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Abstract 

The present study evaluated the effect of different dietary lipids on the reproductive 

performance of rainbow trout (Oncorhynchus mykiss). Brood fish (≈ 920 g, n=80) were 

fed four different diets with the same amount of protein and lipid. The lipids used in the 

diet were fish oil (FO), linseed oil (LO), soybean oil (SO), and a commercial trout diet 

(CTD), which were fed seven weeks before spawning. The growth rate of the fish in 

different treatment groups was not different during the experimental period. The mean 

diameter, volume, and weight of the eggs did not differ among different treatment groups. 

Absolute fecundity, relative fecundity, and gonadosomatic index were not affected by 

the diet. The results showed that LO and SO can be used as a source of lipid in the diet 

of the rainbow trout brood fish without reducing the quality of the eggs and reproductive 

performance. 
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Introduction  

The nutrition of brood fish is the main 

factor that affects the quality of eggs and 

the subsequent development of larvae 

(Turkmen et. al., 2017). Lipids are one 

of the basic nutrients in the diet of brood 

fish. Lipids of the diet affect the quality 

of eggs and larvae and are the most 

important source of energy used by the 

embryo of the trout during its 

development (Tocher, 2010). It has been 

demonstrated that the lipid content of 

eggs is influenced by the lipid content of 

the diet in fish (Huang et al., 2010). It 

has been shown that the type of essential 

fatty acids in the diet affects yolk sac 

development, oocyte maturation, 

ovulation, fertility rate, spawning, 

hatching rate, and embryo quality in fish 

(Furuita et. al., 2007; Masoudi Asil et. 

al., 2017).  

Conventionally, FO is used as the 

most important source of lipid in brood 

fish diet (Torsabo et. al., 2022., Cashion 

et. al., 2017., Sprague et. al., 2016., Enes 

and Peres., 2015., Ospina-Alvarez et. al., 

2013., Cho and Kim, 2011). With the 

expansion of the aquaculture industry 

and the limitation of the FO resources, it 

is valuable to replace FO with other 

lipids, especially lipids of plant origin. 

The results of a study showed that it is 

possible to replace the FO of the 

salmonids diet with lipids of plant origin 

without having a negative effect on their 

growth (Katan et. al., 2019). It has been 

shown that female trout fed a plant-

based diet for a three-year period 

produced normal numbers of viable 

offspring (Lazzarotto et. al., 2015).  

The hypothesis of the recent study was 

that it is possible to replace the FO in the 

diet of the brood fish trout with LO or 

SO without having a negative effect on 

their reproductive performance. The aim 

of the recent study was to evaluate the 

effect of replacing FO with LO or SO in 

the diet on the egg quality and 

reproductive performance of brood fish 

trout. 

 

Materials and methods 

The research was conducted in 

accordance with the principles of local 

Bioethics Committee of Veterinary 

Faculty of Kermanshah University. 

Three diets were prepared with similar 

amounts of crude protein (≈48%) and 

crude lipid (≈21%), but their lipids were 

different. The lipids used were FO, LO, 

and SO. Food pellets were stored in 

plastic bags at -20°C until use. Triplicate 

groups of 2-year-old female (783.3±57.1 

g) and male (892.2±73.2 g) rainbow 

trout brood fish were placed at 20 fish 

per tank (one male: one female) in 2m3 

tanks. Freshwater was poured into the 

tanks and the temperature of the water 

was kept constant at around 10 °C. The 

water flow rate was 1.5 lit/min. Brood 

fish were reared under natural 

photoperiod conditions during the 

experiment. Then the brood fish were 

randomly placed in one of the following 

experimental groups: 1) Brood fish 

whose dietary lipid was sourced from 

FO, 2) Brood fish whose dietary lipid 

was sourced from LO, 3) Brood fish 

whose dietary lipid was sourced from 

SO, and 4) Brood fish that fed a 

commercial trout broodstock diet (Le 
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Gouessant, Lamballe, France) as the 

control group. Composition of the diet 

was similar in treatment groups (fish 

meal 350 g/kg, soy meal 100 g/kg, wheat 

meal 50 g/kg, wheat gluten 190 g/kg, 

corn gluten 100 g/kg, gelatin 30 g/kg, 

vitamin premix 15 g/kg, and mineral 

premix 15 g/kg) and 150 g/kg FO, LO, 

or SO was added to the diet dependent 

on the treatment group. Such a diet 

contained about 48% crude protein, 22% 

crude lipid, 92% dry matter, 9% ash, and 

1.9% cellulose. Growth rate of the fish 

was evaluated during the experiment. 

The reproductive performance of ten 

female brood fish in each tank was 

investigated during the experiment. 

Sixty days after beginning the 

experiment, female brood fish were 

evaluated every three days for spawning 

by slowly pressing the abdomen and 

seeing the eggs. To determine the 

average weight of an egg in a female 

brood fish, 200 eggs were weighed. 

Absolute and relative fecundities were 

calculated for the fish. The diameter of 

the eggs was measured to obtain the 

volume of the eggs. Three hundred eggs 

from each female fish in each treatment 

group were fertilized with the semen of 

males that had received the same diet to 

determine the reproductive performance 

of female brood fish by evaluating the 

percentage of fertilization, eggs reaching 

the eyeing stage, and hatching. Data 

analysis was done using a SAS (SAS 

Institute Inc. 2014. SAS® On Demand 

for Academics: User's Guide. Cary, NC: 

SAS Institute Inc.) statistical software. 

 

Results 

The growth rate and reproductive 

performance of female trout brood fish 

that were fed diets with different lipid 

sources are shown in the Table 1. 

 

 

Table 1: Growth rate and reproductive performance (mean±SD) of female brood fish fed different diets. 

Parameters 
Experimental diets 

FO LO SO CD 

Initial weight (g) 900±69.3 910.4±93.2 904.2±83.2 899.8±77.8 

Final weight (g) 2600.7±223.4 2434.3±242.7 2528.2±220.3 2488.1±212.5 

Weight gain (g) 1700.7±113.7 1523.9±123.3 1624.2±112.1 1588.3±108.2 

Survival (%) 100±0.00 100±0.00 100±0.00 100±0.00 

Spawning (days) 147±17.2 160±11.3 161±12.3 149±16.3 

Spawning females (%) 88.7±14.7 84.7±13.7 83.9±9.3 89.9±8.7 

Absolute fecundity 3762±13 3799±32 3629±53 3734±72 

Relative fecundity 1393.2±4.5 1412.2±18.3 1399.5±22.8 1401.8±33.1 

Egg diameter (mm) 5.3±0.1 5.3±0.1 5.2±0.1 5.3±0.1 

Egg volume (cm3) 80.3±1.3 81.1±2.8 82.7±2.3 80.2±3.2 

Egg weight (mg) 75.3±2.9 77.8±1.8 74.8±1.8 76.5±1.5 

Fertilization rate (%) 87.2±0.3 85.5±0.4 86.3±0.2 84.9±0.3 

Eying rate (%) 84.3±0.2 82.9±0.3 81.8±0.3 80.9±0.2 

Hatching rate (%) 80.9±0.2 79.3±0.2 78.3±0.3 76.8±0.2 
 

Pairwise comparison of the groups did not show statistically significant differences in any of the parameters. FO: fish 

oil in the diet as lipid source; LO: linseed in the diet as lipid source; SO:  soybean in the diet as lipid source; CD: 

commercial diet; Absolute fecundity: Average number of eggs per fish; Relative fecundity: The average number of 

eggs per kg of fish body weight; Egg diameter: long axis length+short axis length; Egg volume: π/6× (long axis+short 

axis). There were 10 fish in each group. 
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Discussion 

It was demonstrated in the recent study 

that complete replacement of FO, as the 

source of lipid in the diet, with LO or SO 

did not have a negative effect on the 

growth rate and reproductive 

performance of female trout brood fish. 

The results of two studies showed that 

replacement of FO in the diet of trout 

brood fish with LO or sesame oil did not 

reduce the reproductive performance of 

the fish (Lazzarotto et. al., 2015; Yildiz 

et al., 2020).  

It was found in the recent study that 

feeding brood fish trout with LO or SO 

diet can delay spawning compared to the 

control group. The results of a study 

showed that trout brood fish that 

received a diet containing LO or sesame 

oil as the source of lipid in the diet had a 

delay in spawning compared to the 

brood fish that received FO as the source 

of lipid in their diet (Yildiz et. al., 2020). 

In the recent study, it was found that 

delay in spawning did not have a 

negative effect on the reproductive 

performance of trout brood fish.  

In the recent study, there was no 

difference in the average diameter and 

weight of the eggs of the fish among 

different groups, and this result shows 

that the complete replacement of FO 

with LO or SO in the diet does not 

reduce the reproductive performance of 

trout brood fish. Replacing FO with 

plant origin lipids decreases omega-3 

and 6 fatty acids in the diet, but this 

decrease did not have a negative effect 

on the reproductive performance of trout 

brood fish in the recent study, because 

fertilization, eyeing, and hatching rates 

were not different between different 

groups. In the recent study, all diets 

contained 350 g/kg of fish meal and it 

seems that this amount of fish meal is 

enough to meet the needs of female 

brood fish for essential fatty acids to 

produce high-quality eggs. The results of 

the recent study showed that egg indices 

did not differ between different groups. 

In conclusion, it is possible to 

completely replace the FO in the diet of 

trout brood fish, as the source of dietary 

lipid, with LO or SO without having a 

negative effect on their growth rate and 

reproductive performance. 
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