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ABSTRACT. - The aim of the present work was to compare the reproductive characteristics of males and females from
two divergent lines of spring-spawning rainbow trout, selected for high (fat line, FL) or low (lean line, LL) muscle lipid
content. Muscular lipid content influences precocious puberty in 1 year-old males and in 2 year-old females, as well as the
kinetics of gametogenesis. The relationship between the different phases of gametogenesis and fat reserves are discussed.
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Introduction

Puberty is the period during which the juvenile fish
acquires, for the first time, the capacity to reproduce. As in
other vertebrates, puberty occurs when fish reach a certain
size and when energy stores are sufficient to enable ovogen-
esis and spermatogenesis. In the present work we examine
the influence of selection for high (fat line, FL) or low (lean
line, LL) muscle lipid content on the occurrence of puberty
in 1 and 2 year-old fish, as well as on the kinetics of gameto-
genesis.

Methods

The study was conducted on rainbow trout (Onco-
rhynchus mykiss) from a spring spawning strain, subjected to
a two-way mass selection over 3 generations. A non-destruc-
tive measure of muscle lipid content (Distell Fish fat Meter,
Quillet ez al., 2005) was performed on pan-size fish. Growth,
estimation of muscle (fat meter) and visceral (viscera weight)
lipid content, and reproductive parameters (gonad status and
histology) were studied at 5 different periods in 1 to 2-year
old males and females of both lines.

Results and discussion

After 3 generations of selection, FL males and females
fish were characterized by a higher muscular lipid content,
associated with a lower visceral fat content. Similar growth
was observed in both lines, as previously reported, after one
generation of selection (Quillet et al., 2005).

The frequency of precocious puberty was significantly
higher in one year-old FL males (23.9 % vs 7.2% in LL fish).
Globally, differences in 2 year-old male maturation rate
among lines were not significant (92.5% vs 86.7% in FL and
LL fish, respectively). Selection for muscle lipid content also
had an effect on the maturation rate of females, since it was
significantly higher in 2 year-old FL females compared to
LL fish (94.7% vs 54.3%). The design of the experiment did
not allow for the calculation of the percentage of mature 3
year-old females.

Selection also modified the kinetics of gametogenesis
during the reproductive cycle. Active spermatogenesis and
vitellogenesis were delayed in LL fish. By April of their sec-
ond year of life, only 17% of LL males and 13% of LL
females showed histological signs of active gametogenesis,
vs 54% and 58%, respectively, in FL fish. This delay was still
apparent in June, concerning vitellogenesis in LL females.
These results allow us speculate that differential fat deposi-
tion is important for sexual maturation.

In both lines, the beginning of active gametogenesis
coincides with an increase in lipid muscular content between
April-May and June. This increase seems to be partially
linked to a positive influence of sexual maturation, since in
LL fish a higher increase in muscle lipid content was
observed in maturing males and females (+58%), compared
to non-maturing fish (+35%). On the other hand, viscera fat
values in both lines were not different between maturing and
non-maturing fish, indicating that visceral fat reserves are
not linked to sexual maturation in our rearing conditions (ad
libitum feeding).

During full gametogenesis (June to November), the mus-
cle lipid content decreased faster in FL (-28%) compared to
LL fish (-7%), suggesting that higher muscle lipid content is
highly mobile for gonad growth. In contrast, the visceral fat
decreased similarly in both lines (-29% in FL fish vs -21% in
LL fish). The muscle and viscera lipid stores were mobilized
in the same way in FL and LL lines at the end of spermato-
genesis/vitellogenesis and the spermiation/ovulation period.

Conclusion

Puberty, kinetics of gametogenesis and relative mobiliza-
tion of different fat storage sites are modified by selection
for muscle lipid content.
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