
F C B D E A 

 

 

 

 

 

 

 

 

 

 

 

 

 

Final report: assessment activity of 
breeding and rearing of Rutilus pigus and 

Chondrostoma soetta 

Monitoring of the effectiveness of the artificial breeding and 
rearing of Rutilus pigus and Chondrostoma soetta 

Codice Azione 

Titolo 

D.1- 

Monitoring of the effectiveness of the artificial breeding and 
rearing of Rutilus pigus and Chondrostoma soetta 

  

Tipo di elaborato Deliverable 

Stato di avanzamento Final version 

Data 31/01/2022  

Autori 
Mattia Iaia, Andrea Voccia, Laura saccardi, Stefano Brignone, 
Maurizio Odicino, Silvia Zaupa, Silvia Galafassi, Paolo Sala, 
Pietro Volta 

Responsabile 
dell’azione CNR Water Research Institute 

 



 

 

  2 

 

 

 

LIFE Nature and Biodiversityproject 

LIFE15 NAT/IT/000823 

Project title: Conservation and management of freshwater fauna of EU 
interest within the ecological corridors of Verbano-Cusio-Ossola 

Project acronym: IdroLIFE 

Name of the Member State: IT - Italy 

Start date: 15-11-2016 

End date: 14-03-2022 

 

Beneficiario 
coordinatore 

CNR - Water Research Institute (CNR-IRSA) 

Beneficiari associati G.R.A.I.A. srl - Gestione e Ricerca Ambientale Ittica Acque (abbrev. 
GRAIA)  
Ente Parco Nazionale della Val Grande (abbrev. PNGV) 
Provincia del Verbano-Cusio-Ossola (abbrev. VCO) 
 

Codice Azione D.1. 

Titolo Azione 
Monitoring of the effectiveness of the artificial breeding and 
rearing of Rutilus pigus and Chondrostoma soetta 

Titolo elaborato 
Final report: Assessment activity of breeding and rearing of Rutilus 
pigus and Chondrostoma soetta 

Tipo elaborato Deliverable 

Stato di avanzamento Final Version 

Data 31/01/2022 

Autori 
Mattia Iaia, Andrea Voccia, Laura saccardi, Stefano Brignone, 
Maurizio Odicino, Silvia Zaupa, Silvia Galafassi, Paolo Sala, Pietro 
Volta 

Responsabile CNR Water Research Institute 

Deadline 30.11.2021 



Final report: assessment activity of 
breeding and rearing of Rutilus pigus and 
Chondrostoma soetta 
  



 
  

 

 

LIFE15 NAT/IT/000823 - Azione D.1 “ Monitoring of the effectiveness of 
the artificial breeding and rearing of Rutilus pigus and Chondrostoma 
soetta” 

Pagina 4 di 19 

 

  4 

Summary 

1 ABSTRACT ....................................................................................................................................5 

2 INTRODUCTION ............................................................................................................................6 

3 MATERIAL AND METHODS ..........................................................................................................7 

3.1 Trials in different environmental conditions .....................................................................7 

3.2 Rearing conditions: “Sacro Monte Calvario” and CNR-IRSA outdoor concrete pools ....7 

3.3 Fish sampling measurements and tagging .................................................................... 10 

3.4 Growth performance ......................................................................................................... 11 

4 RESULTS .................................................................................................................................... 12 

4.1 Growth performances of Rutilus pigus and Chondrostoma soetta in in seminatural and 
artificial ponds .............................................................................................................................. 12 

4.2 Fish tagging: results .......................................................................................................... 14 

4.3 Growth performance of Chondrostoma soetta and Rutilus pigus during three years of 
trials 14 

4.4 Sexual maturity of Rutilus pigus and Chondrostoma soetta in captivity ....................... 16 

5 CONCLUSIONS AND FUTURE STEPS ....................................................................................... 18 

6 REFERENCES ............................................................................................................................ 19 

 

 

 

 



 
  

 

 

LIFE15 NAT/IT/000823 - Azione D.1 “ Monitoring of the effectiveness of 
the artificial breeding and rearing of Rutilus pigus and Chondrostoma 
soetta” 

Pagina 5 di 19 

 

  5 

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 these species and provide a breeding protocol it has been employed the Recirculation 

Aquaculture System (RAS) bought specifically for the project (C.1 Action) 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. We also tested different environments to assess which represent the best 

conditions for fish farming: two seminatural ponds located at the “Sacro Monte Calvario” in Domodossola 

city, one outdoor tank of the CNR-ISA hatchery. 

Results are promising, and indicate that Rutilus pigus and Chondrostoma soetta can be reared in RAS 

although some problems can occur. Furthermore, ammonia production and others factors like the lack 

of some vitamines (C and E) in the food could lead to high mortality and deformities (scurvy disease).  

The fish were reared at different densities, feeding rates and temperatures showing good growth 

performance in RAS and seminatural ponds with higher temperatures than the outdoor tanks of the CNR-

IRSA hatchery characterized by lower temperatures. 

We also tested for pit tagging mortality and found that properly done procedures avoid any mortality in 

the fish. However, depending on fish species, different location of the Pit tag should be chosen: 

Chondrostoma soetta should be tagged between the lateral line and anus, whilst Rutilus pigus between 

the pectoral fins. 

At present, about 80 specimens of both Rutilus pigus and Chondrostoma soetta are still present in the 

RAS tanks with an age of 3+ and 2+ respectively, about 50 specimens are kept in the “Sacro Monte 

Calvario” tanks with an age of 3+ and about 800 specimens in the CNR-IRSA outdoor concrete pools with 

an age of 3+. These specimens will be used during the After LIFE activities. 
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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 process is 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 has been 

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

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

potential spawners also in restricted areas, of course more restricted than natural or seminatural 

environments. 

In this deliverable we report the results of the monitoring of the rearing activities of Chondrostoma soetta 

and Rutilus pigus carried on in different environments during the project: in the RAS (CNR-IRSA hatchery), 

outdoor tanks (CNR-IRSA hatchery) and seminatural environment (“Sacro Monte Calvario” world heritage 

site; UNESCO).  

Different experiments were carried on. 

1) We tested different rates of food administration in the RAS 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. This was done during 2017-2018. 

2) In 2019 we tested the same food administration rate, 2% of the total fish biomass for each tank, 

at different density of fishes for both species.  

During the Covid-19 pandemic in 2020 all the fish in the RAS were released in the outdoor concrete pools 

of the CNR-IRSA hatchery in order to avoid mortalities caused by the reduction of the access to the 

hatchery imposed by the COVID restrictions. Both Chondrostoma soetta and Rutilus pigus were kept in 

the outdoor tanks until spring 2021.  

Activities carried on in 2021: 

3) A new experiment started in April 2021 in order to evaluate the growth performance of the fish in 

different environmental conditions: in this regard we used seminatural ponds located at the 

“Sacro Monte Calvario” and the outdoor concrete pools of the CNR-IRSA hatchery. 

4) Finally, we compared the growth performances of both Chondrostoma soetta and Rutilus pigus 

reared in three different experimental conditions during three years (2019-2020-2021). 
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3 MATERIAL AND METHODS 

3.1 Trials in different environmental conditions 

The experiment was conducted to evaluate the growth performances of fish in different environmental 

conditions: seminatural tanks of the “Sacro Monte di Domodossola” against outdoor tanks of the CNR-

IRSA hatchery. 

Therefore a total of 19 Rutilus pigus and 35 Chondrostoma soetta were moved to the seminatural pools 

located in the “Sacro Monte Calvario” sanctuary near Domodossola. We took the biometrics from all the 

fish for comparisons between the starting and final situation at the end of the experiment. The distribution 

of food was performed “ad libitum” by the  operators. 

Table 1 – Starting fish data of the third experiment: estimated biometrics of fish in the outdoor tanks of CNR-IRSA 
hatchery: species, specimens number and biometrics. 

Species N° specimens Length (cm ± SD) Weight (cm ± SD) 

Rutilus pigus 30 15.6 ± 0.8 32.8 ± 5.2 

Chondrostoma soetta 30 12.6 ± 0.8 15.6 ± 3.6 

 

Table 2 – Specimens number of Pigo and Savetta and type of environment of the third experiment. 

Species N° specimens Place Rearing environment 

Rutilus pigus 19 “Sacro Monte Calvario” Seminatural pools 

Chondrostoma soetta 35 “Sacro Monte Calvario” Seminatural pools 

Rutilus pigus 988 CNR-IRSA Artificial tanks 

Chondrostoma soetta 631 CNR-IRSA Artificial tanks 

 

3.2 Rearing conditions: “Sacro Monte Calvario” and CNR-IRSA outdoor 

concrete pools  

The “Sacro Monte Calvario” is a Special Nature Reserve since 1991 and is located near Domodossola 

city (VB). Since 2003 has been declared from the UNESCO (United Nations Educational, Scientific and 

Cultural Organization) as a World Heritage Site.  
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In the innermost part of the Sanctuary there are a botanic park with some plants species and a lake. This 

latter has been used for our study with a special concession from the Rosminian fathers (the owners). 

The water is collected from a series of springs from the mountain and its temperature doesn’t exceed the 

18°C in summer and is not less than 4°C in winter at the spring. 

The lake deepth is ca. 2 meters and it contains about 150 cubic meters of water. It has been builted with 

bricks and is half formed by living rock. We improve the habitat suitability and water quality of the lake by 

using shade sheets and riparian plants from the Toce River to reduce solar radiation and increase biofilter 

action avoiding higher temperatures (in 2017 higher than 26°C) and water turbidity (due to an increment 

of photosynthesis and algae production). The high algae biomass could lead to high oxygen production 

during the day, but high oxygen loss at night. We also enriched the tanks with refuges (perforated briks, 

piles of rock, tubes and submerged sheets).    

 

Fig. 1 – The setting of the seminatural pools in the “Sacro Monte Calvario” with shade sheets, some riparian 
plants, refuges and some underwater views. 

 

The “Sacro Monte Calvario” tanks temperature, oxygen and oxygen saturation are measured daily for over 

the experimental period (from April to October) for assessing the status of the system (Fig. 2). 
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Fig. 2 - Main parameters of the fish rearing conditions measured in the seminatural tanks of “Sacro Monte 
Calvario”. 

 

In the CNR-IRSA outdoor tanks refuges are absent and the water is collected from 38 m of depth from 

the Lake Maggiore. The water temperature usually doesn’t exceed the 13°C in summer and is not less 

than 7°C in winter at the water intake.  

The CNR-IRSA outdoor tanks temperature, oxygen and oxygen saturation are measured daily for over the 

experimental period (from April to October) for assessing the status of the system (Fig. 3). 

The water temperature on the whole was higher in the “Sacro Monte Calvario” than CNR-IRSA. The oxygen 

levels are stable (around 85% and 8.8 mg/L) in the CNR-IRSA hatchery whilst is very high in spring and 

summer in the “Sacro Monte Calvario” (around 99.1% and 9.2 mg/L) but it’s be subjected to a strong 

depletion during the autumn (around 60.6% and 5.9 mg/L) (Tab. 3). 

In spite of that fishes didn’t show any abnormal behaviour (lethargy, congregation of fish near the air-

water interface, anorexia) and the mortality rate was 0%. Probably the wide fluctuations in DO (dissolved 

oxygen) could be related to the algae activity because algae are both the major producers and consumers 

of oxygen. 
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Fig. 3 - Main parameters of the fish rearing conditions measured in the outdoor tanks of CNR-IRSA hatchery. 

 

During the autumn (September and October) the temperatures and solar radiation diminishing because 

of the algae biomass decay with a decreasing of oxygen levels in the water. At the end of the autumn the 

low temperatures led to an increment of oxygen levels. 

 

Tab. 3 – Different environments and main parameters of the third experiment. 

Locality Temperature  
(±SD) 

O2 % 
(±SD) 

O2 mg/L (±SD) Rearing environment 

“Sacro Monte Calvario” 17.7 ± 3.2 86.8 ± 23.8 8.1 ± 2.3 Seminatural 

CNR-IRSA 11.7 ± 1.2 85.8 ± 4.8 8.9 ± 0.4 Artificial 

 

3.3 Fish sampling measurements and tagging 

A sample of 30 Rutilus pigus and 30 Chondrostoma soetta were collected from the outdoor tanks of the 

CNR-IRSA hatchery (in April 2021). The fishes were anhestetized with a solution of clove oil in order to 

take the biometrics parameters (body total lenght and weigth). At the end of the measurements the 

mortality was 0%. Therefore, on 16th April 2021 a stock of fish were brought at the “Sacro Monte 

Calvario” (19 Rutilus pigus of age 3+ and 35 Chondrostoma soetta of age 3+) and the others returned 
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into the CNR-IRSA tanks. At the end of the experiment (on 28th October 2021) the fish were recaptured 

and measured again.  

Additionally for the first time pit-tagging methods were employed on these two species. A total of 50 

specimens were tagged: 33 Chondrostoma soetta (TL= 18.4 cm; SD= 0.9 cm) and 17 Rutilus pigus (TL= 

21.4 cm; SD= 1.0 cm).  

3.4 Growth performance 

For estimation of growth and the health condition at the end of the experiment, the Wet Gain (WG), 

Specific Growth Rate (SGRs) and Fulton’s condition factor (K) were calculated with the following formulas: 

Wet Gain (WG) = Wf – Wi 

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

Fulton’s condition factor (K) = [(W/L3) x 100] 

 

Where Wf is mean final body weight and Wi is mean initial body weight. For Fulton’s condition factor (K) W 

is the weight (g), and L is the fork length (cm). 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. 
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4 RESULTS 

4.1 Growth performances of Rutilus pigus and Chondrostoma soetta in 

in seminatural and artificial ponds 

At the end of October the specimens were measured and the results are shown below (Tab. 4). The growth 

performance of the fishes breeded in the “Sacro Monte Calvario” at higher temperatures (17.7±3.2) was 

significantly higher (P<0.001) than that of fish breeded in the CNR-IRSA hatchery at lower temperatures 

(11.7±1.2).  

 

Tab. 4 – Different environments and main parameters of the third experiment. 

Locality Specimens (n 
sample) 

Total length 
(±SD) 

Weight (±SD) K Fulton Tank’s set up 

“Sacro Monte 
Calvario” 

Rutilus pigus (17) 21.4 ± 1.0 88.1 ± 11.7 0.9 ± 00.4 Seminatural 
pond 

“Sacro Monte 
Calvario” 

Chondrostoma 
soetta (33) 

18.4 ± 1.0 57.8 ± 10.2 0.9 ± 00.4 Seminatural 
pond 

CNR 
IRSA 

Rutilus pigus (26) 15.7 ± 0.8 32.1 ± 5.4 0.8 ± 00.4 Artificial ponds 

CNR 
IRSA 

Chondrostoma 
soetta (42) 

12.7 ± 0.6 17.2 ± 3.1 0.8 ± 00.4 Artificial ponds 

 

We think that other factors related to the seminatural environment were also suitable for a better growth 

in seminatural ponds, such as: Absence of human pressures, the presence of refuges, seasonal changes 

in the temperature and photoperiod, and lower fish density. 

This does not happen for example in the recirculation system: eg. room lights are on all day (it is a source 

of disturbance) moreover the fish cannot hide as well as in the external tanks (also, in this case, there 

are no shelters and the fish continues to turn around the tank). Furthermore, breeding fish indoors (RAS) 

can also affect the circadian rhythm (I think the photoperiod is also involved here). 

The density it is much lower in seminatural ponds (7.8 g m-3) than in the RAS. In this latter we started 

with Chondrostoma soetta = 636 g m-3; Rutilus pigus = 250 g m-3 and we arrived at a density of 

Chondrostoma soetta = 1200 g m-3; Rutilus pigus = 1000 g m-3 (they are separated because they were 

in separate tanks). 

The density in the seminatural ponds at the end of the experiment instead was 218.5 g m3.  
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Fig. 4 – Media growth pattern of two differents stocks: a) CNR-IRSA hatchery; b) “Sacro Monte Calvario” tanks. 
The dotted line distinguishes from the Start (on the left) to the End point (on the rigth) of the experiment. 

 

For Rutilus pigus and Chondrostoma soetta the WG is higher in the “Sacro Monte Calvario” than CNR-
IRSA hatchery, likewise for SGR (Tab. 5). interestingly, for Rutilus pigus WG and SGR are negative 
indicating that that outdoor ponds with low water temperature are not suitable for the rearing and 
breeding activity of Rutilus pigus and Chondrostoma soetta. Temperatures should be then increased to 
achieve a better growth perfomances. 

 

Tab. 5 – WG (Wet Gain), SGR (Specific Growth Rate) and SR (Survival Rate) for two stocks breeded at the CNR-IRSA and “Sacro 
Monte Calvario” tanks. 

Locality N. Specimens WG SGR SR Tank set up 

“Sacro Monte Calvario” 
Rutilus pigus 

 (17) 
55.3 0.5 89.5 Seminatural 

“Sacro Monte Calvario” Chondrostoma soetta (33) 42.2 0.7 94.3 Seminatural 
CNR 
IRSA 

Rutilus pigus 
(688) 

-0.7 -0.01 100 Artificial 

CNR 
IRSA Chondrostoma soetta (272) 1.6 0.05 100 Artificial 

 

During the third experiment, the mortality rate was 0% in both environments. In the “Sacro Monte 
Calvario” for 16 days the oxygen saturation level has been under the 60% (on average ca. 50.5% of 
saturation with O2 concentration of 5.1 mg L-1) and no effects on fish health were recorded. However, in 
the “Sacro Monte Calvario” a total of 4 specimens died by misfortune during the cleaning of the tanks. 

Part of the fished introduced in seminatural ponds (8 Chondrostoma soetta e 3 Rutilus pigus) had 
deformities from the beginning of the experiment (scurvy disease). These deformities remained 
unchanged until the end of the esperiment. No others damages on the spinal column were observed in 
healthy fish. Acid ascorbic is essential for normal physiological functions, also has been shown to improve 
immune response and tolerance to environmental stressors. To avoid acid ascorbic deficiency in RAS 
during the esperiment we added ascorbic acid into the diet mixing fish oil and algae powder (Spirulina 
maxima) to the pellets used as food.    
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4.2 Fish tagging: results 

Fish tagging is useful to identify each fish during monitoring programs. In our case, we proceeded to test 
the possible effect of mortality induced by pit tag insertion. This was a pilot activity since no other 
experiment like this have been never done on Rutilus pigus and Chondrostoma soetta. 

A total of 50 specimens, 17 of Chondrostoma soetta and 33 of Rutilus pigus were tagged with a 12 mm 
size RFID tag.  

Mortality after 24, 48 and 72 hours was 0%.  All fish were alive after 30 days. 

The tagging methods employed were two (Fig. 5, A): 

1) the needle is inserted in the midway between the lateral line and anus, then the pit-tag is 
released;  

2) the needle is inserted behind the pectoral fin, then the pit-tag is released.   

we employed the first method for Chondrostoma soetta due to the smaller size of its scales. The second 
method was used instead on Rutilus pigus. We decided to tag the fish in autumn and far from the 
reproduction period to avoid stress induced by handling. 

 

Fig. 5 – Fish tagging: A) Specimen of Rutilus pigus, red arrows indicate the site of tagging (a.1 behind the pectoral 
fins; a.2 between the anus and lateral line); B) operator at work; C) tagging procedure.  

4.3 Growth performance of Chondrostoma soetta and Rutilus pigus 
during three years of trials 

Finally, we compared the growth performance of Chondrostoma soetta and Rutilus pigus in different 
environments and temperatures during a period of three years. Three different fish stocks were used. All 
fish were pit tagged.  
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The first stock was maintained two years in the Recirculating Aquaculture System at the CNR-IRSA then 
moved to outdoor ponds for another year and finally released to the semi natural ponds in “Sacro Monte 
Calvario”. 

The second one war maintained on year in the RAS and then released for the rest of time in the outdoor 
ponds in the CNR-IRSA hatchery. 

The third one passed all its time in the outdoor ponds at the CNR-IRSA hatchery. 

The best growth performance were reached for the stock n.1 that experienced higher temperatures (in 
RAS and at “Sacro Monte Calvario” semi-natural ponds).  Results are shown below (Tab. 6). 

 

Tab. 6 – Fish stocks (1, 2 and 3), stocking seasons (from 2019 to 2021), different environments of stocking and 
medium temperature (±SD) of the whole period. 

Stock Season  
2018/2019 

Season 
2019/2020 

Season 
2021/2022 

Average 
Temperature (°C) 

Stock 1 CNR-IRSA RAS 
CNR-IRSA outdoor 

tanks 
“Sacro Monte 

Calvario” tanks 18.4 ± 3.6 

Stock 2 CNR-IRSA RAS CNR-IRSA outdoor 
tanks 

CNR-IRSA outdoor 
tanks 15.8 ± 4.8 

Stock 3 
CNR-IRSA outdoor 

tanks 
CNR-IRSA outdoor 

tanks 
CNR-IRSA outdoor 

tanks 11.9 ± 1.7 

 

 

Fig. 6 – Rutilus pigus growth trajectories in three differents environment with different range temperature.  
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Fig. 7 – Chondrostoma soetta growth trajectories in the three differents environment with different 
range temperature.  

 

At all, considering the natural growth pattern for Rutilus pigus and Chondrostoma soetta (GRAIA srl, 2001; 
Zerunian, 2004, Volta & Giussani 2010) our stocks showing a lower growth pattern, likely due to a 
permanence in the outdoor CNR-IRSA tanks (lower temperature).  

On the bases of our experience on the rearing and breeding of Rutilus pigus and Chondrostoma soetta 
the temperature is an important factor that characterizes the growth performance, and it must be not 
less than 15°C.  

 

4.4 Sexual maturity of Rutilus pigus and Chondrostoma soetta in 
captivity 

Another important part of the pilot activity (C3) monitored during the project was the assessment of the 
age at which both species become sexually mature. It is well known that sexual maturity is dependent 
on fish growth and, usually, fish growing faster reach sexual maturity before than fish with a slow 
growth. 

we assessed the sexual maturity of fish by external inspection of body shape in females and by gently 
pushing the belly (stripping) of those males that appeared with nuptial tuberculi. 

Results are the following:  

1. From a sample of 35 Chondrostoma soetta specimens we distinguished 15 females and 20 
males. 30 fish (13 females and 17 males) reached the sexual maturity at the third year of life (n 

= 35; average length 12.8 ± 1.3 cm). 

3.4

8.3

12.6

18.4

8.3

12.7

4.1
6.2

8.55
10.9

0

5

10

15

20

25

10/04/2018 04/02/2019 01/12/2019 26/09/2020 23/07/2021 19/05/2022

Le
ng

th
 (c

m
)

Date

Growth trajectories for Chondrostoma soetta
under different environment conditions

Stock1

Stock2

Stock3



 
  

 

 

LIFE15 NAT/IT/000823 - Azione D.1 “ Monitoring of the effectiveness of 
the artificial breeding and rearing of Rutilus pigus and Chondrostoma 
soetta” 

Pagina 17 di 19 

 

  17 

2. From a sample of 30 Rutilus pigus specimens only 9 males reached the sexual maturity at the 
third year. No breeding females were observed yet. So they will probably be mature in the next 
season at the fourth year of life. Mature males were on average 15.5 of length (± 1.3 cm).  

 

 

Fig. 8 – Three mature specimens of Rutilus pigus and Chondrostoma soetta: A) Breeding tubercles of a R. pigus 
males; B) Male of R. pigus (laterally view); C) Pregnant female of C. soetta (laterally view).   
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5 CONCLUSIONS AND FUTURE STEPS 

As far as we know, our results are the first available for the rearing and growth of Rutilus pigus and 
Chondrostoma soetta in Recirculating Acquaculture System and, more generally, in seminatural ponds. 
For this reason, they show potentially positive outcomes in the context of mantaining broodstocks to be 
used in conservation activities.  

Of course particular attention should be taken to the rearing condition, such as the combination of 
temperature, food amount and fish density since these parameters seem to be strictly linked to each 
other in determining mortality rates of the reared fish, growth performances and sexual maturity. 

By testing different environmental conditions, we were able to provide a quite good set of different rearing 
conditions. In particular, the use of seminatural ponds located at the Sacro Monte Calvario in 
Domodossola, helps us to enlarge the rearing facilities and achieve better informations on the biology of 
the two species Chondrostoma soetta and Rutilus pigus. In our opinion, seminatural ponds are a very 
good habitat that could ensure fast fish growth and health. 

Artificial reproduction was a challenge due to the particularly slow growth of the fish. Only this summer 
we found one small fish in the outdoor tanks that were used to temporarily host some Chondrostoma 
soetta and Rutlus pigus during the pre-spawning and potential spawning period. Tanks were filled with 
gravel in order to provide potentially suitable habitats. The finding of one small fish after a few month 
indicates that at least one spawning event has occurred.  

We will try to capitalize on this experience during the After LIFE activities in order to test artificial spawning 
beds in the outdoor ponds. 
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