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EFFECT OF DILUENT OSMOLALITY ON THE FERTILIZING ABILITY OF 
SPERMATOZOA IN ATLANTIC SALMON Salmo saJar .KEPT IN SEA WATER OR 
TRANSFERRED TO FRESH WATER. 

F. LE GAC, P. HAFFRAY, M. LOIR, A. FOSTIER and G.MAISSE. 
Laboratoire de physiologie des poissons INRA, RENNES,FRANCE. 
These experiments were supported by SEMI! (Camaret). 

Breeding management of Atlantic salmon in France requires transfer of 
spawners to fresh water prior to final sexual maturation, in order to avoid 
poor f ertilization rate. 

- 1) In a first experiment we studied the impact of the sea water 
env ironment during gonadal maturation on sperm quality. 

Prespawners were either kept in sea cages (salinity: 3.5%) (SW} or 
transferred to fresh water tanks in June or at the beginning of October (FW). 
Fertility was tested by inseminating batches of appro.ximately 200 freshly 
collected FW eggs, using DIA-532 insemination diluent (250 mOsm/kg, pH 9, 
sperrn dilution: 10-3 ) and assessing the eyed egg rate. 

FW males show normal spermiation profiles; f ertilizing ability of FW 
sperm was good and varied slightly between males. Data obtained with both 
groups of FW fish (June and October transfers) were similar. 

100% of the SW mature males produced milt in normal amounts and 
presented spermiation profiles similar to FW fish. However, their semen had a 
mean fertility significantly lower (64±33 % eyed eggs; x±cr) than FW semen 
(88±18 % eyed eggs ), with .:individual eyed egg rate varying from 0% to 80%. 

Seminal plasma osmoJality of the males kept in sea water was 
significantly higher (347 ± 27 mOsm/kg, X ± SE) than that of the FW fish (265 
± 30 mOsrn/kg). 

- 2) In a second experiment we studied: a) the relationship between 
sem.inal plasma osmolality and semen fertility and b) the effect of the 
insemination diluent osmolality (OSM) on the fertilizing ability of sperm from 
SW and FW salmons. 

The sperm (8 SW and 8 FW) were centrifuged and the osmolality of each 
seminal plasma measured. Seven aliquots of each sperm-cell pellet were tested 
for fertility as described above but using 7 different insemination diluents 
with OSM varying between 150 and 450 mOsm/kg. 

Optimal diluent OSM for FW spermatozoa were 250 and 300 mOsm/kg, while 
for the SW spermatozoa the most favorable OSM values extended from 250 to 
350 mOsm/kg. Extreme values (150 and 450 mOsm/kg) were deleterious to ail 
sperrn performances. However, sea water sperm were significantly more 
"resistant" to high osmolalities (350 mOsm/kg: 36±4 % eyed eggs; 400 mOsm/kg: 
15±5 %; 450 mOsrn/kg: 4±1 %) than were the fresh water sperm (350 mOsm/kg: 
24.5±5 %; 400 mOsm/kg: 2.8±1.3 %; 450 mOsm/kg: 1±0.2 %; X±SE). Those of the 
sea water sperm that show very low fertilizing capacity (O to 5% fertilization 
at 250 mOsm/kg) gave similarly poor results at ail tested diluent OSM. No 
relation could be established within individuals between seminal plasma 
osmoJality and this low fertility. 

In terras of breeding management, seminal plasma osmolality cannot be 
retained as a criteria to select "good" SW males; the use of insemination 
diluent with OSM similar to the seminal plasma osmolality does not improve 
significantly the fertility of Atlantic salmon males kept in sea water until 
reproduction. 
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