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ABSTRACT: This study analyzed the chemical compositions, growth performance and nutrient efficiency of
fish meal supplemented with varying percentage of S. indicum). A total of 150 of C. gariepinus fingerlings were
grouped into 6 tanks with 20 C. gariepinus per tank. Each tank of fish was served with prepared fish meals
supplemented with various levels of beniseed (S. indicum), namely, DT1 (commercial diet), stand as the control
group, DT2 (0% beniseed with 100% soya bean meal, DT3 (25% beniseed with 75% soya bean meal, DT4 (50%
beniseed with 50% soya bean, DT5 (75% beniseed with 25% soya bean and DT6 (100% beniseed with 0% soya
bean, individually. Chemical compositions of each experimental diet and fish carcass were determined and the feed
utilization by fishes was equally monitored and calculated. Higher levels of moisture content (7.42%), crude fiber
(4.24%), total ash (3.16%), crude protein and fat (29.21 and 30.01%) and carbohydrate (27.21%) were established
for the dietary group (DT6) as compared to other dietary groups. In contrast, the fish carcass moisture, crude fiber,
and total ash contents were high in fish fed DT4 and DT2 compared to others. Elevated calcium (760.7 and 763.6
mg/100g), phosphorus (683.4 and 685.1 mg/100g), sodium (302.4 and 303.4 mg/100g), potassium (820.6 and 825
mg/100g) and iron (32.67 and 37.31 mg/100g) contents were noted in DTS5 and DT6 than the other diets. The fish
carcass fed DT6 were richer in calcium (803 mg/100g), phosphorus (5023 mg/100g), sodium (492 mg/100g),
potassium (6313 mg/100g) and iron (5.12 mg/100g) than the others. C. gariepinus fed DT6 recorded high weight
gains (45.64 mg) while fish DT4 had a value of length gain (1.80 cm). Higher significant values were observed for
SGR (54.33%), PER (2.47%), FI (2.85%) and SR (80.23%) as feed utilization in fish fed DT6. However,
experimental diets (DTS5 and DT6) with 75 and 100% S. indicum inclusion look promising and would enhance
adequate growth performance and nutrient utilization of C. gariepinus, which may be used for the development of
the product in various food industries.
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Many wild plant products or seeds are been exploited
as foods because of their adequate amount of nutrients
provided to the inhabitants (Garbia et al., 2000, Peters
et al., 2016). Sesamum indicum L. is a class of
Pedaliaceae family of plants and it is found majorly
cultivated in countries like the USA, India, China,
Burma, Sudan and Nigeria (Garbia et al., 2000). It has
a high content of oil, and protein and mineral (calcium)
and been very good food for ages (Alobo, 2001). The
fried and fermented seeds are used in making soup for
human consumption (Uaboi et al., 2008). Sesame is a
good healthy food additive controlling diseases and
enhancing wellbeing. It’s used to prevent cancer and
heart disease (muyristic acid) and its consumption
reported to increase plasma gamma-tocopherol and
promoted a vitamin E activity which is used to prevent
cancer and disease of the heart (Conney et al., 2001).
Beni seed has been loudly used as a protein
supplement in the diet of fishes due to its digestible

nutritional contents, favorable growth performance
and feed utilization (Peters et al., 2016, Adeniyan et
al., 2013). Fisheries displayed a vital role in enhancing
the food security status of the people. It contributes
about 15-16% to the total animal protein consumed by
2.9 billion people in low-income and food-deficient
countries (Ayoola, 2010). About 520 million people,
which is almost 8% of the world population have been
estimated to depend majorly on income from fisheries
for sustenance. A good protein ingredient in fish
farming feed is the fishmeal and contributes
significantly to the variable production cost in the
aquaculture industry. However, decreasing fishmeal
supply relative to demand and increasing costs
threaten the sustainability and growth of the
aquaculture industry (Ayoola, 2010). Dietary protein
is described as the building block nutrient of the body
and is given the most prominent consideration in the
formulation of fish feeds. Lack of good quality feed
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for economic production adversely affects growth
rates, disease manifestation and the total harvest of
fish (Alatise et al., 2006). The success of fish farming
invariably depends on the provision of suitable and
economical fish feed (Effiong er al., 2019). The
development of a more suitable aquaculture feed
production will depend on identifying and establishing
alternative feedstuffs to fishmeal (Idowu and
Afolayan, 2013). This research considered the
inclusion of Sesame indicum (Beni seed) powder as a
source of proteins and antioxidants. The Beni seed also
has the double advantage of serving as a source of
mineral and vitamins. High proteinous fish meals have
reported provide health and wellness of fish that could
be related in terms of length and weight increases
(Keke and Anene, 2011) as well as growth
performances (Effiong et al., 2014). Past studies have
demonstrated that complete or partial substitution of
fishmeal with alternative proteins does not adversely
affect fish performance (Ayoola, 2010). Hence, by
promoting the inclusion of locally available protein-
rich crops in fish meals may increase the fish
production performance. Therefore, chemical
composition analysis of fishmeal will enhance fish
cultivation by improving fish growth performance and
the elimination of stress and disease conditions that
might affect product performance. This study was
therefore carried out to evaluate the nutritional
composition and growth performance of fish meal
supplemented with Sesame indicum (Beni Seed) in the
diet of Clarias gariepinus.

MATERIALS AND METHODS

Sample Collection: The sesame seed, maize, fish meal,
groundnut cake, vitamin premix, Sodium Chloride
common salt, Soya bean, and the experimental tank
were collected at Lapai main market, Niger state in
June 2019. Botanical identity was confirmed at the
Department of Biological Sciences, Ibrahim Badamasi
Babangida University, Lapai, Niger State.

Sample Preparation: The feedstuffs were finely
grounded and mixed in the plastic bowl into dough
form using hot water, with cassava starch as binding
material. The mixture was then pelleted by passing it
through a mincer of 2 mm die to produce a 2 mm
diameter size of pellets. These were sundried to about
10% moisture content, packed in polythene bags and
kept safe dry for use. The soya bean meal consisted of
fish meal, soya bean, maize and other ingredients as
presented in table 1. Feed formulation: Briefly, about
six (6) experimental diets at varying sesame seed and
soya beans meal compositions, namely, diet 1, 2, 3, 4,
5 and 6 were formulated (Table 2). The diet 1 is
composed of 25% sesame seed meal with 75% soya
bean meal, Diet 2 is composed of 50% sesame seed

meal with 50% soya bean meal, Diet 3 is composed of
75% sesame seed meal with 25% soya bean meal, Diet
4 is 100% sesame seed meal with 0% soya bean meal,
Diet 5 is 0% sesame seed meal with 100% soya bean
meal and commercial feed was used as control.

Table 1. Formulation of soya beans meal

Ingredients Combination (%)
Soya beans 48.4
Fish meal 21.5
Maize 11.4
Groundnut cake 15.2
Vitamin premix 1.3
Sodium chloride 2.2
Total 100

Table 2. Experimental diet formulation
Dietary Treatment (%)

DT DT DT DT DT DT

DTL " 3 4 5 6
Sesame 0 25 50 75 10
seed cD 0
Soya bean

100 75 50 25 0
meal

DT: Diet treatment, CD: Commercial diet,

Animals: A total of one hundred and fifty of Catfish
fingerlings (C. gariepinus) of mixed-sex and the same
age (mean weight of 4.5+0.20g) were purchased from
Lapai Gwari fish Village, along Lapai — Paiko-Minna
road, Niger state. The fishes were transported in an
aerated aquarium into the department of Biology,
Ibrahim Badamasi Babangida University, Lapai, Niger
State. Fishes were allowed to acclimatize to
experimental conditions for one week before the
feeding trial and were fed commercial fish feed meal
(2mmVital feed, company, and country) three times
daily. After the acclimatization, the fishes were
starved for 24 hours and the average weight and length
of all fish in each rearing tank was taken as initial
average weight and length. The water temperature, pH
level, hardness of water and available oxygen of the
aquarium were monitored throughout the experimental
period. The leftover feed in the aquarium water was
siphoned every day to avoid infections and mortality
during the period of the experiment.

Experimental treatment and design: The total of a
hundred and fifty of C. gariepinus fingerlings obtained
was selected randomly into six (6) rearing tanks with
20 fingerlings of C. gariepinus per rearing tank
(Kumar et al., 2011). Each rearing tank (T1, T2, T3,
T4, T5, and T6) was assigned to an experimental diet
as shown below, and all were replicated three (3) times
and covered with a net to prevent the predators. The
feeding trial commences after fish were starved for 24
hours before the introduction of experimental diet to
each rearing tank at the varying percentage of sesame
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seed and soya beans meals inclusion; DT1 was served
commercial diet only, DT2 was served with 0 and
100% of sesame seed meal and soya beans meal, DT3
was served with 25 and 75% of sesame seed meal and
soya beans meal, DT4 was served with 50 and 50% of
sesame seed meal and soya beans meal, DT5 was
served with 75 and 25% of sesame seed meal and soya
beans meal, and DT6 was served with 100 and 0% of
sesame seed meal and soya beans meal, respectively.
The fishes were fed with the experimental diet two
times a day at 4% of the bodyweight for twelve (12)
weeks. An electric weighing balance model of
Shanghai Jingtian J72101N was used to weigh the
fishes and total length was also measured every week.
The growth and nutrient utilization were computed
and the weight gained, length increased, mortality was
observed and recorded. The samples of the
experimental feed and the fish carcass were subjected
to proximate analysis (AOAC, 2004). At the end of the
experiment, the growth and nutrient utilization
parameters were computed for fishes on each diet
using the appropriate formulae as follow;

% Fish SR = Total fish survived 100
oS " Total fish used X

Where Fish SR = fish survival rate

i

W — W,
% WG = ———x100
T
Where WG = weight gain, W; = Initial weight, W¢=
Final weight, T = Time taken

logWy —log W,

% SWR = T

x100

Where SWR = Specific growth rate, W; = Initial
weight, W = Final weight, T = Time taken, log =
Natural logarithm

Total weight gain (g)

- Number of survived fish

Where FI = feed intake
Total food given (g)

~ Total weight gain (g)
Where FCR = feed conversion ratio

The proximate analysis of experimental diets and the
animal carcass was analyzed following the standard
method (AOAC, 2004). Moisture content was
determined by oven-drying to a constant weight, crude
fat and protein were determined using soxhlet
extraction and micro — Kjeldahl method, respectively.
Total ash and crude fiber were analyzed using muffle
furnace combustion and trichloroacetic acid method,

respectively. The carbohydrate was determined by 100
— (% moisture + %ash + %fat + %protein + % fiber)
(Henken et al., 1986, Blain, 2002, Effiong et al.,
2019). The macro minerals (calcium, phosphorus,
sodium, and potassium) contents of experimental diets
and fish carcass were determined using standard
methods of the French  Association for
Standardization, AFNOR (1977). The method of
photometric absorption by AFNOR (1984) was used
to determined calcium, sodium and potassium while
the method of spectrophotometric absorption was used
to analyzed total phosphorus and iron (AFNOR,
1984).

Statistical analysis: The data recorded were presented
as the mean+standard deviation. Data were analyzed
using one-way analysis of variance (ANOVA).
Differences were considered statistically significant at
P<0.05 (Zar, 1996).

RESULTS AND DISCUSSION

The nutritional constituents of dietary treatment and
that of the fish carcass both before to and after the
introduction of dietary treatment are presented in
Tables 3 and 4, respectively. The results revealed that
the nutrient composition of all dietary groups was
virtual different significantly (p<<0.05) when compared
to DT1 (control). A significant increased (p<0.05) in
the moisture content (7.42%), crude fiber (4.24%),
total ash (3.16%), crude protein and fat (29.21 and
30.01%), and carbohydrate (27.21%) were established
for the dietary group (DT6) as compared to other
dietary groups (Table 3). High levels of moisture
content observed in all experimental diets than that of
DT1 (control) may signify the proportion and
interaction of blend. The quality of foods may greatly
depend on the moisture and water activity of the
product (Peters et al., 2016). Again, the fat content in
all diets elevated with increasing levels of beniseed
inclusion. It may probably imply the oil nature of
beniseed meal added. The shelf life of meal products
is determined significantly with fat; therefore, high
content of fat could be relatively not desirable in fish
meal products. Rancidity in foods is promoted by fat
that may develop some compounds with unpleasant
smelling (Peters et al., 2016; Thekoronye and Ngoddy,
1985). The high amount of total ash and crude fiber
contents in all treatment diets compared to the control
diet imply that all treatment diets are high in minerals
and beneficial as it may be vital in the system of
gastrointestinal health and metabolism in animals
(Ragone, 1997). The findings of crude fat, fiber and
total ash established in this study were somehow lower
than the report of Olapade and George (2019). A
significant increase in protein values observed in
experimental diets than in DT1 (control) could be
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probably due to the vary percentage inclusion of S.
indicum seed. These findings obtained in respect of all
diets were lower significantly with what was
demonstrated by Olapade and George (2019). Good
numbers of amino acids are demonstrated in beniseed
(Peters et al., 2016, 21). Peters et al. (2016) reported

chemical score and net protein utilization,
respectively, which imply a significant constituent that
determines the quality properties of the fish meal.
Therefore, a significant supply of quality protein may
be expected from all the experimental diets to the fish
body.

that these amino acids have 62 and 54% as the

Table 3. Proximate analysis of nutrient constituent of the graded levels of the dietary treatments
DC (%) Dietary treatments

DT1 DT2 DT3 DT4 DT5 DT6
MC 2.50+0.01*  2.54+0.001°  2.58+1.00° 2.56+1.20° 4.50+0.01° 7.42+0.10°
CFi 1.20£1.00°  2.57+0.01° 2.70+0.01¢ 3.65+1.00° 3.86+1.00° 4.24+0.01°
TA 1.20+1.00°  1.70+£0.01¢ 2.23+1.00° 2.91+0.01° 2.10+0.01° 3.16+1.00
CP 8.65£0.02"  15.42+0.01°  22.34+1.00°  24.12+£0.01®  17.10+£0.01¢  29.21+0.01*
CFa 7.45+0.017  11.00£1.00°  19.45+0.02¢  24.56+0.02°  27.20£0.01®  30.01+1.00
CHO 9.36+0.01"  12.00+£1.00°  14.50+£0.02¢  17.32+0.01°  22.01+1.00°  27.21+0.01*

Data are presented as mean+standard deviation. Means with the different superscript within a row are significantly different (p<0.05). DC:
diet composition, MC: moisture content, CFi: crude fiber, TA: total ash, CP: crude protein, CFa: crude fat, CHO: carbohydrate, DTI:
commercial diet (control), DT2: 0% sesame seed meal with 100% soya bean meal, DT3: 25% sesame seed meal with 75% soya bean meal,
DT4: 50% sesame seed meal with 50% soya bean meal, DT5: 75% sesame seed meal with 25% soya bean meal, DT6: 100% sesame seed
meal with 0% soya bean meal.

Table 4. Proximate composition of fish carcass before to and after the graded levels of the dietary treatment for 12 weeks
Dietary Treatment

0,

D) DT2 DT3 DT4 DT5 DT6

MC 54.34+0.01°  42.23+0.01¢  42.25+0.03¢  43.01+0.04>  42.56+0.03°  42.13+0.03°
CFi 2.38+1.01° 2.27+0.03° 2.26+0.04° 2.16+0.03¢ 2.1540.03¢ 2.14+0.03¢
TA 3.50+0.01* 3.47+1.10° 3.43+0.02° 3.34+0.02° 3.25+0.02¢ 3.24+0.04¢
CP 16.25£1.01°  16.56+0.30¢  17.4240.02°  18.11+£0.03%  18.45+1.02*  18.46+0.04*
CFa 3.43+0.02¢ 3.51+0.04¢ 3.67+£0.01¢ 3.81+0.03° 4.08+0.03* 4.10+0.02°
CHO 1.01£0.01* 1.0440.02° 1.03+£0.03* 1.05+0.02° 1.05+0.04° 1.03+0.02°

Data are presented as mean+standard deviation. Means with the different superscript within a row are significantly different (p<0.05). DC:
diet composition, MC: moisture content, TA: total ash, CP: crude protein, CFa: crude fat, CHO: carbohydrate, DT1: commercial diet, DT2:
0% sesame seed meal with 100% soya bean meal, DT3: 25% sesame seed meal with 75% soya bean meal, DT4: 50% sesame seed meal with

50% soya bean meal, DTS: 75% sesame seed meal with 25% soya bean meal, DT6: 100% sesame seed meal with 0% soya bean meal.

Virtually, all the proximate composition of fish
carcass fed varying graded levels of experimental
dietary groups differed significantly (p<0.05) as
compared to the fish carcass fed a commercial diet
(DT1). The protein and crude fat content of fish
carcass fed all the dietary treatment was numerically
increased significantly (p<<0.05) as compared with that
of the control group (DT1). A linear increase of crude
fat which associated with an increasing percentage of
Sesame indicum levels in the diets was observed in fish
carcass across the board (Table 4). The elevated level
of protein (18.46%) and crude fat (4.10%) were
observed in carcass fed the diet group (DT6). The fish
carcass protein and crude fat treated with experimental
diets reflected with the protein and crude fat contents
in the respective treatment diets. That is various diets
generate different effects on crude protein and fat
compositions. This might be due to differences in S.
indicum seed meal levels in diets. The oily nature of S.
indicum could possibly reflect the linear increase in
the body fat observed in the fish carcass. All fish can
regulate amino acid and store excess dietary protein as
lipid (Effiong et al., 2019). This finding is in
agreement with that of Effiong et al. (2019) that the

protein content of C. gariepinus increased
significantly with increasing dietary protein levels of
the diet. Inversely, a significant (p>0.05) reduction in
moisture, crude fiber and total ash contents in fish
carcass which associated with increased levels of S.
indicum diet in various diets were recorded (Table 4).
The lower level of moisture (42.13%), crude fiber
(2.14%) and total ash (3.24%) were observed in
carcass fed DT6. In contrast, the fish carcass moisture
(43.01%), crude fiber (2.27%) and total ash (3.47%)
were highest in fish fed DT4 and DT2, respectively
(Table 4). The moisture, total ash, crude fiber contents
of fish carcass fed tested diets that were not related to
increasing levels of S. indicum seed meals in the
different diets might signify that the whole body
compositions are a reflection of treatment diets. The
finding is inconsistent with that of Effiong et al.
(2019). The macromineral content for both dietary
treatments and treated fish carcass were presented in
table 5 and 6, respectively. It reveals significant
variation (p<0.05) in all macromineral compositions
associated with elevated levels of S. indicum diets. The
dietary treatments (DTS5 and DT6) were significantly
richer in all macrominerals than the other diets.
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Elevated calcium (760.7 and 763.6 mg/100g),
phosphorus (683.4 and 685.1 mg/100g), sodium
(302.4 and 303.4 mg/100g), potassium (820.6 and 825
mg/100g) and iron (32.67 and 37.31 mg/100g) were
noted in dietary treatments (DTS5 and DT6) than the
other diets involved in this study (Table 5). The result
of macrominerals analyzed in treated fish carcass fed
graded levels of dietary treatment is presented in table
6. A significant increase (p>0.05) of all macrominerals

numerically, which associated with increased levels of
S. indicum was confirmed in tested fish carcass fed
dietary treatment across the board (Table 6). The fish
carcass fed diet containing 100% of S. indicum was
richer significantly (p>0.005) in calcium (803
mg/100g), phosphorus (5023 mg/100g), sodium (492
mg/100g), potassium (6313 mg/100g) and iron (5.12
mg/100g) than the other treatments involved in this
study (Table 6).

Table 5. Macro-mineral determination of the graded composition of the dietary treatments

Dietary treatment

MC (mg/100g

DT1 DT2 DT3 DT4 DTS DTé6
Calcium 460.7+0.02"  580.6£0.02°  676.3£0.03¢  678.3+0.04°  760.7£0.04°  763.6+0.03°
Phosphorus 476.3+0.03¢  620.2£0.04°  648.7+0.03°  657.3+0.02°  683.4£0.03°  685.1£0.04°
Sodium 2353+0.03°  267.2£0.04¢  272.3+0.04°  282.5+0.02°  302.4+£0.04*  303.4+0.03°
Potassium 654.3£0.03°  721.4+0.03¢  748.6£0.03°  760.3£0.02°  820.6+0.03*  825.5+0.04°
Iron 16.56+0.04"  18.55+0.02°  21.34+0.03¢  26.45+0.03°  32.67+0.03°  37.31+0.04°

Data are presented as mean+tstandard deviation. Means with the different superscript within a row are significantly different (p<0.05). MC:
macro-mineral composition, DT1: commercial diet, DT2: 0% sesame seed meal with 100% soya bean meal, DT3: 25% sesame seed meal
with 75% soya bean meal, DT4: 50% sesame seed meal with 50% soya bean meal, DTS5: 75% sesame seed meal with 25% soya bean meal,

DT6: 100% sesame seed meal with 0% soya bean meal.

Table 6. Macro-mineral determination of fish carcass constituent before and after the graded levels of dietary treatment for 12 weeks

After dietary treatments

MC (mg/100g)  —p 7y DT2 DT3 DT4 DT5 DT6
Calcium 565+0.04° 566£0.04°  612£0.03¢  70120.04°  751£0.02°  803+0.03°
Phosphorus 3165+0.05° 3176£0.05°  3845:0.03°  4102+0.03°  4254+0.04°  50230.06°
Sodium 236+0.03" 243£0.03°  252+0.04°  321£0.04°  430£0.04°  492+0.04°
Potassium 3143+0.041 3150£0.04°  3165£0.04¢  4201£0.05°  5102+0.03°  63130.05°
Iron 3.02+0.03° 320£0.04°  3.81£0.05°  4.03£0.06°  4.92+0.05°  5.12+0.06°

Data are presented as meantstandard deviation. Means with the different superscript within a row are significantly different (p<0.05). MC:
macro-mineral composition, DT1: commercial diet, DT2: 0% sesame seed meal with 100% soya bean meal, DT3: 25% sesame seed meal
with 75% soya bean meal, DT4: 50% sesame seed meal with 50% soya bean meal, DTS5: 75% sesame seed meal with 25% soya bean meal,

DT6: 100% sesame seed meal with 0% soya bean meal.

The elevation of macrominerals of the experimental
diets and fish carcass fed various experimental diets
compared to the control diet may be reflections of the
increasing percentage of S. indicum seed meals that
possesses improve mineral elements in all diets. It
agrees with what reported by Peters et al., (2016) and
disagrees with what demonstrated by Olapade and
George (2019). Activities of the metabolic processes
are mostly protected by mineral elements. Among
these are muscle contraction regulation, impulses
transmission, the formation of bone, osmotic pressure
maintenance, balances of acid-base, glucose
absorption, etc (Peters et al., 2016). Peters et al. (2016)
and Weaver and Heaney, (2006) reported that calcium
is a macronutrient essential to health and wellbeing,
which performs a diverse biological functions in the
human body. It serves as a second messenger for
nearly every biological process, stabilizes much
protein and in deficient amounts is associated with a
large number of diseases. The results for the growth
performance and feed efficiency are shown in table 7.
The utilization of diet by the fishes is in the following
order: DT6>DT2>DT4>DT3>DT5>DT1 (Table 7). A

significant difference (p<<0.05) in growth performance
and feed efficiency were observed in fish treated with
the graded level of diets compared to the fish served
with DT1 (control). The weight gains of fish fed
different diets are arranged in the following order:
DT6>DT2>DT3>DT4>DT5>DT1 with the DT6
(45.64 mg) recording highest significant value for
weight gains (Table 7). A significant (p<0.05)
increased in length gain were observed in fish fed DT1
(1.47 cm), DTS5 (0.98 cm) and DT6 (0.26 cm) while
DT2 (1.77 cm), DT3 (1.65 cm) and DT4 (1.80 cm)
were not differed significantly (p<0.05). A significant
difference (p<0.05) in growth performance and feed
efficiency that were observed in fish treated with
varying graded levels of diets compared to the fish
served with DT1 (control) imply that the treated fish
probably utilizes the experimental diets for growth.
Also, it could be possible that varying percentage of S.
indicum seed meals in the experimental diets were
utilized well by experimental fish which resulted in
good performance of fish as regard their weight and
length gain.
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Table 7. Growth performance and nutrient utilization of C. gariepinus fed dietary treatments containing graded levels of S. indicum.

Dietary treatments

GP DT1 DT2 DT3 DT4 DT5 DT6
IW (mg) 54.1120.06° 51.21+0.04°  52.32+0.04° 50.01+0.04°  49.67+0.02¢  53.01+0.03°
FW (mg) 72.50+0.05¢  91.02+0.03>  89.32+0.05° 83.40+0.02¢  77.85+0.05¢  83.56+0.05°
WG (mg)  18.39+0.03°  39.81+0.02*°  37.01+0.06 33.39+£0.03°  28.18+0.01¢  30.64+0.04¢
IL (cm) 7.54+0.05° 7.2140.02° 6.78+0.01¢ 6.71£0.03¢ 7.35+0.07° 8.20+0.05"
FL (cm) 9.01+0.04* 8.78+0.02° 8.65+0.02° 8.51+0.03" 8.33+0.05° 8.46+0.04°
LG (cm) 1.47+0.03° 1.77+0.01° 1.65+0.04* 1.80+0.02° 0.98+0.04° 0.26+0.03¢
FE (%)
SGR 21.90£0.02¢  44.40+0.04>  44.06+0.06° 39.7540.07°  33.55+0.05°  54.33+0.04°
PER 1.13+0.03¢ 2.40+0.05 2.12+0.05" 1.84+0.04¢ 1.53+0.03¢ 2.47+0.03*
FI 1.22+0.06° 2.3440.01° 1.95+0.01° 2.09+0.02° 1.66+0.02¢ 2.85+0.05"
FCR 0.22+0.04 0.10+0.03 0.11+0.04 0.12+0.03 0.14+0.04 0.09+0.05
SR 70.00+0.04¢  85.00+0.04>  95.00+0.02° 80.00+0.06°  85.00+£0.04*  80.23+0.02°

Data are presented as meantstandard deviation. Means with the different superscript within a row are significantly different (p<0.05). GP:
growth performance, FE: feed efficiency, IW: initial weight, FW: final weight, WG: weight gain, IL: initial length, FL: final length, LG:
length gain, SGR: specific growth rate, PER: protein efficiency ratio, FI: feed intake, FCR: feed conversion rate, SR: survival rate, DTI:
commercial diet, DT2: 0% sesame seed meal with 100% soya bean meal, DT3: 25% sesame seed meal with 75% soya bean meal, DT4: 50%
sesame seed meal with 50% soya bean meal, DTS5: 75% sesame seed meal with 25% soya bean meal, DT6: 100% sesame seed meal with 0%

soya bean meal.

The proteins of plants and animal sources have
reported in enhancing the growth performance of C.
gariepinus (Idowu and Afolayan, 2013, Sogbesan et
al., 2005, Sogbesan, 2007). Glencross et al. (2007)
have demonstrated that the growth of fish is
dependence on the ingredients and their percentage
inclusion in the formulated feed. Audu et al. (2004)
have narrated that source of plant protein together with
available feed ingredients could be needed to generate
a less costly diet for fish. This trend with the utilization
of plant protein in the diets of fish has been confirmed
(Olapade and George, 2019). Protein from plant
sources with available feed ingredients is been
confirmed vital in the formulation of highly nutritious
and cost less effective fish diets that have the ability to
optimize the C. gariepinus production. Promoting less
cost production of diets using available food materials
in nature with the addition of conventional feeds have
been confirmed in aquaculture (Adeogun et al., 1999).
Higher significant values were observed for SGR
(54.33%), PER (2.47%), FI (2.85%) and SR (80.23%)
as feed utilization in fish fed different diets with S.
indicum inclusion. However, FCR of fish fed different
diets recorded no significance differ from each other
(Table 7). Increased significantly, in SGR, PER, FI,
FCR, and SR of all experimental diets than the DT1
(control) observed in this study could reflect the good
utilization of vary percentage of S. indicum in the
experimental fish diets. Elevated values of SGR and
low value of FCR experienced in this study that is not
agreeable with what other researches narrated (Idowu
and Afolayan, 2013, Olapade and George, 2019)
reflect good quality of diets and their utilization by the
experimental fish. It was reported that proper feeding
management, condition of the experiment, the system
of culture, water maintenance, the adequate balance of
amino acids, carbohydrates and good taste of fish diets
determine the feed conversion efficiency of fish (Ovie

and Ovie, 2007). S. indicum seed meal is a good source
of plant protein; however, the ability of fish to make
use of proteins is the dependence of fish species
(Olapade and George, 2019, Lim and Dominy, 1990).
The high values of survival rate recorded in fish fed
experimental diets than the control diet signify the low
rate of mortality in fish fed the experimental diets
compare to the control diet. This could be possibly due
to the low level of ammonia and stress generated in the
experimental diets compared to the control diet.
Hence, the low cost and nutritious aquaculture feeds
could be achieved by utilizing the S. indicum seed
meal. This result was in line with what Idowu and
Afolayan (2013) reported but not agreeable with the
report of Olapade and Afolayan (2019).

Conclusion: All findings from this study have shown
the potential of all experimental diets with varying
degrees of beniseed (S. indicum) meal as a supplement
to fish meal of C. gariepinus fingerlings. However,
experimental diets (DTS and DT6) with 75 and 100%
S. indicum inclusion would enhance adequate growth
performance and nutrient utilization of C. gariepinus
and may be used for the development of the product in
various food industries.
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