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SUMMARY 

 
The common carp (Cyprinus carpio L.) is the most important fish species in Hungary, representing more than 70% of the total Hungarian fish 

production. Common carp production is important not only in Hungary but in Middle-East Europe, as well as Southeast Asia. The majority of 

production comes from fishpond culture. If the production sector wants to meet the increasing customer demands, there is a need to intensify 

research on the intensive fish production opportunities, e.g. all-female common carp technologies. The all-female technology is one of a genom-

manipulation technology. Its production showed better growth rate than mixed-sex population in pond culture. Our experiment combined the 

recirculation aquaculture system (RAS) and the all-female common carp stocks intensification technologies. The purpose of the experiment is 

to provide results about the growth of all-female common carp in RAS.  

The experiment used the „Tatai grey scale type” land-race common carp stocks. We propagated two all-female stocks (T2 and T3) and a 

control group (TK). Due to the technological characteristics of RAS, the water quality parameters were the same for all treatments and 

corresponded to the technological tolerance of common carp. 

The experimental period lasted between July 10, 2019 and November 20, 2019. Result of growth performance showed that the growth of mixed-

sex stock was significantly higher than all-female stocks; (Control=3692.0±590.5g, T2=3438.8±415.4g, T3=3294.1±659.1g). Feed 

conversation ratio (Control=1.3±0.1 T2=1.5±0.2 T3=1.6±0.5) and SGR% (Control=0.8±0.0 T2=0.7±0.1 T3=0.7±0.1) were similar.  

Based on the obtained results, it can be concluded the all-female common carp technology has neither advantages nor disadvantages compared 

to the mixed-sex stock. The all-female technology can be beneficial if consumers look for female common carps. It is worth continuing the 

experiment and examine how the stocks will perform above 3kg body weight. 
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INTRODUCTION 

 
Common carp (Cyprinus carpio L.) is the most 

important fish species in Hungary, representing more 
than 70% of the country’s fish production (FAO, 2019). 
This species is widely produced in Middle-East Europe, 
as well as Southeast Asia, mostly in China. Majority of 
the production is carried out in earthen ponds but due 
to the continuous demand for carp fish farmers raise 
carp even in RAS or other “all year-round” culture 
systems.   

One way for intensifying production is to apply 
genetically improved stocks, eg. monosex (all male or 
all female) or triploid (sterile) fish. Various genomic 
manipulation methods have been applied at many fish 
species as catfish (Silurus glanis) (Linhart et al., 2001), 
Atlantic salmon (Salmo salar) (Benfey, 2001), 
Rainbow trout (Oncorhynchus mykiss) (Blanc et al., 
2001) and the common carp (Nagy et al., 1979; 1984) 
too.  

One of genom-manipulation technology is the all-
female or all-male stocks propagation. It has many 
advantages, such a better reproduction, increased 
growth rate, more uniform stocks which can be 
advantageous for fish processing (Kocour et al., 2005). 
All-female technology is developed based on which sex 
has growth rate for the particular fish species. The male 
Nile tilapia (Oreochromis niloticus) have better growth 

rate (Ezaz et al., 2004), but the Atlantic salmon 
(Galbreath et al., 1994; 1995) and Common carp female 
stocks have better growth rate (Kocour et al., 2003; 
2005). All-female and mixed-sex growth performance 
of some species (Nile tilapia, Amur catfish (Silurus 
asotus) have been examined (Dan et al., 2000). Due to 
the production of common carp, the all-female and 
mixed-sex stocks has been studied only under pond 
circumstances. The reason for the better growth rate of 
female common carps is the later sexual maturity. 
When the all-female common carp stocks became 
mature the differences of the mixed-sex stock will be 
disappear (Hulata et al., 1985). 

Czech studies showed the all-female common carp 
stocks have 29.7% higher growth rate on the 1-year and 
9.5% higher growth on 2-year under European climate 
conditions (Kocour et al., 2003; 2005), while Israel’s 
study showed that the all-female common carp stocks 
have 15% higher growth rate than mixed-sex stock 
under Mediterranean climate conditions (Cherfas et al., 
1996).  

These results applies only to pond fish culture. We 
examined the all-female and mixed-sex common carp 
growth performance in RAS. This has a shorter time 
interval for precision production, when the water 
quality and feed intake and population density were 
controlled. The aim of our experiment was to examine 
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the efficacy of all-female common carp production 
technology in RAS. 
 
MATERIALS AND METHODS 

 
Ethical approval 

Animal handling and experimental procedures 
followed the Directive 2010/63/EU of the European 
parliament and of the council of 22 September 2010 on 
the protection of animals used for scientific purposes 
(2010/63/EU). 

 
Experimental design 

The study was conducted at the Fish Biology 
Laboratory of the Faculty of Agriculture and Food 
Sciences and Environmental Management, University 
of Debrecen. All-female and mixed-sex group were 
propagated May 2018. For the fertilization of the all-
female stock (T2 and T3) we used gynogenetic (XX) 
sperm, and the control group (C) was fertilized with 
normal sperm. The fish used in the experiment were 
“Tatai grey scale” type.  

 
Experiment of growth performance (July 10 – 
November 20) 

The experiment presents 19 weeks of data from a 
longer, 1-year growth performance study. 7–10 pieces 
of 14-month-old common carp were placed in each of 
the tank in 1m3/tank capacity recirculation system. 
Each treatment had three replicates, we used 9 tank. We 
fed the fish with 4.5 mm particle size of commercial 
feed (38% crude protein and 12% crude fat) and 4.5 mm 
particle size of self-made common carp feed (37% 
crude protein and 10% crude fat) five times a day. The 
water temperature (mean± SD) (24.73±1.41°C) and the 
level of dissolved oxygen (5.47±0.90mg/l and 
65.74±8.76%) were measured daily (Hama HQ 30D). 
In addition, nitrite and ammonium and other water 
quality parameters, were also measured daily (HACH, 
DR 3900 photometer) (Table 1). During the 
experiment, the water quality parameters were 
corresponding to the requirements for optimal growth 
of common carp.  
 

Table 1 

Water quality parameters  

 

Water temperature (°C) 24.73±1.41 

Dissolved oxygen (mg/l) 5.47±0.90 

Dissolved oxygen (%) 65.74±8.76 

pH 7.90±0.40 

Total hardness (gH) 14.31±1.35 

Carbonate (kH) 10.06±1.57 

Ammonium (mg/l) 0.09±0.20 

Nitrite (mg/l) 0.19±0.16 

Phosphate (mg/l) 0.86±0.61 

Examination of growth rates 
Average body weight (g) and average standard 

length (cms) were determined based on the 
measurements recorded during the individual 
measurements of fish. Weight of the fish were 
measured using VWR LP-6501 scale. Survival rate (%) 
= (number of fish at the end of the experiment/ number 
of fish at the beginning x 100). Condition factor = (100 
x body weight (g))/standard body length (cms) 3. To 
examine the growth rate of the fish, the SGR% - 
specific growth rate - SGR% = (lnWf–lnWi) / t x 100, 
Wf refers to the final body weight (g), Wi stands for the 
initial body weight (g), and t indicates the number of 
days. The daily growth rate – DGR was presented for 
each treatment’s daily biomass growth weight. DGR 
(g/day) = (Wf-Wi)/ t, Wf refers to the final body weight 
(g), Wi stands for the initial body weight (g), and t 
indicates the number of days. In the formula FCR (g/g) 
=F/(Wf-Wi) (g/g), F refers to the amount of dry feed 
consumed during the experiment (g), Wf refers to the 
final body weight (g), and Wi stands for the initial body 
weight (g).  

 
Statistical examinations  

Data analysis was done using IBM SPSS 22 
program. Within the groups, the homogeneity test was 
performed with a Levene test (P<0.05). The effect of 
treatments on the body length and bodyweight of the 
stocks were determined using one-way ANOVA with 
LSD test (P<0.05). 
 
RESULTS  
 

The results of the experiment is presented in Table 
2. At the start of the study, among the 14-month-old 
stocks there was no significant differences in  
body weight. At the end of the experiment the  
Control group had significantly higher average body 
weight; Control=3692.0±590.5g; T2 all-female 
3438.8±415.4g; and T3 all-female 3294.1±659.1g. The 
T2 all-female and T3 all-female group had higher 
average standard length all time during experiment. It 
showed the Control group had higher condition factor 
Control=4.5±0.8; as T2 all-female=3.5±0.4; T3 all-
female=3.5±0.4. It means the all-female groups was 
spindlier than the Control group.  

The FCR (g/g) data of the Control=1.3±0.1 was 
lower than T2 all-female=1.5±0.2 and T3 all-
female=1.6±0.5, indicating that the Control group 
utilized the feed better. The SGR% showed a similar 
pattern in the groups; Control=0.8±0.0; T2 all-
female=0.7±0.1 and T3 all-female=0.7±0.1. 
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Table 2 

The results of the experiment July 10 – November 20 

 

 Mixed-sex Control T2 All-female T3 All-female 

Initial average body weight (g) 1359.1±209.4a 1288.9±171.0a 1281.1±191.0a 

Final average body weight (g) 3692.0±590.5b 3438.8±415.4ab 3294.1±659.1a 

Initial average standard length (cm) 32.7±2.3a 34.5±1.4b 34.8±1.8b 

Final average standard length (cm) 43.6±3.0a 46.1±1.6b 45.2±2.7b 

Initial condition factor 3.9±0.5b 3.1±0.2a 3.0±0.2a 

Final condition factor 4.5±0.8b 3.5±0.4a 3.5±0.5a 

FCR (g/g)  1.3±0.1 1.5±0.2 1.6±0.5 

SGR (%) 0.8±0.0 0.7±0.1 0.7±0.1 

Survival (%) 83.3±5.8 80.0±0.0 96.7±5.8 

P<0.05 

 

 
DISCUSSION 

 
On the basis of the growth rate data, it can be said 

that the RAS can more effectively utilize the growth 
potential of common carp by reducing the culture 
period. We could make 3kg average body weight 
common carp under 1.5 year in RAS contrary to the 
Central-European climate pond culture, where 
production takes about 3 years. 

The results show that the Control group had 
significantly higher body weight at the end of the 
experiment. In the RAS the all-female stocks doesn’t 
have better growth, as opposed to pond culture, where 
they have significantly better growth. According to our 
experiment, there were no advantages of the all-female 
stocks, because the sexual maturation was earlier which 
could be the reason for slower growth of the all-female 

stock in RAS, opposite to the pond culture, where there 
is later maturation and faster growth in the period 
before maturation. 

The experiment continues; we will examine the 
growth of the all-female stocks continuously till sexual 
maturation.   
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