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__________________________
١http://www.fao.org/fi/glossary/default.asp  وhttp://www.fao.org/biotech/index_glossary.asp
٢http://www.cbd.int/biosafety/default.shtml
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١٩٧٦.. ٩.Effects of inbreeding on rainbow trout populations. אא

.Inbreeding in rainbow trout (Salmo gairdneri).١٩٧٦..،٢٨٠−٢٧٣:١٠٥א

 Journal of the Fisheries Research Board of Canada؛..،،٢٤٢٦−٣٣:٢٤٢٠؛..
،...١٩٩٦.Effects of inbreeding on growth and reproduction traits in rainbow trout 

(Oncorhynchus mykiss).Aquaculture:١٤٨−١٣٩:١٤٢.
١٩٧٠.، ١٠.A genetic analysis of recapture frequencies of released young salmon

(Salmo salar) L. Hereditas,١٦٠−١٥٩:٥.
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١١ −، ،.،.، ،.٢٠٠٦.Effect of different mating designs on 

inbreeding, genetic variance and response to selection when applying individual selection in fish 
breeding programs.، א ،١٧٠−١٦١:٢٥٢א א،.،،..،،..؛ ،

.٢٠٠٤. Effects of nonrandom mating schemes to delay the inbreeding accumulation in cultured 

populations of coho salmon (Oncorhynchus kisutch).א א א א
،..،.،؛٥٥٣−٥٤٧:٦١،א ،.١٩٩٦.Optimum designs for fish breeding 

programmes with constrained inbreeding. Mass selection for a normally distributed trait.؛
، א א א؛٧٢−٥٩:٤٧א א א.אאא ،.٣٩٢.א
א א .א

١٢ −، ،.٢٠٠٥.Does avoiding full sibs matings preserves genetic variability in a 

selection scheme? Case of single pair matings.א .٢٤٧:١٢،א



16

אא ،، א א
אאאאא،.א
א אא،.א .١٣(Ne)א

א א א(Ne)א  :אא
 

Ne     = ( א ) ( א )٤
(א(     +   )א)

 
א، אאאא(Ne)א

א א אא.א، (Ne)א

א א אאא
אאא.١:١ אא ،א

א א(Ne)א א.א א(Ne)א
،(א א א אא (Ne)א

 .)אא

א א (Ne)אאאאא

אא אF = 1/2NeF:א אא  אא
א)٪١٠٠−٠( א ؛ אא אאא)F(א א א .א
אא א،(Ne)א אא >٥٠؛)١−٣א()F(א

א אא(Ne)א .א

،א א א،א :א(Ne)א
Nef  = Ne /1 + F

                                                            
٢٠٠٣. ١٣.Inbreeding.٢٣٧−٢١٥א..،Population genetics: 

Principles and Applications for Fisheries Scientists.، אא، ؛א א
..١٩٩٣.Genetics for Fish Hatchery Mangers،א א.א ؛ א א ،
.١٤א
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١٩٨٤. ١٦.Effective breeding efficiency: An index to quantify the effects that different 

breeding programs and sex ratios have on inbreeding and genetic drift.Progressive Fish- 

Culturist٢٦٨−٤٦:٢٦٢.
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،..،،..א، ١٧  Maximizing offspring.٢٠٠٤..،،.،؛.،

production while maintaining genetic diversity in supplemental breeding programs of highly 
fecund managed species.א .١٠١−١٨:٩٤،א

١٩٨٨ . .، ١٨.Genetic consequences of fertilizing Chinook salmon  
(Oncorhynchus tshawytscha) eggs with pooled milt.، א .٨٥:٣٢٦א
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١٩ ،..،  Conservation of genetic diversity in a white ١٩٩٥.،א؛..؛

seabass hatchery enhancement program in southern California.،  א
٢٥٨–١٥:٢٤٩.
١٩٧٧..، ٢٠.Rotational line crossing: An approach to the reduction of inbreeding 

accumulation in trout brood stocksא١٨١−٣٩:١٧٩ א .١١؛
٢١ ،.،  Using factorial mating designs to increase the effective number.٢٠٠٧..؛

of breeders in fish hatcheries.א .٣٢–٢٧٣:٢٤،א
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 Loss of genetic variation in a hatchery stock of cutthroat.١٩٨٠ ...؛..، ٢٢

trout.א، א ،٥٤٣−١٠٩:٥٣٧א ،.،؛..؛ .؛
.١٩٨٦. Selection or drift—isozyme allele frequency changes among channel catfish selected 

for rapid growth.א، א ،٦٨−١١٥:٦٠א  Reduction.١٩٨٤ .؛

of genetic variability in a hatchery stock of brown trout, Salmo trutta.، :٢٤א
٣٤٨–٣٣٩.
١٩٨٠..،. ٢٣ Predicted response to selection for early growth in Tilapia nilotica.

אא .١٩٨٨..،..،–؛٤٤٥–١٠٩:٤٣٩א
Lack of response by Tilapia nilotica to mass selection for rapid early growthא؛

א .٣٠٠–١١٧:٢٩٧א
 Developmental instability as an indicator of.١٩٨٥..؛؛..،؛..، ٢٤

reduced genetic variation in hatchery trout.;אא .٢٣٥−٢٣٠:١١٤:א
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١٩٩٥.. ٢٧.Mutation and conservation. Conservation Biology.؛٧٩١−٩:٧٨٢،.
٢٠٠٣.Random genetic drift.٢١٤−١٩٧..،Population genetics: Principles 

and Applications for Fisheries Scientists.،א،..א אא א ؛ א
.٢٠٠٢.Science and the Endangered Species Act.א אא.א ؛ א

.١١١٣א
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؛א ٣٠ ،..١٩٩١.Effects of supportive breeding on the genetically effectivepopulation 

size،١٩٩٤...،א؛٣٢٩−٥:٣٢٥.Genetic risk associated with supplementation of 

Pacific salmonids: captive broodstock programs.אאאאא، ٥١א
:١א( (٣٢٩−٣١٠.
٣١ ،.Controlled reproduction and domestication in aquaculture. The current state of the art. 

Part II.، א :٣(٣٢א (٢٣−٥.
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٩٦−٣٣:٨٩.
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