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ABSTRACT
Declining capture fisheries in Ghana is being addressed by aquaculture with feed and feeding requiring
urgent action. The objective of this paper is to evaluate the effect of two commonly commercially feed
types (Multi fish feed and Rannan fish feed) on the growth performance of Nile tilapia (Oreochromis
niloticus). The study used complete randomized block design with two treatments (Multi fish feed and
Rannan fish feed) in one block containing four hapas. Two of these hapas were fed with Multi fish feed
and the other two hapas were fed with Rannan fish feed. All-male tilapia fingerlings weighed 3g were
stocked. Each hapa was stocked with a total of fifty (50) fish. Sampling of fish and water parameters
(acidity, dissolved oxygen, temperature and transparency) were done every two weeks for three months
(between January and March 2016). Data was analyzed using t-test to show significant differences
between treatments. Results of the study indicated that, fish growth was better in Multi fish feed than
Rannan fish feed. The weight gain (in grams) and length gain (in centimeters) were significantly not
different between treatments (p>0.05). The low growth recorded from fish in hapas fed with Rannan
feed was due to the relatively low crude protein (30%) and fat (5%) content in the feed whiles the
slightly high growth (weight and length) in fish fed with Multi feed could be attributed to the relatively
high crude protein (33%) and fat (6%) as well as higher other nutrients in the feed that enhances
growth of fish. There was significant difference in pH and temperature among treatments (p<0.05). The
mean values recorded for water parameters were within the range of the required water quality for
tilapia production. For a better fish growth to be achieved, each of the two feed types can be used. With
the cost of feed still high, cheap and good quality feed must be developed to sustain the Oreochromis
niloticus production and aquaculture industry of Ghana in general.
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INTRODUCTION
In Ghana, fisheries including aquaculture play an important role in nutrition, employment and foreign
exchange earnings. The subsector contributes about 4.5% to the country’s Gross Domestic Product, and 60% to
the nation's animal protein intake [1], [2]. Ghana is one of the highest fish consuming countries in West Africa
with an annual per capita consumption of 28kg [3], [4]. Fish accounts for 22.4% of household food expenditure
in all households and 25.7% in poor households and is thus a very significant part of the diet [5]. Fisheries
provide employment to about 2.4 million people in the primary production sector in Ghana. According to the
Fisheries Commission of Ghana, the annual fish protein demand in Ghana is about 960,000 metric tons. The
amount of fish produce from freshwater, brackish water and marine is about half of the protein demand of the
country, there is therefore the need to promote aquaculture in Ghana. Currently, the contribution of aquaculture
sector to Ghana’s fish production is 9% [3].
Globally, aquaculture produces half of the world's seafood and is set to overtake capture fisheries as a
source of fish for human consumption. It is the fastest growing food sector, escalating about 9% per year [6]. It
is estimated that, fish provides 20% of the protein intake in Sub-Saharan Africa and this portion, though, can
outstrip 50% in the deprived countries (especially where other sources of animal protein is rare). However, 795
million of the world’s population are undernourished presently [7]. Malnutrition is a continuing mockery of the
recognized fundamental human right to adequate food and nutrition, and freedom from hunger, particularly in a
world that has both the resources and knowledge to end this catastrophe [8]. To this, the sector needs to increase
production sustainably and reduce wastage in the context of climate change, greater competition for natural
resources, and conflicting interests. Most of the world’s undernourished people are still found in sub-Saharan
[9], thus, aquaculture continues to be an important sector to meet nutritional and food security needs in the subSaharan.
One of the principal farmed fish species around the world is the Nile tilapia (Oreochromis niloticus). In
Ghana, Nile tilapia make about 80% of the farmed species [1]. The aquaculture sector of Ghana is dominated
with small scale subsistence producers and few commercial and medium scale producers [4], [5]. Ghanaians
have developed taste preferences for the consumption of Nile tilapia, thereby booming the tilapia aquaculture
industry. In addition to the high growth rate, Nile tilapia tolerates adverse environmental conditions. However,
one of the main problems of Nile tilapia is their early maturation (6-8 months) [10]. The early maturation stage
is critical for successful production and ultimate returns. Feed and feeding management at this stage must be
given the needed attention to ensure survival and development of the fish.
In tilapia production, males are bigger than the females since the males use their considerable energy to
build their body muscles whiles the females use their considerable energy for reproduction, which usually affect
the growth [11], [12]. With females using their energy for reproduction, the result is successive spawning during
the growing season and unwanted reproduction that usually leads to crowded condition and stunted growth of
tilapia in the pond [10].
In order to elude surplus spawning, stunted growth and crowded condition in a production unit, all-male
populations are preferred. Various techniques are used to alter the sex ratios and upsurge the percentage of
males in a population. Currently, the most common technique of producing mostly all- male tilapia populations
is through the use of steroid hormones (17 α methyl testosterone) fed to sexually indistinguishable fry [12]. This
technique is done at the fry stage when fish larvae has exulted their yolk sac.
The use of commercial feeds plays an important role especially under conditions of substantial stocking,
when natural feed supply has declined or completely wiped out. Commercial feeds should be rich in protein,
carbohydrate and fats, and should also contain vitamins, minerals and growth-promoting ingredients to be
physiologically balanced [13] [14]. For healthy growth and development, fish require nutritionally balanced
food in terms of protein, energy, lipid, vitamins and minerals.
The growth and the maintenance of health of fish depend on the content and quality of protein in the feed.
Also protein ensures the formation and activity of essential enzymes and hormones. Fish malnutrition would
decrease growth performance and may cause disease or even death [15]. Therefore, it is essential to know the
suitable commercial feed to be used as a complete diet of Oreochromis niloticus production in a pond.
The key environmental effects of aquaculture have been linked principally with high-input intensive
systems which upshot in water pollution. Many species of fish depend on commercial feeds. These feeds are
broadcast onto the surface of the water and are consumed by the fish [16]. Though, uneaten feed and organic
stocking of water bodies results in water pollution. Uneaten feed in ponds increases ammonia and acidity
content of the water which affects the growth of fish and even result in mortality. Uneaten feed in pond for a
period of time also makes the water turbid. Aqua farmers normally discharge this water with high suspended
feeds, nutrients and other chemical substances into the environment which result in build-up of anoxic
sediments, changes the benthic zones and eutrophication of the water body [15].
Malnutrition among cultured fish causes Saprolegniasis (Mycotic disease). Protein deficiency in fish has
severe consequences causing reduction in growth rate, mortality, scoliosis and anemia [17]. Pathological
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conditions occur in fish from excess dietary fats, deficiency of fatty acids and the toxic effect of unsaturated
dietary fats. These include: reduced growth of the fish, skin de-pigmentation, fins erosion, rapid swimming is
followed by immobility and loss of reflex, Fish may float or sink to the bottom and then recover or die and
ascetics. Fish malnutrition decreases growth performance and may cause disease or even death [17], [18], in
addition to economic loss to the aqua farmer and food insecurity to the population.
Objective and justification of the paper:
To unravel these challenges and sustain aquaculture development, quality feed type is vital. However,
inadequate information are accessible on the economic importance of quality feed type in the aquaculture
industry of Ghana. These information are needed since it will enable aqua farmers to know the quality feed type
to be used in the aquaculture industry which will ultimately increase production. Thus, this paper seeks to
ascertain the effect of feed type on growth performance (in terms of weight and length) of Oreochromis
niloticus and the effect of feed type on water quality (temperature, pH, transparency and dissolved oxygen).
MATERIALS AND METHODS
Study Area:
The experiment was conducted at Pilot Aquaculture Centre (PAC) at Tano-Odumasi in Ashanti region of
Ghana (Figure 1). PAC is located at 30km from Kumasi, Ghana’s second capital and the region with the highest
fish production from pond culture. PAC is one of the Fisheries Commission public hatchery production centres
that supplies fingerlings to aqua farmers. It is a component of World Bank funded Fisheries Sub-Sector Capacity
Building Project which was established as an aquaculture demonstration centre.

Fig. 1: Map showing the study area.
Materials:
All-male tilapia fingerlings (3g) of Oreochromis niloticus (strain 8) were obtained from PAC, and stocked
at the same stocking density in a hapa. Commercial feeds (Multi feed and Rannan feed), hapa, electronic scale,
measuring board, scope net, plastic bowls and probe for measuring water parameters were used in conducting
the experiment.
Experimental Procedure:
Building of hapas:
Four 2m×1m hapas were built using bamboo and mosquito-proof net in an earthen pond. Stones were place
at the bottom of the hapas to increase the depth of the hapas and also to provide them with an anchor.

53

Berchie Asiedu and Samuel Henneh., 2016/ Journal of Applied Sciences Research. 12(9) September 2016, Pages: 50-57

Harvesting of fingerlings:
Castnet was used to harvest 3g of fingerlings of Oreochromis niloticus (strain 8). A scope net and coffee
screener were used to sample the fingerlings to identify the healthy ones.
Stocking and Feeding of fingerlings:
Fifty (50) All-male tilapia fingerlings (3g) of Oreochromis niloticus were stocked in each of the four hapas
(Table 1). The fingerlings were fed 3 times daily at 5% body weight initially. The body weight percentage were
reduced as their body weight increases till 1% of body weight. The nutritional content of the feed type that was
used is indicated in Table 2.
Table 1: Experimental set up
Hapa
1
2
3
4

Number of fingerlings stocked
50
50
50
50

Table 2: Content of feed type used
Proximate analysis
Protein
Fat
Calcium
Fiber
Magnesium
Ash
Potassium
Vitamin A
Vitamin B
Vitamin C

Rannan Feed
30%
5%
4.0
8%
1.1%
11500 IU\Kg
150 mg\Kg

Fish species stocked
Oreochromis niloticus
Oreochromis niloticus
Oreochromis niloticus
Oreochromis niloticus

Multi Feed
33%
6%
1.2%
4.5%
55ppm
8%
1.1%
8000 IU\Kg
120 mg\Kg
70mg\Kg

Experimental Design and Layout:
The experiment was conducted using Complete Randomized design. The experiment was done in one pond
containing four 2m×1m hapas. Two of these ponds (H1and H2) were fed with Rannan and the other two (H3
and H4) were fed with Multi feed (Table 3).
Table 3: Experimental layout of hapas in a pond
Ponds
Treatments
Hapa 1(H1)
Rannan (R1)
Hapa 2 (H2)
Rannan (R2)
Hapa 3 (H3)
Multi feed (M1)
Hapa 4 (H4)
Multi feed(M2)
The treatments were Multi feed and Rannan and each was replicated two times.

Sampling and Sample Parameters:
Fish were sampled every two weeks and measured by taking a sample of ten fish per hapa. It was done by
seining the hapa using scope net. Growth parameters that were measured were standard length, total length and
weight. The weight gain was measured using electronic measuring scale whiles Total length and Standard length
were also measured using measuring board.
The growth parameters measured were as follows:



Weight gain = W2 – W1; Where W1 and W2 are the initial and final fish weight,
Daily weight gain (DWG) = weight gain /time (days)

A probe (Hanna, version HI 9828) was used to determine the effect of feed on water quality. The following
water quality parameters were measured in situ with a Hanna 9828 multi-parameter probe: pH, dissolved
oxygen concentration (DO), transparency and temperature.
Data Collection and Analysis:
Data was collected at two-week interval over a three-month period. The growth performance data collected
for the treatments were subjected to a t-test to compare differences between feed types with respect to water
quality. P-value of 0.05 was used. Results were presented in both tables and ﬁgures.
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RESULTS AND DISCUSSION
Effects of feed type on weight of O. niloticus:
Figure 2 shows the effect of feed type on the weight of O. niloticus. A t-test run on the weight (kg) at 5%
probability level revealed no significant difference (p > 0.05) between the feed types. Comparable but higher
mean weight of O. niloticus was recorded for Multi feed (14.05g) than Rannan Feed (14.03g). There was a
steady increase in the growth of fish from Week Two to Week Seven for the treatments (Multi feed and
Rannan).

Fig. 2: Effect of feed type on weight of O. niloticus
The better mean weight obtained with Multi feed could be associated with higher percentage of protein
(which is easily digestibility) and fat content of the feed. Tilapia fingerlings need 20-35% crude protein in ration
to attain optimum results in ponds [14]. Multi feed used in the present study also contained crude protein within
similar range (30-35%). Fish fed with Multi feed had better growth performance in terms of bi-weekly weight
gain and final weight gain than fish fed with other prepared feeds even at lower stocking densities. This is
principally due to the differences in the protein content and the quality of the Multi feed. Protein quality of feed
can affect the growth performance of fish, and that protein quality is affected by amino acid composition and
digestibility [18]. Thus, the percentage of protein in a feedstuff determined by chemical analysis is not
synonymous with the amount of protein available from feedstuff to the fish. Protein in grains and fibrous feed is
less digestible to fish than to farm animals. Protein-energy ratio which gives optimum combination of protein
and energy required for fish could also affect growth performance [18].
The current price of a bag of multi feed (15kg) is about GH₵ 120.00 (USD 32.00) whiles that of Rannan
feed (20kg) is GHS 70 (USD 19.00). These prices are far beyond the financial means of many small-scale aqua
farmers. Thus, to sustain the aquaculture industry, cheap and quality feed must be developed. Aquaculture has
nutritional, social and economic benefits to many developing economies such as Ghana but is being seriously
challenged by quality and affordable fish feed. Tilapia aquaculture will be one of the surest ways for Ghana to
meet the targets of sustainable development goals (SDGs’) specifically for SDG 1: end poverty and SDG 2: zero
hunger [19].
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Effects of feed type on total length of O. niloticus:
Figure 3 shows the effect of feed type on the length of O. niloticus. A t-test analysis run on the total length
of O. niloticus at 5% probability level revealed no significant difference (p > 0.05) between the feed types.
Comparable but higher mean length of O. niloticus was recorded for Multi feed (16.05 cm) than in the Rannan
Feed (16.04 cm).

Fig. 3: Effect of feed type on total length of O. niloticus.
The variability in the composition of commercial feed is reflected in the true length and development of O.
niloticus. This is because the true length of fish fed on various diets tended to differ, although not significantly,
among the tested feeds. The ability of O. niloticus to utilize various diets could be attributed to wide spectrum of
preference for foods. This is in agreement with other studies [20], [21] that indicated that O. niloticus readily
adapts to eating a wide variety of feeds, and that O. niloticus have very long intestines necessary to digest plant
materials. Consumers of Nile tilapia in Ghana take the weight and length of the fish into consideration when
buying fish. Ultimately, the aqua farmer must market his/her fish, thus, the length of the fish becomes crucial
during marketing. The anti-poverty agenda of aquaculture to the aqua farmer is achieved through marketing of
consumers’ preferable size (length) of fish by the aqua farmer.
Effects of feed type on Water Quality (Physico-Chemical Parameters):
The recorded water quality parameter as indicated in Table 4 shows suitable environmental conditions for
rearing O. niloticus fingerlings during the experimental period. Water temperature ranged from 21.65 °C to
21.93 °C. Although there was significant difference in temperature between treatments (P<0.05), this did not
have any significant effects on the growth of fish because the temperature was within the range require for O.
niloticus growth. Since the temperature were within suitable range, the fish were not subject to select habitat
within the water column that is most suitable for their physiological requirements. This behaviour is known as
'habitat selection' or 'enviroregulation' [22] which turns to affect fish growth and production.
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Table 4: Effect of Feed types on the physico-chemical properties of water
Physico-Chemical Properties
Feed Type
Ph
Dissolved
Oxygen
(mg/l)
Rannan Feed
6.87 + 0.89
4.33 + 0.03
(A)
(A)
Multi feed
6.59 + 0.05
4.37 + 0.02
(B)
(A)

Temperature
(0C)
21.65 + 0.08
(B)
21.93 + 0.09
(A)

Transparency
(cm)
26.50 + 0.12
(A)
26.65 + 0.11
(A)

P-value
0.011
0.267
0.031
0.367
Note: Values are the means and standard errors. Means that do not share a letter are significantly different at 5% level of significance.
Figures

The values obtained for dissolved oxygen are in the preferred range for optimum growth of O. niloticus
[23], [24]. Tilapia are tolerant to low dissolved oxygen concentration of 3 to 4 mg/L and are not extremely
harmful to them even with long-term exposure [25]. The low oxygen tolerant level of tilapia makes it easy to
culture under extensive through semi-intensive systems which is common in Ghana.
The recorded pH ranged from slightly acidic (6.59) to neutral (6.87). A pH range of 7.0 (neutral) to 8
(basic) is recommended as optimum for the culture of O. niloticus [23], [26]. These values is similar to other
findings [23]. This indicate that, both the formulated feeds (Multi feed and Rannan) did not have any negative
effect on pH although there was significant difference between the treatments.
The mean transparency measured (26.50 cm to 26.65 cm) remained within the favourable range of culturing
O. niloticus as widely reported [24]. However, water transparency was insignificant in the treatments (P>0.05).
Environmental factors such as temperature, salinity and pH of the rearing system may affect the mineral dietary
levels and trace elements to the fish [27] and should be critically considered when culturing O. niloticus.
It is also worth mentioning that the climate conditions are changing which is gradually affecting the
availability of quality water to farm fish. Farmers are coping with the impacts of climate change by digging
wells to top up water levels, planting shade trees around farms to reduce evaporation as well as culturing other
species such as the African catfish (Clarias gariepinus).
To sustain the aquaculture industry, feed, feeding management and water quality should be given the
needed attention.
Conclusions and Recommendation:
Feed and water quality are the two most important factors that affect the growth of O. niloticus. To achieve
economic benefits, sustain and make aquaculture competitive, quality and affordable feed is very important.
Fish in hapas fed with Multi feed indicated better growth than fish fed with Rannan feed, which can be
attributed to the good quality and nutritional balanced of the Multi feed. However, for a better growth to be
achieved each of the feed can be used since there was no significant difference between the two feeds in terms
of weight and length.
There was significant difference in pH and temperature among treatments after the study, although, the
mean values recorded were within the range of water requirement for tilapia production. There was no
significant difference in dissolved oxygen and transparency. Feed cost continues to have substantial effect on
the returns of aqua farmers. Available and lower cost feed must be developed locally to sustain the aquaculture
industry of Ghana and ensures food security.
There is also the need to undertake future study on the impacts of climate change on feed and water quality
as well as economic analysis of Multi and Rannan feeds. Additional research must be undertaken on the
performance of Multi and Rannan feeds during the adult stage of the Nile tilapia and the African catfish.
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