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ABSTRACT

Feeding experiment was conducted in enclosure nets (100 X 100 X 100 cm
in diameter) to assay p artial and total s ubstitution of i nedible d fed dropping d ates
{IDDD) without kernels instead of yellow comn for blue tilapia Oeochromis aureus {11.5
g/fish). Five isonitrogenous diets (30 % crude protein) were formulated with different
substitution tevels of 0, 25, 50, 75 and 100 % IDDD. The experimental diets wers fed
to duplicate groups of fish at a feeding rate of 2.5 % of body weight. The experiment
lasted for fourteen weeks starting at 1% August. The resulls indicated that the chemical
composition of IDDD was almost similar to yellow com. The higher values of growih
performance, feed intake, protein efficiency ratio and carcass crude protein were
recorded by fish received diets contained IDDD up to 50 % from yellow com.
Meanwhile, the higher values of feed conversion , protein productive valus, carcass
dry matter content and gross energy were recorded by fish received diets contained
10DD 25 %. With increasing the levet of IDDD in the diet; energy utilization and ether
extract decreased while carcass ash increased comparing to the control diet.
Economically, with increasing the inclusicn of IDDD in the diet the cost/Kg fish gain
decreased. Finally the study suggested that IDDD could replace up to 50 % of yeliow
corn in the diet of blue titapia without any retardation in either growth perfermance or
{eed utilization.

Keywords: Date, Tilapia and Growth,

INTRODUCTION

Blue tilapia, Oreochromis aureus, normally a drab-colored fish, turns
blue with a red margin on caudal and dorsal fins as it approaches breeding
age, and is therefore called the blue tilapia. This fish naturaily feeds on both
plankton and benthic organisms. It is more tolerant of salt and low
temperature than other species (Landau, 1992). Adult blue tilapia are
omnivorous fish, fry feed mainly on zoopinkton (Moriarty and Moriarts, 1973,
Bowen, 1980 and Philippart and Ruwet, 1982 ). In the intensive farming of
tilapia, the fish obtain the majority of their food from artificial feed and thus
their growth can be related to the qualitalive and guantitative of feed intake
(Davis and Stickney, 1978). One of the reasons proposed for the higher
dietary protein requirements of fish compared to terrestrial animals is that fish
catabolise protein as an energy source, rather than depositing it as growth
{Mertz, 1968). in terms of kilocalories of energy supplied, protein is the most
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expensive source of energy and thus the aim in fish feeding is to maximise
the utilization of protein for growth by supplying adequate amounts of
alternative dietary energy source (Shiau and Huang, 1990). Tilapia can be
expected to utilize dietary carbohydrates more efficiently than carnivorous
fish ( Yone, 1979). C arbohydrates are the least expensive source of dietary
energy and are available in many tropical and sub tropical countries (EI-
Sayed and Teshima, 1991). Of ail the plant e nergy s ources of feedstuffs,
yellow corn is considered to be the most nutritious and is used as the major
carbohydrate source in many fish diets. Large proportion of animal feed
ingredients is imported, e. g. fish meal, yellow corn, so foreign currencyis
spent by the government to import such ingredients. Therefore, encouraging
production of focal and non-conventional ingredients should be given primary
importance (Ghazalah, et al., 1998). Date palm has a wide range of existence
in Arab region and Egypt especially in Siwa Qasis. | nedible d ried d ropping
dates are candidate to play a rule in yellow corn substitution, as a non-
conventional and cheap energy source containing 7.32, 5.18 and 738 %
crude protein, ether extract and nitrogen free extract, respectively (Srour et
al., 2002). Therefore, the aim of the present study is to determine the
influence of partially and totally substitution of inedible dried dropping dates
without kernel instead of yellow corn as an energy source in the diets of blue
tilapia, Orechrormis aureus, reared in enclosure nets.

MATERIALS AND METHODS

The experimental work of the present study was carried out in a
private farm situated in Merghem region in west Alexandria, to determine the
influence of partially and totally substituting of inedible dried dates for yellow
com as an energy source in the diet of tilapia (OCeochromis aureus).

Fish and Culture Facilities

Tilapia (O. aursus) fingerlings averaging (11.5 g/fish), obtained from
Maryot lake were used in the present study. One earthen pond of 0.5 feddan,
1 meter in depth (80 cm depth of water allowance), contained 10 enclosure
nets (100 X 100 X 100 cm in diameter) were used in the present experiment.
The enclosure nets were randomly stocked at a rate of 10 fish/enclosure net,
with two replicates per treatment. Fish from each replicate were weighed at
the s tart of each e xperiment and h enceforth counted and w eighed every 2
weeks. About 20 fish were frozen for initial proximate body chemical
analysis. About 10 % of the earthen pond water were continuously changing
every day. The experiment lasted for fourteen weeks starting at 1* August.

Experimental Diets

Inedible dried dropping dates (IDDD) were collected from Siwa QOasis
and transported to Alexandria. The kernels were removed from IDDD, then
I0DD washed, and dried again (70 C for 24 nrs) before incorporated into
various treatments. Five isonitrogenous experimentai diets (30 % protein)
were formulated,where yellow corn was substifuted by 0, 25, 50, 75 and 100
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% of IDDD without kernel {Table 2). All ingredients were finely ground, mixed
well and completed with essential vitamins and trace minerals (NRC, 1993).
The oil was added, a few drops at a time, during mixing, warm water (45° C)
was slowly added under continuous mixing until the diets began to clump.
The diets were formulated in small diameter (5.0 mm) pellets using a
commercial meat mincer 3 times, and oven dried at80°C for24hrsina
drying oven. The diets were fed to the experimental fish two times a day {at
10:00 and 14:00 hr) at a rate of 2.5 % of live body weight (readjusted every
two weeks) on feed dry weight basis (6 days a week),

Samples Collection and Analysis

At the termination of the experiment, fish were collected, weighed
and counted per each replicate from each treatment and kept frozen for
whole-body composition analysis. Fish samples were pulverized, autoclaved
and after words homogenized with ultra-tunax. The homogenized samples
were oven dried at 60 — 80° C for 48 hrs. Body composition and chemical
analysis of fish and feeds were performed using standard AOAC {1990)
methods. All data were analyzed for statistical significance by using analysis
of variance ( SPSS/PC program). Multiple comparisons among means were
made with the Duncan's Multiple range test (Puri and Muillen, 1980).

RESULTS AND DISCUSSION

A comparison between the proximate chemical analysis of yellow
comn and inedible dried dropping dates {IDDD) is shown in Table 1. The
results revealed that IDDD and yellow cormn were almost similar in the
contents of crude protein (CP), crude fiber, nitrogen free extract {NFE) and
gross energy. However, yellow corn contained higher dry matter, ether
extract and ash content than IDDD. These findings are in partial agreement
with the findings of Omar and Nour (1993). Whilst the obtained results are
differ somewhat in dry matter, cruce fiber, NFE and gross e nergy with the
findings of Srour et al. {2002), this difference may attributed to the use of
IDDD without kerne! in the present study.

Table (1). Proximate chamical analysis (%) of yellow corn and inedible
dried dropping dates (IDDD).

DM On DM basls (%) Gross energy
Ingredient %)’ Crude Ether .. Crude .o Kcall100g
_protein  Extract Fiber DM®
Yellow corn 89.14 8.00 06.4 465 3.90 77.05 422.21
100D 82.55 7.85 5.32 275 4.12 79.96 42313

'DM = Dry matter.

*NFE = Nitrogen free extract.

*Gross energy, calculated on the basis of 5.64, 4.11 and 9.44 Kcal GE/g protein, NFE and
lipid, respectlvely {NRC, 1993).

The composition and proximate analysis (%) of the experimental
diets used in the experiment are shown in Table 2. The experimental diets
were almost isonitrogenous and isoenergetic, about 30.124 % and 455.42
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Kcal/100 g, crude protein and gross energy, respectively. The mean value of
protein to energy (P:E) ratic was 66.15 mg protein/Kcal gross energy.

Table (2): Ingredient and nutrient composition of the experimental diets
containing different levels of inedible dried dropping dates

(IDDD). _
. Diet'
Ingredient 7 2 3 n 5
Fish meal 23.00 23.00 23.00 23.00 23.00
Soybean meal 29.00 29.00 29.00 29.00 29.00
Yellow corn 45.00 3375 2250 11.25 -
IDDD - 11.25 22.50 33.75 45.00
Corn oil 2.00 2.00 2.00 2.00 2.00
Vit. & Min®. 1.00 1.00 1.00 1.00 1.00
Chemical compeosition %:
Dry matter (DM) 90.70 90.80 90.77 90.55 90.45
Nutrient (%}, on dry matter basis:
Crude protein 30.15 30.12 30.11 30.14 30.10
Ether extract 9.41 9.40 9.40 9.39 9.37
Crude fiber 4.33 425 4.16 4.07 3.98
Ash 8.87 8.65 8.44 8.23 8.01
Nitrogen free extract 47.24 4757 4789 48.21 48.56
Gross energy (Kcal/100g) 453.03 454,13 45538 456.77 457.80
Protein/Energy Ratio
(mg/Kcal)® 66.55 66.33 66.12 65.98 65.75
"Diets 1, 2, 3, 4 and 5 contained 0, 25, 50, 75 and 100 % IDDD replacing yellow corn,

respectively.

Meveco premix Co. (Abou Sultan, El-Esmaaelia), Vit. & Min., every 1.5 kg contain Vit. A
125 million 1U, D, 3 million U, E 15 g, K, 2.5 gm, B, 1.5g, B; 5 g, Be 2 g, Pantothanic acid
10g, B4z 0.01g, Nicotinic acid 30g, , Folic acid 1.2 g, Fe 30g, Mn 60g, Cu 10g, ! g, Cobait
0.25 g, Se 10 g and Zn 55g.

*Gross energy, calculated on the basis of 5.64, 4,11 and 9.44 Kcal GE/g protein, NFE and
lipid, respectively (NRC, 1993).

The effects of dietary IDDD replacement levels instead of yellow comn
on growth performance of biue tilapia (O. aureus) are ilustrated in Table 3.
The results showed that the higher values of growth performance were
recorded by fish received diets contained IDDD up to 50 %. There were
insignificantly (P > 0.05) differences among the fish received diets contained
0, 256 and 50 % IDDD instead of yellow corn.Similarly, insignificantly (P >
0.05) differences were found between the fish received diets contained 75
and 100 % IDDD. However, there was a significantly (P < 0.05) d ifference
between the two fish groups. Meanwhile there was insignificantly (P > 0.05)
difference between fish received diets of 50 and 75 % IDDD in specific
growth rate % (SGR %). Similar results have been obtained by Srour et al.
{2002) with c atfish { Clarias g ariepinus). The same authors found that ADG
and SGR % were significantly higher in fish fed 25 % DDD instead of yellow
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com compared to the control diet with 100 % yellow corn. Similarly, Yousif ef
al. (1998) found that biue tilapia fed diet contained 25 % of date had higher
growth performance than the control diet contained 100 % yeilow corn. Also,
Omar and Nour (1993) found that incorporation of 25 % immature dates fruit
dropping (IDF) in the diets of Nile tilapia {O. niloficus) resulted in a
significantly lower growth performance compared te the contro! diet (100 %
yellow corn).

Table (3): Growth performance of blue tilapia (0. aureus) fed on the
experimental diets containing different levels of inedible
dried dropping dates (IDDD).

Y] : n

Diet | Levels of JJ’:I‘;'t vf;:'a,:t Gain ADG' SGR?
Jo. IDDD % (glfish) (g ffigslll (gffish) (mglfishiday) (%/day)

i 0 11.5 4125° 29.75° 303.57° 1.27°

2 25 11.5 39.85°  28.35° 289.30° 1.20°

3 50 15 39.05%° 27.55° 281.10° 1.47%®

4 75 11.5 35.40° 23.90° 243.85° 1.08%

5 100 115 34.25° 2275 232.15° 1.04°

Means In each column not sharing the same superscript are significantly different (P<

0.05).

ADG ' = Average daily gain (g/fish/day): galn/experimental period.
SGR’ = Spocific growth rate {*%/day): {In wi-In wi/T) x 100, where wt is weight of fish at
time f, wi is welght of fish at time 0, and T is the experimental period in days.

Srour et af. {2002) found insignificant different in the growth {(final
weight and weight gain) b etween Nile tilapia fed diet c ontained 25 % DDD
instead of yellow corn and the control diet contained 100 % yellow corn . The
present s tudy d emonstrated that blue tilapia could utilize up to 50 % IDDD
instead of yellow corn without any retardation in growth. The higher utilization
of blue tilapia from the diet contained 50 % IDDD may be related to several
factors. First, the dates in the present study were used without kernels and
this may increase the diet palatability. Second ,the occurrence of natural food
besides the artificiat diet in the present experiment enabled the fish to utilize
from e ach feed. Finally, Blue tilapia may utilize IDDD as an energy source
more better than Nile tilapia.

Results presented in Table 4 showed the effects of dietary 1DDD
replacement levels instead of yeilow corn in the diet of blue tilapia (O. aureus)
on feed and nutrient utilization. Fish received diets contained 0, 25 and 50 %
IDDD r ecorded higher feed intake values than that contained 100 % 1DDD
instead of yellow corn. Insignificant (P > 0.05) differences were noticed
among fish had diets contained 0, 25 and 50 % IDDD also among those
contained 75 and 100 IDDD instead of yellow corn in protein efficiency ratio
(PER). Regarding the feed conversion ratio (FCR) and protein productive
value % (PPV %), there were insignificantly (P > 0.05) differences between
fish received diets contained 0 and 25 % and aiso between 75 and 100 %
IDDD replacement diets. However, there was a significantly (P < 0.05)
difference between the two groups. An over look to energy utilization (EU),
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the resuits indicated that with increasing the level of IDDD substitution in the
diet instead of yellow comn EU decreased. The obtained results are in
agreement with those obtained by Yousif et al. (1996) on blue tilapia. Feed
was utilized more efficiently at lower level of dried dropping dates (25 %) and
tilapia were able to consume more feed when they fed at low level of DDD
(Srour et al, 2002). Moreover, the values of protein and energy utilization of
Nile tilapia (O. niloticus) and Catfish (C. gariepinus) were decreased as DDD
increased. Omer and Nour (1993} reported that feed and nutrients utilization
by Nile tilapia fed dieis contained different varieties of IDF were similar to
corn grain diet and the differences between them were insignificant.

Table (4): Feed and nutrients utilization of blue tilapia (0. aureus) fed on
the experimental diets containing different levels of inedible
dried dropping dates (IDDD).

. Feed Protein utilization
?J':t l]g\grins;:f intake FCR' " oert  ppviy  EU'%
) (g/fish)

1 ) 4119 1.39° 2.35% 37398  26.84°
2 25 39.93° 1.41% 2.32° 37.06° 26.26°
3 50 39.3% 1.43° 2.31° 34.16°  23.69°
4 75 36.6™ 1.54° 2.18° 31.70°  21.60°
5 100 35.19° 1.55° 2.16° 30.74°  02.95°
Means in each column not sharing the same superscript are significantly different (P<
0.05).

'FCR = Feed conversion ratio: total dry diet fed (g)/total wet welght gain (g).

IPER = Protein efficiency ratio: wet weight gain (g)famount of protein fed {g).

}pPV = Protein productive value (%): (P-Py 100/P, where P is protein content in fish
carcass at the end of the experiment, P, Is the protein content in fish carcass at start of
aexperiment and P, is the protein In feed Intake.

*EU = Energy utilization {%): (E-Ey 100/E; where E is the energy in fish carcass (Kcal) at
the end of the experlment, E; is the energy In fish carcass (Kcal) at the start of the
experiment, and E;is the energy in feed intake {Kcal).

Dates c ontain about 7 0-80% simple s ugars (glucose and fructose).
Carbohydrate utilization by fish varies and remains obscure {Shiau and Peng,
1993 and Wilson, 1994). Itis well k nown that herbivorous and omnivorous
fish can efficiently utilize dietary carbohydrates and therefore these fish are
cultured practically with diets containing large amounts of carbohydrates
(Shimeno et al., 1979). Tilapia species have been demonstrated to utilize
complex carbohydrates, such as dextrin or starch, for growih more readily
than simple sugars such as glucose (Shiau and Lin, 1993). Conversely, the
high fiber content of the dried fresh date fruits may have affected the
availability of nutrients to fish in the higher levels (75 and 100 % IDDD
instead of yellow corn in diets).

The effects of partial or total dietary substitution of IDDD instead of
yellow corn on carcass composition of blue tilapia, O. aureus, are shown ir
Table 5. The results indicated that there were insignificantly (P > 0.05)
differences between fish received diets contained 0 and 25 % 10DD,and aiso
among fish received diets contained 50, 75 and 100 % IDDD in carcass dry
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matter. Meanwhile, there was a significantly (P < 0.05) difference between
the two groups. Similarly, insignificant d ifferences w ere n oticed among fish
fed diets contained 0, 25 and 50 % IDDD, also among fish fed diets contained
80, 75 and 100 % IDDD in crude protein. Whilst, significant (P < 0.05)
differences b etween the group offishhad 0 or 50 and 75 or 100 % IDDD
instead of yellow corn were observed. Furthermore, there were significantly
(P < 0.05) differences between fish received the control diet (100 % yeliow
corn) and the fish fed other diets that contained different levels of IDDD in
carcass ether extract. Moreover, as the level of IDDD increased , carcass ash
content increased. Also, insignificant (P > 0.05) difference was noticed
between fish received diets contained 0 and 25 % IDDD in gross energy.
However, a significantly (P < 0.05) difference was recorded between this
group and the fish fed the other levels of IDDD in the diets. The present
results are in partial agreement with the findings of Omar and Nour (1983).
Srour ef al. (2002) showed significant increases in dry matter, crude protein,
ether extract and energy content, however ash content decreased as
compared with the initial fish body composition. Conversely, Yousif et al.
(1996) reported that increasing body protein content and decreasing fat were
observed in O. aureus fed diets supplemented with date.

Table ( 5): C arcass ¢ omposition of b lue tilapia { O. aureus)fedonthe
experimental diets containing different levels of inedibie

dried dropping dates {IDDD).

. Levels % on dry matter basis Gross
Dr;?:s of iIDDD m?l:tyer Crude Ether Ash anergy
. % _protein extract {Kcal/100g)

Initial 238 5280 2748 1972 99801

1 0 27.60° 54 40° 28.90° 16.70°  580.47°
2 25 27.75° 54.20° 2825° 17.55° 573.20°
3 50 26.50° 53.50%° 27.45° 19.05°  561.68°
4 75 26.45° 52.70° 27.00° 20.35°  552.63°
5 100 26.25" 52.65" 26.90° 2090°  551.96°

Means In each column not sharing the same superscript are significantly different (P<
0.05).

Data of feed cost required for production of one Kg gain of tilapia, O.
aureus, fed various levels of | DDD instead of yellow corn are presented in
Table 6. Results revealed that as the IDDD levels increased, the cost of
feeds to produced one Kg gain of fish decreased and the change in feed
cost/kg gain increased. The inclusion of IDDD into the diet at 25, 50, 75 and
100 % instead of yellow corn, resulted i n d ecreasing feeding costs {LE/ton
feed) with 4, 9, 13 and 18 %, respectively compared with the control diet (100
% yellow corn). The lowest cost of feed /Kg fish gain and the higher change
in feed cost/ kg gain were 3.165 and 8.63 % with the diet contained 100 %
IDDD instead of yellow corn, respectively. The change (%) in feed cost/ kg
gain increased with increasing the level of iDDD in the diets. The present
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results are in harmony with the findings of Srour et al. (2002) with Nile tilapia
and catfish.

Table (6). Cost (L.E) of feed required for production of one Kg gain of
blue tilapia (0. aureus) fed diets containing different levels of
inedible dried dropping dates (IDDD).

0,
. IDDD Feed Amount of Costofone 7 Change
Diets cost ; in feed
lavels feed fone Kg kg fish gain
No. o (LE/ton gain (Kg) (LE) cost_l kg
’ food) gain
1 0 2492 1.39 3.464 *
2 25 2379 1.41 3.355 3.15
3 50 2267 1.43 3.242 6.41
4 75 2155 1.54 3.318 4.22
5 100 2042 1.55 3.165 8.63

* Diet 1 used as a base for calculation.
Cost in LEMon: Fish meal 5000, Soybean meal 2300, Yellow corn 1100, 1IDDD 100, Corn oil
5000 and Min. & Vit. mix, 8000.

From the obtained results it could be concluded that growth
performance and feed utilization suggested the use of IDDD instead of yellow
corn up to 50 % in the diets of tilapia, O. aureus. The economical evaluation
results showed that the cost of one Kg fish gain is in favor of increasing IDDD
level in the diet up to the higher level, i.e. 100 % replacement. However, the
50 % substitution IDDD level could be accepted,since the cost/kg gain is 2.4
% higher that when 100 % {DDD was replaced yellow corn.
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