Combination of photoperiod and temperature manipulation,
and LHRHa treatment permits prolonged spawning
of Atlantic salmon, Salmo salar
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ABSTRACT. - Female Atlantic salmon (Salmo salar) were exposed to a natural, or an advanced photoperiod from the
austral summer solstice under natural or advanced temperature conditions, and injected with a commercial LHRHa prepa-
ration or vehicle. This created six photothermal- and LHRHa-treatment combinations, which generated a more than 4-fold

increase in the total duration of the spawning period.
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Introduction

Atlantic salmon (Salmo salar) aquaculture in Tasmania,
Australia is based on a single stock that spawns over a short
season of only 2-3 weeks in the relatively warm austral
autumn. This contributes to high seasonality of salmon pro-
duction in Tasmania. Photoperiod is the primary environ-
mental cue that determines time of spawning in salmonids
(Bromage et al., 1992) and exposure of Atlantic salmon to
short days in the latter part of the reproductive cycle has
been shown to significantly advance spawning time (Tarang-
er et al., 1998). Spawning time can also be advanced by
LHRHa-treatment, although its effectiveness may be reduced
at elevated temperatures (King and Pankhurst, 2004). The
present study examined combination of photothermal and
endocrine manipulation to advance and extend the spawning
season in Tasmanian salmon.

Methods

Sexually maturing 2+ female Atlantic salmon were held
at natural temperatures (NT; 15-20°C) and exposed to either
a natural photoperiod (NP; 42°S) or an advanced photoperi-
od (AP; L:D 9:15) from the austral summer solstice. In late
summer, a proportion of the AP fish were also exposed to an
advanced temperature regime (AT; ~6°C below natural tem-
perature). Groups of 10 fish within each photothermal regime
were then injected with either the commercial LHRHa/dom-
peridone preparation Ovaprim™ (O; Syndel Laboratories
Ltd., Vancouver, B.C.) or propylene glycol vehicle (V).
Thereafter, ovulations were observed and injections were
repeated at 28-day intervals in those treatments where ovula-
tions had not commenced. Egg fertility and survival were
also recorded.

Results and Discussion
Ovulations commenced first in the AP-AT-O fish (09

March) and were completed after 24 days (02 April). There-
after, ovulations occurred in the AP-AT-V fish (30 March-16
April) followed by the AP-NT-O (09 April-20 April), AP-
NT-V (16 April-04 May) and the NP-NT-O (07 May-14 May)
fish groups. The last fish to ovulate were in the NP-NT-V
group, which ovulated over a 17-day period between 22 May
and 08 June. Consistent with observations in Norwegian
stocks of Atlantic salmon (Taranger et al., 2003), the cumu-
lative effect of photo-thermal and LHRHa treatments was a
more than 4-fold increase in the total duration of the ovula-
tory period from 3 weeks to 3 months. Subsequently, mean
eyed egg survivals ranged from approximately 50% to 90%
in the AP-AT-O and NP-NT-O treatment groups respectively,
but there were no significant treatment-related differences in
percent survival.
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