. gigas, C. tulipa, C. iredalei, and Saccostrea cucullata (with

storage in buffers for 30 min or Jess).
















