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1 INTRODUCTION 

The aim of the action D1 is the assessment of the procedure and results of the pilot activity of 

breeding and rearing of Rutilus pigus and Chondrostoma soetta in the renovated hatchery of 

the CNR-IRSA. 

The activity of this action have been addressed mainly to the monitoring of the status of the 

rearing in the Recirculation Aquaculture System, where Pigo and Savetta were stocked. 
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2 MATERIALS AND METHODS 

2.1 Rearing conditions 

Experimental activities were done by using the Recirculation Aquacolture System (RAS). This 

enabled to maintain the rearing condition steadier than in the outdoor pools. Indeed, the 

temperature were maintained constant and controlled as well as the biological characteristics 

of the water which is disinfected by two UV lamps. 

Fish were housed in the recirculation plant which is constituted by six separated tanks (each 

tank contains ca. 940 liters). The water temperature was maintained constant at 19°C). 

 

 

Fig. 1 - Recirculation system and tank's subdivision for experimental fish growth. 

 

RAS is equipped with two filters (sand and biological). Also it has an oxygen probe which can 

permit to control the oxygen saturation (that was never less than 80%) and a temperature 

sensor which can enable to the system to maintain the temperature steady (±0.2°C).  

Temperature, oxygen and oxygen saturation are measured every day to assess the status of 

the system (Fig. 2). 
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Nitrogen, phosphorous, pH level and conductivity also were also measured. The total result of 

parameters was good and in the favourable range as shown below in table 1. 

 

 

Fig. 2 - Main parameters of the fish rearing conditions meausred in the RAS. 

 

Table 1 - Detected and preferable levels for different physical and chemical water quality parameters in the 
experimental tanks and in a common recirculation system. 

 

Conductivity  
20°C  

(µS cm
-1

) 
pH N-NH4 (µg L

-1
) N-NO2 (µg L

-1
) N-NO3 (µg L

-1
) P-PO4 (mg L

-1
) 

Tanks  3674 8.04 39.8 0.8 1.6 418 

Normal level - 6.5-7.5 0-2.5 (µg L
-1

) 0-0.5 (mg L
-1

) 100-200 (mg L
-1

) 1-20 (mg L
-1

) 

Unfavourable 
level 

- <6.2 and >8.0 >2.5 (µg L
-1

) >0.5 (mg L
-1

) >300 (mg L
-1

) - 

 

2.2 Prevention of fish disease 

Although the RAS is equipped with two UV lamps, just before starting the experimental rearing, 

a infection by Ich (Ichthyophthirius multifilis or white spot disease) was discovered. This is 

probably due to the fact that the fish were reared for a while in external tanks with lake water. 

In order to eliminate this infection, it was decided to add salt (NaCl) in the RAS tanks. NaCl is 

relatively safe to use, and can be used in freshwater for treating fish diseases and parasites 

such as Ich and the common fungus Saprolegnia spp.. Fish contains around 8 ‰ salt in their 

body fluids, and most freshwater fish will tolerate salinities in the water around this level for 
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several weeks. In hatcheries a concentration of 3-5 ‰ will prevent infections with fungus. In 

all, 13.5kg of salt were added to the tanks, to reach a final concentration in water of about 5 g 

L-1. 

 

2.3 Trials with different conditions 

Two different conditions was tested during the first period of trial. 

For Pigo each group of fish were feed with different food rate from 3% to 6% of their body 

weight (Table 2). 

For Savetta instead the food rate was stable (4% of fish weight in the tank) but the density of 

the fish in one tank was almost double than the other one. 

The food rate distribution was performed through automatic feeders. These digital feeders is 

capable of programming up to four feeding times per day with a maximum of two turns per 

feeding session. At first we set 6 administration for every day. The automatic distribution of 

food with feeders is essential in order to avoid too much stress to the fish while eating and to 

keep standardized process. 

Table 2 - Feeders programme: it is indicated the hours of 
food  provision and the turns of the feeders 

Feeders Time (hours) 
Turns  

(from 1 to 2) 

 

9:40 1 

12:30 1 

17:00 2 

20:00 2 

 

Pigo’s specimens were divided into 4 groups, approximately 114 for each tank, whilst Savetta 

were split in two tanks (270 and 168 specimens for each one). 

 

Table 3 - Starting point of the rearing conditions for Pigo and Savetta 

 

n. ind. Weight (gr) Density (gr L
-1

) Species Food rate (%) Food rate (gr) 

Tank 1 Dx 114 156.7 0.17 Rutilus pigus 3% 4.70 

Tank 2 Dx 114 150.2 0.16 Rutilus pigus 4% 6.01 

Tank 3 Dx 113 141.4 0.15 Rutilus pigus 5% 7.07 

Tank 2 Sx 115 147.4 0.16 Rutilus pigus 6% 8.84 

Tank 1 Sx 270 128.9 0.14 Chondrostoma soetta 4% 5.16 
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Tank 3 Sx 168 80.6 0.09 Chondrostoma soetta 4% 3.22 

Total 894 805.15         

2.4 Fish measurement and body condition assessment 

To avoid any stress to the fish, they were measured starting from a average total length of 3.5 - 

4 cm. At this stage they could be handled without significant injuries. At the beginning, for each 

tanks, all the fish were weigth together to determine a preliminary “starting point”, that is the 

initial biomass of fish per tanks.  

After one month, fish of each tank were measured and weighted singularly. T 

he specimens were anesthetized by taking them into a tank with water and an eugenol solution 

produced with clove oil and ethylic alcohol on a rate of 1:5: 2ml of solution for 10 litres of 

water. The total length and the total weight of all specimens were measured to the nearest 0.1 

cm and 0-01 g using an ichthyometer and balance (Mettler Toledo).  

 

Fig. 3 - Fish already anesthetized, ready for measurement 

 

Body length and weigth were measured for an amount of 400 specimens (200 of 

Chondrostoma soetta and 200 Rutilus pigus) on 07 and 08th February 2019. At the end of the 
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measurements the mortality was 0%. Once learned to handle the fishes to prevent any risk of 

stress, all the specimens were measured on 12th March and 10th April 2019.  

Fish body condition was assessed by the use of the allometric body length-weight equations. 

The length-weight relationship is expressed as: 

        

where: W is the total weight, Lt the total length, a and b a relation’s parameters. b coefficient is 

usually comprised among 2.5 and 3.5. When is lower than 2.5 indicates fish particularly 

elongated and slim, whilst when over 3.5 indicated full bodied fish (fat). 

Also, the Fulton’s condition coefficient (Fulton, 1911) was used to assess the corpulence of the 

fish. 
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3 RESULTS 

In all, 456 specimens of Rutilus pigus and 438 of Chondrostoma soetta started to be reared. 

3.1 Initial conditions 

The coefficient b ot the weight length relationship of the Pigo and Savetta (Figg. 4 and 5) 

indicate a quite good body condition being 2.73 and 2.82 respectively.  

The k factor condition (Fulton, 1911) was of 0.87±0.11 for the Pigo and and 0.94±0,17 for the 

Savetta.  

 

 

Fig. 4 - Length-weight relationship of Rutilus pigus 

 



 

  

 

 

LIFE15 NAT/IT/000823 - Azione D.1 “ Monitoring of the effectiveness of 

the artificial breeding and rearing of Rutilus pigus and Chondrostoma 

soetta” 

Pagina 12 di 18 

 

  12 

Fig. 5 - Length-weight relationship of Chondrostoma soetta 

 

3.2 First run of measurements 

After one rearing month, on 10th April 2019, the specimens were all measured. The results are 

shown in the table below (Table 4).  

The length of the Pigo was on average 61 mm and the weight a little be more than 2 grams.  

The total length of the Savetta instead was a little be less, among 41mm and 44 mm with a 

weight less than a gram. 

 

Table 4 - Results of the first run of measurement of Pigo and Savetta after one months in the RAS at different food concentrations 

 
n. ind. Weight 

(g) 
Density  
(g L-1) 

Species Food rate 
(%) 

Food rate 
(g) 

Mean weight 
(g) 

Mean length 
(mm) 

K 

Factor 

Tank 1 
Dx 

114 253.1 0.27 Rutilus pigus 3% 7.59 2.2±0.60 61.7±5.58 
0.92±
0.08 

Tank 2 
Dx 

114 263.8 0.28 Rutilus pigus 4% 10.55 2.3±0.59 62.5±5.29 
0.93±
0.09 

Tank 3 
Dx 

113 249.2 0.26 Rutilus pigus 5% 12.46 2.2±0.52 61.1±5.14 
0.95±
0.07 

Tank 2 Sx 115 270.0 0.29 Rutilus pigus 6% 16.20 2.34±0.57 61.7±5.17 
0.98±
0.08 

Tank 1 Sx 266 226.2 0.24 Chondrostoma soetta 4% 9.05 0.8±0.35 45.2±6.7 
0.85±
0.14 

Tank 3 Sx 158 117.5 0.12 Chondrostoma soetta 4% 4.70 0.74±0.34 42.3±7.1 
0.91±
0.13 

Total 880 1379,8 
       

 
 
 
 
 
 

         

3.3 Comparison among initial conditions and first run of 

measurements 

In the following picture (Fig. 7) the initial biomass and the biomass after the first month of 

rearing for each species and tank are compared. 

The growth of the Pigo seems to be directly related to the amount of food given. Indeed, the 

fastest growth attains to the Pigo of the Tank 2 Sx which was fed with 6% of food in weight 

which increased of about 83,2% of its body mass, whilst the lowest growth performance attains 

to the fish fed with the lowest amount of food (3% in weigth an increase of 61.5%). 
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In regard to the Savetta, the two stocks show an increase of 75.4% and 45.7% in biomass 

respectively for Tank 1 Sx and Tank 3 Sx. Both stocks had the same food administration (4% 

related to body mass) but different fish density the first being double of the second. In this 

case, an inverse relation seems to occur among the fish density and the growth of the fish. 

These data are quite controversial since we expected that fish reared at lower fish density 

should have had a higher growth rate. These data need to be confirmed in the future. 

 

 

Fig. 6 - Total fIsh biomass of Pigo and Savetta in each experimental tank. Pigo are reared at comparable densities and 
fed with different amount of fodd. Savetta receive the same food (as % of their weight) but are reared at two different 
densities. 

3.4 Mortality rate 

The mortality rate of both Pigo adn Savetta was measured for each tank in order to assess if 

rearing condition were sufficiently suitable for the rearing of the fish. 

The number of specimens for each tank was counted in different times and data reported in 

the following Figure 7 and Figure 8.  

Results show that, at present, that there was no mortality for Rutilus pigus (Fig. 7) whilst a very 

low mortality for Chondrostoma soetta (Fig. 8).  
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Fig. 7 - Mortality of the Pigo during rearing experiments. Data are presented for each tank separately 
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Fig. 8 - Mortality of the Savetta during rearing experiments. Data are presented for each tank separately 
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4 CONCLUSION AND FUTURE STEPS 

The results of this activity, although very preliminary, provide suggestions for the future steps. 

1. The RAS seems to work properly and provides the possibility to test different rearing 

conditions. 

2. The fish reared do not show, at present, signs of stress. This point is quite important 

since it ensures the possibility to continue the pilot activity successfully. 

3. The growth of the fish is good and it seems that fish do not suffer to much the handling 

at this stage of their growth.  

4. The activity will prosecute on one hand by continuing the present rearing condition in 

the RAS and by adding different experiments in the outdoor pools, such as testing 

different “spawning beds” when the fish will be mature (likely in the spring 2020). 

5. In all, the activity of Action D.1. will continue according to the programme. Rearing and 

fish condition will be monitored along the whole pilot activity. 
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