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Abstract: The goal of current experiment was to find out the growth performance of freshwater fish, Tilapia (oreochromis 

mossambicus), by the administration of different graded levels of garlic (Allium sativum) to fishes along with basal experimental diet at 

the concentration of 6 gm, 12 gm, 18 gm, 24 gm, and 30 gm per kilo - gramme of fish feed. Fishes were collected from Belur pond of 

Belur near by Dharwad of Dharwad taluk, in the state of Karanataka. After being acclimatized to laboratory condition for 14 days, the 

fishes were divided into six treatment groups, designated as group A, B, C, D, E, and F. Prior to garlic feed being introduced, the weight 

and length of each fish was recorded. Fish feed was administered twice in a day. All fish groups were fed with garlic feed at different 

concentrations. Fish growth performance was determined by measuring the fish length (cm) and weight (gm) (morphometry) every 

fifteen days. The findings demonstrated that the administration of garlic feed to fishes significantly affected the absolute growth and 

length of fish. It was also noted that the growth and length of fishes was increased in tandem with the concentration of the garlic feed. 

Based on this study, it was concluded that administration of garlic in fish feed and feeding of such feed to fishes help to increase both 

weight and length of fishes.  
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1. Introduction 
 

In the present days, aquaculture fish production has 

significantly increased but number of problems arising 

during the production of fish in intensive fish culture 

practices. The major problem is the production of unhealthy 

fish because fish are affected by a number of diseases.  [1] 

To improve the production of healthy fish, a number of 

alternatives are being used in the present day. These include 

the use of fish vaccines and probiotics [2] and 

immunostimulants  [3]. Continuous use of fish vaccines, 

antibiotics, and chemotherapeutics to prevent fish diseases 

may generate the risk of the development of resistant 

pathogens, bio accumulation, and water pollution [1]. The 

purchase of commercial vaccines is very expensive for fish 

farmers  [4]. In the present situation, due to all these 

problems, various herbs and spices are being used for fish 

culture as growth promoters and immunostimulants  [5]. The 

use of natural herbs has been reported to increase ingestion 

rates in fish and have organolephic properties without any 

side effects on fish  [6]. Several antibiotics are commonly 

used as growth promoters in fish culture and also to maintain 

the health of fish. Studies on the application of such 

immunostimulants and growth promoters were done by 

some investigators in Nile tilapia (Oriochrommis niloticus) 

and some carps [7]. Regular use of antibiotics and 

chemotherapeutics increases the risk of the development of 

resistant pathogens and the problem of drug residue in 

treated fish. Therefore, the use of natural immunostimulants 

seems to be an alternative method to control fish diseases  

[8] and  [9]. It was reported that garlic (Allium satirum) was 

used as a growth promoter in Nile tilapia (Oriochrommis 

niloticus)  [10]. It has been reported that dietary garlic 

(Allium sativum) acts as a growth promoter in Nile tilapia 

(Oreochrommis niloticus). It improves weight gain and feed 

intake  [11]. The use of natural phytoaddetives does not pose 

any side effects on the fish and water environment  [12]. 

Garlic is found to have antibacterial, antiviral, and anti - 

fungal properties [13]. Garlic contains sulphur - containing 

compounds such as allin, dially sulphides, and allicine [14], 

[27]. Garlic can control the number of pathogens like 

bacteria and fungi and increase fish health [25],  [15]. 

According to some reports, garlic acts as hypolipidemic 

[16], has antimicrobial properties  [17], and has an 

insecticidal nature  [18]. Garlic (A. sativum) contains several 

sulphur compounds, many enzymes, and minerals like 

calcium, iron, zinc, magnesium, potassium, and copper. 

Garlic also contains some vitamins like Vitamin A, B, and 

C.  [19], and garlic also contains a number of amino acids 

like aniline, glycine, proline, glutamine, lysine, and histidine  

[20].  

 

Garlic acts as an immunostimulant in fish  [21]. Garlic has 

the ability to reduce plasma sugar levels in fish [22]. 

Therefore, this experimental work aimed to investigate the 

effect of different concentrations of garlic (A. sativum) on 

the growth performance of Tilapia fish (Oreochromis 

mosambicus).  

 

2. Materials and Methods 
 

Tilapia (Oreochromis mosambicus) fish were collected from 

Belur pond in Dharwad taluka, Dharwad district, Karnataka 

State, India. These fish were placed in fish ponds and 

acclimatized to laboratory conditions for 14 days.  [19]. 

During acclimatization period, the fish were fed a normal 

feed of wheat flour crystals. All fish were fed daily at 9: 00 

a. m. and 17: 00 a. m.  [23]. The water in the fish pond was 

changed every two days in order to remove faecal matter and 

maintain proper oxygen in the water  [12].  
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Preparation and formulation of experimental diets:  

Allium sativum (garlic) was purchased from the local 

Dharwad market in Karnataka, India. Garlic peels were 

separated from garlic bulbs. The peels were washed cleanly 

in filtered water and dried in an oven, maintaining a 

temperature of 50 oC for 14 hours [6]. Dried garlic peels 

were made into powder using a grinder. Then the garlic 

powder was properly mixed with fish feed at concentrations 

of 0 g (control), 6 g, 12 g, 18 g, 24 g, and 30 g/kg. The fish 

feed prepared contained groundnut oil cake (280 g), 

soyabean meal (200 g), rice gramme (300 g), fish meal (200 

g), multivitamin and mineral tablets (20gms). The dry 

ingredients were mixed properly with hot water and boiled 

for 10 minutes. The dough was pelleted, dried at room 

temperature for 48 hours, and stored in airtight containers. 

Boiled dough was cooled  [1]. The following concentration 

of fish feed was prepared and used for the present 

investigation. Aquariums were marked as A, B, C, D, E and 

F.  

A (control) - Only fish feed (Prepared feed pellets)  

B - Fish feed + 6gms of garlic powder 

C - Fish feed+ 12gms of garlic powder 

D - Fish feed+ 18gms of garlic powder 

E - Fish feed+24gms of garlic powder 

F-  Fish feed+ 30gms of garlic powder 

 

3. Experimental Design 
 

The experiment was carried out in six groups with three 

replicates; group A was taken as the control. Each aquarium 

contained 10 fish. Before the introduction of fish into the 

aquarium, the weights and length of all fish were taken, and 

the average weight was recorded, which was taken as the 

initial average weight of fish in group A. The water level in 

each aquarium was maintained throughout the experiment. 

The fish feed was given to each group of fish twice a day. 

The growth performance of these fish was analysed every 15 

days. Growth performance was calculated in terms of weight 

and length (% age). The growth performance of fish was 

calculated by taking the initial and final weight (gm) and 

length (cm). The growth rate was calculated using the 

following formulas  [12].  

 

Weight gain in fishes (%)  

= Final average weight - Initial average weight x 100 

                              Initial weight 

 

Length gain in fishes (%)  

= Final average length - Initial average length x 100 

                               Initial length 

 

4. Results and Discussion 
 

The growth performance of fish for 45 days of the 

experiment in both control and garlic feed - treated fish was 

observed and shown in Table 1. The present investigation 

has shown that the body weights of the fish increased with 

increasing garlic concentration. But the weight of fish in 

aquarium A (control) was not drastically changed. It was 

observed that the average initial weight of fish in aquarium 

A was 8.40±0.52 gm before treatment with garlic feed. And 

the final weight of fish in the aquarium was 14.79±1.06 gm 

after the end of the treatment for 45 days; hence, an average 

increase in weight was observed of 5.39 ±0.65 gm. Fishes in 

aquarium B fed with a garlic concentration of 6 g/kg fish 

feed were observed to have an average weight of 7.82±0.88 

gm. It was observed that the average initial weight of fish in 

aquarium B was 8.52±0.71 gm before treatment with garlic 

feed. It was recorded that the average final weight of fish in 

B was 16.34±1.81 gm after the end of the treatment for 45 

days; hence, an average increase in weight was observed of 

7.82±0.88 gm. And the average initial weight of fish in 

aquarium C was 8.20 ±0.42 gm before garlic feed treatment, 

and the average final fish weight recorded after garlic feed 

for 45 days was 16.13± 1.65gm. The average increase in the 

weight of fish in aquarium C was recorded at 7.93±0.76 gm. 

In aquarium D, the average initial weight of fish was 

8.60±0.46 gm before garlic feed treatment, and the average 

weight increased on the 45th day to 17.98±1.98gm. The 

average fish weight in aquarium D increased to 9.38 ±0.87 

gm. The average initial weight of fish in aquarium E was 

recorded at 8.50 ±0.61gm before garlic treatment. And the 

average final weight was recorded at 17.92± 2.09 gm after 

treatment for 45 days. Hence, the average increase in the 

weight of fish in aquarium E was 9.42±1.25 gm. Fish with 

aquarium F fed with garlic concentrations of 30 g/kg fish 

feed were observed to have an average weight gain of 

10.2±1.94 gm. It was observed that the average initial 

weight of fish in aquarium F was 8.62±0.65 gm before 

treatment with garlic feed. It was recorded that the average 

final weight of the fish was recorded at 18.82± 2.87g after 

the end of the treatment for 45 days, i. e., an average 

increase in the weight was observed 10.2±1.94 gm. The 

length of the fish was observed to increase with the 

concentration of garlic feed. The length of the fish in 

aquarium A was not drastically changed. In group A, at the 

beginning of the experiment, i. e., the 1st day, the average 

length of the fish recorded was 2.37±0.32cm. At the end of 

the experiment, on the 45th day, it was recorded at 3.96±1.47 

cm. The average increase in the length of fish in aquarium A 

recorded was 1.59±0.21 cm. In aquarium B, the average 

initial length of fish recorded was 2.42±0.86cm at the 

beginning of the experiment, and the average length 

recorded on the 45th day was 4.03±1.98cm. Hence, the 

average increase in fish length in aquarium B recorded was 

1.61±0.76 cm. In aquarium C, the initial average length of 

fish was 2.31±0.32 cm, and the average final length at the 

end of the 45th day recorded was 4.19±1.22 cm, hence the 

average increase in fish length recorded in aquarium C was 

1.88±0.33 cm. In aquarium D, the initial average length of 

fish recorded was 2.56± 0.91cm, and the average length at 

the end of the 45th day was recorded as 4.94±1.86 cm. The 

average increase in fish length in aquarium D was recorded 

at 2.38 ±0.86cm. In aquarium E, the average initial fish 

length was 2.43±1.26cm and 5.02±1.23 cm after garlic feed 

treatment for 45 days; hence, the average increase in fish 

length recorded in aquarium E was 2.59±0.92 cm. In 

aquarium F, the initial average length of fish was 2.69±1.43 

cm, and the average final length at the end of the 45th day 

recorded was 5.92±1.53 cm, hence the average increase in 

fish length recorded in aquarium F was 3.23±0.95 cm. 

Hence, it was observed that an increase in the concentration 

of garlic feed may increase the length and weight of fish. 

Findings of the present investigation follow the findings of 

D. vigneshpriya et al. (2016), who studied the effect of 

garlic and onion - incorporated feed on the Tilapia 
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(Oreochromis mossambicus),  [24] who worked on the effect 

of garlic (Allium sativum) on the growth and hematological 

parameters of Clarius gariepinus,  [19], who worked on the 

short - term evaluation of graded levels of dietary garlic 

powder as a growth promoter on growth, survival, and feed 

utilisation of Redbelly Tilapia zillii. The present work also 

follows the findings of Jebaraj Felicitta (2019)  [23], who 

worked on Oriochromis mossambicus, and Rania Mahmoud 

et al. (2019) [26], who worked on Nile Tilapia (O. niloticus).  

 

Table 1: Effect of Garlic on weight (gm) of fish Tilapia (Oreochromis mossambicus) 

Garlic feed gm/kg 

Initial average 

weight of fishes 

(gm) 

Average weight 

on 15th day 

Average weight 

on 30th day 

Average final 

weight on 45th day 

Average weight gain on 45th 

day. (average final wt - - 

average initial wt) 

A (control) 0gm/kg 8.41±0.52 9.28±1.12 12.2±1.54 14.79±1.06 5.39±0.65 

B 6gm/kg 8.52±0.71 11.35±1.60 14.92±1.96 16.34±1.81 7.82±0.88 

C 12gm/kg 8.20±0.42 11.12±1.21 14.88±1.76 16.13±1.65 7.93±0.76 

D 18gm/kg 8.60±0.46 12.04±1.78 16.02±2.06 17.98±1.98 9.38±0.87 

E 24gm/kg 8.50±0.61 12.64±1.16 16.56±2.81 17.92±2.09 9.42±1.25 

F 30gm/kg 8.62±0.65 12.82±1.29 17.98±2.13 18.82±2.87 10.02±1.94 

 

Table 2: Effect of Garlic on Length (cm) of fish Tilapia (Oreochromis mossambicus) 

Garlic feed 

 gm/kg 

Initiaql average 

length of fishes 

(cm) 

Average length 

on 15th day 

Average length 

on 30th day 

Average final 

length on 45th day 

Average final length gain on 45th day 

(average final length - average initial 

length) 

A (control) 0gm/kg 2.37±0.32 2.91±0.66 3.17±1.87 3.96 ±1.47 1. .59±0.21 

B 6gm/kg 2.42±0.86 3.18±1.28 3.61±1.22 4.03±1.98 1.61±0.76 

C 12gm/kg 2.31±0.32 2.99±1.34 3.87±1.98 4.19±1.22 1. .88±0.33 

D 18gm/kg 2.56±0.91 3.18±1.43 4.02±1.36 4.94±1.86 2.38±0.86 

E 24gm/kg 2.43±1.26 3.92±1.54 4.22±1.54 5.02±1.23 2.59±0.92 

F 30gm/kg 2.69±1.43 4.28±1.29 4.96±1.79 5.92±1.53 3.23±0.95 

 

 
Figure 1: Effect of Garlic on weight of fish Tilapia (Oreochromis mossambicus) 
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Figure 2: Effect of Garlic on length (cm) of fish Tilapia (Oreochromis mossambicus) 

 

5. Conclusion 
 

In the present investigation, it was observed that feeding 

different concentrations of garlic feed to fish affected both 

the weight and length of Tilappia mossambica fish. It was 

observed that, as the concentration of garlic increases, both 

the weight and length of fish increase. It was proven that, in 

aquaculture, garlic feed can be given to fish in order to 

increase their weight and length. Garlic (Allium sativum), in 

this investigation was considered one of the growth 

promoters for fish.  
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