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Abstract 

The study was conducted to understand the effects of spirulina and probiotic on the growth performance of Shing (Heteropneutes 

fossilis) at laboratory condition in Hajee Mohammad Danesh Science and Technology University. The research was designed of 

two treatments (T1: use of artificial diet; T2: artificial diet with spirulina and probiotic) with two replications and was performed 

from 1 October 2018 to 31 December 2018. Water quality parameters were regularly monitored. Fish growth was measured 

prior stocking and after the trial. Results indicated that water quality did not show significant (P˃ 0.05) changes between the 

treatments during the study period. Fish growth was attributed by higher length gain (LG: 2.35 ± 0.20 cm) and weight gain (WG: 

3.10 ± 0.26 gm) in T2 than T1 (LG: 1.22 ± 0.11 cm; WG: 2.365 ± 0.21 gm). Higher specific growth rate was found in T2 (0.34%) 

than T1 (0.28%). Low food conversion was determined in T2 (6.83) than in T1 (16.09) after the trial. This indicates the better 

effects of spirulina and probiotic on growth of shing in T2. However, condition factor of fish indicated good and healthy 

condition in both treatments. Overall, the results show that spirulina and probiotic is likely having significant role in the growth 

of shing in experimental condition. This study enhanced our understanding and knowledge on effects of probiotics and spirulina 

as supplementary diet of shing. 
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1. Introduction 

Aquaculture is nowadays promisingly growing with 

increasing demand of animal protein in the world. Fisheries 

and aquaculture contribute significant role in the national 

economy of Bangladesh. Fisheries and aquaculture 

contribute 3.57 percent to the national GDP and more than 

one-fourth (25.30%) to the agricultural GDP during 2017-18 

in Bangladesh [7]. This sector has a significant contribution in 

food and nutrition security through consistently providing 

quality animal protein. Currently, fisheries sector is providing 

about 60 percent of total animal protein supply to the people 

of Bangladesh. In the last decade, aquaculture has been 

extensively extended to other many common large and small 

indigenous fish species (SIS) as many of them are being 

endangered and some are extinct due to environmental 

degradation. Along with the SIS such as magur (Clarias 

batrachus), pabda (Ompok pabda), gulsha (Mystus cavasius) 

and mola (Amblypharyngodon mola), farming of shing 

(Heteropneustes fossilis) has been immensely attracted to the 

fish farmer in Bangladesh. 

 Heteropneustes fossilis, locally named Shingi or Shing is 

very popular and high valued fish in Bangladesh. The species 

is considered to be highly nourishing, palatable and tasty fish 

among the catfish in Bangladesh. The species is well 

preferred to the common people because of its less spine, less 

fat and high digestibility in many parts of Indian subcontinent 
[16]. The species contains higher iron (226 mg 100g-1) and 

fairly higher calcium compared to other freshwater fishes [31] 

and is suitable for the people whom animal fats are 

undesirable [29].  

In past, shing was highly abundant in open water systems 

such as floodplains, canals, beel and haors in Bangladesh. 

This species has been identified as threatened species due to 

over exploitation, environmental degradation of the natural 

habitats in Bangladesh [15]. Though the seed production of H. 

fossilis through induced breeding and culture technology has 

been developed in Bangladesh [3], but now a days shing is 

being intensively cultured at different regions of this country. 

Probiotics are live non-pathogenic microorganisms that 

provide colonization resistance to the pathogenic microbes 

and thus are effective in prevention and treatment of some 

diseases [14]. These beneficial bacteria used to destroy 

pathogens in the animal industry as a better remedy and are 

now practiced in aquaculture to control of pathogens. 

Similarly, spirulina is an available microalga found all over 

the world. It is considered as natural sources of food in the 

food chain of fish [11] and used as food for humans and 

animals due to its higher nutritional value [4, 2, 9]. It has a great 

function on vitamins (especially vitamin A and B12), 

minerals, polyunsaturated fatty acids, carotenes and other 

pigments that have antioxidants activity [30]. Therefore, 

Spirulina could be an excellent source of protein and energy 
[13].  

Shing is being extensively cultured following extensive and 

intensive, mono or polyculture system. In these culture 

systems, artificial diet is being applied for their better 

production throughout the culture period. However, disease 

is also great concern and need to be carefully managed in 

culture of shing. Although, extensive or intensive culture of 

shing is leaded by different artificial feed, information on the 

use of probiotics and spirulina as supplementary feed in shing 

culture is very limited. Therefore, this study was focused 
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odfer45n a baseline study to observe the growth of shing by 

using probiotics and spirulina in laboratory. 

 

2. Methodology 

2.1 Experimental design 

The study was carried out in the laboratory of department of 

Fisheries Management, Hajee Mohammad Danesh Science 

and Technology University (HSTU), Dinajpur for a period of 

three months from 1 October 2018 to 31 December 2018. The 

experiment was designed with 2 treatments and duplicate 

replications. The size of aquariums were 25 cm × 45 cm × 25 

cm and rectangular in shape that had no inlet and outlet (Fig. 

1). Each aquarium was filled in with 20-liter tap water and 

aeration by using aerator and water was replaced every day.  

 

 
 

Fig 1: Experiment design in the laboratory 

 

2.2 Fish collection and management 

Fingerling sizes of shing were collected from a hatchery in 

Dinajpur district. Fish were transported in aerated holding 

tanks to the laboratory of HSTU, Dinajpur. The individuals 

were acclimated in a holding tank for two weeks. After 

acclimations, fish were transported to aquariums for growth 

trial. Water quality parameters (Do, pH, and temperature) 

were measured by Do meter, pH meter and Celsius 

thermometer (Fig. 2.) Amonia, nitrate and nitrite were 

monitored daily by using a multi-parameters probe. The 

nitrate, nitrite and ammonia levels were measured on 

alternative days using test kit during acclimatization and 

experimental period (Fig. 3, 4 and 5). The tank and aquaria 

were cleaned every day using siphoning system. 

 

 
 

Fig 2: Measurement of water quality parameters a) Dissolved 

oxygen, b) pH of experimental aquarium 
 

 
 

Fig 3: Measurement of ammonia a) Filled the beaker with water 

sample b) Added ammonia reagent c) Matched the color with 

white sheet 

 
 

Fig 4: Measurement of nitrite a) Filled the glass cuvet with water 

sample b) Added nitrite reagent c) Matched the color with white 

sheet 
  

 
 

Fig 5: Measurement of nitrate a) Filled the glass cuvet with water 

sample b) Added nitrate reagent c) Matched the color with 

comparator cube 

 

2.3 Feeding trial 

Fish were fed daily twice during the acclimation and trial 

period. T1 was prepared with artificial diet (Carbohydrate 

30%, Protein 30 %, Fiber 6 %, Fat 7%, Ash 20%, Calcium 

2.1%, Phosphorus 0.8% and Moisture 12%) without mixing 

any probiotic and spirulina. T2 was made by artificial feed 

(5% body weight) with spirulina (0.04g) and probiotic (0.2%) 

were mixed with adequate water (Fig. 6). Dietary feed 

ingredients were ground using a laboratory grinder and then 

blended into a homogenous doughy matter by adding water 
[33]. Tong way feed meal of Bangladesh Company Ltd. was 

used as artificial diet. 

 

 
 

Fig 6: Measurement of artificial feed (a), spirulina (b) and 

probiotic (c) 
 

2.4 Sampling of fish 
During the period of experiment the fishes were caught 15 

days interval by net. Growth of the fish samples were 

measured after 15 days interval by using length and weight 

of fish. Lengths of the fingerlings were measured with 

measuring scale and weight with weighing balance (Fig. 7). 

After recording length and weight, fingerlings were slowly 

released into the aquarium. 

 

 
 

Fig 7: Measurement of weight (gm) and length (cm) of H. fossilis 

c) 
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2.5 Growth parameters 

Growth of the fish samples were measured after 15 days 

interval. Lengths of the fingerlings were measured with 

measuring scale and weight with weighing balance from the 

random samples of each aquarium. The following parameters 

were used to evaluate the growth. 

Survival rate (%) = (Number of actual fish lived/ Number of 

actual fish stocked) × 100 

Specific growth rate (SGR, %) = [ln FW- ln IW] / (T-t) × 100  

Where, ln FW = Natural log of final weight at time T, ln IW 

=Natural log of initial weight at time T. 

Condition Factor = Mean W/ Wpred.and Wpred. = qLb 

Where, Wpred = Predicted weight, W = body weight in gram, 

L = body length in cm 

Feed conversion ratio (FCR) = [Feed (g) consumed by the 

fish]/ Weight (g) gain of the fish (W2-W1)  

Where, W2 = Final weight, W1= Initial weight. 

 

2.6 Data analysis 

All data of growth parameters were analyzed in excel spread 

sheet. Water quality data were tested for normality in SPSS. 

However, independent sample t test was performed to 

compare the variation of water quality between the treatments 

during the study period. 

 

3. Results 

3.1 Growth performance  

The average final length were 10.745 ± 0.09 in T1 and 11.90 

± 0.24 in T2 and the average length gain was 2.35 ± 0.20 for 

T2 and 1.22 ± 0.11 for T1 (Fig. 8 and 9). The average final 

weight was 7.73 ± 0.09 in T1 and 8.61±0.18 in T2 (Table 1). 

The specific growth rate was found 0.34% (T2) and 0.28% 

(T1) (Fig. 10). The survival rate was 95% for T1 and 100% 

for T2 (Fig. 11) and FCR were 12.23 in T1 and 9.9 in T2. The 

slope (b), the mean body weight (BW), predicted weight 

(Wpred.) and condition factor (CF) were calculated as 5.51, 

5.2677 and 1.045, respectively for the T2 initial data. After 

experimental periods of T2, the slope ‘b’ and coefficient ‘q’ 

were obtained as 2.69451 and 0.00801 through power curve 

equation where the mean body weight (BW), predicted 

weight (Wpred.) and condition factor (CF) were calculated as 

8.61, 6.3343 and 1.351, respectively (Table 2). 

 
Table 1: Length and weight gain status of H. fossilis in different treatments 

 

Treatment 
Initial Length (cm) 

average ± se 

Initial Weight (gm) 

average ± se 

Final Length (cm) 

average ± se 

Final Weight (gm) 

average ± se 

Length Gain (cm) 

average ± se 

Weight Gain (gm) 

average ± se 

T1 9.52±0.10 5.365±0.20 10.745±0.09 7.73±0.09 1.22±0.11 2.365±0.21 

T2 9.55±0.12 5.51±0.22 11.90±0.24 8.61±0.18 2.35±0.20 3.10±0.26 

 

 
 

Fig 8: Average length gain (LG) by H. fossilis in different 

treatments 
 

 
 

Fig 9: Average weight gain (WG) by H. fossilis in different 

treatments 

 
 

Fig 10: Specific growth rate of H. fossilis in both treatments 
 

 
 

Fig 11: Survival rate of H. fossilis in different treatments 

 
Table 2: Condition factor (CF) of H. fossilis in T1 and T2 

 

Treatment Length-Weight Number Mean Length (cm) Mean Weight (g) Intercept, a Slope, b Coefficient, q Wpred. CF Comments 

T1 
Initial 40 9.52 5.365 -4.96801 2.93394 0.00695 5.1671 1.038 Ideal 

Final 40 10.745 7.73 -2.99371 2.05422 0.05009 6.5777 1.175 Fatty 

T2 
Initial 40 9.55 5.51 -3.68473 2.36933 0.0251 5.2677 1.045 Ideal 

Final 40 11.9 8.61 -4.82775 2.69451 0.00801 6.3343 1.359 Fatty 

Here, Wpred. = Predicted weight, CF= Condition Factor, Ideal condition = 0.95-1.05 ≈ 1.0; Fatty condition = >1.05; Not ideal = < 0.95 
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3.2 Water quality parameters  

The water quality parameters such as temperature, pH, 

dissolved oxygen, ammonia, nitrite and nitrate were 

monitored regularly. The average temperature of T1 and T2 

were 23.43ºC and 23.46ºC and the average pH of water were 

found 8.197 and 8.119 in treatment 1 and treatment 2 and 

dissolved oxygen were found 6.969 ppm and 6.806 ppm in 

treatment 1 and treatment 2 in an average. There were no 

significant difference (P˃ 0.05) of temperature, pH and 

dissolved oxygen in water for T1 and T2 (Table 3). Ammonia, 

nitrite, nitrate were found 0.5mg/L, 1mg/L and 10mg/L in an 

average for both treatments. 

 
Table 3: Results of water quality parameters measured during the 

study period 
 

Water 

quality 

Levene's Test for 

Equality of Variances 
t-test for Equality of Means 

F P t Df Sig. (2-tailed) 

DO 0.46 0.50 0.60 70.00 0.55 

pH 0.04 0.84 1.20 70.00 0.24 

Temp 0.00 0.95 0.11 70.00 0.91 

P˂0.05 significant 

 

4. Discussion 

To improve the quality and sustainability of aquaculture 

production various alternative methods have been developed 
[21]. Among these methods, probiotics have been shown to 

have an important role in aquaculture [32]. In addition, 

spirulina can be used as crucial component for animal feeding 
[17, 28], and may be an excellent source of useful nutrients for 

humans [12]. In the present study, better growth performance 

was observed in Heteropneutes fossilis maintained on the 

supplementary feed (artificial feed with probiotics and 

spirulina) than the artificial one. Similar findings were 

reported that growth in sea bass juvenile was better in the 

treated groups, used as a probiotic than the control [6]. 

Besides, growth performance and the mean survival rate was 

higher (96%) than that of the control group (87%) for African 

catfish (Clarias gariepinus) that was fed with probiotic [26]. 

During this study, higher survivability was observed in 

supplementary feed. It may be due to the immune 

performance of fish because non-specific immune responses 

could be enhanced by the use of spirulina with normal diet [8]. 

It was also recorded that length and weight gain was high 

(2.35±0.20 and 3.10±0.26), feed conversion ratio (9.9) was 

low, specific growth rate (0.34%) was high and fish health 

condition was comparatively better in the use of spirulina and 

probiotic. In previous study it was found that supplemented 

feed with probiotic improved the feed conversion ratio and 

growth rates for Clarias gariepinus [1]. It was also observed 

that higher survival, SGR, FCR values, final weight and daily 

weight gain [24] were obtained in probiotic treatments in 

Oreochromis niloticus [20] in aquaculture. Our results also 

agree with the authors [25, 5, 34], where they found better growth 

performance and FCR by using probiotics in common carp. 

It may be due to high ability of food absorption, better 

nutrient digestibility and increase of enzyme activities [10]. In 

this study it was not proved but the observation was same. 

In case of water quality parameters, insignificant (P˂0.05) 

differences were noticed in this experiment. The temperature 

(25.1-20.3 for T1 and 25.2-20.4 for T2), average pH (ranged 

from 8.197±0.27 for T1 and 8.119±0.28 for T2) and dissolved 

oxygen (6.969 ppm for T1 and 6.806 ppm for T2) were 

recorded in different treatments during this study. Previous 

studies measured temperature ranged from 24.60-30 (T1), 

23.88-29.84 (T2) and 24.50-30.30 (T3) [18] on the growth and 

production performance of indigenous stinging catfish, 

Heteropneustes fossilis; and where, temperature ranged from 

24.0- 29.5 in the experiment of reproductive biology of 

Ompok bimaculatus in the lotic waterbodies of Tripura [22]. It 

was also found that pH ranged from 8.10±0.43 (T1), 

8.28±0.25 (T2) and 8.13±0.19 (T3) in the experiment of 

growth, survival and production of H. fossilis fingerlings 

under nursery ponds [23]. These findings were more or less 

similar to the present study. Our results also agree with other 

authors [27, 19], whom reported dissolved oxygen 0.8> to 7.85 

ppm in carp polyculture system with silver carp; and 

dissolved oxygen 2 to 7.4 ppm in the development of culture 

technology of small indigenous fish.  

However, the exchange of freshwater daily in both treatment 

aquarium, the fish excretes did not get any opportunity to 

create pollution in the experiment environment. As a result, 

there was an observation of insignificant differences in water 

quality parameters between the supplementary and artificial 

diet. Finally, further studies could be done to evaluate the 

probiotic and spirulina effects on water quality parameters 

with this species. 

 

5. Conclusion 

This study clearly demonstrated that the use of 

supplementary diet (probiotic, spirulina premix with artificial 

diet) has significant role in promoting the growth of H. 

fossilis. So, it can be concluded that spirulina and probiotic 

were potential feed ingredients and their uses played an 

effective role in H. fossilis culture. In this experiment, the 

probiotic was used only for the development for the water 

condition but not for the fish gut and was performed in 

laboratory condition. For the feasibility test, the trail could be 

further performed in field and further study was 

recommended for microbial assay to determine the gut biota 

to identify the better biological performance in growth of this 

species. 
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