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Abstract

Clarias gariepinus has been identified as a candidate that will help to bridge the gap between demand and supply in fish protein in
Nigeria due to its suitability for aquaculture in Nigeria. Feeding therefore forms a very high proportion of production cost of this fish
especially in concrete ponds where there is total dependence on food supply by farmer. Blue crown feeds were investigated to know
its influence on some growth parameters. The mean weight gain in the fish was 715.12 g for males in 120 days. That of females was
734.7 g within the same period. The average daily weight gain for males was 5.96 g/day and that of females was 6.12 g within the
period. The specific growth rate for males and females were 2.20 and 2.21 respectively. An increase in length of males and females
fish in 120 days was 36.3 cm and 36.7 cm respectively. The fish population exhibited jumpers’ phenomenon as the fish final range
was 400g - 850 g in weight and 37 cm - 45 cm length. However, the specimens formed a population that was normally distributed,
this jumper’s was minimal. There was absence of cannibalism in the pond because only one fish died possibly by natural cause. There
was a positive allometric growth as the condition factor; K of the fish was greater than 1. Though blue crown has a price which is 0.5
time lower than COPPENS, its effects on growth parameters are optimal and is recommended as a feed of choice for Clarias gariepinus

culture in Nigeria.
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finding alternative feeds and feed ingredients within and outside

Introduction Nigeria [1,4-10].

It is estimated that in rearing fish for food in Nigeria, feed

component of the cost constitutes 70 per cent of the total cost of
production especially those in total captivity [1]. El-Sayed and El-
Naggar [2] reported that feeds take 75 - 90 per cent of total cost
of fish production in Egypt. According to Baki and Yucel [3], fish
production in Turkey can have feed component costing as high as
85 per cent but may decrease with weight increment. Amisah., et
al. [4] quoted 40 to 60 per cent cost of feeds in fish production in
Ghana. While Jillian,, et al. [5] give the World’s data as greater than
50 per cent. High cost of feed in Africa is often attributed to the
fact that African countries depend mostly on imported feeds [4].
The realization that aquaculture production is fast growing and
the expectation that Aquaculture is likely to close the gap between
animal protein demand and supply may be thwarted by none feed

availability. This has actually led to a huge volume of research in

Meanwhile, Nigeria now produces and distributes industrial
feeds. Examples include Top-feeds Aqua floating pellets by Afri
mash Nigeria limited. Other companies include Skretting Nige-
ria (www.skretting.com/en.NG), Durante Fish Industries Limited
(wwwdurantefish-ng.com), Aller Aqua Nigeria Ltd (www.aller-
aqua.com), Olam Nigeria or Olamgroup.com (that distributes blue
Crown, Aqualis fishfeeds), Live Stock feeds Ltd (www.livestockplc.
com), Zeigler Feeds (www.zeiglerfeeds.com) and Dickem Feeds
(dickenfarms.com) [11]. At the local scene, Nigerians have not been
able to produce the floating type. Blue Crown, which is relatively
new into the Nigerian market. Interestingly, Blue Crown has a price,
which is about 0.5 times that of COPPENS.

Jillian., et al. [11] pointed that in investigating food conversion

to animal’s body for human consumption, we may be consider-
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ing the total weight of the food not taking to mind the conversion
of individual nutrient contents. Often, nutrient contents are the
determinant factors in feeds price. For instance, Jillian., et al. [5]
showed that aquatic animals have lower food conversion ratio. But
they will still need higher financial implication to obtain the same
weight of food that could be used for land animals. It is argued that
aquatic animals have requirements for highly nutrient-dense feeds
that likely influence prices of their feeds though FCRs are low. Blue
Crown is investigated in this work to evaluate its influence on the
growth parameters gonadosomatic and hepatosomatic indeces on
Clarias gariepinus. This is a fish that has no equal in Nigerian fish
culture. It satisfies the criteria of a fish required for Aquaculture
in Nigeria and Ghana more than any other species. The features
that make it the most cultured and highly acceptable for consump-
tion in the Nigerian environment have been mentioned by several
authors [4,12]. Offem., et al. [13] identified it as the second most
farmed in the region about a decade ago. Today it is occupying the
first position [14,15].

The wellbeing of fish called condition factor, could be calculated
from length-Weight parameters, called Fulton’s condition factor. An
allometric growth gives a value of less than or greater than 3. Since
isometric growth of 3 signifies a uniform growth of parts, which
is also influenced by food (quality and quantity) as well as other
biotic and abiotic factors [16,17]. Length - weight relationship is
an important parameter useful in assessing the relative wellbeing
of a fish population. The length - weight relation can be used as a
character for the differentiation of taxonomic units. Length-Weight
relation gives a coefficient, which is characteristic of a species, va-
riety and population of the fish. It is said to vary with sex, maturity,
season and even time of the day because of the changes in stom-
ach fullness [16,18-20]. In sourcing fish variety for Aquaculture,
therefore, fish populations with isometric growth parameters are
preferred for culture. Other uses of length - weight relationship in-
clude the setting of yield equation for estimating the number of
fish landed and comparing the population in space and time. And
by measuring the components of this (length or weight) the other
could be obtained [21]. This length weight relationship has been
investigated in a large number of fishes occupying various bod-
ies of waters [22]. Commercial feed that produces the isometric

growth properties can be recommended for culturing of fish.

Materials and Methods

Fingerlings of the same spawn having average length of 50.02
mm with a range 48 - 54 mm and average weight of 16.24 mg were
obtained from University of Calabar Fish Farm. See Figure 1. These
were cultured for four months from 1 day of August, 2019 to 30th

of November, 2019. These were cultured in a flow through system
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using direct precipitation (rain water) as the only source of water.

The flow-through avoided accumulation of un-eaten feeds.

The location of the experiment was in Akamkpa Local Govern-
ment Area of Cross River State, Nigeria; between Latitude 5032”
and 4027” North and Longitude 7040” and 9028” East. This area
has annual average rain fall of 350 mm. The Area has two rain re-
gimes: wet season (May - October) and dry season (November -
April) [23].

Due to jumper’s phenomenon [24,25], the fish were sorted
into three sizes after five weeks (5th September, 2019). The three
groups served as triplicates. A day prior to measurements, the fish
were fed for the last time at 17.00 hours. This was to cause them
to evacuate their gut as Yongo and Wairimu [26] noted that length/
weight ratio is affected by gut content. They were fed with Blue

Crown feeds to satiation.

Length of fish was measured using a meter rule graduated in
mm. The weight was badge weighed using a sensitive weight meter

... produced by ... made in ....

Weight gain (WG) was obtained by formula
WG =FW - IW
Where FW final weight and IW = initial weight.

Gain in length (LG) was also calculated from the formula
LG=FL-IL
Where FL = final length and IL = initial length.

Figure 1: Showing length measurements (Mean = 50.02 mm;

range = 48 -54 mm) of fingerlings used in culture.

Average daily weight gain
(ADWG) = FW - IW/ND

Where FW = final weight; IN = initial weight and ND = number
of days the fish were cultured [10].
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Feed conversion ratio was calculated from total weight of feeds
fed in grams divided by gain in body weight in grams. The formula

for this estimation was:

FCR = total feeds/wet weight gain by fish.

Length weight relationship was calculated from the formula:
W = alL® after a linear transformation to

LogW =Loga+b

Where W = fish weight in grams, a = intercept or regression con-

stant, b = regression coefficient or slope [27].

The condition factor, K, was obtained by the formula K = 100
Wt/L3, where Wt is body weight in g and L is total length (mea-

sured from snout to end of caudal fin) in cm [4,8].

Specific growth rate (% body weight gain/day, SGR) was esti-
mated by ((Log Final fish wt. minus Log Initial fish weight)/Time))
x 100 according to Cook,, et al. [6].

The liver was dissected out using a surgical blade and weighed
using an electronic balance (Scout-pro SPU402). The hepatosomat-

ic index was estimated using the formula

HSI = (weight of the liver/the total weight of the fish) X 100 [28]

Gonadosomatic index

Male and female fishes were sorted based on their genital papil-
lae. the male papilla was pointed while the female’s was rounded.
A fully ripen female has soft bulging abdomen due to possession of
eggs [29]. This was obtained by dividing the weight of the gonads
by the weight of the whole fish. For this is the calculation of the
gonad mass as a proportion of the total body mass. This was done

using the formula:

GSI = [gonad weight/total body weight] x100 [30]

Water quality

In this experiment, water quality parameters namely; tempera-
ture, dissolved oxygen and pH were monitored. Water temperature
was measured using mercury in glass thermometer graduated in
degree Celsius (0C). Dissolved oxygen was measured using 970
JENWAY DO, meter (made by BIBBY scientific Ltd., UK) to the near-
est 0.1mg/L. The pH was measured using 3505 JENWAY (made
by BIBBY scientific Ltd., UK). These physic-chemical properties of
water were measure bi-weekly, usually between the hours of 9.00

- 12.00 Nigerian times
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Results

Growth parameters

The mean weight gain in the fish was 715.12 g for males in 120
days. That of females was 734.7 g within the same period. The aver-
age daily weight gain for males was 5.96 g/day and that of females
was 6.12 g within the period. An increase in length of males and
females fish in 120 days was 36.3 cm and 36.7 cm respectively. See
Table 1. Result from this experiment showed that the population
exhibited jumpers’ phenomenon as the fish final range was 400g -
850g in weight and 37 cm - 45 cm length. However, the specimens
formed a population that was normally distributed and having this
narrow range, shows that this phenomenon was minimal. This was
further shown by the absence of cannibalism in the pond because
only one fish died possibly by natural cause. There was a positive
allometric growth as the condition factor; K of the fish was greater
than 1.

Figure 2: Showing the weight indices of the gonads in females
and males (GSI = gonadosomatic index) and the hepatosomatic

index (HSI) for both males and females.

Figure 3: Length - Weight relationship in Clarias gariepinus
(males and females) fed with Blue Crown feeds.
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Sex (n) Initial Initial | Final weigh | Final length | Weight | Length gain | AWG SGR FCR CF
weight length (g)t (cm) gain (g) (cm) (g) (%)
(8) (cm)
Males (190) 1.62 5.0 716.12 41.3 715.12 36.3 5.96 2.20 1.154 1.015
Females (10) 1.62 5.0 736.32 41.7 734.7 36.7 6.12 2.21 1.123 1.018

Table 1: Shows the growth parameters of Clarias gariepinus fed Blue Crown feeds.

Physic-chemical properties of water

Figure 4: Showing average temperature of water f

or culturing the fish during experiment.

Figure 5: Showing mean pH of water for culturing the fish during
experiment. There were no significant differences in pH among

groups (p > 0.5).

Figure 6: Dissolved oxygen concentration in concrete

fish enclosure fed with Blue Crown feeds.

Discussion

Zhu et al. [31] found wild females of Clarias gariepinus matur-
ing at 174 mm at the weight of 119.5g having gonadosomatic index
of 8.50%; and males with length of 250 mm weighing 116.2g, hav-
ing gonadosomatic index of 0.45%. They recorded the age of these
fish as greater than one year. These workers equally observed that
the gonadosomatic index of this fish has a linear relationship with
the morphometric parameters like length and weight. These were
equally demonstrated in the result of this experiment as shown in
Figure 2. The fish here especially female did not have mature gam-
etes at the age of four months, but were having higher body weight
than that recorded by Zhu,, et al. [31]. The failure of maturation of
fish at higher body weight and length in this experiment is possibly
due to high quality food with the necessary nutrients required for
growth at the early stages of life. This is because at age of 1/3 years,
the fish had attended average length of 41.3 + 4.26 cm and weight
of 715.12 + 235.16 g. See Table 1.

The condition factor of females was higher than that of males (p
> 0.5). That does not necessarily mean that the condition factor for
the males was low (1.02). Condition factor, which was greater than
1 is an indication that the fish were fat. Differences in condition
factors between males and females was also observed by Abanni-
kannda., et al. [32] and drew attention to the fact that condition fac-
tor is influenced by sex. The number of males was higher than the
females in the population. This should not be surprising as sex de-
termination in fish is not solely genetically influenced but is equally
influenced by environmental factors such as temperature and ra-
diations. Santi [33] revealed that at age 6 - 8 days, temperature of
36.5°C can result in all male sex in Clarias gariepinus.

Given enough food and appropriate temperature requirements
and other factors, such as optimal pH, as was observed in this work,
these physicochemical parameters were not outside the values re-
corded as favourable for Clarias gariepinus by Marimuthu,, et al.
[34]. The pH range was 6.8 to 7.6. This kind of pH has been re-

corded as the best for fish living environment.

Endogenous factors including the genetic constitution of the
fish also plays important role in growth parameters. It could some-

times be responsible for heterogeneity in populations of the same
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species. The narrow range in individual sizes is evidence that the
jumping phenomenon may have been due to genetics alone. Envi-
ronmental contribution to this phenomenon may have been mini-
mal; because all individuals had optimum food, dissolved oxygen,
pH and temperature. Though environmental factors mentioned
earlier (food and temperature) and other physico-chemical prop-

erties of the water are usual contributors [27,35,36].

Ekelemu [37] fed Clarias gariepinus, Heterobranchus bidorsa-
lis and their F1 hybrid ad-libatum with fish meal and recorded a
condition factor, K greater than 1 after three weeks. Results here
were similar to Ekelemu’s [37] results but different from what
could be observed in the wild with poor food availability. The con-
dition factor value was high due to the nutritious value of the feed.
Kiriratnikom and Kiriratnikom [8] described condition factor as an
indicator of fatness, gross nutritional state and the level of reserve

nutrients.

Genes, starvation and poor water quality are contributors to
jumping in the growth of any group of organisms. Food scarcity
results in some members that are stronger ingesting more food,
thus depriving the weak individuals of enough food. The fast grow-
ing members do turn round to consume the stunts (cannibalism).
Feed with appropriate nutrients supplied at appropriate rate could
reduce jumping phenomenon in fish [36]. This is because even the
weak members have enough food to pick and are not living in fear.
This is the reason for lack of a multimodal or skewed population
in this experiment when lengths of all the individuals were plotted
together as seen in Figure 1. Literature has indicated that at low
temperatures, growth in organisms may be slow. High temperature
leads to fast growth in which individuals reach maturity earlier but
with less final maximum size [38]. Apart from temperature, food
availability is grossly responsible for growth rate and final size
reached at the end of growth. Food substances are raw materials
for body building. It is shown that during food abundance, organ-
isms grow fast and grow more slowly or not at all during food scar-
city. This has been explained as a reason why hard parts (such as
scales, bones and otolliths) of fish can show growth rings [38-40].
Growth is accentuated with dwindling food quantity and quality
supply in a system. Temperature of the water was within tolerable
range for optimal survival of this fish. The temperature was ob-
served as shown in Figure 5. There was no high temperature vari-
ability especially among the three groups because they receive the

same source of water in a flow through.
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Conclusion

Itis logical to conclude that Blue Crown feeds are good, because
it did not cause deterioration in the physicochemical properties of
the water. Favourable environmental conditions coupled with ad-
equate nutrient composition in the feeds. This may have resulted in
the growth parameters observed. It is therefore safe to recommend
that the feeds should be used for the culturing of Clarias gariepinus

due to the feeds’ low price and its environmental friendliness.
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