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Abstract 

Probiotics play a crucial role in improving the water quality, growth, and resistance of fish against 

pathogenic organisms. They have shown great potential for application in aquaculture and could 

be safer alternatives to antibiotics. The present study was conducted to evaluate the effect of 

Lysinibacillus fusiformis LFUG dietary inclusion on the growth performance and survival of 

juvenile Oreochromis niloticus, and on the physiochemical water quality parameters. Two 

different concentrations of the bacteria (1X106 (LFUGT1) and 1X108 (LFUGT2) CFUml-g) were 

incorporated in a commercial diet (Koudijs) to make the experimental test diet whereas the 

negative control diet had no bacteria added (normal saline only). Nile tilapia juveniles of average 

body weight 1.7230.4g were subjected to the respective experimental diets for a period of fifty 

days with 10-day sampling intervals for weight (g), total length (cm) and standard length (cm). 

Fish fed on diets supplemented with the bacteria showed significantly better growth performance 

than those that were not (control) (P < 0.05). Fish in the LFUGT2 treatments significantly added 

more weight (5.649±1.253) than LFUGT1 (5.286±1.236) the Control (4.407±1.817) after the 50 

days of feeding on the test diets. There wasn’t any negative effect of the bacteria on the health of 

the fish fed on feeds enriched with the different concentrations since there was no significant 

difference in the survival rates as compared to the control. (Control - 92.7±1.5%, LFUGT1 - 

94.6±0.6% and LFUGT2 - 95.3±2.5%).  Furthermore, the Ammonia, Nitrites and Nitrates were 

better controlled respectively in LFUGT2 (0.25±0.01mg/l, 0.5±0.01mg/l and 15±5mg/l) and 

LFUGTT1(0.5±0.02mg/l, 0.5±0.01mg/l and 10±5mg/l) than that in the control treatment 

(1±0.02mg/l, 0.6±0.02mg/l and 20±5mg/l). Throughout the experiment, the mean temperature and 

dissolved Oxygen (DO) were (Temp 26±0.5oC, 26±0.2oC, and 26±0.4oC, DO 4.3mg/l, 4.9mg/l and 

4.5mg/l) for control, LFUG T1 and LFUG T2 respectively. Therefore, Lysinibacillus fusiformis 

dietary inclusion at the two concentrations used in this study enhanced growth of juvenile Nile 

tilapia, improved water quality, and did not have any biosafety concerns for the 50 days of the 

experiment. Thus, the bacterium is a promising candidate for use in Nile tilapia fish farming as a 

probiotic.  

 

 

 



1 
 

CHAPTER ONE: INTRODUCTION 

1.1 Background 

Aquaculture plays a critical role in meeting the increasing demand for fish protein worldwide 

(FAO, 2020). Globally, there is a growing demand for fish and fish products caused by the rapid 

population growth and the increased preference for the consumption of healthier foods (Sherif, 

A.H. (2023). Nile tilapia (Oreochromis niloticus) is one of the most widely cultured and produced 

species in freshwater aquaculture with global production reaching over 1.5 million metric tons 

(FAO, 2020). This is due to its rapid growth, high adaptability to various environments, good 

resistance to rough handling, and high nutritional value (FAO, 2020; El-Sayed, 2006). In Uganda 

Tilapia production has significantly increased over the past few years due to the adoption of semi-

intensive and intensive aquaculture technologies. However, these farming systems have subjected 

the fish to stressful conditions that suppress their immunity, hence exposing them to various 

pathogens. Infectious diseases pose a significant challenge to tilapia aquaculture, resulting in 

substantial economic losses. According to Assefa & Abunna (2018), more than 50% of the overall 

losses in aquaculture is attributed to fish diseases. Besides, the global annual economic losses in 

aquaculture are estimated at approximately 9 billion USD (Novriadi, 2016). Conventional 

treatment methods for bacterial infections in aquaculture, such as the use of antibiotics and 

chemotherapeutics to enhance disease resistance, survival, and growth performance in aquaculture 

has been recently questioned. This is due to the emergence of antimicrobial resistant (AMR) strains 

that pose a serious threat to the environment and consumers of aquatic organisms (Cabello, 2006; 

Sørum, 2006). Hence, the need for alternative sustainable and safer approaches is warranted.  

Probiotic, prebiotic, and symbiotic use in tilapia production is considered a viable, safe, and 

environmentally friendly alternative that enhances growth performance, feed utilization, 

immunity, disease resistance, and fish survival against pathogens and environmental stress 

(Vignesh. R et al, 2011). Probiotics are live microorganisms that confer health benefits when 

administered in adequate amounts through an appropriate route (Hill et al., 2014). Lysinibacillus 

fusiformis is a bacterium that has shown strong antimicrobial properties against various pathogens 

and has also enhanced overall growth and health of fish (Santos et al., 2016). Consequently, this 

research aimed at assessing the effect of probiotics on the growth performance and survival of 

juvenile Nile Tilapia, and on the physiochemical water quality parameters. This would contribute 
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