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Abstract.-Artificial spawning of channel catfish /c­
ralurus punctatus relies on the removal of testis and sus­
pension of sperm in an extender solution for storage and 
use in fertilization. Little is known about the relation­
ships among osmotic pressure, sperm activation, motil­
ity, and storage. Our objectives were to (I) estimate 
motility of channel catfish sperm diluted in solutions 
ranging in osmotic pressure from 8 to 295 milliosmols 
(mosmol)/kg, (2) identify the osmotic pressure that in­
duces threshold activation (10% motility) and the high­
est pressure that induces complete activation, (3) deter­
mine the role of ionic dilution in activation by use of 
ion-dcf,cicnt solutions, and (4) evaluate the effect of 
osrnol ic pressure on the retention of motility during stor­
age. Motility (percrntage of actively swimming sperrn) 
wa, estimated in diluted Hanks' balanced salt solution 
(HBSS) and sucrose solutions over a range of osmotic 
pressures. The HBSS osmotic pressures of threshold and 
complete activation were 218 ::': l 5 mosmol/kg and 132 
::': 9 mosmol/kg, respectively. We found that osmotic 
pressures above 220 mosmol/kg induced minimal 
(<I 0%) activation and pressures below 130 mosmol/kg 
induced complete activation. Within the zone of incom­
plete activation (220-130 mosmol/kg) a decrease of 15 
mosmol/kg in osmotic pressure increased motility about 
!011<,. We used sucrose solutions to provide an osmotic
environment with minimal ionic influence for the testing
of activation. Osmotic pressures for threshold (214 .:':: I
rnosmol/kg) and complete (125 ::': 2 mosmol/kg) acti­
vation were consistent with those obtained with diluted
HBSS, suggesting that reduction in osmotic pressure
play,, a major role in the activation of channel catiish
sperm. Sperm stored in 122 mosmol/kg HBSS lost 82'k
of initial motility after 2.5 h. However, sperm stored in
solutions with higher osmolalities retained motility sig­
nificantly longer (P = 0.0017). A minimum reduction
of osmotic pressure to below 130 mosmol/kg is essential
to induce complete motility of channel catfish sperm for
motility estimates and artificial fertilization.

Sperm of channel catfish lctalurus punctatus 

cannot he collected by stripping the male. The tes­
tis must be removed and homogenized in an ex­
tender sPlution for storage. These suspensions can 
be used to produce specific crosses or hybrids not 
possible by natural spawning. Because sperm arc 
activated and become motile upon contact with 
fre:,hwater, they must be stored in a solution., such 
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as Hanks' balanced salt solution (HBSS), which 
has sufficient osmotic pressure to maintain sperm 
viability, or be stored indefinitely by means of 
cryopreservation (Tiersch et al. 1994). 

The activation of channel catfish sperm has nev­
er received direct attention. As part of a study on 
cryopreservation, Guest et al. (1976a) evaluated 
three activators for channel catfish sperm: distilled 
water, 0.05% saline solution, and pond water. 
While each of these activated sperm, the osmotic 
pressures were not reported, and the potential for 
the dilution of specific ions to activate sperm was 
not investigated. The purpose of the present study 
was to determine the specific relationship among 
osmotic pressure, sperm activation, an<l motility 
(percentage of actively swimming sperm). Our ob­
jectives were to (1) estimate motility of sperm di­
luted in solutions ranging in osmotic pressure from 
8 milliosmols (mosmol)/kg (deionized water) to 
295 mosmol/kg ( 1.1 X full-strength HBSS), (2) 
identify the osmotic pressure that induces thresh­
old activation ( l 0% motility) and the highest pres­
sure that induces complete activation in diluted 
HBSS, (3) determine the role of ionic dilution in 
activation by use of ion-deficient (sucrose) solu­
tions instead of HBSS, and (4) evaluate the effect 
of osmotic pressure on motility retention of chan­
nel catfish sperm during storage. 

Methods 

Experimental animals and collection of 1iperm.-­

Channel catfish used in this study were of domes­
ticated pond-raised stock. Anterior and posterior 
testes (Sneed and Clemens 1963) were surgically 
removed, stored in vials containing HBSS (Tiersch 
et al. l 994) or sucrose solution (295 mosmoi/kg), 
and transported to the laboratory on ice. For ex­
periments 1-3, the testes were crushed. and sperm 
were suspended (I g testis/20 mL of H B SS or su­
crose stock solution), stored at 4°C, and studied 
within 24 h. At this concentration .. suspension of 
sperm in HBSS (295 mosmol/kg) resulted in a re­
duction of osmotic pressure of the solution by as 
much as 10 mosmol/kg (mean ± SD == 5 ± 3 
mosmol/kg). For experiment 4, 1 g of testis was 
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