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ABSTRACT: An experiment was designed and carried out to assess the growth responses of Heterobranchus bidorsalis
fingerlings fed graded levels of toasted Vigna subterranean based diets with the aim of establishing the best inclusion level
of Bambara groundnut seed meal. Ground decorticated toasted bambara groundnut (BG) was incorporated as a non-
conventional feedstuff at 0% (T1); 10% (T2); 20% (Ts); 30% (T4) and 40% (Ts) level of replacement for soyabean for
treatment one to five respectively. One hundred (100) fingerlings with an initial mean weight of 2.5+0.5g were stocked
randomly to five treatments in triplicate groups and were fed to satiation twice daily for 70 days. At the end of the
experimental period there was no significant difference (P>0.05) among all treatments in terms of specific growth rate and
percentage weight gain while feed conversion ratio of T2 (1.61) and Ts (1.78) were significantly different (P<0.05) from that
of Control (2.93), T4(2.86) and Ts (2.55). The specific growth rate and the percentage weight gain had highest values in T1
(1.72 and 13.07 respectively) and lowest value in Ts (1.42 and 10.85 respectively). The protein efficiency ratio was highest
in T2 (2.00) which was not significantly different (P>0.05) from Ts (1.89) but had the least value in T1 (1.16). The Net
Protein Utilization (NPU) had the highest value in T2 (43.4) while the least NPU value was recorded in T4 (14.65)

Keywords: Heterobranchus bidorsalis feed, Vigna subterranean, fingerlings feed, Bambara groundnut diet, Non-
conventional feedstuffs

Introduction

In Nigeria, fish is widely accepted by the populace, thereby making the demand for it to be on the increase. In
recent times, a good amount of fish consumed by Nigerians is from aquaculture because the conventional fish
caught from ocean and rivers are continually declining due to over fishing and environmental hazards (FAO,
2006). Jamiu and Ayinla (2003) reported that feed accounts for a minimum of 60 % of the total cost of fish
production in Africa including Nigeria and a major factor that determines the viability and profitability of fish
farming enterprise. As aquaculture production becomes more and more intensive in Nigeria, fish feed will be a
significant factor towards increasing the productivity and profitability of aquaculture (Akinrotimi et al., 2007).
The need to intensify the culture of the fish, so as to meet the ever increasing demand for fish has made it
essential to develop suitable diets either in supplementary forms for earthen ponds or as complete feed in tanks
and other artificial enclosures (Olukunle, 2006).

Soyabean that serves as the most utilizable plant source of protein in feed formulation has become expensive
and has to be imported to meet local demands in sub Saharan countries like Nigeria (Fagbenro and Adebayo,
2005; Shipton and Hecht, 2005). This underscores the need for alternative plant protein; the search for
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alternatives to soyabean is important for sustenance of the aquaculture industry and its profitability hence the
study on bambara groundnut. Bambara groundnut (Vigna subterranean L.) is a legume grown mainly in the
Middle Belt region and Enugu State of Nigeria (Doku and Karikari, 1971). Bambara groundnut seed has been
reported to contain 14-24 % crude protein (Rachie and Roberts, 1974 and Olomu, 1995). The protein of the nut
is of high biological value (Olomu, 1995), with a high amount of lysine (6.60 %) and 1.30 % methionine
(Temple and Aliyu, 1994). According to Ezuoke (2003), bambara groundnut is not an oily seed since it contains
only about 6 % of ether extract. It contains moderate amounts of calcium and iron, though poor in phosphorus
and with fairly high contents of thiamine, riboflavin, niacin and carotene, but very low in ascorbic acid
(Oyenuga, 1968). The objective of this study is to determine the growth, and nutrient utilization of bambara
groundnut by Heterobranchus bidorsalis.

Materials and methods

This study was conducted within the premises of the wet laboratory of the Department of Aquaculture and
Fisheries Management, Faculty of Agriculture, University of Benin, Benin City, Edo State for seventy (70)
days.

Experimental diets: Bambara groundnut (Vigna subterranea) whole seeds were decorticated and toasted on a
well heated pot for ten minutes to reduce the effect of toxins and protein inhibitors such as polyphenols and
trypsin inhibitors, after which it was allowed to cool then milled into fine form. Fishmeal, soybeans cake, corn
meal, palm oil, Vitamin E-gel and bone meal were purchased from a retail outlet at Murtala Mohammed Way in
Benin City. The composition of the experimental diets is shown in Table 1.

Table 1: Composition of the experimental diets

Ingredients Treatments

T1 T2 T3 Ta Ts
% Substitution of Bambara seed meal 0 10 20 30 40
Fishmeal (65.5 % CP) 25.40 25.40 25.40 25.40 25.40
Soya bean (38.8 % CP) 42.00 32.00 22.00 12.00 2.00
Bambara ground nut (31.5% CP) 0.00 10.00 20.00 30.00 40.00
Maize (9.5 % CP) 20.00 20.00 20.00 20.00 20.00
Bone meal 4.00 4.00 4.00 4.00 4.00
Palm oil 8.00 8.00 8.00 8.00 8.00
Vitamin E gel 0.60 0.60 0.60 0.60 0.60

The various ingredients were measured accurately to their required quantity, after which they were
homogenously mixed, finely pelleted and dried at the departmental fish farm. The pelleted feed was stored in
sealed containers throughout the duration of the experiment. Heterobranchus bidorsalis fingerlings (mean
weight 2.5+0.5 g) were obtained from hatchery section of the Department of Aquaculture and Fisheries
Management, University of Benin, Benin City.
Feeding trial: The study was conducted in the wet laboratory of Department of Aquaculture and Fisheries
Management, University of Benin, Benin City. Fifteen (15) rectangular plastic tanks, five (5) treatments in three
(3) replicates measuring (30 cmx36 cmx52 cm) were used. Each tank was filled up to 2/3 of its volume with
bore-hole water attached to the laboratory. The fishes were weighed in batches of five into each of the
experimental units replicated three for each treatment. They were fed twice daily to satiation to ensure
maximum growth between 8:00 - 9:00 h and 15:00 - 16:00 h. Feeding was monitored for each unit to ensure that
fishes were not underfed or overfed. The experimental units were cleaned by total changing of the water daily.
All fishes per replicate were weighed and counted weekly to determine growth and survival. Weekly weighing
of feed was also carried out. The data obtained from the feeding trials were tested for significant differences
using one way Analysis of Variance (ANOVA) test and the means were separated using Duncan’s Multiple
Range Test, all at 5% level of significance.
Parameters Monitored: Data on feed consumed and weight gain were collected weekly for each unit from
which the following performance parameters were evaluated.

1. Weight gain (WG) = Wo— Wi (g

where; W1 = initial weight, W- = final weight

2. Feed intake = Initial weight of feed — Final weight of feed
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Loze WZ2— loge W1
= = X100
T2— T1

where: T1 and T, are time of experiment in days.
W, = final weight at T»
Wi, = initial weight at T,
Loge = natural logarithm.

3. Specific growth rate per day (SGR) % =

Weight Gain

- i - %=—7"-"—""—X100
4. Relative weight gain (PWG) % Initial Weight

Feed Intake(g)

5. Food conversion ratio (FCR) = Wet Weight Gain (z) X100

Weight Gain (g)

6. Protein efficiency ratio (PER) = X 100
y ( ) Protein Intake

Initial stocked —mortali
¥ X 100
Initial stocked

7. Survival rate % =

Results

The proximate composition of experimental diet (Table 2) shows that crude fat is highest at T (15.22 %) and
lowest at T4 (13.60 %), crude fibre content was highest in T1 (4.45 %) and lowest in T, (3.15 %), moisture
content was highest in T, (6.54 %) and lowest at T3 (6.19 %). Crude protein value was highest in T4 (42.58 %)
and lowest in Ts (28.00 %), Ash content value was recorded to be highest in T, (10.42 %) and the lowest in T3
(9.15 %).

Temperature of water within the experimental period was averaged 28 °C and pH at 7.4

Table 2: Proximate composition (%) of experimental diets

Proximate Composition Treatments Bambara Groundnut
T1 T2 Ts Ts Ts
Moisture content (%) 6.24 6.54 6.19 6.52 6.43 7.75
Protein content (%) 41.42 36.75 39.00 42.58 28.00 31.50
Ether extract (%) 15.22 14.25 14.88 13.60 14.57 9.25
Crude fibre (%) 4.45 3.15 3.27 3.95 3.52 4,54
Ash (%) 9.67 10.42 9.15 9.65 10.24 10.34
NFE (%) 23.00 28.88 27.51 23.69 37.23 45.75

Proximate composition of test fish is presented in Table 3. The fat content were irregular; Ts had the highest
value (15.91) while T; had the lowest value (14.29). Ash content of test fish was highest in T, (10.35) and
lowest in T, (9.55). T3 had the highest crude protein value (68.25% CP) while Ts had the least value (60.08%
CP).

Table 3: Carcass composition (%) of Heterobranchus bidorsalis fingerlings fed varying levels of Vigna
subterrenean. seed meal based diets for 70 days

Initial carcass TSF 1 TSF 2 TSF3 TSF4 TSF5

Moisture content (%) 5.06 5.13 4.73 4.35 4.23 5.13
Fat (%) 15.21 14.29 14.82 15.85 15.46 15.01
Ash (%) 10.20 10.35 9.55 10.00 9.84 10.22
Crude protein (%) 64.75 61.83 65.33 68.25 67.08 60.08
NFE (%) 4.77 8.39 5.56 1.55 3.38 8.66

TSF = Test fish carcass composition
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The growth response and nutrient utilization data evaluated (Table 4) displayed a regular trend with almost all
substitution levels. At all levels of substitution, there was an increase in weight gain. The highest weight gain
was recorded in T3 (3.23) that was fed with diet containing 20% bambara seed meal. This treatment was not
significantly different (P<0.05) from T2 and T4 with inclusion levels of 10 % and 30 % respectively but was
significantly different (P<0.05) from T and Ts with inclusion levels of 0 % (control) and 40 % respectively.
Percentage weight gain showed no significant difference (P>0.05) across all treatments. However, T1 had the
highest value (13.07) while Tshad the least value (10.85).

Table 4: Growth response and nutrient utilization of Heterobranchus bidorsalis fingerling fed Vigna
subterrenean seed meal based diets

Treatment
Parameters T1(%) T, (%) T3 (%) T4 (%) Ts(%) SEM
0 10 20 30 40
Weight gain (g) 2.11° 2.47% 3.23 2.30% 1.70° 047
Feed Intake 4.842 3.45P 3.56° 4.462 3.32° 0.34
Percentage weight gain (g) 13.07 12.79 11.48 10.97 10.85N  1.19
Specific growth rate (g) 1.72 1.70 1.54 1.48 1428 0.15
Feed conversion ratio 2.93 1.612 1.782 2.68P 2.55P 0.35
Protein efficiency ratio 1.16° 2.002 1.892 1.44° 1.50° 0.17
Survival rate (%) 94.67° 98.672 1002 1002 1002 1.21
NPU 15.83°¢ 43.42 26.04° 14.65° 39.432 3.70

Mean in each row with the same superscript are not significantly different (P>0.05)
SEM = standard error of mean NS= No significant difference

Feed intake in T1 and T4 were not significantly different (P>0.05) from each other but were significantly
different (P<0.05) from T, T3 and Ts which were also not significantly different (P>0.05) from each other. Ts
recorded the lowest feed intake value (3.329) while T had the highest feed intake value (4.849).

There was no significant difference (P>0.05) in the specific growth rate value across all treatments after the
experimental period. However, T1 (1.73) had the highest specific growth rate while Ts(1.42) recorded the lowest
value.

The feed conversion ratio (FCR) recorded was an indication that food was converted to flesh at different rate.
The best FCR value was reported in T, (1.61) while the control diet had the highest value (2.93).

Protein efficiency ratio showed no significant difference (P>0.05) between T, and Tsz. There was also no
significant difference (P>0.05) between T1, T4and Ts. The highest value was recorded in T, (2.00) while the least
value was reported in the control diet (1.16).

Net Protein Utilization (NPU) value was irregular in all treatments with T having the highest value of 43.4 %
and T4 having the lowest value of 14.64 %. T, and T, were significantly different (P<0.05) from T.and Ts.

Discussion

The survival of the experimental fish could be as a result of good water quality management, good handling and
the suitability of BSM as an ingredient in H. bidorsalis diet.

The crude protein content of the bambara nut of 31.5 % CP was higher than the 21.92 % CP reported by Enyidi
and Mgbenka, (2014) and 15.75 % CP reported by Ekenyem et. al. (2006). It indicates that there are factors
which affect the crude protein content such as the processing methods (Ndidi et al., 2014) and variety (Enyidi,
2012). The fat content of 9.25 % was higher than the 4.75 % reported by Ekenyem et al. (2006).

The study showed no significant difference (P<0.05) between the growth performance (percentage weight gain
and specific growth rate) of the fingerlings fed the compounded Bambara nut substituted diets and that fed the
conventional soyabean meal diet (control diet). This can be attributed to proper utilization of the compounded
BSM. It may also be due to the fact that bambara groundnut contains the major limiting amino acids in plant
based diet; lysine and methionine in high proportion (Poulter, 1981) and as reported by Ozoério et al. (2002),
High lysine content has been noted to improve feed intake in African catfish. Brough and Azam-Ali (1992),
reported that bambara nut seed makes a balance food as it contains sufficient quantities of carbohydrate, protein
and fats with relatively high proportion of lysine and methionine as percentage of the protein. Amarteifio et al.
(2006) reported that bambara groundnut is a good source of minerals and can be helpful in formulating a
balanced diet.
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The results obtained from this study showed that the control diet (0%) had a better growth rate which was
closely followed by T, (10%) and T3 (20%). This means that among the diets in which BSM was included, T-
had the highest growth rate of 1.72 g than all other inclusion levels of BSM. This however does not correlate
with the study carried out by Aliu and Ikoko (2016) of BSM fed to Clarias gariepinus fingerlings in which
growth rate was found to be highest for diet containing 40% BSM and also the works of Aliu and Okolie (2005)
and Santiago et al., (1986) who also recorded that 40% inclusion level of bambara nut produced best result in
terms of growth rate.

Opara (1996) and lyayi (2001) observed that higher crude fibre levels in diets depressed weight gain. Therefore
the improved weight gain of fish fed the BSM can be due to the fact that the crude fibre content of the BSM
diets were lower than the control diet as shown in Table 2, hence this contributed to the improved weight gain of
the fish fed with the BSM diets. It is also probable that the common processing techniques for bambara nut such
as toasting and milling employed in this study were able to modify the nutritive value of the bambara nut thus
ensuring nutrient availability to the fish. This view is in harmony with the report of Just (1982) who reported
that common processing techniques such as grinding, pelleting, and others could modify the nutritive value of
diets which also agrees with Fagbenro (1999), Francis et al., (2001) and Siddhuraja and Becker (2003) who
reported that reduction in anti-nutrient by different processing techniques resulted in better palatability and
growth in fish.

Feed utilization expressed as FCR is known to be affected by body weight (Pandian, 1967), ration and size
(Condrey, 1982). The higher FCR for T4 (0%), T4 (30%) and Ts (40%) indicated that feed utilization became less
efficient and apparently fish did not consume the amount of protein needed for optimum growth (Anguas-Vélez
et al., 2000). According to Adikwu, (2003) the lower the FCR, the better the feed utilization by the fish. The
result from this study shows that the feed was better utilized by the fish fed with 10% BSM inclusion diet and
20% BSM inclusion diet since the FCR of these two treatments were not significantly different. The low FCR of
diets containing BSM is in line with the findings of Aliu and Okolie (2005) which stated that feeds that contain
bambara nut have low FCR. Contrary to this study, Uchechukwu et al. (2014) reported that increasing level of
soybean recorded decrease in FCR catfish larvae.

From the result of this feeding trial, it is obvious that that the growth and nutrient utilization of H. bidorsalis
were influenced by the levels of bambara nut seed meal inclusion in the diets. Bambara nut is estimated to
contain about 30% neutral sugars identified as glucose and galactose (Minka and Bruneteau, 2000), hence a
combination of oil and sugars plus fish meal content of feed may have contributed to the palatability and
positive gustatory effect. All the experimental diets were accepted by the experimental fish indicating that the
incorporation of BSM in fish diets did not have adverse effect on the palatability of the experimental diets. It has
been noted that cultured fish in artificial enclosures such as cages depend solely on the nutrient from the feed for
growth with little or no contribution from natural food. This implies that the general increase in weight of trial
fish was an indication that all the diets met a part or the whole nutrient requirement for growth in H. bidorsalis
fingerlings.

Conclusion

The result of this study showed that bambara seed meal (BSM) can be used as an alternative source in place of
soya bean meal in the diet of H. bidorsalis fingerlings without necessarily impairing the growth rate of the fish.
The result obtained from this study showed that among the diets which contained BSM, T3 with 20% inclusion
level performed best, however this performance was not significantly different from T, with 10% inclusion level
but since weight gain of fish is what would translate into income for the fish farmer at the end of the production
cycle, 20% inclusion rate of BSM in H. bidorsalis diet would produce better and more profitable result at
present.
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