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1 ABSTRACT 

This action foresees the monitoring of the effectiveness of the rearing activities of Rutilus pigus and 

Chondrostoma soetta in the CNR IRSA hatchery.  

To maintain theese species and provide a breeding protocol it has been employed the Recirculation 

Aquaculture System (RAS) bougth specifically for the project that allows to take under control physico 

chemical parameters of the water in order to test properly the different growing conditions for the fish 

and the rearing efficacy. 

Results are promising, and indicate that fish can be reared in RAS although some problems can occur. 

Until now, about 420 specimens are already present in the RAS with an age of 1+, so it means that they 

passed more than one year in the recirculating Aquacolture System, being introduced in summer 2018. 

The fish were reared at different densities and feeding rates but in all showing good growth performance, 

although differences among groups. FIsh densities and food amount must be carefully controlled to avoid 

mortality due to ammonia production in the system. 
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2 INTRODUCTION 

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

rearing of Rutilus pigus and Chondrosoma soetta (C3 action).  

Due to the experimental approach followed in C3, the monitoring of the whole processi s a fundamental 

step to produce reliable results that can be transferred to stakeholders. 

As far as we know, whilst activity of artificial breeding of Chondrostoma soetta and Rutilus pigus have 

been done in the past, rearing in Recirculating Acquatic System (RAS) had never been done before. This 

is particularly stimulating activity because, if it works could ensure the possibility to mantain a stock of 

potential spanwers also in restricted areas, of course more restricted than natural environments. 

In this deliverable the focuse will be on the rearing activities in the RAS.  
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3 MATERIAL AND METHODS 

3.1 Trials with different conditions 

In the first experiment we tested different rates of food administration at the same fish density for Rutilus 

pigus. In contrast both groups of Chondrostoma soetta were fed with the same food administration rate 

at different fish density.  

After that, another experiment was conducted on 2nd October 2019 (Tab. 1). In this case we tested the 

same food administration rate, 2% of the total fish biomass for each tank, at different density of fishes 

for both species. 

Rutilus pigus specimens were separated into 4 tanks, approximately about 110, 90, 70 and 50 

specimens in each tank. Instead, the Chondrostoma soetta specimens number was the same as that of 

the first trial, where the density of fish in a tank was almost twice of the other one. 

 

Table 1 -  Data of the second trial:  species, number of specimens, 

feeding and food rate (%) 

Species N° ind.  Feeding ratio (%) Tank code 

Rutilus pigus 110 2% DX1 

Rutilus pigus 90 2% DX2 

Rutilus pigus 70 2% DX3 

Rutilus pigus 50 2% SX2 

Chondrostoma soetta 245 2% SX1 

Chondrostoma soetta 151 2% SX3 

 

The distribution of food was performed by means of automatic feeders, in the same way as it was done 

in the first trial. 
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3.2 Rearing conditions 

RAS Temperature, oxygen and oxygen saturation are measured daily to assess the status of the system 

(Fig. 1). 

 

 

Fig. 1 - Main parameters of the fish rearing conditions meausred in the RAS 

 

Nitrogen, phosphorous, pH level and conductivity were also measured. The total result of parameters was 

good and in the favourable range as shown below in table 2. 

 

Table 2 - 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 (µg L-1) 

Tanks  1444 8.02 50 0.8 700 1602 

Normal level - 6.5-7.5 0-2.5 (mg 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 (mg L-1) >0.5 (mg L-1) >300 (mg L-1) - 
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3.3 Food sampling and measurements 

Based on biomass of each tank, the fish were feeding differently. This food was not totally consumed by 

fish because some part of it settled beneath the pond. To evaluate some parameters (like Feed 

Conversion Ratio and Feed Conversion Efficiency) the deposited food was collected every day.  

The method was peformed with a pump to collect and sieve  it  in order to remove water from the samples. 

 

 

Fig. 2 -  Procedure for measurements of parameters and food deposition;  a) a pump and a backet for collecting samples from 

the tanks. b) Jar filter to remove water from the samples (filter dimension 126µm). c) Operator during samples treatment. 

 

The procedure is the following:  

1. The food was collected by pump in a bucket; 

2.  The Sample with food and water was filtered with a filter jar (126 µm) and filter paper; 

3. The filter paper with moistured food was stored in an oven for 24h at 45°C; 

4. The Sample remained at an open air for 48h and then weighted down  

Nevertheless, inside the water the unconsumed food was undergoing decomposition, so a part of it could 

not be sampled. In order to calculate the amount of food lost in the samples we performed a trial, as 

shown below:  
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1. We built 9 plastic jars with a filter (126 µm), numbered and filled with about 1g of food and were 

put into the tanks until 24h (normally during this time fish were feeding); 

2. Then the food was dried up by an oven for 24h at 45°C; 

3. When the food was removed from that oven, it was left until 72h in an open air to so as to recover 

the moisture; 

4. The food weight was calculated every 24h with analytical balance to evaluate how it changed in 

time. 

The collection of food scraps from the tanks was not difficult. It was splitted by waste (solid excrement) 

because it was heavier than the latter and  was totally accumulating in the edges of the tanks, near to 

the output nozzle.  

3.4 Growth performance 

For estimation of growth at the end of feeding trial, we used the following formula: 

Wet Gain (WG) = Wf – Wi 

Specific Growth Rate (SGR) = 100 x [(Ln Wf - Ln Wi) / days] 

Where Wf is mean final body weight and Wi is mean initial body weight. In addition the survival rate was 

calculated at the end of the experiment:  

survival = (Nf / N0) x 100 

where N0 is initial number of fish and Nf is final number of the fish. 

 

3.5 Building and functioning of tank for juveniles weaning 

We projected a new system to the larval rering and juveniles weaning. That consist of a black circular 

tank (about 88 cm diameter) with a dip filter. The water changes was made twice a week with fresh water 

from the lake. We noticed that the shape of pond and the position of the dip filter around the center of it, 

give a self cleaning effetcs during water changes. With electric heater we maintained the same water 

temperature (about 20°C). Three different foods were used to larvae feeding: yolk boiled egg, algae 

powder (Spirulina maxima) and commercial food Aller Artex (50-450µm). 
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Fig. 3 - Circular experimental pond, with aerators and the dip filter (marked with red circle). 
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4 RESULTS 

4.1 Food sampling and measurements  

In order to estimate the principal parameters related to fish food intake (FCR and FCE) the uneaten food 

was collected from the tanks every day. Furthemore, to analyze the amount of scraps food that was lost 

in the tank (due to decomposition) was performed a trial that permit us to know how much is it this part. 

Below  in figure  4 the results are shown. 

 

Fig. 4 - Experiment to evaluate the percentage of food loss in the collected food samples. The percentage of total food loss 

was 19%; DV± 0,07. 

 

Total scraps food that is missing in the tanks was about 19±0.07%. This percentage was added to the 

amount of scraps food that was collected from the tanks to estimate the real quantity of food that fish 

didn’t use for their growth. 

4.2 First experiment: after six months of measurements  

In figure 3 the initial biomass and the biomass after six months of rearing for each species and tank are 

shown. 

The growth of the Rutilus pigus  seems to be negatively related to the amount of food given. Indeed, the 

fastest growth attains to the Rutilus pigus of the Tank 1 Dx and Tank 2 Dx, which were fed with 3% and 

4% of food in weight, increased of about 42.13% and 41.69% of its body mass, whilst the lowest growth 
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performance attains to the fish fed with the highest amount of food (respectively 5% and 6% in weigth 

and an increase of 37.04% and 37.15%). We can hypotize that the different food rate can inhibits the 

growth performance of fish, but we need some significance test.  

 

 

 

Fig. 5 - Total fish biomass of Rutilus pigus and Chondrostoma soetta in each experimental tank 

 

4.3 Mortality rate 

For the first experiment after six months measurements there was little mortality for Rutilus pigus (Fig. 8) 

whilst very low mortality for Chondrostoma soetta (Fig. 9).  
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However, after 8 months, during the beginning of the second experiment, the mortality rate has reach a 

value of almost 50%. This probably due to the increase of ammonium since concentrations of about  1.67 

mg L-1) were measured. In recirculation system there is a high risk of waste accumulation, especially 

nitrogenous compounds. High levels of ammonia compounds in water, like NH3 (unionized form), causes 

an increase of its content in the fish blood through diffusion and poisoning of central nervous system. 
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Some of the observed symptoms were gasping and lethargic, red streacking on body and fins which are 

consistent with the hypothesize cause. 

Other problems were caused by the damage to the spinal column: probably related to acid ascorbic 

deficency. This AA is essential for normal physiological functions, also has been shown to improve 

immune response and tolerance to environmental stressors. 

To avoid high ammonia level and acid ascorbic deficiency we will have to reduce food administrations 

rate and add ascorbic acid into the diet.    

4.4 Analysis of growth performance 

For Rutilus pigus WG is highest in the tanks with lower food rate, likewise for SGR whilst for Chondrostoma 

soetta WG is highest in the tank with more specimens and SGR is almost the same for both tanks, as 

expected. The survival rate was highest for Rutilus pigus and a little bit lower for Chondrostoma soetta. 

This is due to the particular behaviour of savetta that try jumping out of the tanks then to avoid it we 

covered the tanks with a fine nets.   

Table 2- Some of the parameters (pooled samples) that have 
been calculated for the fish reared in the tanks: WG (wet 

gain), SGR (Specific Growth Rate), SR (Survival Rate). 

  WG (g) SGR (%/d) SR (%) 

Tank 1 Dx 722.21 0.99 99.12 

Tank 2 Dx 647.14 0.95 100.00 

Tank 3 Dx 499.58 0.86 99.12 

Tank 2 Sx 552 0.89 100.00 

Tank 1 Sx 840.13 1.15 90.74 

Tank 3 Sx 457.51 1.08 89.88 
Errore. Nel documento non esiste testo dello stile specificato..1  

4.5 Larval weaning 

Chondrostoma soetta juveniles are breeding in artificial black pond. It seems that specimens (about 

200) are good health and appetite. To avoid any stress to the fish they will be measured starting from 

average total length of 4 cm. At this stage they could be handled without significant injuries. Until now 

they measure on average 3 cm. 
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5 CONCLUSIONS AND FUTURE STEPS 

Our results as far as we know are the first available for the rearing and growht of Rutilus pigus and 

Chondrostoma soetta in a Recirculating Acquacolture System. For thise reason, although preliminary, 

show potentially positive outcomes in the context of mantaining broodstocks to be used in future 

conservation activities. Of course particular attentio must be done in rearing condition, such as the 

combination of temperature, food amount and density. Since these parameters seems to be strictly linked 

each other in determining mortality rates of the reared fish.  

Next trial in RAS will regards mainly Chondrostoma soetta. By using both fish of 1+ and fish of 0+ reared 

in black tanks. Different food ration will be given in order to evaluate the growht performance, the Feed 

Conversion Ratio (FCR) and Feed Conversion Efficiency (FCE). 
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