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Abstract: The study evaluated comparative effects of formulated soybean diets on the development of
juvenile catfish (C. gariepinus) at the Fishery unit, Federal College of Forestry Jos (FCF, Jos), Plateau
State Nigeria. The parameters assessed were length, width, weight gain and survival rate; the
experimental period was 6 weeks (42days). A total of 150 C.gariepinus fingerlings were purchased at
the Fishery unit, FCF, Jos for the experimental study. The experimental setup comprised five treatments
and each replicated. The trial layout was a randomized complete block design (RCBD) utilizing five (5)
treatments; with one (1) control. Collected data was analysed using ANOVA and average values were
isolated utilizing the New Duncan multiple range test at 5% (p < 0.05) likelihood level. Diet formulation
was done using a Pearson square method. The graded inclusion levels of the soybean diets [soybean
residue (SBR) and soybean meal (SBM)] were: Treatment one (T1) (100% SBR); Treatment 2 (T2) (25%
SBR/ 75% SBM); Treatment 3 (T3) (50% SBR / 50% SBM); Treatment 4 (T4) (75% SBR/25% SBM);
and Treatment 5 (T5) (100% Control). The results revealed that C.gariepinus fingerlings in T5 indicated
pre-eminent values for the growth parameters with regards to average length (7.00cm), width (2.48cm),
weight gain (0.52kg) and survival rate (97%). Therefore, this study recommends increased utilization
of soybean meal (100%) formulated at 44% crude proteins as the central diet for C.gariepinus
fingerlings; intensification of soybean production and extensive research on formulated soybean diets
in aquaculture systems.
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1. Introduction Saharan Africa (SSA) contributed just 9%

to these gross output worldwide [2][5].
Fish is crucial for global food security, job Aquaculture aims to increase the levels of
creation, income generation, and earnings fish productivity. [6], [7] In their studies
in foreign currencies [1]. The Food and observed that the insignificant contribution
Agriculture Organization [2] posited that to aquaculture production from the region
many developing nations' food systems can be credited to issues such as inadequate
depend heavily on fish and fishery products. aguaculture  improvement  approaches;
Fish is a wellspring of high worth protein financial ~barriers; poor technological
and a fundamental wellspring of advancements and methodologies; absence
micronutrients such as vitamins, minerals of fish seed; inaccessibility to feed;
and polyunsaturated omega-3 acid [3]. inadequate extension administration and
Aquaculture has been perceived as a fast poor synergy between research and
growing sector; with the greatest potentials development. ~ The  significance  of
to meet the increasing demand for fish [4]. aquaculture can't be undervalued given that
A record 42% of the world's fish production the vast majority of their products are for
was produced through aquaculture and Sub household consumption. Catfish (Clarias
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gariepinus) are among the most valued
fresh and marine water fish species in SSA
[8]. Catfish is regarded to have high
nutritive value. The nutrients derived from
catfish  include  vitamins, calcium,
phosphorus and unsaturated fat [9]. They
are very hardy and have accessory air
breathing organs, which enables them to
tolerate low dissolved oxygen levels and
other adverse aquatic conditions where
most cultivable species cannot survive.
Catfish is one of the most prevalent
aquaculture specie. However, feed assumes
a significant part for cultured catfish,
particularly at beginning phases. Different
studies posited that mortality rate and poor
development where significant barriers in
catfish farming [10]. In a hatchery,
fingerling  productivity depends on
availability of adequate feed and the require
high protein food for survival and growth
[11]. Production of fingerlings is a very
vital stage in catfish farming. The larval
period is considered critical in their life
history. The availability of appropriate diets
that is easy to consume, digestible,
containing nutritional requirements that
support healthy growth, and adoption of
modern management practices are crucial in
the initial phases of larval production in fish
cultures [12]. Thus, success at this larval
stage is mainly determined by fry feeding
and nutrition [13].

At the larval stage, species like catfish,
carps, salmon, and trout have generally
been raised in aquacultures successfully.
Hatchlings frequently rely upon live food.
Live food varieties are exceptionally edible,
given their lower supplement fixation [14].
Be that as it may, C.gariepinus hatchlings
production is generally difficult because of
their little size and absence of a functioning
system for digestion [15]. Incidence of loss
in hatcheries increase as the fingerlings
wean over from yolk retention to feeding
exogenously [12]. Providing nutritional
fingerling feeds can be challenging since

the systems for processing and ingestion, as
well as healthful prerequisites change
during their advancement [16].Therefore,
feeding has been recognized as the major
problem in the management of hatchlings to
fingerlings [2]. Feed is an expensive
component in aquaculture production and a
substantial cost in catfish farming. Fish feed
is extremely expensive due to the higher
protein content than that of other cultured
livestock. [17]. Studies revealed that
African catfish expects around 35% crude
proteins in their eating regimen and ideal
outcomes have been accomplished with
crude protein estimates between 40-50
percent for these species. In recent years,
Nigeria has experienced an increase in
major feed stuff shortages [18]. It has
become more challenging to source for
basic raw materials for feed formulation
[19], [20]. In developing nations, starter
feeds which incorporate live feeds, for
example,  capsulated artemia  and
commercial starter feeds are imported and
costly much of the time. The majority of
farmers cannot afford the prices. Numerous
hatcheries now formulate their own
fingerling feeds to reduce reliance on costly
live feed [21]. Also, an alternative protein
source such as maggot meals, derived from
waste is reported to have very high nutritive
content [22], [23].The cost component is an
important factor to be considered in
formulating feed. It is likewise critical that
alternative diets contain every fundamental
amino acids, unsaturated fats, vitamins and
mineral requirements of the fish for fast
development, healthy wellbeing and
financial productivity [24]. As a result,
substituting alternative protein sources for
fishmeal—either in part or entirely—may
provide significant financial advantages.
Therefore, the effect of feeding C.
gariepinus fingerlings varying inclusion
levels of fermented soybean residue on
growth performance is evaluated in this
study. Also, the study focuses on the indices

Godfrey C. ONUWA, Adeola O. OLANIHUN, Comparative effects of formulated soybean diets on the growth parameters
of catfish (C.gariepinus) fingerlings, Food and Environment Safety, Volume XXIII, Issue 1 — 2024, pag. 43 — 50



Food and Environment Safety - Journal of Faculty of Food Engineering, Stefan cel Mare University - Suceava
Volume XXIII, Issue 1 — 2024

of growth of C. gariepinus larvae in
aquaculture  systems, fed specially
formulated feed. Thus, findings of this
study will help educate farmers on effective
and highly efficient means of larvae feeding
that enhances fish production and ensures
food security. Specifically, this study
sought to address the following research
objectives:

Determine the graded inclusion levels
of the formulated soybean diets.
Evaluate the comparative effects of the
formulated diets on growth parameters
of C. gariepinus larvae.

2. Materials and methods

2.1. Study area

This study was conducted in Plateau State,
Nigeria, at the Fishery unit of the Federal
College of Forestry Jos (FCF, Jos). It is
situated in the Northern Guinea savanna;
with coordinates at 9°55' latitude and 8°54'
longitude. Its topography is around 1,250m
above sea level and stands at a level of
around 600m over the encompassing
lowlands; a relatively high elevation. Mean
temperature is between 21 and 25 degrees
Celsius. Rainy season occurs from April to
September, while the dry season is between
October to March [25]. Also, annual
average precipitation in the area is 1,260
millimeters [2].

2.2. Experimental fish

FCF, Jos, Fish Farm supplied the 150 C.
gariepinus fingerlings, each weighing 0.11
kilograms and 2 weeks old on average. In
the Fishery unit, the fish were acclimatized
in the biological garden, for a week and fed
with feed formulation compounded at 44
percent crude protein.

2.3. Preparation of experimental
units (C. gariepinus larvae)

Ten (10) plastic bowls of 50It capacity were
erected at the biological garden in FCF, Jos.

Promptly after acclimatization; the
fingerlings were arranged and arbitrarily
loaded into the ten (10) plastic dishes at the
pace of 15 fish for each bowl. The fish was
famished overnight to purge their stomach
and increment their feed craving and
ingestion of introduced diets. The
fingerlings were taken care of with the
exploratory eating regimens at 5% body
weight. The fingerlings were nourished
with the experimental diets at 5% body
weight two times daily for 42 days.

2.4. Experimental design

The experimental setup comprised five
treatments and each replicated. The layout
for the trial was a randomized complete
block design (RCBD), utilizing five (5)
treatments and one (1) control. The
treatments were labeled as: T1 D1 D2; T2 D1
Dy; T3 D1 Dy; T4 D1 D2; and Ts Dy D for
easy identification and monitoring as
adapted from [25]. The catfish fingerlings
were raised for a period of 6 weeks. The
fingerlings were exclusively fed the
formulated diets. They were fed twice daily;
morning (8.00am-09.00am) and evening
(6.00pm-7.00pm) for 42 days.

2.5. Experimental materials

Bowl; Scope net; Fish meal; Soybean meal;
Soybean residue; Maize meal; C.
gariepinus fingerlings; Fish premix; Rice
bran; Water; Pellet Machine; plastic bowls.

2.6. Statistical analysis

Collected data was analyzed using
ANOVA, and mean values were isolated
utilizing the New Duncan multiple range
test at p < 0.05. All data was analyzed using
the SPSS-23 and Excel 2010.

3. Results and discussion

3.1. Graded inclusion levels of

formulated soybean diets
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Diet formulation was done using a Pearson were obtained as inclusion levels of all
square method to determine the graded ingredients in the soybean diets [soybean
inclusion levels of all ingredients at 44% residue (SBR) and soybean meal (SBM)]
crude protein level. The following values and presented in Tables 1,2,3,4 and 5:
Table 1

Treatment one (T1) (100% SBR)

Ingredient (s) Inclusion Levels
Fishmeal 4109

Soybean 4109

Maize meal 90g

Rice bran 90g

Fish premix 409

Source: Authors computed results (2020)

Treatment 2 (T2) (25% SBR; 75% SBM)

Ingredient (s)

Inclusion Levels

Fishmeal 4109
Soybean meal 307.5¢9
Soybean residue 102.59
Rice bran 90g
Fish premix 409
Maize meal 90g

Source: Authors computed results (2020)

Treatment 3 (T3) (50% SBR; 50% SBM)

Ingredient (s) Inclusion levels
Fish meal 410¢g

Soybean meal 205¢

Rice bran 90

Maize bran 90g

Maize mea 90g

Fish Premix 409

Source: Authors computed results (2020)

Treatment 4 (T4) (75% SBR; 25% SBM)

Ingredient (s) Inclusion levels
Fish meal 4109

Soybean residue 307.5¢
Soybean 102. 5¢

Rice bran 90g

Maize meal 90g

Fish premix 409

Source: Authors computed results (2020)

Table 2

Table 3

Table 4
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Table 5
Treatment 5 (T5) (100% SBM; Control)

Ingredient (s) Inclusion levels

Fish meal 4109

Soybean residue 4109

Maize meal 90g

Rice brans 90g

Fish premix 409

Source: Authors computed results (2020)

3.2. Comparative Effects of Soybean
Diets on Growth Parameters of C.
gariepinus fingerlings

3.2.1. Mean length of C. gariepinus
fingerlings

Table 6 presents the results of the average
length of C. gariepinus fingerlings for the
experimental period (6 weeks) under
different treatments. The result indicated
that C. gariepinus fingerlings subjected to
T5 recorded the highest mean length of 7.00
cm; T4 and T3 were 6.91cm respectively,

T2 was 6.50cm, while T1 recorded the least
length (6.32cm). The cummulative values
across weeks during the experiment shows
progressive weekly increase in the average
length of the C. gariepinus fingerlings.
There was a significant difference between
treatments observed in weeks 1, 4, and 5,
while no significant difference were noted
in weeks 2, 3, and 6 at 5% probability level.
This is in accordance with the investigation
of [26], [27] who revealed comparative
results in their separate examinations on the
development of C. gariepinus fingerlings
fed with various diets.

Table 6

Weekly mean length of C. gariepinus fingerlings for the 42days experiment

Weekly
Treatments Week 1 Week 2 Week3  Week4  Week5 Week6 Mean

T1 3.70¢ 3.25% 4.002 6.00? 9.002 12.002 6.32
T2 3.00¢ 4.00° 4.002 7.00° 9.002 12.002 6.50
T3 2.50° 4.00° 5.00° 7.00° 10.00° 13.00° 6.91
T4 2.50° 4,000 5.00° 8.00¢ 10.00° 12.002 6.91
™ 200°  400°  500°  800°  11.00°  1200°  7.00
Sig. Level Sig. NS. NS. Sig. Sig. NS.

Source: Authors computed results (2020); 5% (P<0.05) Sig. Level

T4 and T3 were 2.31cm and 2.15cm
respectively, T2 was 1.87cm,; while T1
recorded the least length (1.62cm). The
cummulative values across the
experimental period (6 weeks) shows
progressive increase of the mean values.
There was a significant difference between
treatments observed in weeks 1 to 5 at 5%

3.2.2. Mean width of C. gariepinus
fingerlings

Table 7 presents the results of the average
width of the catfish fingerlings during the
42 days experiment under different
treatments. The result indicated that C.
gariepinus fingerlings subjected to T5
recorded the highest mean width of 2.48cm;
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probability level; while there was no
significant difference in week 6. This
conforms to [28], [29] who revealed

comparative outcomes in their separate
research investigations on C. gariepinus
fingerlings development and feeding habits.

Table 7
Weekly mean width of C. gariepinus fingerlings for 42days experimental period

Weekly Treatments Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Mean
T1 0.222 0.242 0.26% 0.28% 0.30? 0.32° 1.62
T2 0.23° 0.27° 0.29 0.32° 0.36" 0.40? 1.87
T3 0.25P 0.30° 0.32° 0.38° 0.42¢ 0.482 2.15
T4 0.29° 0.32¢ 0.36" 0.39° 0.45¢ 0.50? 2.31
T5 0.31° 0.35¢ 0.39° 0.42° 0.48¢ 0.53? 2.48
Sig. Level Sig. Sig. Sig. Sig. Sig. NS

Source: Authors computed results (2020)

3.2.3. C. gariepinus fingerlings Average cummulative values across the

Weight experimental period (6 weeks) shows
progressive increase in the mean weight
values. There was a significant difference
between treatments observed in weeks 1 to
6 at 5% probability level. This result is in
conformity with the works of [26], [30] and
[15] who reported similar results in their

studies on the

Table 8 presents the result of the average
weight of the juvenile catfish during the 42
days experiment under different treatments.
The result shows that C. gariepinus
fingerlings subjected to T5 recorded the
highest mean weight of 0.52kg, T3 and T4

respective

growth

were 0.44kg, respectively; while T1
recorded the least weight (0.39kg). The

performance of C. gariepinus fingerlings
fed with different diets.

Table 8
Average Weight of C. gariepinus Fingerlings per Week during the 42 Days Trial

Weekly Treatments Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Mean
1 0.252 0.29° 0.362 0.442 0.522 0.53¢ 0.39
- 0.36° 0.30° 0.37° 0.46° 0. 54° 0. 60? 0.51
. 0.27° 0.32¢ 0.39° 0.48¢ 0. 55°¢ 0.63° 0.44
T4 0.28° 0.34¢ 0.40¢ 0.48¢ 0. 56¢ 0.63° 0.44
5 0.36¢ 0. 43¢ 0. 47¢ 0.58¢ 0. 62¢ 0. 66° 0.52
Sig. Level Sig. Sig. Sig. Sig. Sig. Sig.

Source: Authors computed results (2020)

3.2.4. Survival Rate of C. gariepinus The result shows that C. gariepinus

fingerlings

Table 9 presents the result of the survival
rate of the juvenile catfish during the 42
days experiment under different treatments.

fingerlings subjected to T5 had the highest
survival rate of 97%; an indication that C.
gariepinus larvae were well adapted to the
inclusion levels of the formulated soybean
diet in T5; hence the very low mortality
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rates reported for C. gariepinus larvae in
T5. This is in line with the study of [12],
[31] who detailed comparable results in

their separate examinations on the
development of C. gariepinus fingerling fed
with different diets.

Table 9

Survival rate of C. gariepinus during the 42days experimental period

Treatments

%

T1
T2
T3
T4
T5

71.0
76.0
83.0
89.0
97.0

Source: Authors computed results (2020)

4. Conclusion

This study evaluated comparative effects of
formulated soybean diets on the growth
parameters (length, width; weight gain and
rate of survival) of juvenile catfish (C.
gariepinus). The experiment was conducted
at the Fisheries Department of the Federal
College of Forestry (FCF, Jos), Plateau
State, Nigeria. The experimental period was
6 weeks (42days) and the experimental set-
up comprised five treatments; each
replicated. The results show the differences
in graded inclusion levels of the soybean
diets and their effects on growth
performance of C. gariepinus fingerlings.
The growth of juvenile catfish (C.
gariepinus) was significantly affected by
the soybean meal (control) (T5).This study
strongly recommends increased utilization
of the graded inclusion levels of soybean
meal (100%) formulated at 44% crude
proteins as the central soybean diet for
C.gariepinus fingerlings in aquaculture
systems particularly among smallholders to
improve their level of productivity. Also,
policies directed towards increased
intensification of soybean production in
agrarian ~ communities  should be
implemented. Further research on the feed
conversion ratio of C. gariepinus
fingerlings fed formulated soybean diets in
aquaculture systems should be carried out.
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