BUSITEMA
UNIVERSITY

Pursuing Excellence

A COMPARATIVE is ANALYSIS ON HEAVY METALS IN
FARMED FISH FROM AKAKAI FISH POND AND WILD

NILE TILAPIA FROM LALLE LANDING SITE IN SOROTI
DISTRICT TESO SUB-REGION

AZ1ZI ABDALLAH
REGISTRATION NUMBER: BU/UP/2019/1331

EMAIL: wakhasaazizi@gmail.com
CONTACT: 0774415508/074142767
ACADEMIC SUPERVISOR: Dr. ZIRINTUNDA GERALD

APM3206

A DESERTATION SUBMITTED TO THE FACULTY OF AGRICULTURE
AND ANIMAL SCIENCES IN PARTIAL FULFILLMENT FOR THE AWARD
OF A BACHELOR’S DEGREE IN ANIMAL PRODUCTION AND
MANAGEMENT OF BUSITEMA UNIVERSITY

September, 2022



ABSTRACT

Globally, both natural water bodies and aquaculture systems are being severely contaminated by heavy
metals due to rising anthropogenic activities. Fish living in aquatic environments can easily
accumulate metals in their bodies, which can then be transferred to consumers and put them at risk.
This study assessed three heavy metals (lead, cadmium and arsenic) from edible muscles of
Oreochromis niloticus from L. kyoga at Lalle landing site located in Lalle Parish, Kamuda Sub county
and fish ponds owned by Paradise Integrated Fish Farmers (PIFF) in Akakai village in Arapai sub-
county in Soroti district. Physicochemical parameters of water in the study area were analysed.
Temperatures ranged between 27.8-29.2°C, pH: 7.8-8.61. The levels of heavy metals in the tissues of
Oreochromis niloticus from t farmed and wild were determined using Atomic Absorption
Spectrometry (AAS). The maximum average concentrations of heavy metals observed in Nile tilapia
fish tissues from both the wild and farmed in Soroti district were as follows As (2.923 ug/g) > Pb
(0.118 pg/g) > Cd (0.0072 pg/g). The concentrations of the metals (Pb, Cd, and As) were below the
recommended limit by WHO and FAO which are Cd (0.5 pg/g), As (10 pg/g) and Pb (0.5 pg/g). The
mean differences between sample from farmed and the wild Oreochromis niloticus were not
statistically significant and according to the results, eating tilapia from Soroti district both farmed and

wild posed no risk to human health.
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CHAPTER ONE: INTRODUCTION

1.1. Background

Aquaculture is a fast-growing sector that contributes significantly to food security,(Verreth, n.d.)
Accounting for almost 50 percent of the world’s food fish and provides an important source of high-
quality protein and omega 3 fatty acids that help to maintain cardiovascular health by playing a major
role in the regulation of blood clotting and vessel constriction, it also leads to economic
development.(Intake, 2016) In 2018, the estimated the global human consumption of fish to be 156
million tones. By 2005, one quarter of wild fish stocks were underexploited, half fully exploited and
the rest had been overexploited or depleted (Hamada et al., 2018). The decline in wild fish stocks
contributes to the need for a growing aquaculture sector for protection of food security (Hamada et al.,
2018). Since 1970, world aquaculture has grown by an average of 7.5% per year. The fastest growth
has been in Africa and Asia, which have recorded double-digit growth in the past 20 years. In 2018,
total fish production from both fisheries and aquaculture reached 179 million tones, and aquaculture
contributed 46% (82 million tones) of the total production. Apart from being a source of protein,
essential fatty acids, minerals and vitamins, fish also serve as a source of income for people in
developing countries. In 2018, the estimated World fish trade at about USD 400 billion, with USD 250
billion coming from aquaculture production. Africa currently contributes about 7% to the total global
fish production. (Hamada et al., 2018)

In Uganda, annual fish production trends and economic value of fish catch production as of 2019 in
lakes Albert (335,000 tonnes valued at 700 bn), Edward, George and the Kazinga Channel (6,630
tonnes valued at ~ 47 bn) have been generated.(Annual & Report, 2020) There are estimated 20000
ponds throughout the country with an average surface area of 500m2 per pond. Production ranges
between 1500kg per hectare per year for subsistence farmers to 15000kg per hectare per year for

emerging commercial fish farmers

The American Heart Association recommended consumption of fish at least twice per week in order
to reach the daily intake of omega-3 fatty acids.(Magna et al., 2021) However, fish normally
accumulate heavy metals from food, water, and sediments and this is a good indicator of heavy metals

contamination in water(Bawuro et al., 2018).

The presence of toxic heavy metals in fish can invalidate their beneficial effects. Several unfavorable
effects of heavy metals to human health have been known for long time. (Hamada et al., 2018) This

9
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