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Agrip & islensku:

Eitt af megin vandamdlum porskeldis er dtimabaer kynproski sem leidir af sér
haegari voxt og mun lengri eldistima. Forrannséknir sem framkveemdar voru i
kerjum a landi bentu til pess ad ny tegund ljésa, svonefndra CC ljésa, sem varpa
ljosi af einni bylgjulengd (graent 1jés) hefdi mun meiri ahrif 4 voxt (allt ad 60%
vaxtaraukning) og timasetningu kynproska en hefdbundin halégen ljds. | pessari
rannsékn var kannadur hver veeri pattur arfgerdar og tjaningu akvedinna lykilgena
i svorun vid ljéslotu, dkvordun étimabaeers kynproska og tengsl vid aukinn voxt
porsks i eldi. Kannad var hvort, likamssteerd, pyngd og 6timabaer kynproski veeru
fidlskyldulaegir eiginleikar.

Ad loknu sex manada innanhuss foreldi fra klaki vid tvenns konar lysingu, annars
vegar vid hvitt halégen ljés og hins vegar vid samfellt CC-ljés var porskurinn
stridalinn { sjékvium. [ sjdkviunum var hann einnig undir mismunandi
ljoslotumedferd annars vegar vid samfellt CC-ljés og hins vegar vid natturlegt ljos.
AJ loknu tveggja ara sjdeldi var fisknum slatrad, svipgerdir vaxtar og kynproska
akvardadar og hann greindur i systkinahdpa, alls u.p.b. 2000 fiskar ur hvorri
medferd fyrir sig. [ ljés kom ad CCL ljés hafdi greinleg ahrif til seinkunar kynproska
og var pad mun meira dberandi hja haengum. Kynkyrtlar proskudust verulega
haegar og alls ekki til fulls midad vid porsk sem var alinn vid natturulega ljéslotu a
sama tima. P& var nokkur breytileiki milli systkinahdpa hvad vardadi ahrif ljoss &
broskun kynkyrtla. A hinn béginn geetti pessarar seinkunar kynproska ekki i
auknum vaxtarhrada svo nokkru naemi. Fjolskyldulaegni vaxtarsvipgerda var einnig
kénnud og kom fram greinlegur munur @ medalpyngd milli systkinahdpa. Svérun
vid CCL medferdar var hins vegar mjog misvisandi og virtist breytileg milli
systkinahdpa. Virtist CCL medferd auka vaxtarhrada i sumum hépum en haegja a
vaxtarhrada i 6drum. betta gat svo verid breytilegt eftir kynjum. P& var kannad
hvort formedhondlun seyda med CCL ljési & strandeldiskeidi gerdi porskinn
naemari fyrir ahrifum CCL ljdss a sjokviastigi. Svo reyndist ekki vera.

Einangrud voru akvedin lykilgen i vaxtar- og kynproskastyringu asamt innr66um
peirra ad nokkru eda ollu leyti. betta voru gen fyrir vaxtarhormén (GH), vidtaka
vaxtarhormons, vidtaka fyrir vakningarpatt vaxtarhorméns (Growth hormone
releasing factor (GHRF)) og vidataka insulinliks vaxtarpattar2 (IGF2). | innrédum
briggja pessara gena, GH, GHR og IGF2, fundust breytilegar stuttradir og var
bréud adferd til erfdamarkagreiningar sem byggdi 4 pessum rédum. Ahrif ljéslotu
a vaxtarsvipgerd voru einnig metin med maelingum a tjaningu tveggja pessara
gena, GH og GHR. Hlutfallsleg tjaning GHR reyndist ekki vera meiri i steerri fiski og
ekki fannst neitt samband milli seinkunnar & kynproska af voldum CCL og
tjdningar & GHR. Tjaning GH var einnig kénnud i fiski a sjokviastiginu. Marktaekur
munur i tjaningu GH meeldist einungis i einum synatékupunkti, snemma 3 fyrsta
ari i sjokviunum i hopnum sem hlaut CCL medferd. bessi aukning atti sér ekki stad
i tilsvarandi breytingum i peim svidgerdareinginleikum vaxtar og kynproska sem
meaeldir voru @ sama tima.
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Summary in English:

Light and photoperiod is a powerful environmental regulator of growth and
sexual maturation in fish. Initial studies had indicated that a new type of lights,
Cold Cathode-lights (CCL), had much greater effect on growth and sexual
development than white halogen light traditionally used in fish farming. In this
study we investigated selected candidate gene expression in cod in response to
CC-light photoperiod treatment and possible genetic contribution to this
response. This effect was evaluated by quantitatively comparing phenotypic traits
under the different treatments. On December 2008 (“*”), significant differences
were foundd fish farmed under natural light, in combination with gene expression
studies and genotypic family assignments.

After hatching the fish was reared from 6 months in indoor tanks under two
different light regimes, white halogen light and CC-light. The fish was then
transported to sea cages and divided into two groups, one that received
continuous CC-light and another that received only natural light treatment. The
fish was reared in these sea cages for additional two years until harvesting.
Approximately 2000 individuals from each treatment were genotyped and
assigned to different full sib groups. Total body weight, length and gonadal
weight were also measured for all individuals.

Physiologically, the fish responded clearly to CCL treatment regarding maturity
related traits, with less gonadal development in the CCL treated fish. The
difference was substantial and the same trend could be observed in all families.
The degree of response however differed somewhat between families to some
which may signify underlying genetic differences.

The effect of CCL treatment on growth related traits was less clear. Apparent
growth responses to CCL treatment varied greatly between families and they
appeared to be either negative or positive, depending on family and sex.
Opposite effect were even observed within families on different sexes.

In this project genes associated with growth and maturity were retrieved partly
or completely from cod (Gadus morhua). These genes were: Growth hormone
(GH), growth hormone receptor (GHR), growth hormone releasing factor (GHR F)
and insulin like growth factor 2 receptor (IGF2R). A number of their introns were
also obtained and variable microsatellite regions could be identified in intron
regions of three of these genes, GH, GHR F, and IGF2R. A method was developed
based on the GH and GHR gene sequences to amplify and evaluate expression of
these genes in different tissues of cod. GHR expression levels were measured at
different sampling points both during the indoor stage where different size
groups and treatments were compared and at the outdoor stage where different
light treatments were mainly compared. Differences in expression levels between
different size groups and between different light treatment groups were
insignificant. The light influence is on the GH gene expression, was only observed
in the beginning of March early at the sea cage stage and could not be associated
with increased growth or delayed reproductive development.

The CCL (Cold-Cathode Light) has a single green wavelength that diffuses more
effectively throughout the water column than white light. It may therefore mask
natural light more efficiently. Still it may be necessary to train fish for the CCL
lights and at the indoor stage one half of the juveniles received CCL treatment
before transportation to the sea cages. When imprinted and not imprinted were
compared negligible difference in gonadal development were, however, observed
strongly indicating that prior imprinting to sea cage rearing had no effect.
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