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Extended Abstract:

Introduction: The rainbow trout (Oncorhynchus mykiss) breeding and rearing industry in Iran is
considered the largest aquaculture sector in the country. There is the key challenge of sexual dimorphism
and premature puberty in males. So, the occurrence of this phenomenon leads to a severe reduction in
growth efficiency and a decrease in pre-harvest product quality. This article reviews global sex control
methods including hormonal treatments, chromosomal manipulation (triploid: 3n), and genetic strategies
(production of YY super males) and the environmental and technical limitations of the indigenous
rainbow trout breeding industry in Iran.

Methodology: This review article is based on a comprehensive analysis of published peer-reviewed
papers, conference proceedings, and experimental reports that investigate the methods of monosex
rainbow trout production. Studies included were selected based on their relevance to sex control systems
in rainbow trout, hormonal and non-hormonal methods of sex control, efficacy of herbal compounds in
sex change and complementary genetic tools including gynogenesis and androgenesis. Studies on the
creation of monosex in rainbow trout by hormonal induction in Iran were also reviewed to compare their
results.

Finding: Research has shown that pure super male (YY) lines are the most sustainable and efficient
strategy for commercial mass production due to the assurance of 100% maleness of the population and the
maximization of growth efficiency. Triploidy (3n) is also considered an effective technique for absolute
sterility, but its successful implementation in Iran is highly dependent on careful management of thermal
risks in farms. In contrast, phytochemicals have emerged as safer alternatives to synthetic hormones.
Phytochemicals such as isoflavonoids, flavonoids, and saponins, which are compounds with
estrogenic/androgenic properties, can be used to alter the sex of fish species, but face serious obstacles in
standardizing commercial dosage and stability of active ingredients.

Conclusion: Sustainable production of monosex rainbow trout populations in Iran requires relying on
genetic strategies, especially YY super male lines as the most effective option, along with prudent use of

49


http://dx.doi.org/10.71901/jad-2026-1-893
http://dx.doi.org/10.71901/jad-2026-1-893
http://dx.doi.org/10.71901/jad-2026-2-919
http://aqudev.lahijan.iau.ir/article-1-919-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-08-01 ]

[ DOI: 10.71901/jad-2026-2-919 |

Journal of Aquaculture Development, Vol. 20, No. 4, 2027, Pages: 49-66

triploidy and development of safe alternatives to chemical hormones. The success of these methods will
depend on careful management of environmental factors and breeding stresses, as well as directing future
research toward advanced breeding, evaluation of genotype-environment interactions, and precision
genomic technologies.
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Table 1: The study of monosex in rainbow trout using hormonal induction in Iran.

Hormone Results Reference

17a- The use of 2 mg /kg in feed resulted in 76.67% male, 10% Irani et al., 2023
methyltestosterone intersex and 13.33% female.

MT)

170- Using a dose of 3 mg /kg of larvae feed from the beginning Rastiannasab and
methyltestosterone of active feeding for 70 days were produced 100% and 53% Kazemi, 2022

(MT) of all-male population in native trout and imported trout,

respectively.

170~ 0.5 ppm oral administration to the larvae from the start of Amini and Tala, 2003
methyltestosterone active feeding for 60 days led to the production of 100%

(MT) male

170~ ethinylestradiol

(EE2)

The immersion of freshly hatched larvae in the bath

containing 400 pg/lit for 2 hours led to the production of

94% female

Razmi et al., 2011

170~ ethinylestradiol

(EE2)

Oral administration of 20 mg /kg in feed to the larvae three

days after active swimming for 30 days resulted in the

production of 94.3% female

Razmi et al., 2011

170~ ethinylestradiol

(EE2)

Immersion of the larvae in the absorption of yolk stage in

the bath containing 400 pg/lit for 2 hours led to the

production of 94.4% female

Naji et al., 2010

Ol Sy GYTU B 30 YY Sy pf ddgi (551wl 38 gy S o SR 9 (i3 Sl Wl Y J9u
Table 2: Genetic challenges and risk management solution in YY supermale production strategy in rainbow

trout

Main challenge

Genetic outcome

Genetic management solution

Reference

Inbreeding Decreased genetic diversity and Establishing and  maintaining D’ambrosio et
Depression decline in biological function (such several separate YY lines from al., 2019;
as growth rate and disease diverse genetic resources and Kowalski et
resistance  in  all-male (XY) continuous monitoring of the al., 2011
generations due to reliance on inbreeding  coefficient  using
limited YY broodstocks advanced molecular markers such
(D’ambrosio ef al., 2019). as microsatellites or SNPs to
maintain biological function.
Genotypic Possible error in detecting YY Molecular verification of 100% Phillips et al.,
accuracy leading to contamination of all-male YY generatios with Y-linked 2013

production line with female fish.

genetic markers ( such as OmY1)
and definitive diagnosis of two
doses of the sdY gene before
entering the commercial
proliferation cycle.

Biosecurity risk

Risk of propagation of the
manipulated genome and the
phenomenon “Trojan-Y”
threatening the demographic
structure and sex ratio of wild
species.

Strict application in closed and
restricted breeding systems (such
as RAS) and the implementation of
strict biosecurity protocols to
prevent any unexpected
emmissions into open waters.

Gutierrez et
al., 2006
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