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Abstract

This experiment aimed to study the effect of floating and
sinking feed on the productive performance of Oreochromis niloticus
fingerlings in earthen ponds under Egyptian conditions; during season
2016 (from May to November; about 26 weeks). Six earthen ponds
(4200 m?/ in each pond) were used in this study. O. niloticus fish were
exposed to treatments; (Two replicates for each treatment). The first
treatment fish were fed on two diets; crude protein and in the third
treatment fish were fed on artificial feed 30% crude protein (factorial
design). O. niloticus fingerlings average weight about 12.46 + 1.27¢g
was assigned randomly (12000 fingerlings/fed). Results show that, the
fish feeding floating diet recorded the highest ranges of body weight,
body length, condition factor, daily weight gain and specific growth
rate. Also, the diet contains 30% crude protein recorded the highest
ranges of body weight, body length, condition factor, daily weight gain
and specific growth rate. Based on results obtained in this study and on
the economical evaluation, it could be concluded that feeding floating
pellets were better than feeding sinking other types of pellets, in
addition to the increasing of protein percentage in diet was best in
terms of economic efficiency compared with other treatments.
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INTRODUCTION

Aquaculture in Egypt witnessed a significant and rapid expansion over
the last few years. While semi intensive fish culture in earthen ponds is the
most important farming system in Egypt, recent years have witnessed a rapid
development of intensive systems in both tanks and cages in addition to farming
in the desert. As a result, farmed fish production increased from only 63,895
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tons in 1992, representing 18.5% of total Egyptian fish production to reach
1,017,738 tons in 2012, contributing 74% total production GAFRD, 2014).

Meanwhile the farmed area has increased from about 42,000 ha in 1999
(El-Sayed, 1999) to 120, 000 ha in 2012 (GAFRD, 2014). Tilapias are now the
second most popularly formed fish after carps, and currently tilapia are culture
in about 100 countries in order tropical and subtropical regions.

Feed comprises about one half of the variable cost associated with fish
production. Understandably, producers are interested in knowing how much
feed the fish are consuming. In addition to extra expense, water quality can
deteriorate unnecessarily due to the addition of excess feed. Extruded, floating
feeds offer the advantage of watching the feeding response as opposed to a
sinking, steam -pelleted feed. Extruded feeds cost more to manufacture than
steam-pelleted feeds due to the extra energy required and nutrients lost during
the extrusion process. Extrusion involves the plasticizing and cooking of feed
ingredients by a combination of pressure, heat and friction. Steam pelleting
uses heat, moisture and pressure to create larger feed particles (Azzaydi et al.,
2000). During the last decade, there has been a marked increase in the use of
extruded foods for feeding fish. These foods have superior water stability,
better floating properties and a higher energy than pelleted foods (Hilton et al.,
1981; Jonsen and Wanndsvik, 1991 and Ammar, 2008 a,b). The main effects on
fish are an increase in fish growth and an improvement in feed conversion ratio
(Roberrtt et. al., 1993).

El-Sayed et al. (2015) cited that about 90% of Egyptian aqua foods are
produced by the private sector in the form of conventionally pressed, pelleted
feeds (80-85%) and extruded feeds (15-20%). Extruded (expanded, or floating)
aquafeed technology was introduced into Egypt in the mid-1990s. Since 2001, a
number of commercial, private feed manufacturers have added production lines
for extruded feed production to complement their traditional production lines.
The market demand for extruded feed is increasing, despite the significantly
higher prices. Tilapia farmers prefer this type of feed because it is better
digested, converted and assimilated by the fish (El-Sayed, 2007). Indeed,
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approximately 40 percent of surveyed tilapia farmers use extruded feeds.
Currently there are 5 mills producing extruded fish feed; representing 20-25%
of total fish feed production. Feed mills also provide a wide range of different
feed formulations to match the requirements of different stages of the growth
cycle (e.g. different protein content). In addition to the registered mills, there
are around 50 small-scale pelletizing units, each producing 3000—4000 ton/year
and with total annual production of 120,000 to 240,000 ton (EIl-Naggar et al.,
2011). These pelletizing units use simple technology and may not be equipped
with air driers. They offer the service of compressing farmers’ feed ingredients
for about EGP 100-150/ton (EI-Naggar et al., 2011).

The present study was conducted to comparison between affected of two
types from commercial ration (floating and sinking) feed on growth
performance of Nile tilapia in earthen ponds.

MATERIAL AND METHODS

The study had been done in a private farm (in Tollumbat No. 7 in Riyad
City, Kafr EI-Sheikh governorate, Delta district at the Northern part of Egypt)
to evaluate the effect of floating and sinking feed on the productive
performance of Oreochromis niloticus fingerlings in earthen ponds under
Egyptian conditions. The pond preparation, stocking density and pond daily
management are described in details. Also, water quality measurements, fish
sampling and data collected during harvest are recorded too. Equations and
statistical methods for analysing the specific growth rate, daily weight gain and
the condition factor are given.

The current experiment was conducted using randomized block design
for three treatments of similar surface area (4200 m?) in each pond. The
experimental ponds were equal in water volume (6300 m® with the same
average water depth of 150 cm. before beginning of this experiment. The farm
water source was mainly agricultural drainage water and comes from El-
Gharbia drainage canal. The water system of the experimental ponds is
maintained by gravity.
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Experimental fish:
Fish species:

The experimental ponds were stocked with O. niloticus fingerlings
(12,000 of fingerlings/ feddan). The fingerlings were stocked with an average
initial total length were 8.78 cm for Floating tratments and 8.56 cm for Sinking
tratments and an average initial total weight of 12.46 + 0.17 g for all treatments.

Feed quantity was adjusted according to average body weight of the
sample in each pond. In order to determine the average weight of fish, biweekly
samples were taken by seining where 100 fishes from each pond (replicate)
were collected and then released again in the pond after individual measuring
the weight and length.

O. niloticus fish were exposed to six treatments for comparison between
effected of two types from commercial ration (floating and sinking) feed on
growth performance of Nile tilapia in earthen ponds under different levels of
protein 20, 25 and 30% protein (6 treatments with 2 replicates- twelve earthen
ponds 1 feddan each). and fed six days per week at a daily feeding rate of 3% of
the estimated fish-weight twice at 9.00 am and 3.00 pm during the experimental
period. Feed was applied by broadcasting over pond water surface in the same
place and fish were considered satiated when they did not show an interest on
the feed.

Water quality:

Water samples were taken biweekly for determination of dissolved
oxygen, PH, and salinity. Average water quality parameters are illustrated in
Table (2). Analysis methods were done according to the American public health
Association (APHA, 1992). The PH values were determined by digital pH
meter (Orient Research Model 201), the water temperature, seccki disk reading
(transparency) and oxygen saturation were measured daily at 9.00 by an oxygen
meter (model 9070).
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Water Quality parameters:

Results of water quality parameters of the experimental ponds during
the experimental period as averages of the monthly samples are summarized in
Table (1).

Table 1. Water quality parameters of earthen ponds during to experimental
period

Floating diet Sinking diet
Parameters  T1(20% T2(25% T3(30% T1(20% T2(25% T3(30%
protein) protein) protein) protein) protein) protein)

Tem. (C) 26.2+1.2 26.8+1.4 259+1.1 255+1.1 26.4+1.3 26.1+1.3
DO oxygen 5.9+0.3 6.4+0.4 5.9+0.3 5.7+0.3 6.8+0.2 6.1+0.3
PH 7.7£0.6 8.1+0.7 8.0£0.7 7.4+0.7 7.9+0.8 7.3£0.5

S.disk (cm)  23.2¢15 24112 231#14 21.4+11 20.9+12 216+1.4
Salinity (opm) 0.68+0.6  0.68+0.6 0.70+0.7 0.66:0.6 0.68+0.7 0.68+0.5

AIT (1986) and Hasssan et al. (1997) found that 2.3 mg DO/I is above
the normal tolerance level of Nile tilapia tilapia. Boyd (1998) cited that water
with a pH ranges of 6.5 — 9 are the most sui Table for fish culture. Also, he
reported that, the decreasing in seechi disk reading less than 20 cm indicates
that pond is too turbid, which may due to either phytoplankton or suspended
soil particles. Salinity ranged between 0.66 — 0.68. Abd El-hameid et al. (2002
a, b) suggested that these values are suiTable for rearing Nile tilapia.

Fertilizers applications:

The experiment was carried out during season 2016 (from May to
November). Ponds were fertilized for 26 weeks. Fertilization was done once
biweekly by broadcasting of:

Organic fertilizer: poultry manure 50 kg (treated by heating in commercial
food factory) /fed/biweekly: during the experimental period and the application
was done on pond surface.

Inorganic fertilizers: (Triple super phosphate; 20% P,0s and urea containing
46% nitrogen) were added as sources of phosphorus and nitrogen to ponds
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biweekly at a rate of 10 kg/fed, of Triple super-phosphate, by dissolving it in
water and splashed all over the experimental ponds water. While 5 kg urea/fed,
were broadcasted at pond water surface.

Growth and feed utilization parameters:

Average weight gain (AWG), average daily gain (ADG), specific
growth rate (SGR % d), feed/gain ratio, feed conversion ratio (FCR), protein
efficiency ratio (PER) and survival rate were calculated according to the
following equations:

a) Average weight gain (g/fish) (AWG): WG = W2 - W1
Where: W1 = The initial weight (g)
W2 = The final weight (g)
b) Average daily weight gain (ADWG)

w2 - W1
T

ADG =

Where: T = Experimental period (d)

c) Specific growth rate (SGR)

SGR — Ln. W2 - Ln. W1><100

Period (days)

Where: Ln = Natural Logarithm (log)-10
W1 = Mean initial weight (g)
W2 = Mean final weight ()

Feed/gain ratio, feed conversion ratio (FCR), protein efficiency ratio
(PER) and survival rate

Harvesting:

At the end of this experiment (after 26 weeks) ponds were gradually
drained from the water and fish were harvested by seining and transferred to
fiberglass tanks and carried to the processing center where they washed, and the
fish were sorted and collectively weighed.
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Proximate analysis:

Proximate analysis for silage, experiment diets, plant leaves tested and
whole fish bodies were carried out for moisture, ash, protein and fat %
according to the methods described by A.O.A.C. (1990). Nitrogen free extract
(NFE) was calculated by differences.

Statistical analysis:

The statistical analysis of data collected was carried out by applying the
computer program (SAS, 1996). Differences among means were tested for
significancy according to Duncan’s multiple range tests (Duncan, 1955).

RESULTS AND DISCUSSION
Body weight and length:

Table (2) shows means of body weight and length, at the start and the
end of the experiment as affected by feed type (floating and sinking pellets). As
described in this table, the averages of initial weights of O. niloticus were 12.46
and 12.17g respectively; while at the end of the experiment, the averages of
body weight for O. niloticus were 281.63 and 267.30g, respectively regardless
protein levels. As described in this table, the averages of initial length of O.
niloticus were 8.87 and 8.56 cm, respectively; while at the end of the
experiment, the averages of body length for O. niloticus were 28.47 and 27.96
cm for the two types, respectively.

These results indicate that, the body weight and length for floating feed
was higher than that obtained in sinking feed. And the differences between two
feeds were significant (P<0.05)

Improved growth of fish fed extruded floating diet may be due to the
presence of pelleted floating diet above the water surface, which can fish taken
and benefit from it as well as the fish movement and activity as a result of rise
of the water surface to feed, which works to improve digestion. But the
extruded sinking diet on the feeder lose part of them as a result of movement of
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fish and download to the bottom of pond and mixed with mud and fish not
benefit them as well as change the water properties as a result of the
accumulation of feed waste analyzed in water causing increased total ammonia
concentration in ponds.

Abou-Zied (2015) when studied effect of diet extruded type on growth
performance, feed utilization and economic efficiency of nile tilapia in
commercial farms found that, final mean weight and weight gain were
significantly (P<0.05) better with extruded floating diet, while lower values
were recorded with extruded sinking diet. While, Samwel (2015) found that, the
results on growth parameters showed that, floating and sinking diets had no
significant effect on main final weight

With regard to the effect of protein level (L) on body weight and length,
Table (2) showes that, the initial body weight was 12.30, 12.35 and 12.30g for
three levels of protein, 20, 25 and 30%, respectively. While at the end of
experiment the means of body weight for treatments were 259.13, 274.33 and
289.93¢ for three levels, respectively. While, the initial body length were 8.70,
8.74 8.82 cm for three levels of protein, 20, 25 and 30%, respectively. While at
the end of experiment the means of body length for treatments were 28.05,
28.40, 29.20 cm for three levels, respectively regardless of type food.

These results indicate that, the average body weight for the third level
(30% protein) was higher than other levels. The analysis of variance of these
results indicates that, the differences among different levels were significant
(P<0.05). These results are in agreement with Abdoulaye (2013) when studied
effects of dietary protein level on growth performance, carcass composition and
survival rate of fry monosex Nile tilapia, Oreochromis niloticus reared under
re-circulating system. He found that, weight gain of fish was improved
significantly with increasing dietary protein levels from 21 to 37%. However,
there was no significant increase in fish fed on diet containing 21, 25 and 45%
protein. The best results were obtained with a dietary protein level of 32 and
37% in respect of weight gain
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Table 2. Least-square means and tested standard error of the factors affecting
on body weight (gm) and body length (cm).

No.
Item of Initial weight Final weight Initial length Final length
fish
Feed type (F)
e 600 12.46+0.72° 281.63+2.34% 8.87+0.73" 28.47+1.27°
(Floating)
F2 a b a b
(Sinking) 600 12.17+0.72 267.30+2.34 8.56+0.73 27.96+1.27
Protein level (P)
(0]
L1(20% )00 12304089°  250.1342.67°  8.7040.90°  28.05+1.09°
protein)
o)
L2(25% 00 12355089  274.33+2.67°  8.74%090°  28.40+1.09°
protein)
(0]
L3(30% )00 12.304089°  289.9342.67°  8.824090°  29.20+1.09"
protein)
Interaction between F (type of feed)*P (type of protein level)
F1* L1 200 12.30+1.27° 266.12+2.78° 8.70+0.93" 28.40+1.07°
F1* L2 200 12.50+1.27% 281.33+2.78° 8.90+0.93" 28.50+1.07°
F1* L3 200 12.60+1.27% 297.43+2.78% 9.00+0.93" 29.50+1.07°
F2* L1 200 12.30+1.27° 252.14+2.78° 8.70+0.93° 27.70+1.07°
F2* L2 200 12.20+1.27% 267.31+2.78° 8.80+0.93° 28.10+1.07°
F2* L3 200 12.00+1.27° 282.44+2.78° 8.70+0.93° 28.90+1.07°

ab.¢.d Means of the same row with different superscripts are significantly.
Means with the same letter in each column are not significantly different (P>0.05).

Results presented in Table (2) show that variations were significant
(P<0.05) due to the interaction between food type (floating and sinking pellets)
and protein levels (20, 25 and 30% protein) (F*L) which indicated that these
two factors act dependently on each other and also each of them had its own
significant effect. The averages of initial weights of O. niloticus were 12.30,
12.50, 12.6, 12.30, 12.20 and 12.00g; while at the end of the experiment, the
averages of body weight were 266.12, 281.33, 297.43, 252.14, 267.31, and
282.44q, respectively for the treatmentsF1* L1, F1* L2, F1* L3, F2* L1, F2*
L2 and F2* L3. The averages of initial length of O. niloticus were 8.70, 8.90,
9.00, 8.70, 8.8 and 8.7 cm; while at the end of the experiment, the averages of
body length were 28.4, 28.50, 29.50, 27.70, 28.1 and 28.90 cm, respectively for
the treatments F1* L1, F1* L2, F1* L3, F2* L1, F2* L2 and F2* L3. As
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showed in this Table, the best final weight and length was obtained for 3rd
treatment (floating pellets, being 297.43g and 29.50 cm) at protein level 30%.

Condition factor (K):

Table (3) shows means of Condition factor (K), at the start and the end
of the experiment as affected by food type (floating and sinking pellets). As
described in this table, the averages of initial (K) of O. niloticus were 1.79 and
1.83, respectively; while at the end of the experiment, the averages of (K) for O.
niloticus were 1.22 and 1.27, respectively regardless protein levels.

These results indicate that, the condition factor K was decreased with
extruded floating diet. It is advantageous to feed a floating (extruded) food,
because the farmer can directly observe the feeding intensity of his fish. The
use of floating diets saves about 25% of the food that would otherwise be lost in
the potom of pond if sinking diets used (El-Sayed, 2013).

Table 3. Least-square means and standard error of the tested factors affecting
on condition factor (K) and ADWG and SGR.

Item No. Initial K Final K ADWGr/fish  SGR, %/day
Food type (F)
F1 600 1.79+0.31° 1.22+0.15° 1.48+0.27° 1.71+0.33?
F2 600 1.83+0.31° 1.27+0.15° 1.40+0.27° 1.70 +0.33°
Protein level (P)
L1 400 1.87+0.39° 1.1740.11b 1.36+0.29° 1.68+0.32°
L2 400 1.78+0.39a 1.33+0.11% 1.44+0.29% 1.70+0.32%
L3 400 1.77+0.39% 1.23+0.11° 1.53+0.29% 1.74+0.32%
Interaction between D*P
F1* L1 200 1.87+0.55° 1.16+0.09° 1.39+0.24° 1.69+0.29°
F1* L2 200 1.77+0.55% 1.35+0.09% 1.48+0.24% 1.71+0.29%
F1* L3 200 1.73+0.55° 1.16+0.09° 1.57+0.24° 1.74+0.29°
F2* L1 200 1.86+0.55° 1.19+0.09° 1.32+0.24° 1.66+0.29°
F2* L2 200 1.79+0.55% 1.31+0.09% 1.40+0.24° 1.70+0.29°
F2* L3 200 1.82+0.55° 1.30+0.09° 1.49+0.24% 1.73+0.29°

ab.¢.d Means of the same row with different superscripts are significantly.
Means with the same letter in each column are not significantly different (P>0.05).

With regard to the effect of protein level (L) on (K), Table (3) showes
that, the initial K were 1.87, 1.78 and 1.77 for three levels of protein, 20, 25 and
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30%, respectively. While at the end of experiment the means of (K) for
treatments were 11.17, K that, the average Condition factor for the third level
(30% protein) was higher (P<0.05) than other levels. The analysis of variance
of these results indicates that, the differences among different levels were
significant (P<0.05). These results are in agreement with Abdoulaye (2013). He
found that, K of fish was improved significantly with increasing dietary protein
levels from 21% to 37%.

Results presented in Table (2) show that variations were significant
(P<0.05) due to the interaction between food type (floating and sinking pellets)
and protein levels (20, 25 and 30% protein) (F*L) which indicated that, these
two factors act dependently on each other and also each of them had its own
significant effect. The averages of initial Condition factor of O. niloticus were
1.87, 1.77, 1.73, 1.86, 1.79 and 1.82; while at the end of the experiment, the
averages of body weight were 1.16, 1.35, 1.16, 1.19, 1.31 and 1.30, respectively
for the treatments F1* L1, F1* L2, F1* L3, F2* L1, F2* L2 and F2* L3. As
showed in this Table, the best final (K) was obtained for 3rd treatment (floating
pellets, being 1.74) at protein level 30%.

Average Daily weight gain (ADWG):

Table (3) shows means of average daily weight gain (ADWG), during
the experimental period as affected by food type (floating and sinking pellets).
As described in this table, the ADWG of O. niloticus were 1.48 and 1.40 g/fish
for floating and sinking pellets, respectively. These results indicate that, the
DWG for floating pellets was higher than that obtained in sinking pellets. The
differences between the two food types were significant (P<0.05). Abou-Zeid
(2015) average daily weight gain (ADWG) were significantly (P<0.05) better
with extruded floating diet, while lower values were recorded with extruded
sinking diet.

With regard to the effect of protein level (L) on DWG, Table (3) showes
that, the DWG was 1.36, 1.44 and 1.53g/fish for the three protein levels 20, 25
and 30% crude protien, respectively. These results indicated that, the average
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DWG for protein level 30% was higher than the 20 and 25% crude protein.
Analysis of variance of these results indicates that, the differences among
treatments were significant (P<0.05). This result may be due to the increase in
protein utilization and digestibility with the increase in dietary protein level.

Many authors obtained conflicting results from their studies on tilapia
nutrition. The dietary protein requirements of several species of tilapia have
been estimated to range from 20 to 56% (EI-Sayed and Teshima, 1992).
Siddiqui et al., (1988) reported an optimum dietary requirement of 40% for O.
niloticus fry (initial weight. 0.838g), and 30% for young fish (initial weight,
409). Jauncey (1982) and EI-Sayed and Teshima, (1992) also reported 40% for
fingerlings and fry respectively.

Kaushik et al. (1995) observed the maximum growth rates and feed
efficiency at 35% dietary protein for the same species. Diyaware et al. (2009)
revealed the best growth rate in hybrid catfish, Heterobranchus bidorsalis x
Clarias anguillaris fry at 40% dietary crude protein level which also provided
support to our finding.

Results presented in Table (3) also show that differences in DWG were
significant (P<0.05) due to the interaction between food type (floating and
sinking pellets) and protein levels (20, 25 and 30% protein) (F*L) which
indicated that these two factors act dependently and due to changes in water
quality and water conditions on each other and also each of them had its own
significant effect. The averages of DWG of O. niloticus during the whole period
were 1.39, 1.48, 1.57, 1.32, 1.40 and 1.49 g/fish for all treatments F1* L1, F1*
L2, F1* L3, F2* L1, F2* L2 and F2* L3, respectively. As showed in this Table,
the best DWG was obtained for 3" treatment (floating pellets, being 1.57) at
protein level 30%.

Specific growth rate (SGR):

Results in Table (3) shows that, means of Specific growth rate (SGR),
during the experimental period as affected by food type (F) floating and sinking
pellets. As described in this table, the averages of (SGR) of O. niloticus were
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1.71 and 1.70%/day for floating and sinking pellets, respectively. These results
indicate that, the (SGR) for floating pellets was higher (P>0.05) than obtained
in sinking pellets.

Ajani et al. (2013) when studied the effects of feed forms and feeding
frequency on growth performance and nutrient utilization of clarias gariepinus
fingerlings. he reported that, Specific Growth Rate (SGR) of C. gariepinus fry
fed floating and sinking diets at different feeding frequency. Fry fed sinking
pellet thrice had the lowest SGR (0.52+0.01%) while fry fed floating pellet
once and twice had the highest SGR. There was no significant difference in the
SGR of fry fed twice with either floating (0.64+0.04%) or sinking
pellet{0.60+0.71%).

With regard to the effect for protein level (L) on Specific growth rate
(SGR) during the exprimental period, Table (3) showed that, the (SGR) was
1.68, 1.70 and 1.74%/day for three for the three protein levels (L), respectively.
These results indicate that, the average Specific growth rate for protein level
(30%) was higher than other protein levels. The analysis of variance of these
results indicates that, the differences among treatments were significant
(P<0.05).

This result was agreement with Abdoulaye (2013), he found that,
specific growth rate of fish were improved significantly with increasing dietary
protein levels from 21 to 37%

Results presented in Table (3) show that variations were significant
(P<0.05) due to the interaction between food type (floating and sinking pellets)
and protein levels (20, 25 and 30% protein) (F*L) which indicated that these
two factors act dependently on each other and also each of them had its own
significant effect. The averages of (SGR) of O. niloticus during the whole
period were 1.69, 1.71, 1.74, 1.66, 1.70 and 1.73%/day for treatments F1* L1,
F1* L2, F1* L3, F2* L1, F2* L2 and F2* L3, respectively. As showed in Table
(3), the best Specific growth rate (SGR) was obtained for third treatment
(floating pellets, being 1.74) at protein level 30%.
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Total yield and Survival rate%:

Averages of total yield and survival rate at the end of the experiment are
listed in Table (4). As described in Table (4) O. niloticus gained the highest
yield and survival rate (9667.44 kg- 94.90%) from all ponds for floating pellets
compared with 9111.29 kg — 93.62% gained by sinking pellets from all ponds.
These results may be attributed to the effect of fed commercial floating diet to
keep the diets available for fish.

As presented in this Table (4), third treatment (30% crude protein)
gained the highest yield and survival rate (6646.09 kg - 94.80%), compared
with (25% crude protein) (6254.72 kg — 94.39%) and 20% crude protein
(5877.91 kg — 93.58%).

Table 4. Total yield and Survival rate as affected by feeding treatments.

Item Yield (Kg) Survival rate%
Food type (F)
F1 9667.44 94.90
F2 9111.29 93.62
Protein level (P)
L1 5877.91 93.58
L2 6254.72 94.39
L3 6646.09 94.80
Interaction between D*P
F1* L1 3033.88 94.15
F1* L2 3207.16 95.06
F1* L3 3426.39 95.49
F2* L1 2844.03 93.02
F2* L2 3047.56 93.72
F2* L3 3219.70 94.11

Abou-Zied (2015) found that, total yield and survival rates of Nile
tilapia were lower for extruded sinking diet than extruded floating diet. These
values are in the normal ranges as indicated by Teichert- Coddington and Green
(1993); Knud-Hansen and Batterson (1994); Hassouna et al. (1998); Abd EI-
Maksoud et al. (1999 a,b); Abou-Zied and Ali (2012) and Abou- Zied (2013)
who reported values of tilapia survival rate ranged between 87 and 95%.
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The interaction between between food type (floating and sinking pellets)
and protein levels (20, 25 and 30% protein) was found to be significant. This
may indicate that, for tilapia fish under the artificial feed with high level protein
and floating pellets, the total yield of tilapia increased compared with other type
feed and different protein levels. Third treatment 30% protein gained the
highest yield and survival rate (3426.39 kg — 95.49%) with floating pellets,
compared with third treatment 30% protein (3219.70 Kg — 94.11%) with
sinking pellets, 25% protein (3207.16 Kg — 95.06%) with floating pellets,
(3047.56 Kg — 93.72%) with sinking pellets, 20% protein (3033.88 Kg —
94.15%) with floating pellets and (2844.03 Kg — 93.02%) with sinking pellets.

Chemical composition:

The changes in chemical composition during development and in
response to different factors are the result of differential growth of tissues
(Table 5).

The main tissues involved in the whole-body growth are bones, muscles
and adipose tissues. The relative development of these tissues is very important
for the conformation of fish and thus its yield in processing (Soltan et al.,
1999).

Proximate analysis shows significant (P<0.05) effects in the six
treatments. As described in Table (5) floating diet released the highest values of
protein, while sinking diet released the highest values of fat and ash. This
closely met the remarks of Abou-Zied (2015) who emphasized that floating diet
is commonly considered the most desirable for aquaculture because, at a given
site, it is usually consistent in quantity and quality.

Data for protein and lipid content of the fish body in response to dietary
levels could be divided into three groups. Data refers to fish which carcass
protein and lipid content increased significantly (P<0.05) with increasing
dietary protein levels.
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Abdoulaye (2013); Ahmad et al. (2012); Tidwell et al. (2005) and Pedro
et al. (2001) reported the increase in carcass protein content with the increase in
dietary protein level.

In contrast, in the present study there was not any significant difference
in protein body content of tilapia fed on five diets as compared to the initial
fish. No relation between the dietary protein content and the carcass fat
composition was observed. There was no defined trend identified in this study.

This is in contrast with results reported by (Ahmad et al., 2012) who
reported that carcass lipid content exhibited positive relationship with dietary
lipid level in tilapia and in rainbow trout reported by (Yamamoto et al., 2000
and Gumus and Ikiz, 2009).

Table 5. Least-square means and tested standard error of the factors affecting
on chemical composition % DM basis of Nile tilapia.

Variable No. DM CP EE Ash
F1* L1 6 27.70+0.74°  54.27+264°  13.174#0.32°  11.56+0.28™
F1* L2 6 27.52+ 0.74° 54.72+42.64°  13.53+0.32°  11.27+0.28™
F1* L3 6 27.09+ 0.74° 55.85+2.64°  14.08+0.32°  10.96+0.28"
F2* L1 6 28.84+ 0.74° 53.04+2.64°  14.30+0.32°  12.05+0.28b°
F2* L2 6 28.97+0.74°  53.96+2.64™  1521+0.32*  12.76+0.28"
F2* L3 6 27.81%0.74° 54.27+2.64°  15.67+0.32°  11.45+0.28®

ab.¢.d Means of the same row with different superscripts are significantly.
Means with the same letter in each column are not significantly different (P>0.05).

Economic evaluation:

Results of costs including variable, fixed coasts and interest on working
capital for the treatments applied are shown in Table (6). Results of this Table
revealed that costs of fingerlings of Nile tilapia are similar in all treatments
applied; however, the feed costs differed according to food types and weight
increasing. The lowest for treatmentl, artificial feeding only 36221.87 LE/fed,
for first treatment and increased to 42241.59, 48814.23, 34249.72, 39039.79
and 47156.74 LE/fed, for other treatments, respectively.
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Table 6. The effect of the experimental factors on economic efficiency (LE/Fed).

Items 2012 2013

T1 T2 T3 T1 T2 T3

A-Variable costs (LE/Fed)

1-Fish production

a. 0. niloticus fingerlings 2640 2640 2640 2640 2640 2640
b. Feeds 36221.88 42241.59 48814.23 34249.72 39039.79 47156.74
¢. Poultry manure 640 640 640 640 640 640
d. Triple supper phosphate 228.8 228.8 228.8 228.8 228.8 228.8
e. Urea 57.2 57.2 57.2 57.2 57.2 57.2
Total variable costs (LE/Fed) 39787.88 45807.59 52380.23 37815.72 42605.79 50722.74
B- Fixed costs (LE/Fed,)
a. Depreciation (materials &

others) 10% 900 900 900 900 900 900
b. Taxes 650 650 650 650 650 650
Total fixed costs (LE/Fed) 1550 1550 1550 1550 1550 1550
;)‘ZZZ')Operat'”g costs (variable & 1207 83 47357.50 53930.23 39365.72 44155.79 5227274
Interest on working capital * 3504.09 4014.367 457151 3336.92 374296 4431.01
Total costs 44841.97 5137196 58501.74 42702.64 47898.75 56703.75
% of the smallest value 105% 120% 137% 100% 112% 133%
Returns
Total return (LE/Fed) 50059.02 57728.88 66814.70 46926.41 54856.08 62784.15
Net return (LE/Fed) 5217.05 6356.92 8312.96 4223.77 6957.33 6080.40
0,
r/:tz';:]he smallest value of net 12352% 150.50% 196.81% 100%  164.718% 143.96%
% Net returns to total costs 11.63% 12.371% 14.21%  9.89% 14.52% 10.72%

* 17% x total operating costs x 140/365 days.

** The economical evaluation of results was carried out according to market prices in 2015 in
LE.

O. niloticus = LE 220 /1000 fry (2015),

Urea =LE 2200/1000 Kg (2015). Triple supper phosphate = LE 2000/1000 Kg (2015).

Manure = LE 900/1000 Kg (2015).

Fish feed (20% protein) = LE 4300/1000 Kg (2015),

LE 4350 /1000 Kg (2015).

Fish feed (25% protein) = LE 4700/1000 Kg (2015),

LE 4750 /1000 Kg (2015).

Fish feed (32% protein) = LE 5200/1000 Kg (2015),

LE 5250 /1000 Kg (2015).

Total costs per fed, increased for treatment 4, (42702.64 LE- 100%) and
increased to, (44841.97 — 105%), (51371.96 — 119%), (58501.74046 — 137%),
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(47898.75 — 114%) and (56703.75 LE — 130%) for other treatments treatmentl
and treatment3, treatment5, and treatment6, respectively. Differences in total
costs were attributed to the differences in feed costs and organic and inorganic
fertilizer additives.

Total returns in LE/fed, for treatment 1, treatment 2, treatment 3,
treatment 4, treatment 5 and treatment 6 were 50059.02, 57728.88, 66814.70,
46926.41, 54856.08 and 62784.16 respectively (Table 6).

Net returns/pond in LE were found to be 5217.05, 6356.92, 8312.96,
4223.77, 6957.33 and 6080.40 LE for all treatments T1, T2, T3, T4, T5 and T6,
respectively. The percentage of net return to total costs were 11.63, 12.37,
14.21, 9.89, 14.52 and 10.72%% for all treatments T1, T2, T3, T4, T5 and T6
respectively.

These results of economic evaluation indicate that, 30% crude protein in
floating pellets was higher than that obtained in sinking pellets or low protein
percentages in fish diet.

CONCLUSION

Based on results obtained in this study and on the economical
evaluation, it could be concluded that, floating pellets was best than sinking
pellets, in addition to the increasing of protein percentage in diet was best in
terms of economic efficiency compared to other treatments.

REFRENCES

A.0O.A.C., 1990. Official Methods of Analysis. Association of official
Analytical chemists. Washington, D. C.

Abd EI-Maksoud, A.M.S; M.M.E. Hassouna; S.M. Allam; G.E. Aboul-Fotouh
and M.Z.Y. ElShandaweily, 1999a. Effect of feeding regime on the
performance of Nile tilapia (Oreochromis niloticus L.) and grey mullet
(Mugil cephalus L.) reared in polyculture earthen ponds. Egyptian J.
Nutr. and Feeds, 2: 111-121.



Evaluation Of Two Commercial Feed 254
(Floating And Sinking) For .....

Abd EI-Maksoud, A.M.S; M.M.E. Hassouna; S.M. Allam; G.E. Aboul-Fotouh
and M.Z.Y. EIShandaweily, 1999b. Effect of fertilization with chicken
manure on performance of Nile tilapia (Oreochromis niloticus L.) and
grey mullet (Mugil cephalus L.) reared in polyculture earthen ponds.
Egyptian J. Nutr. and Feeds, 2: 123-133.

Abdoulaye, L., 2013. Effects of dietary protein level on growth performance,
carcass composition and survival rate of fry monosex Nile tilapia,
Oreochromis niloticus reared under re-circulating system. Journal of
Biology and Life Science ISSN 2157-6076 2013, 4 (2).

Abou -Zied, R.M. and A.A.A. Ali, 2012. Effect of stocking density in intensive
fish culture system on growth performance, feed utilization and
economic productivity of Nile tilapia (Oreochromis niloticus L.) reared
in hapas. Abbassa International Journal for Aquaculture, 5 (1): 487-
499,

Abou-Zied, R.M., 2013. Effect of aeration systems and stocking density on
growth performance, pond yield and economic impacts of Nile tilapia
(Oreochromis niloticus) reared in earthen ponds. Abbassa International
Journal for Aquaculture, 6 (1): 213-228.

Abou-Zied, R.M., 2015. Effect of diet extruded type on growth performance,
feed utilization and economic efficiency of Nile tilapia in commercial
farms. Egyptian J. Nutrition and Feeds 18 (1): 143-150,

Ahmad, M., Qureshi, T. A., Singh, A. B., Susan, M., Kamlesh, B., & Salman,
R. C., 2012. Effect of dietary protein, lipid and carbohydrate contents on
growth, feed efficiency and carcass composition of Cyprinus carpio
communis fingerlings. International Journal of Fisheries and
Aquaculture, 4(3): 30-40. http://www.academicjournals.org/lJFA
10.5897/1JFA11.080

Ajani, F.; M. Dawodu; O.Bello-Olusoji, 2013. Effects of feed forms and
feeding frequency on growth performance and nutrient utilization of
Clarias gariepinus fingerlings. Afr. J. Agric. Res., 6 (2): 318-322.



255 El-Gendy, M.O.

APHA (American Public Health Association. American), 1998, Water Works
Association (AWWA), and Water Environment Federation (WEF).
Standard Methods for the Examination of Water and Wastewater 20"
Edition. United Book Press, Inc., Baltimore, Maryland.

Ammar, AA., 2008a. Effect of extruded and trash fish foods on growth
performances and pond productivity of sea bream. Egypt J. Aqua. Biol.
& Fish, 2 (1): 43-58.

Ammara, 2008b. Effect of extruded and non —Extruded fish pellet on growth
performance of Nile tilapia in earthen ponds .8th Inter. Symp. On tilapia
in Aqua., 823-835.

AIT. (Asian Institute of Technology)1986., Buffalo/ fish and duck/fish
integrated systems for small — scale farmers at the family level. AIT
Research Report No. 198. Bangkok, Thailand, 138 pp.

Azzaydi, M.; F.Z Martins; S. Zamora; F.J. Sanchezvazquez and J.A. Madrid,
2000. The influence of Natural Vs. diurnal feeding condition under
winter condition of European Sea bass (Dicentrachus labrax). Aqua.,
182: 329-338.

Boyed, C.E., 1998. Water quality for pond aquaculture. Research and
development series No. 43. pp. 37. International Centre for aquaculture
and aquatic Environments. Alabama Agricultural Experiment Station.
Auburn University.

Diyaware, M.Y.; B.M. Modu; U.P. Yakubu, 2009. Effect of dietary protein
levels on growth performance and feed utilization of hybrid catfish,
Heterobranchus bidorsalis x Clarias anguillaris. African Journal of
Biotechnology, 8(16): 3954-3957. http://dx.doi.org/
10.5897/AJB09.427.

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

El-Naggar, G.; A. Nasr-Alla and D.A. Al-Kenawy., 2011. Egyptian
aquaculture. Unpublished manuscript.



Evaluation Of Two Commercial Feed 256
(Floating And Sinking) For .....

El-Sayed, A.M. and S., Teshima, 1992. Protein and energy requirements of Nile
tilapia, Oreochromis niloticus, fry. Aquaculture, 103: 55-63.

El-Sayed, A.F.M., 1999. Alternative dietary protein sources for farmed tilapia,
Oreochromis spp.. Aquaculture, 179 (1-4): 149-168.

El-Sayed, A.F.M., 2007. Analysis of feeds and fertilizers for sustainable
aquaculture development in Egypt. 2007. In M.R. Hasan, T. Hecht, S.S.
De Silva & A.G.J. Tacon, eds. Study and analysis of feeds and
fertilizers for sustainable aquaculture development, pp 401-422. FAO
Fisheries Technical Paper No. 497, Rome, FAO. 510 pp.

El-Sayed, A.F.M., 2013. On-farm feed management practices for Nile tilapia
(Oreochromis niloticus) in Egypt. In M.R. Hasan and M.B. New, eds.
On-farm

El-Sayed, A.M.; M. Dickson and G.O. EI-Naggar., 2015. Value chain analysis
of the aquaculture feed sector in Egypt. Aquaculture, 437: 92-101.

FAO, 2007. Food and Agriculture Organization of the United Nation). Fish
Feed Technology. ADCP/PER/80/11. Aquaculture development and co-
ordination program.

GAFRD., 2014. General Authority for Fisheries Resources Development.
Fisheries Statistics Year Book 2012. GAFRD, Ministry of Agriculture
and Land Reclamation, Cairo, Egypt.

Gumus, E.; R. Ikiz, 2009. Effect of dietary levels of lipid and carbohydrate on
performance, chemical contents and digestibility in rainbow trout,
Oncorhynchus mykiss. Pakisran. Veterinary Journal, 29(2): 59-63.

Hassouna, M.M.; A.M.S. El-Maksoud; Radwan and M.S.M. Abd El-Rahman,
1998. Evaluation of three commercial feeding regimes for Nile tilapia,
Oreochromis niloticus L., reared in earthen ponds. Egyptian J. Anim.
Prod., 35: 267-277.

Hasssan, S.; P. Edwards and D.C. Little, 1997. Comparison of tilapia
monoculture and carp polyculture in fertilized earthen ponds. J. World
Aquacult. Soci., 28 (3): 268 — 274.



257 El-Gendy, M.O.

Hilton, J.W.; S.J. Cho and C.Y. Slinger, 1981. Effect of extrusion processing
and stream pelleting foods on pellet durability pellet water absorption
and physiological response of Rainbow trout, (Salmo gairdner R.).
Aqua., 25: 185-194.

Jauncey, K., 1982. The effect of varying dietary protein levels on the growth,
food conversion, protein utilization and body composition of juvenile
tilapias (Sarotherodon mossambicus). Aquaculture, 27: 43-54.
http://dx.doi.org/10.1016/0044-8486 (82) 90108-9.

Johnsen, F.A. and A. Wandsrik., 1991. The impact of high energy foods on
pollution control in the farming industry .in: Cowey, C.B., Cho, C.Y.
(Eda.), Proceeding of the first international symposium on nutrition
strategies in management of aquaculture waste. Guelph Uni.of Guelph.
Ontario, Canada, PP: 51-63.

Kaushik, S.J., Doudet, T., Médole, F., Aguirre, P., & Blank, D., 1995. Protein
and energy needs for maintenance and growth of Nile tilapia
(Oreochromis niloticus). Journal of Applied. Ichthyology, 11: 290-296.
http://dx.doi.org/ 10.1111/j.1439-0426.1995.tb00029.x

Knud-Hansen, C.F. and T.R. Batterson, 1994. Effect of fertilization frequency
on the production of Nile tilapia (Oreochromis niloticus). Aquaculture,
123: 271-280.

Pedro, N.D.; A.l. Guijarro; M.J. Delgado; L.P.Patina; M.L. Pinillos; M.A.
Bedate, 2001. Influence of dietary composition on growth and energy
reserves in Tench, Tincta ticta. Journal of Applied Ichthyology, 17: 25-
29. http://dx.doi.org/10.1046/j.1439-0426.2001.00274.X.

Robert, N.; R. Le Gouvello; J.C. Mauviot; T. Arroyo; P. Agurre and S.J.
Kaushik., 1993. Use of extruded foods in intensive Trout culture effects
of protein to energy on growth, nutrient utilization on flesh and water
quality, In Kaushik, S.J. Laque, P. (eds.) Fish nutrition in practice. Les.
.Colloques no.61, Intra Edn. Versailles Codex. France. Pp. 497-500.

Samwel, M. Limbu., 2015. The effect of floating and sinking diets on growth
performance, feed conversion efficiency, yield and cost-effectiveness of



Evaluation Of Two Commercial Feed 258
(Floating And Sinking) For .....

African sharptooth catfish, Clarias gariepinus reared in earthen ponds.
International Journal of Fisheries and Aquatic Studies 2015; 2(5): 253-
259.

SAS., 1996. SAS procedure Guide “Version 6.12 ed”. SAS Institute Inc., Cray,
NC, USA.

Siddiqui, A.Q., M.S. Howlader and A.A. Adam, 1988. Effect of dietary protein
levels on growth, feed conversion utilization in fry and young Nile
tilapia,  Oreochromis  niloticus.  Aquaculture, 70:  63-73
http://dx.doi.org/10.1016/0044-8486 (88) 90007-5.

Soltan, M.A., Abdel-Hakim, N.F. and M.N. Bakeer, 1999. Effect of stocking
rate, organic fertilization and supplementary feed on growth
performance, carcass and chemical analysis of Nile tilapia, Oreochromis
niloticus. Egyptian J. Nutrition and Feeds, 2: 765-778.

Teichert-Coddington, D. and B.W. Green, 1993. Tilapias yield improvement
through maintenance of minimal oxygen concentrations in experimental
grow-out ponds in Honduras. Aquaculture, 118: 6371.

Tidwell, J.H.; S.D. Coyle; L.A. Bright and D. Yasharian, 2005. Evaluation of
plant and animal source proteins for replacement of fish meal in
practical diets for the largemouth bass, Micropterus salmoides. Journal
World Aquaculture Society, 36: 454-463 http://www.blackwell-
synergy.com/doi/abs/10.1111/j.1749-7345.2005.tb00393.x.

Yamamoto, T.; T. Unuma; T.Akiyama, 2000. The influence of dietary protein
and fat levels on tissue free amino acid levels of fingerling rainbow trout
(Oncorhynchus mykiss). Journal of Aquaculture, 182 (3-4): 353-372
http://dx.doi.org/10.1016/S0044-8486 (99) 00277-X.



259 El-Gendy, M.O.

Al (alsad) (A Al all) dland

guial) paall e Gl 3gana

Slaval 3.,'\.3)3 o oubalally gélhl\ alal) aladlin) awdi

Cipad] (GiSall Sorall ¢ By LSarsl] 85 A1 Cigan 555 4 Sanl] £y jins¥] aliig oz LY Cigacs anad
s el Gipaill jSha . Aubiel] e LSaisd) 59 40
=l paildl)

gl i€ Abilae bl S5 —0 dahie Auald 4€en deje & Auhl) oda )
o puhlally AUl Calad) Gl Al Hsed N Bad YOYT/NY /Y SaY VT /o)) e Bl b
Ll GDlel cluall e (e s il (bgiual X Jalea¥) dpale Ljan cujal @llen) dabs)
Clag T dlae) o A (7Y ¢ Yo ¢ Yi) dudgy clgiue By (ubley il Gl
Oo dmual VYo A0 S (Aebee S8 KT dae) i (s Y lpladls ddle
Y1) Ll e ey 127 £ VY67 Jaar (O)) Grma ST Ll Ll ellend
p M sail e lgde Jseantl @3 ) bl el Ky o (Lo g

Jalea canal) Job camall G35 (30 Jara ol Ll 3D e ddll Sl Jas
Jaee el ala osign 77 el alas o e gill saill Janas casall (ool Baliy (Allad)
c=sill saill Jazag casall Gysl saliyg cAllall Jalas comall Jsha canndl O3 e

S e@laBY) anl) leg uhall oda b lgde Jpanll 5 I gl ) ol
Oesll A 5245 of I Ayl dublall clual) e dual ol dalel @l of 7 b
BAY) EDlabeall o Lyt ae A3lke dpaliall 5eliy ] ool il cadach A3 Uil 8



