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Abstract  

Koi fish (Cyprinus carpio) is one of the fish species of high economic 

value. The world-wide importance of common carp (Cyprinus carpio) in 

inland fisheries stems from its role in contributing to animal protein supply 

for human demand. This study evaluated the effects of probiotics on 

growth performance of juvenile koi carp (Cyprinus carpio). A 30 day 

feeding experiment was conducted to measure the effects of adding a 

commercial preparation of Lactobacillus acidophilus (LA; 6 × 109 CFU/ 

kg DM) in the diet of koi carp. The experimental diet contained 6 × 109 

CFU LA/kg of a control diet. The incorporation of LA as a dietary 

probiotic in the basal diet for koi carp showed no significant effects on 

growth performance and Koi carp survival rate. 
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Introduction 

Fisheries play a very significant socioeconomic role in many countries and communities, as a 

resource addressing poverty reduction and food security for poorer households (FAO, 2010). 

If currently the rise in demand for animal protein is largely supplied by terrestrial farm animals, 

aquaculture is an increasingly important option in animal protein production (Henchion et al., 

2017). Koi fish (Cyprinus carpio) is one of the fish species of high economic value. 

There is increasing recognition that widespread antibiotic use in aquaculture might contribute to 

the development of resistance to antibiotics (Pepi and Focardi, 2021).  

In recent years, probiotics have been widely used in aquatic animal feed because of their non-

toxic, harmless, no residue, low cost and convenient use (Gao et al., 2013). Probiotics have been 

reported to provide beneficial effects on fish growth, immune response, disease resistance, and 

hence survival rate (Wang et al., 2018; Sîrbu et al., 2022) and now their use is considered as an 

important management tool in fish breeding (Falconer et al., 2019). 

The aim of the present study was to evaluate the efficacy of a probiotic based on Lactobacillus 

acidophilus (6 × 109 CFU/kg feed), on growth performance of koi carp. 

 

Materials and Methods 

Animals study    

Sixty juvenile koi carps were transported from a private hatchery (Boumerdes, Algeria) to the 

experimental station of Blida Institute of Veterinary Sciences. The experiment was conducted for 

30 days and for this purpose 60 unsexed fingerlings common carp were used. All fish were sorted 

depending on size, then weighed and put in experimental batches. They were acclimated to 

laboratory conditions and fed with the control diet of the feeding trial for two weeks. 

After the acclimation, the fishes (initial body weight 1.22 ± 0.02 g) were randomly assigned to 

six 100 L tanks. The number of treatment-groups was two (Control Group receiving a basal diet 
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and Experimental group, receiving a basal diet enriched with the probiotic). There were three 

replicates per dietary treatment. The tanks were part of a recirculation system, and 10% of the 

water was renewed daily. An evaluation of the physico-chemical parameters of the water was 

performed for the purpose of monitoring the aquatic environment. During the experiment, the 

temperature ranged from 23 to 26 °C, dissolved oxygen (DO) ranged from 5.6 to 7.8 mg/L, pH 

was 7.82 ± 0.05 and total ammonium and nitrite were kept below 0.1 and 0.05 mg/L.  

Feed formulation 

The formulation and chemical composition of the basal diet is shown in Table 1. The ingredients 

were mixed and air-dried at room temperature. In the diet 3% Spirulina platensis powder was 

incorporated. 

The experimental diet was prepared using the basal formulation with the supplementation of 6 × 

109 CFU/kg feed of a commercial probiotic for terrestrial vertebrates based on L. acidophilus 

NCC2463, provided by the Nestlé culture collection (Nestec Ltd., Lausanne, Switzerland). Feeds 

were stored in a cool dry place until used. 

The animals were fed twice daily at 9:00 and 15:00 per day. Morphometric analysis was 

performed and survival rate measured at the beginning and at the end of the trial. The fish were 

weighed by batch thanks to an electronic balance (Roy Scientific Industries). The parameters 

were calculated according to the following formula in table 2. 

Statistical analysis 

All statistical analyses were done using R (version 3.5.1; R Foundation for Statistical Computing, 

Vienna, Austria) via RStudio (version 1.1.383, RStudio Inc., Boston, MA). Repeated-measures 

analysis of variance (ANOVA) in R was performed for all variables using compound symmetry 

(CS) structure. Post-hoc comparisons were computed using the ls means function from the ls 

means package in R. Mortality rates were analyses according to Fischer's Exact Test. The results 

were represented by the last square means (LSM) ± standard error of mean (SEM). 
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We performed a power analysis with the help of G-power (version 3.1.9.7) on the basis of 

repeated measurements (3 blocks) on 2 groups and Power value of 0.95. The size effect was set at 

0.5 (lower than the ones observed in the experiment). In that case, the effective number was 

calculated as equal to 38, while we used a total of 60 fishes. Such a low number may be 

associated to the fact that the SD within groups was low. 

Discussion of Results 

The fishes growth parameters are presented in Table 3. No significant difference was observed 

for weight gain, total length or FCR when comparing the two experimental groups. Nor survival 

rate differed between groups. Similar results have been reported by Deng et al. (2022) who found 

that dietary B. subtilis did not significantly improve growth and apparent feed conversion in Nile 

tilapia larvae.  

In addition, Sahraoui et al. (2021) using Lactobacillus strain in feeding diets of tilapia fingerlings 

observed non significant – although numerical - effects on growth. However the same probiotic 

proved positive results on growth performance in common carp (Savin et al., 2022). In addition, 

Gatesoupe (1991) also reported increased weight gain in Scophital mus larvae fed a diet 

containing LAB and Bacillus toyoi. Moreover, supplementation with Enterococcus casseli flavus 

improved growth performance in common carp (Akbari et al., 2021). The beneficial effects of 

probiotics on growth performance have also been reported by Zaineldin et al., (2018) in the case 

of red sea bream, when adding probiotic Bacillus subtilis to food in a concentration of 108 and 

1010 CFU kg-1. Similar results were also observed in studies on gilthead sea bream (Sparus 

aurata L.) (Avella et al., 2010), Nile tilapia (Oreochromis niloticus) and large yellow croaker 

(Larimichthys crocea) (Aiqh et al., 2011).These results suggest that the effects of probiotics on 

fish growth may depend on fish species, probiotic type and interaction between them (Mocanu et 

al., 2022). 

Food conversion ratio (FCR) was not influenced by addition of probiotics, but a significant effect 

was reported when a complex of Bifidobacterium sp. and Lactobacillus sp. was used in carp diet 

(Savin et al., 2022). Sîrbu et al. (2022) indicated that the probiotic Bacillus licheniformis (DSM 

5749) and Bacillus subtilis (DSM 5750) contributed both maximizing feed utilization efficiency 
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and reducing infestation rates from various pathogens by activating immune cells. Several studies 

indicated that inclusion of probiotic in diets stimulated fish appetite (El-feky et al., 2017). This 

improvement can also be partially attributed to the probiotic composition itself, as a result of its 

richness in protein, carbohydrates, nucleic acids and vitamins and its dose. 

A numerical difference between the two groups was noted regarding the mortality rate (10% vs. 

00%). Carnevali et al. (2008) successfully used two strains of Lactobacillus to decrease mortality 

in sea bream larvae. Probiotics could have inhibitory effect on growth of pathogens, as well as 

could improve health and survival rate of fish. 

Finally, a large number of studies have shown that the addition of probiotics can promote gut 

health of fish (Poolsawat et al., 2020). 

Conclusion 

The lactobacillus-based probiotic used in this experiment did not induce noticeable benefits on 

animal performance to juvenile Koi carp. More studies must be performed to extend the duration 

of such experiment and to evaluate the impact of Lactobacillus probiotics on intestinal microbiota 

of Koi Carp. 
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Table 1. Formulation of the basal diet 

Fed composition (% feed) 

Corn                                                                                         40             

Soybean meal                                                                          42 

Olive oil                                                                                  15 

Spirulina                                                                                    3 

                                                       Chemical analysis (%) 

Dry matter                                                                                91.30 

Crude protein                                                                           32.11 

Ether extract                                                                              7.51 

Ash                                                                                            7.34                                                

 

Table 2. Formula of different parameters 

Parameters  Formula  

Survival rate (SR,%)                                SR= Nbr of fish at the end of experiment/ Nbr of fish at the start of 

experiment x 100 

Relative weight gain (RWG, %) RWG= Final body weight-initial body weight/initial body weight X100  

Feed conversion ratio (FCR) FCR = Feed intake (g)/weight gain of fish(g) per batch  

Standard length (SL, cm) SL = length from tip of snout to posterior end of the last 

vertebra, i.e., to posterior end of midlateral portion of hypural 

plate 

Total length (TL, cm) Length from tip of snout to tip of the longest lobe of caudal 

fin, with lobes compressed along midline 

Table3. Average mortality rates in unequipped buildings  

Parameters Control (30) Experimental (30) P > F 
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Relative weight gain (g) 

Total length (TL, cm) 

Standard length (SL, cm) 

Mortality rate (％) 

Feed Conversion ratio (FCR) 

1.86  ± 0.04 

4.91  ± 0.04 

3.88  ± 0.03 

10 

2.85  ± 0.24 

1.90  ± 0.04 

4.98  ± 0.04 

3.91  ± 0.03 

0 

1.81  ± 0.28 

0.98 

0.82 

0.98 

0.24 

0.32 

 


