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Abstract 
 
Diversification of production in fish culture by introducing valuable species for which there is demand and tradition for 
consumption, is one of the main directions of development of aquaculture. Perch (Perca fluviatilis L.), a valuable 
autochthonous species, is recognized for the quality of meat but mainly for the satisfaction offered in sport fishing. A 
crucial step for the introduction and expansion of perch in aquaculture, is to obtain biological material for stocking  
through artificial spawning. The paper presents results of experiments for artificial spawning of perch performed 
between March 20 and April 1, 2015. Were used a total of 120 broodstock collection in Arcesti and Ionesti reservoirs 
on the river Olt in the fall of 2014. For maturation and ovulation induction was used: carp pituitary extract - CPE, 
human chorionic gonadotropin - Chorulon HCG, GnRH or analogues, sometimes combined with dopamine antagonists 
- Ovopel. Technological parameters obtained from artificial spawning were within the following ranges: the percentage 
of maturation of females 34 -73%; embryo rate was 64 -85%, hatching rate 23 -65%. The best results were obtained 
when using HCG Chorulon as a stimulating agent for maturation and ovulation. 
 
Key words: artificial spawning, hatching rate, incubation, maturation, ovulation. 
 
INTRODUCTION  
 
Diversification of production in fish culture by 
introducing valuable species for which there is 
demand and tradition for consumption, is one 
of the main directions of development of 
aquaculture. Perch (Perca fluviatilis L.), a 
valuable autochthonous species, is recognized 
for the quality of meat but mainly for the 
satisfaction offered in sport fishing. Controlled 
reproduction is the most reliable method for 
obtaining a high number of perch larvae. Perch 
spawners from both wild and cultured stocks 
spawn easily in captivity. However, the 
spawning period is a long process that lasts for 
more than two weeks (Kucharczyk D., et al. 
1996a). This is very inconvenient for starting 
incubation and rearing, and it requires more 
elaborate facilities. For these reasons, a method 
to synchronize perch spawning is still needed. 
Many kinds of hormonal treatments have been 
used to stimulate ovulation in perch females. 
Human chorionic gonadotropin (hCG) with 

common carp (Cyprinus carpio L.) pituitary 
extract (CPE) were tested by Kucharczyk et al. 
in 1996 (Kucharczyk et al., 1996b). 
Independent of temperature, spawner size and 
gonad maturity, or the type of hormonal 
stimulation applied, synchronized ovulation 
was observed to a lesser or greater degree in all 
of the above experiments. Nevertheless, the 
biological quality of the eggs, expressed as the 
percentage of egg survival to the larvae, varied 
widely and the improvement of  spawning 
techniques is required. 
The knowledge of physiological processes in 
fish has facilitated the use of substances that 
stimulate maturation and reproduction 
(Dabrowski et al., 1996). Obtaining the 
maturity can be stimulated in percids (perch, 
pikeperch) using carp pituitary extract (CPE), 
human chorionic gonadotropin (hCG) and 
luteinizing hormone-releasing hormone (LH-
RH) or super-active analogs (LH-RHa), 
sometimes with dopamine antagonists (Ronyai, 
2007). 
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All spawning agents are usually prepared with 
0.9% NaCl. The doses are presented in Table 1. 
The number of females and males in each 
group were 20 and 10, respectively. Injections 
were administered intramuscularly in the dorsal 
area of the body. 
The range of total doses of chosen spawning 
agents should be as follows: 
• Chorionic gonadotropins (200 – 1000 IU/kg 

BW) (Ronyai, 2007); 
• CPE (1.0 – 3.5  mg / kg BW) (Horvath et al., 

1997; Kouril et al., 1997); 
• Ovopel (1.2 – 2.0 pellets / kg BW) (Ronyai, 

2007). 
If two injections are planned, the initial dose 
should be 20 – 50% in the case of chorionic 
gonadotropins and 10 – 20% in the case of 
other spawning agents. 
Table 1. Hormonal treatment applied to induce artificial 

spawning in perch 

Specifications 
Female Male 

Preparatory 
dose 

Decisive 
dose 

Single 
dose 

CPE 0.5 mg/kg BW 2.0 mg/kg 
BW 

1.0 
mg/kg 
BW 

hCG 200 IU/kg 
BW 

1000 
IU/kg BW 

500 
IU/kg 
BW 

Ovopel 1/10  Ovopel  
pellet 

1.0 
Ovopel  
pellet 

½ Ovopel  
pellet 

Control injections 
from 0.9% 

NaCI 

  

 
Manipulations with breeders 
Females of perch were screened at about 12 
hours after the last injection. If the female 
perch is ready to give eggs usually begin to fall 
spontaneously genital pore.  
Before stripping the genitors must be clean and 
dry with a soft towel. They should not be 
allowed to mix with water gametes because 
they are eliminated. The fish is held with one 
hand around the tail fin and the other is a slight 
pressure to the abdomen. If ovulation has 
occurred, a stream of eggs will appear. Where 
there is a flow of eggs, abdomen should be 
massaged from front to back to remove all the 
eggs.  
The eggs are usually collected in a small plastic 
container. Artificial eggs stripped wait, usually 

for adding sperm. Sperm collection was 
performed using plastic syringes.  
The sperm from each male was collected 
separately and added over eggs. After 
fertilization, the eggs were incubated pasted on 
nytal frames in Nucet incubators. 
Fish from all the groups were kept for an 
additional ten days after the end of all the 
experiments in order to observe their survival. 
 
Statistical analysis 
Statistical differences between groups were 
analysed with Duncan's multiple range test (P < 
0.05). The relationships between embryo rate to 
the hatching rate were calculated using 
regression analysis. 

 
RESULTS AND DISCUSSIONS 
 
Results of different spawning agents in perch 
reproduction under controlled conditions are 
presented in Table 2. 

Table. 2. Efficiency of different spawning agents for 
artificial spawning of perch 

Specifications 
Control 
(0.9% 
NaCl) 

CPE hCG Ovopel 

No. of 
females 

20 20 20 20 

Ovulation 
(%) 

34 52 73 67 

Embryo rate 
(%) 

64.1± 
3.2B 

74± 
4.3C 

85± 2.1 
A 

82± 3.8 
A 

Hatching rate 
% 

23.1± 
1.2B 

50 ± 
3.3C 

65± 1.1 
A 

62± 3.1 
A 

 
The percentage of females ovulate in the 
treated groups was between 34 and 67% 
highest value recorded when using Ovopel, and 
the smallest group of fish in the control group. 
Ovulation occurred after about 17 - 23 hours 
after the last injection.  
Females stimulated agencies reproductive hCG 
and Ovopel yielded eggs after 17 and 19 hours 
at 150C.  
The rate of embryo was located between the 
limits of 64% obtained in fish in the control 
group and 85% for fish stimulated hormone 
hCG. Elevated this technological indicator was 
obtained and the use Ovopel.  
Hatching rate was 23% in the control group and 
65% in fish stimulated with hCG. The 
reproductive survival, before and after 
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All spawning agents are usually prepared with 
0.9% NaCl. The doses are presented in Table 1. 
The number of females and males in each 
group were 20 and 10, respectively. Injections 
were administered intramuscularly in the dorsal 
area of the body. 
The range of total doses of chosen spawning 
agents should be as follows: 
• Chorionic gonadotropins (200 – 1000 IU/kg 

BW) (Ronyai, 2007); 
• CPE (1.0 – 3.5  mg / kg BW) (Horvath et al., 

1997; Kouril et al., 1997); 
• Ovopel (1.2 – 2.0 pellets / kg BW) (Ronyai, 

2007). 
If two injections are planned, the initial dose 
should be 20 – 50% in the case of chorionic 
gonadotropins and 10 – 20% in the case of 
other spawning agents. 
Table 1. Hormonal treatment applied to induce artificial 

spawning in perch 

Specifications 
Female Male 

Preparatory 
dose 

Decisive 
dose 

Single 
dose 

CPE 0.5 mg/kg BW 2.0 mg/kg 
BW 

1.0 
mg/kg 
BW 

hCG 200 IU/kg 
BW 

1000 
IU/kg BW 

500 
IU/kg 
BW 

Ovopel 1/10  Ovopel  
pellet 

1.0 
Ovopel  
pellet 

½ Ovopel  
pellet 

Control injections 
from 0.9% 

NaCI 

  

 
Manipulations with breeders 
Females of perch were screened at about 12 
hours after the last injection. If the female 
perch is ready to give eggs usually begin to fall 
spontaneously genital pore.  
Before stripping the genitors must be clean and 
dry with a soft towel. They should not be 
allowed to mix with water gametes because 
they are eliminated. The fish is held with one 
hand around the tail fin and the other is a slight 
pressure to the abdomen. If ovulation has 
occurred, a stream of eggs will appear. Where 
there is a flow of eggs, abdomen should be 
massaged from front to back to remove all the 
eggs.  
The eggs are usually collected in a small plastic 
container. Artificial eggs stripped wait, usually 

for adding sperm. Sperm collection was 
performed using plastic syringes.  
The sperm from each male was collected 
separately and added over eggs. After 
fertilization, the eggs were incubated pasted on 
nytal frames in Nucet incubators. 
Fish from all the groups were kept for an 
additional ten days after the end of all the 
experiments in order to observe their survival. 
 
Statistical analysis 
Statistical differences between groups were 
analysed with Duncan's multiple range test (P < 
0.05). The relationships between embryo rate to 
the hatching rate were calculated using 
regression analysis. 

 
RESULTS AND DISCUSSIONS 
 
Results of different spawning agents in perch 
reproduction under controlled conditions are 
presented in Table 2. 

Table. 2. Efficiency of different spawning agents for 
artificial spawning of perch 

Specifications 
Control 
(0.9% 
NaCl) 

CPE hCG Ovopel 

No. of 
females 

20 20 20 20 

Ovulation 
(%) 

34 52 73 67 

Embryo rate 
(%) 

64.1± 
3.2B 

74± 
4.3C 

85± 2.1 
A 

82± 3.8 
A 

Hatching rate 
% 

23.1± 
1.2B 

50 ± 
3.3C 

65± 1.1 
A 

62± 3.1 
A 

 
The percentage of females ovulate in the 
treated groups was between 34 and 67% 
highest value recorded when using Ovopel, and 
the smallest group of fish in the control group. 
Ovulation occurred after about 17 - 23 hours 
after the last injection.  
Females stimulated agencies reproductive hCG 
and Ovopel yielded eggs after 17 and 19 hours 
at 150C.  
The rate of embryo was located between the 
limits of 64% obtained in fish in the control 
group and 85% for fish stimulated hormone 
hCG. Elevated this technological indicator was 
obtained and the use Ovopel.  
Hatching rate was 23% in the control group and 
65% in fish stimulated with hCG. The 
reproductive survival, before and after 
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spawning, was very good. The mortality in all 
groups was less than 10%. 
All males have started the spermiation process 
at the moment of catch. In the present 
experiment, the hormonal treatment resulted in 
a significantly higher production of milt.   
Ovulation in females from the experimental 
groups was synchronous. The short time 
between the first and last ovulation, observed in 
all the experiments, may be the result of the 
high level of synchronous oocyte maturation.  
The survival of perch spawners throughout the 
experiment was high (Dabrowski et al.,  1994) 
and (Gillet et al., 1995) reported some 
problems with spawner survival, especially the 
females. The similar size of the perch spawners 
used may have also resulted in synchronous 
spawning. 
 
CONCLUSIONS  
 
1. Controlled reproduction is the most reliable 
method for obtaining a high number of perch 
larvae.  
2. Perch spawners of wild and cultured stocks 
spawn easily in captivity. 
3. The main factors that influence the amount 
and quality of perch artificial spawning are: 
gametes; temperature, photoperiod and 
physiological status of the parents. 
4. The use of different types of hormonal 
treatments can lead to getting quality material 
gametes and species for aquaculture 
development. 
5. Reproduction of agents used in our 
experiments the best results were obtained 
when hCG and Ovopel. 
6. The doses of spawning agents depend on 
many factors: time of spawning (season, out-of-
season) maturation stage of fish gonads and 
type of hormone. 
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Abstract 
 
The hydrotechnic works often generate aquatic ecosystem disturbances. Sometimes they are local and short-term, but 
sometimes they cause significant long-term impact that may be irreversible.  The present paper aims to analyze the 
possible impact of the maintenance works performed on Bastroe channel fairway on the populations’ dynamics of 
migratory anadromous fishes, sturgeon. 
The methodology implied sturgeon tagging and migration monitoring using ultrasonic telemetry technique during 
2011-2014. The tags were inserted into the abdominal cavity through a simple surgical intervention, being set to 
transmit data related on swimming depth and water temperature towards receiver stations fixed on Chilia branch, 
upstream and downstream of Bastroe channel, Tulcea and Old Danube branches. 
The results showed that the distribution of the adult specimens during migration on Chilia and Tulcea branches was 
53% - 47% (spring 2012/2014) and 31% - 69% in autumn 2013. A possible progressive warping of the Old Stambul 
and especially Musura branch, as well as an increase of the naval traffic on Bastroe channel will have major negative 
effects on upstream sturgeon migration for breeding. 
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INTRODUCTION  
 
Chilia branch and Bastroe channel are parts of 
the Danube Delta Biosphere Reserve, having 
great importance due to the many types of 
aquatic and terrestrial habitats existing here. 
The universal value of the reserve has been 
recognized by its inclusion in the international 
network of the Biosphere Reserves (1990), 
within the Program "Man and Biosphere" 
(MAB) launched by UNESCO in 1970. Bastroe 
channel was formed naturally and makes the 
connection between Chilia branch and the 
Black Sea. Although the area benefits of full 
ecological protection regime, according to 
which any human activity in the region is 
forbidden, in the area have been conducted a 
series of works for the riverbed arrangement 
through which is seeking the direct access of 
commercial ships in the Black Sea (Șofineți 
and Dobrotă, 2004). An effect of the channel 
arrangement will be an overall disturbance of 
the habitats, due to the banks transformations 

by digging the channel, which will cause the 
water flow’s system change and a new way of 
sedimentation in the area of the Bastroe 
estuary. The impact on ichtyofauna may be a 
temporary one, generated by high mortality 
among fish species caused by dredging 
activities or their withdrawal from the area, and 
also a permanent impact, irreparably through 
the disappearance of species due to changes of 
habitual requirements. 
One category of fish species sensitive to hydro-
morphological changes of the watercourse is 
represented by sturgeon. It is proved the fact 
that human activities related to the change of 
the natural watercourses led to a decline of this 
species population over time. The best example 
are the dams built for the Iron Gates I and II 
Hydropower plants (Bacalbasa-Dobrovici, 
1993, 1997; Ciolac, 2004; Reinartz, 2002). The 
interruption of the longitudinal connectivity of 
watercourses leads to the impossibility of 
reproduction in case these species cannot reach 
to specific habitats located upstream and thus, 


