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Abstract

An assessment of the nuiritive value of the waste shurry of the African locust bean, Parkia biglobosa
as an energy source in practical diets for tilapia was carried out in glass aquaria. Five diets (35%
crude protein) were formulated in which yellow maize was replaced at varying level with parkia
slurry waste as follows: Diet 1, (100% slurry), diet 2, (100% yellow maize); diet 3 (75% slurry, 25%
yellow maize), diet 4 (50% slurry, 50% yellow maize), diet 5 (25% slurry, 75% yellow maize).

Growth performance and nutrient utilization of the fish were based on average daily weight gain
(ADG), specific growth rate (SGR), feed conversion ratio (FCR), and protein efficiency ratio (PER).

Good growth and feed utilization efficiencies were obtained in all diets, however diet 5 had
significantly better growth and food utilization with the highest average daily weight gain (ADG) of
0.60, SGR (2.32} and PER (3.05% per day). Difference in SGR were not significantly different
between all diets. The result showed that parkia slurry was better utilized by tilapia fish in diets 3
and 5 where their replacements were neither wholly nor equal.
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Introduction

The high cost and the shortage of complete
feeds for fish in aquaculture ventures in Nigeria
places a constraint on the successful operation of
intensive aquaculture business. Fish meal, which
is the major sousrce of protein, is used at a high
level in all feeds. Fish meal is not locally
produced at commercial level in Nigeria, and
hence has to be imported. The need to reduce
this cost is very paramount in the aqua-business.
Tt has been observed that this cost could only be
reduced by employing one of these two options:
(a) by replacement of the fish meal (Tacon,
1981; Jackson et al.,1982) and (b) by utilizing
the protein-sparing action of carbohydrate or
lipids and thus reducing the amount of fish meal
required (Adron ef al, 1976; Austreng ef al.,
1977, Wee and Ng, 1986). In order to satisfy
these objectives, Hepher (1979) opined that by
feeding energy rich - ingredients as a
supplementary diet, significant increased fish

production could be realized while at the same
time cutting cost. Research studies into cheaper
alternative protein and energy feedstuifs for the
development of low-cost feeds for small-scale
farmers has become an utmost priority in the
developing countries. It is in this context that the
present study was conducted, using the Africa
locust bean slurry waste.

The African locust bean tree (Parkia biglobosa
Jacg) is a perennial tropical trec legume
{Campbell-Platt, 1930). In West Africa, the seed
of this leguminous iree crop is fermented to
yield a traditionai fcod comdiment called
‘dawadawa’ or ‘ire’ (Cdunfa, 1581).

The freshly harvested African locust beans are
contained in pods. The pods contain a yellow
dry powder 7 pulp in which the dark brown sceds
are embedded. The first major operation in the
~ruduction of ‘dawadowa’ is the removal of the
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locust bean seeds from the pods. One of the by-
products of this operation is the yellow pulp,
which forms thick sturry when water is added.
This locust bean shurry (LBS) causes pollution
_in the water and even in the envitonment where

ing and processing of this crop is a viable
trade. :

The present study was therefore designed to
incorporate locust bean shurry as replacements
(in certain proportions) for yellow maize. The
five diets were formulated to contain a constant

level of protein and varying amounts of energy ,

supplied by LBS. The growth rate, feed
conversion cfficiency, survival rate and carcass
quality of Orechromic niloticus L., fed the dicts
were assessed.

Materials and Methods
Sample collection and processing

The pakia pods were collected from the wild
within the farms of the College of
Environmental Resources Management,
University of Agriculture, Abeokuta, Nigeria.
The seeds were removed from the pods and
soaked in water for 10 hours.

Thereafter, the soaked seeds were rubbed
manually to ease the separation of the slurry
from the seeds. The separated sturry was packed
into jute bags and pressed so as to drain off
excess water. The slurty was left for 4 hours to
ferment before sun drying. The dried shurry was
then grounded into powder form using an
electric blending machine. Five diets (35%
crude  protein): were- formulated containing

-vaiying. level of LBS substituted at the rate of

100%, 75%, 50%, 25% and 0% with yeltow
maize (Table 1)

Tabie 1: Ingredient and nutrient composition (g/100g) of diets

1 2 3 4 5
Ingredients
Fish meal 3000 30,00 30.00 3000 30.00
Yejlow maize - 5200 2600 3900 13.00
Shurry waste 5200 - 2600 13.00 39.00
Rice grain 500 500 500 500 500
Opyster shell 450 450 450 450 450
Vit./Mineral 400 400 400 400 4.00
Vegetable oil 250 250 250 250 250
Starch binder 1.60 1.60 1.60 1.60 1.60
Salt (NaCL) 040 040 040 040 040
CPV (%) 3500 3500 3500 3500 3500
Nutrient content
Crude protein 1053 1325 1306 1837 1538
Crude lipid 658 617 327 701 9.33
Crude fibre 1934 1854 1880 1786 1748
Ash 36.20 3465 36.10 3345 32.15
Moisture 88 886 948 9.35 8.78
NFE 1849 1943 1929 1346 1688

Ingredients were thoroughly mixed in a Hobbart
A-200T pelleting and mixing machine to obtain
a homologous mass. The mass was then passed

through a mincer to produce 0.9mm sized

pellets. They were sun dried and consequently
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broken into convenicnt sizes, and kept in-the
refrigerator before being fed to the fish.

Experimental procedure and the fish

The feeding trial was conducted in glass tanks
(40x90x40cm) in the Fish Laboratory of the
Department of Agquaculture and Fisheries
Management, University  of Agriculture,
Abeokuta, Nigeria. All male fingerlings of O.
niloticus (12.5 + 12g) produced from Eweje
Fish Station, Eweje, Odeda Local Government,
Ogun State werc procured. The fish were
acclimatised in glass tanks for 7 days. They
were ‘fed with commercial feed obtained from
the Nigeria Institute of Oceanography and
Marine Research, Victoria Island, Lagos,
Nigeria. 20 fish were randomly stocked into
each tank, with two replications per treatment.
The experimental diets were assigned randomly
to the tanks, and each group of fish was fed at
5% body weight day' in two equal portions at
9.00-10.00 hour and 16.00-17.00 hour for 8
weeks (56 days). Weight of feed was adjusted
every week after weighing the fish. The
physico-chemical parameters of the water
medium were investigated in accordance with
the procedures of A.O.A.C 1984.

Diet performance evaluation

The diet performance was evaluated according
to Olvera-Novoa et al.,(1990) as follows:

ADG (average daily weight gain) =

Final weight — initial weight

Number of days of experiment

SGR (% day ') (specific growth rate ) = 100

og, final weigh-log initial weight
No of days of experiment

FCR (feed conversion ratio) =
[dry weight of feed fed ()1
{Fish weight gain (g)}
PER (protein efficiency ratio) =
[Fish weight gain ()}
[Protein fed (g))
PPV (protein productive value) = 100 X (protein
gain/protein fed)

At the end of the experiment, the final 1otal fish
population (those that survived during the
experiment) was deducted from the initial fish
population to determine the survival rate. Five
fish from each tank were killed by decapitation
and used for carcass analyses.

Statistical analysis

Data resulting from the experiment were
subjected to one-way analysis of variance
(ANOVA) using the SPSS (Statistical Package
Computer Software, 1988 Version). Duncan’s
multipe range test was used to compare
difference among individual means at the 0.05
significance level (Duncan, 1995).

Results and Discussion

in all the tanks, the fish were observed to readily
accept the experimental diets, the feeds were
completely consumed within the first 1 - 15
minutes of administration. Afier the first 2 days,
there was no mortality and the fish appeared to
be morphological normal at the close of the
experiment. The water quality parameters were
all within the tropical tolerance for Tilapia as
showed -in Table 3. The water temperature
ranged from 25.8 to 32.90C, while the dissolved
oxygen was between 8.84 and 12.9 mg/i and pH
values between 8.2 and 9.6.
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Table 2: Proximate composition of dietary ingredients (3/100g dry matter)

Components Crude protein  Lipid  Crude fibre Ash Moisture NFE
Fish meal 60.3 . 8.1 0.9 11.6 7.8 113
Yellow maize 9.5 4.1 3.0 28 6.9 73.7 -
LBS 7.9 23 18.9 12.3 93 493
Rive bran 10.6 8.8 12.3 9.1 55 53.7
Oyster shell 5.7 44 29 3.6 2.6 80.8

Table 3: Water parameter in experimental tank for the duration of the experiment

Parameter Range Mean value
pH 8.2-9.6 8.7
Temperature °C 25.8-32.9 30.2

Total ammonia mg/l NH;-N 0.19-4.22 2.65

Total alkalinity mg/l CaCo, 279-469 384
Dissolved oxygen mg/l 8.84-129 10.8

A summary of the growth performance and
nutrient utilization is presented in Table 4. Fish
grew well in all treatments except for diets 2 and
1 (100% yellow maize and 100% LBS
respectively) that had relatively lower average
daily growth (ADG) of 0.5 and 0.55
respectively, Difference in specific growth rate
(SGR) were not significantly different between

all the diets. Good protein efficiency ratio (PER)

was obtained from all the diets, ranging from
2.03 in diet 2 to 3.05 in diet 5. the PER obtained
is considered to be very good when compared to
the values (1.70 — 1.83) obtained when Balogun
and Fagbenro (1995) fed all male tilapia with
macadamia press cake. Fashakin ef af, (1999)
also obtained lesser PER values (1.7-2.1) when
all-male tilapia. was fed with duck weed as
protein feedstuff. '
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Table 3: Growth response and feed utifization

substitution

of O. niloticus fed varving LBS/yellow maize

Diet1 Diet2 Diet3 Diet4 Diet5 +SEM®
Mean initial weight (g) 126° 129° 1277 1277 128 1.7
Mean final weight (g) 432¢ 415" 430° 465" 463° 129
ADG(g) 0558 051° 056° 060° 060 006
SGR? (%/day) 220° 209" 221* 232® 230" 004
PER® 20958 203 263 305 246° 003
PPV (%) 3206" 29.63° 31.09° 32.88° 3061° 177
FCRE (%) 0.82° 094° 079 070° 085" 003
Total digestibility 526 493 528 499° 59.1°
APDP : 497° 533" 474%  56.7° 443 174
Carcass composition
(%) _
Moisture 804 767 759 789 765 764 NS
Protein 128 117 108 123 127 121 NS
Lipid 49" 56 5.7 53 5.8 5.2 NS
Ash 44 41 4.2 42 4.1 43 NS

® values in the same row having the same letter are

not significantly different (P>0.95)

® + SEM denotes standard error of the pooled means
° Average daily gain; ¢ Specific growth rate, ° Protein efficiency ratio; f Protein proGuctive value
% Feed conversion ratio; ® Apparaent protein digestibility; ' Initial value

NS = Not significantly different (P>0.05); SEM =

Diet 2 with 100% yellow maize gave the highest
conversion ratio (FCR) of 0.94 while diet 5 with
25% LBS and 75% yellow maize gave the
fowest FCR value of 0.70. The highest apparent
protein digestibility  (APD) value (56%) was
obtained from the dict 5 (25% LBS), this was
however followed by diet 2 (100% yellow
maize), 54.3%, the lowest value (44.3%) was
obtained from diet 3 (25% yellow maize).

The carcass composition of the experimental
fish showed that the body protein and ash were
unaffected by the different levels of inclusion of
both LBS and yellow maize. This is in line with
the observation of Andseron et al, (1984).
There was however an increase in carcass lipid
content within the different diets. This probably
confirms that the dietary carbohydrate
assimilated was deposited as fat and not
completely utilized (Wee and Ng, 1986).
Variations in carcass analyses at the beginning
and the end were not significant (P>0.05) for all
the nutrient components, this is probably dug to

Standard error of mean.

the fact that all diets contained similar nutrient
levels.

The results of this experiment showed that up to
25% of LBS can be incorporated as a
replacement for vellow maize in the dicts of
tilapia as energy source. An cqual level of
replacement showed a lower performance
(ADG) when compared to diets 5 and 3 where
different levels of replacement  were
incorporated. Reduced growth was observed in
diets 1 and 2 where 100% of LBS and 100% of
yellow maize were used respectively.

Tilapia accepted and utilized these diets better
than catfish, when compared to a similar work
where these diets were fed to fingerlings of
Clarias gariepinus, (Akegbejo and Olagunju,
2002). With a higher ADG, SGR and PER, O.
niloticus performed better than C. gariepinus.
This confirms the observation of Cowey and
Sargent (1979) that some carnivorous fish
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species are much less able to metabolize
carbohydrate than the herbivores.

Generally. LBS has higher vatues of crude fibre,
ash and moisture content than yellow maize
while the crude protein value compare favorably
with that of yellow maize. This study showed
that inclusion of LBS into fish diets will prove
to be highly cost effective when used to replace
yellow maize. In addition. results of fish growth
(that is ADG and SGR) as shown in diets 3 and
5 reveal that partial replacing yellow maize with
LBS is most suitable for fish growth and fish
vield. The cost of LBS is glaringly lower than
that of yellow maize and hence its substitution is
profitable to the fish farmer under the current
market conditions. Further more, LBS has no
competitive uses and its available thronghout the
seasons of the year. In Nigeria its use can be
encouraged through effective extension network,
especially wherc LBS is currently abandoned in
streams and river banks after processing and
removal of the beans. Further research is
however needed to determine the amino acid
profile of LBS and to ascertain the actual level
of inclusion of LBS in the practical diet of
tilapia.

References

Adron J.W., Blair, A., Cowey, C.B. and
Shanks, A.M. 1976. Effects of dietary
cnergy level amd dictary energy source on
growth, feed conversion and bodv
composition of turbot  (Scopthalmus
maximus L). Aquaculiure. 7:123 — 132,

Akegbejo-Samsons, Y and Kayode Olagunju.
2002. Growth rcsponse and nutrient
digestibility of  (VYarias  gariepinus
fingerlings fed with varying levels of
Parkia biglobosa slurry as cnergy source.
Applied Fisheries and Aquaculture. 2002
Vol. 11 (1): 1-6.

A.0.A.C. 1984. Official method for analysis of
the association of analytical chemist. 14
Edition. Arlington. VA, 1141 pages.

Anderson, J., Kackson, A.J., Matty, A.J. and
Capper, B.S. 1984, Effects of dietary
carbohydrate and fibre on the tilapia,
Oreochromixs niloticus (Linn.).
Agquacuiture. 37: 303 — 314, :

Austreng, E., Risa, S., Edwards, D.J. and
Hvidsten, H. 1977. Carbohydrate in
rainbow trout diets. II. Influence of
carbohydrate  levels on  chemical
composition and feced utilization of fish
from different familics. Aquacufiure 11: 39
- 50.

‘ Balogun A.M. and Fagbenro, O.A. 1995. Use

of macadamia presscake as a protein
feedstuff in practical diets for tilapia,
Oreochromis niloticus (L) .dquaculiure
Research 26:371 - 377.

Cambell-Platt, G. 1980. African locust bean
(Parkia spp) and its African fermented
products. Dawadawa. Ecology of Food and
Nutrition 9:123-132.

Duncan, D.B. 1955. Multiplc range and
multiple F-test. Biometrics 11:1-42.

Fashakin E.A., Balogun, AAM. and Fasuru
B.E. 1999. Use of duckweed, Spirodela
polyrrhiza L. Schlciden. as a protein
feedstuff in practical dicts of tilapia,
Oreochromis  niloticus L. Aquaculture
Research 30:313 - 318.

Hepher, B. 1979. Supplementary diets and
related problems in  fish  culture.
Proceedings of a iVorld Symposium on
Finfish Nutrition and Fishfeed Technology,
Hamburg, 20 23 June 1978 (ed. J. Halver
and K. Tiews) Vol. 1 pp 343 - 347
Heinemann, Berlin.

Javkson, A.)., Capper B.S. and Matty, A.J.
1982. Evaluation of some plant proteins in
complete diets of the tilapia. Sarotherodon
mossambicus. Aquaculture. 27:97 — 109.

284



African locust bean slurry in diets of Tilapia

Qdunfa, S.A. 1981. Microorganisms associated  Tacon, A.G.J. 1981. The possible substitution

with the fermentation of the African locust of fish meal in fish diets. In: Proceedings

bean (Parkia filicoidea) during ‘ira’ the SMBA/HIDB Fish Farming Meeting.

preparation. .J. Plant Foods. 25:245 250, 26-27 February 1982, Oban, UK. Pp 4v —
56.

Olvera-Novoa, M.E., G.S. Campros, G.M.
Sabido and C.A. Maritinez-Palacious.
1990. The use of Alfalfa leaf protein {Received 04 September 2002; Accepted 229 May 2003)

source in dicts for tilapia, Oreochromis
niloticus Aquaculture. 90:291 — 302.

~

285



