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Abstract

The present experiment aimed to investigate the effect of
organic fertilization and artificial feed, beside the addition of some
untraditional feedstuffs as well as Biogen to artificial feed on
reducing feeding costs in tilapia culture. Twelve earthen ponds with
the same area were stocked with Nile tilapia and represented 6
treatments (2 replicates for each). In.the first treatment (T1),
ponds were fertilized by 25 kg/day poultry litter throughout the
experimental period (6 months} while the same organic fertilization
was used in the second treatment (T2) for 3 months followed by
artificial feed (25% crude protein) during the following period (3
months). For the third treatment (T3), organic fertilization was
applied during the whole experimental period and the artificial feed
(2% of fish biomass) was applied during the last three months
only. In the other three treatments (T4, TS5 and T6) organic
fertilization was applied for 3 months followed by feeding on
artificial feed {25%(CP) beside blue green algae, Azolla or Biogen at
a rat of 10, 10 and 2 kg/ton, respectively. Results of the
experiment could be summarized as follows:

- Water temperature ranged from 26.55 to 27.81°C,
Dissolved oxygen (DQ) from 3.40 to 5.58 mg/liter, values of pH
ranged between 8.19 - 8.64 with insignificant differences among
the different treatments in water temperature and pH values. T1
had the greatest drop in the overall mean of phytoplankton and
zooplankton number {organism/l) compared to' the other
experimental treatments.

- T1 had the lowest body weight (BW), body length
(BL), weight gain (WG) and specific growth rate {SGR) while T6
gained the highest BW, BL, WG and SGR, the differences among
treatments for these parameters were significant.

- The final total fish yield was the lowest for fish fed
the natural food only (T1). The other feeding regimes T2, T3, T4,
T5 and T6 increased the totai fish yield by 54.2, 57.4, 59.9, 67.8
and 87.0%, respectively compared to T1.

- The averages dressing percentage found to be 57.72,
57.75, 58.34, 60.40, 61.36 and 61.50%, fish protein content were
67.93, 67.77, 68.19, 70.66, 71.84 and 72.74 for T1, T2, T3, T4, T5
and T6, respectively and the differences among these percentages
were significant and these results relatively parallel to those of
ether extract, while the opposite trend was observed for ash
content of whole fish body.

- The highest net returns/feddan (4215.96 LE) were
recorded for T6 followed in a descending order by T5 (3648.99 LE),
T4 (2139.82 LE), T2 (1822.20 LE), T3 (1821.74 LE) and T1 {930
LE).
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INTRODUCTION

Feed often represents 60% or more of the total fish production costs. A biologically
feasible production system can be uneconomical because production costs associated
with feed are expensive {Green, 1992). The utilization of organic manure as the principal
nutrient for earthen ponds is a traditional management practice in Asian aquacultire
{Pekar, 1994). The readily decomposable crganic matter of the manure provides
dissolved and particulate substances for bacteria, and the bacterial particles supply food
to the filter-feeding and detritus-consuming animals, while the mineralized fraction of
the manure stimulates phytoplankton productivity similar to the action of inorganic
fertilizers {Hepher and Pruginin 1981).

Blue green algae is considered as protein rich feed ingredients for tilapia because
it contains 39.62% crude protein in its dry matter (Abdel-Hakim et al 2004 a). In
another study, Abdel-Hakim et al (2004 b) reported that, combination of 10% blue
green algae and 90% of tilapia feed mixture improved total fish yield.

 Recently, the use of Azolla meal which is a genous of small aquatic plants, are
wide spreader and can be incorporated in fish diets. Abdel-Fattah and Abdel-Aziz
{1990) used Azolla pinnata in feeding of Nile tilapia fingerlings as a sole dietary source
or replaces 25, 50, 75 and 100% of fishmeal in 30% crude protein and 3500-4000 kcal
GE/kg diet. The authors found that, control diet (without Azblla) was not significantly
differed from those fed on diets with 25% Azolla. It is noticed that, with increasing
Azolla level in the experimental diets, fish performance was significantly reduced and
the worst performance was associated with the highest level of Azolla in the diet
(100%) as a sole dietary source. In the same manner, El-Sayed (1992) reported that
less than 25% of Azolla pinnata substitution was possible for fishmeal in Nile tilapia
(0. nifoticus) feeds. Tharwat (1999) stated that growth and feed utilization of O.
nifoticus were not significantly reduced when Azolla meal was incorporated into the
control diet up to 50% while fish fed on fresh Azolla alone exhibited extremely poor
growth performance.

Recently, higher interest was directed to the use of feed additives to increase feed
efficiency and fish growth rate, as they could be used as immune stimulants for fish.
Biogen is a potent compound that contains, garlic extract, high unit hydrolytic
enzymes, proteolytic, lipolytic, amylolytic and cell separating egzyme as well Bacillus
subtilis and gienseng extract. It showed bactericidal and fungicidal activities for
bacteria and fungi isolated from freshwater fish (Diab, 2002) and from man and
animals (Hanafy and Hatem, 1991).
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The present study aimed to study the effect of organic fertilization on reducing
feed costs in tilapia culture. Alsg, the effect of using Azolla, blue green algae as an

untraditional feedstuffs as well as Biogen in tilapia diets was studied.
MATERIALS AND METHODS

This work was conducted in the region of Edku, El-Behera, Egypt during the period
hetween 1 May and 1 November 2004 (6 months) to investigate the effect of organic
~ fertilization (poultry litter) and artificial feed beside blue green algae, Azolla or Biogen in
six différent feeding regimes on growth performance of Nile tilapia under the Egyptian
conditions. Twelve rectangular earthen ponds (200x42x1.3 m) with a total area of 8400
m? were used and represented 6 treatments (2 replicates for each). Experimental ponds
are supplied with fresh water from Edku drainage and stocked by 16,000/pond of Nile
tilapia Oreochromis niloticus fingerlings (19.86 - 20.46 g) and the experimental
treatments were designed as follows:

T1 (Organic fertilization only) poultry litter was added at a rate of 25 kg/pond/day
during the whole experimental period (6 months).

T2 (3 months organic fertilization + 3 months artificial feed) poultry litter was appiied at
a rate of 25 kg/pond/day for the first three months followed by artificial feed (25%
CP) at a rate of 2% of total biomass (three months).

T3 (6 months organic fertilization+3 monfhs artificial feed) poultry litter was applied at a
rate of 25 kg/pond/day throughout the experimental pericd (6 months) and the
artificial feed (25% CP) at a rate of 2% of total biomass was applied during the last
thfee months.

T4 (3 months organic fertilization+3 months artificial feed enriched by 10 kg/ton blue
green algae) poultry litter (25 kg/pond/day) was applied during the first three months
followed by artificial feed (25% CP} enriched by 10 kg blue green algae/ton at a rate
of 2% of total biomass {3 months).

T5 (3 months organic fertilization + 3 months artificial feed enriched by 10 kg/ton Azolla)
poultry litter (25 kg/pond/day) was applied during the first three months followed by
artificial feed (25% CP) enriched by 10 kg Azolla/ton at a rate of 2% of total biomass (3
months).

Té (3 months organic fertilization+3 months artificial feed enriched by 2 kg/ton Biogen)
poultry litter (25 kg/pond/day) was applied during the first three months followed by
artificial feed (25% CP) enriched by 2 kg Biogen/ton at a rate of 2% of total biomass (3
months),

Chemical analysis of artificial feed, poultry litter, blue green algae and Azolla are
presented in table (1).
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Before the experiment start, ali ponds were drained and left to complete dryness,
and the low spots were treated with potassium permanganate to kill any wild fish and
larvae as well as their eggs. After 10 days, ponds were filled with water to 100 cm and
let filled for a period of 15 days before stocking the fish.

Poultry litter was distributed over the pond surface. Feed was offered five
days/week (twice/day at 9.00 am and 3.00 pm) at a rate of 2% of the total fish
biomass. Feed amount was monthly adjusted for each pond separately according to
the biomass available which determined using a fish sample (100 fish for each pond).
Fish samples and measurements: | _

Fish samples (100 fish/pond) were monthly taken early morning and kept in
fiberglass containers filled with fresh water from the same pond to avoid fish stress
during recording the body measurements. Fish samples were returned to their ponds
after recording the measures of individual body weight and length. The following fish
parameters were estimated:

Condition factor (K) was calculated according to Lagler (1959):

K= [weight (g) / length?® (cm)] x100

Specific growth rate (SGR) was calculated accordirig to Jauncey and Rose (1982):
SGR = [LnW2-LnW1]/t x100

Where: W, = fish initial weight (g), W,= fish final weight (g) and t = period in days.

Weight gain (WG) was estimated according to the following equation:
WG =W, -W,

Where: W, = fish initial weight (g), W, fish final weight (g)

At harvesting ten fish were randomly taken from each treatment for carcass
analysis. Another ten fish were taken and kept frozen at -20°C for the whole body
chemical analysis. Carcass analysis was determined according to Lovell (1981). Fish
proximate analysis (moisture, protein, fat and ash) were determined according to
ACAC (1990). Economic analysis was done according to Green {1992).

Water quality analysis:

Water guality was carried out weekly to determine temperature (°C), dissolved
oxygen (DQ), Secchi disk visibility (SD), hydrogen ions (pH) and Phyte and
zooplankton (organism/I) accbrding to the standard methods of APHA (1985) and
Boyd (1992).

Statistical analysis:

Statistical analysis of the obtained data was analyzed according to SAS (1996).
Differences between means were tested for significance according to Duncan’s multiple
rang test as described by Duncan (1955). The following model was used to analyze the

obtained data:



SOLTAN, M. A, et al. 5

Yijzl.l‘l"ﬂi'*'Eij
Where: Y; = the observation on the i fish eaten the i*" diet, p = overall mean,

o; = the effect of i'" diet and E;; = random error.
RESULTS AND DISCUSSION

1. Water quality and primary productivity:

As described in table (2), water temperature ranged from 26.55 to 27.81°C for the
different treatments durihg the entire experirﬁental period of the study with no
significant differences. Generally tilapia show the best growth when temperature is
between 25 and 30°C (Balarin, 1988).

The average values of dissolved oxygen (DO) were 3.40, 4.48, 4.91, 4.91, 4.89
and 5.58 mg/l for T1, T2, T3, T4, T5 and T6, respectively. Boyd (1992) reported that
the level of DO should be above 4 mg/liter which is considered limiting level. Resuits
of the present experiment indicated that, T2 was the greatest treatment that caused
immense decrease in density of aquatic organisms (refer to the following re.éults), and
consequently decrease the DO released by the aquatic organisms during
photosynthesis process.

Secchi disk visibility ranged between 11.56 and 14.33 cm for all experimental
ponds and thesé values are within the acceptabie limits described by Boyd (1992). pH
values ranged between 8.19 - 8.64 with insignificant differences for the different
treatments. The highest values of pH (8.64 and 8.63) were recorded for treatments
that fertilized by the poultry litter (T1 and T3, respectively) for 6 months while the
lowest pH values were recorded in treatments received the artificial feed for 3 months.
These results may be due to the higher photosynthesis activity occurred in ponds
received the organic fertilizer compared to ponds that received the artificial feed. pH
values did not reached critically high or low levels as denoted by Boyd (1990).

Results of Table (2) indicated that, the overall mean of phytoplankton (organism/l)
for poultry litter (T1) showed the greatest drop in phytoplankton count compared to
the other experimental treatments because the natural food {enhanced by organic
fertilization) in this treatment is the sole source of food while the other treatments
received artificial feed beside natural food available in ponds.

The main effect of organic fertilizer was decomposing and releasing inorganic
nutrients (nitrogen and phosphorus) that stimulated phytoplankton growth. The
organic matter of poultry litter was especially efficient in increasing the abundance of
zooplankton and benthic organisms and may serve as direct source of food for
invertebrates and fish (Boyd, 1990).
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As shown in table (2), fertilization by poultry litter only caused the greatest
decrease in the total number of zooplankton (crganism/l}). The average number of
zooplankton for the overall experimental -period were 245, 249, 254, 257, 262 and 295
organismy/I for T1, T2, T3, T4, T5 and T6, respectively because the natural food (phyto
and zooplankton) in T1 are the available sources of fish food while the other
treatments received artificial feed beside natural food. Nile tilapia is known to feed on
the grazing zooplankton as welf as plant material (Orachunwdng et al 1988).

The highest average of zooplankton count was obtained in T6 and the lowest
value was recorded with T1. These results disagreed with Hickling (1962), who
reported that organic fertilizers are especially efficient in increasing the abundance of
zooplankton and benthic organisms. Gomaah (1997) found that, ponds fertilized with
-poultry litter then followed by artificial feed supported the fastest growing zooplankton
leading to an increase in the natural food from animal organisms with suitable quantity
for feeding of Nile tilapia fingerfings.

2. Growth performance:

The initial body weight (BW) for fish received the different treatments ranged
between 19.86 and 20.46 g with insignificant differences (Table, 3) and the same
trend was also observed for body weight after 30, 60 and 90 days from the
experimental start. After 120, 150 and 180 days from the experiméntal start, averages
BW were significantly different according the different feeding regimes where T1
showed the lowest (P<0.05) BW followed in an increaéing order by those received the
other treatments and these results may be due to the availability of both natural food
and artificial feed in T2, T3, T4, T5 and T6 while in T1 natural food only was the
unique source of fish feeding. The obtained results are in agreement with those of
Osman ef a/ (2005) who found that with decreasing artificial feed in the feeding
regimes of Nile tilapia the growth performance was negatively affected. Abu-Seif ef al
(2001) reported that fish reared an artificial ration gave higher harvest weight than
those reared in ponds fertilized by inorganic treatments. Green (1992) concluded that
chicken manure can replace 100% of pelleted supplemental feed without significant
effects on growth of tilapia during the first 60 days of the culture and this in
agreement with the results obtained in the present study.

The greatest final BW (210,31 g) was achieved with T6 in which artificial feed was
enriched by 2 kg Biogen/ton during the last three months of fish culture. Biogen can
enhance the energy metabolism in fish body cells, improves the efficiency of feed
utilization and balance the secretion of various secretary glands, moreover it increases
the vitality of cells by supplying oxygen to whole body, improves the immune

responses (Diab, 2002), helps to excrete heavy metals, inhibits aflatoxin toxic effects
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and maintains the normal endocrine system. Biogen has bactericidal effects and
increases the palatability and the appetite (Abdel-Hamied et a/ 2002). Biogen at level
of (2 kg/ton diet) can be recommended in fish farming to improve production since it
enhances the growth rate of tilapia (Bayoumi, 2004} which in agreement with the
present data.

Average BL at the beginning of the experiment ranged between 10.40 and 10.77
cm (Table 4) with insignificant differences among the different experimental
treatments. During the following three experimental periods (30, 60 and 90 days from
the experiment start) the differences in BL among the different experimental fish
groups were not significant. During the last three experimental periods (After 120, 150
and 180 days from the experimental start) the highest BL was obtained with T6
(Artificial feed+2 kg/ton Biogen) and the lowest one was recorded for T1 (fertilization
by poultry litter only). )

Averages BL during the experimental periods untit harvesting were found to follow
the same order of BW. Oren (1981) reveaied that fluctuations in ponds for fish growth
(length and weight) are affected by different factors such as feeding regime,
population density and environmental conditions.

At experimental start condition factor values ranged between 1.62 and 1.77 {Table
5). After 30, 60 and 90 days form the experimental start the K values were relatively
the same and did not significantly different while K values during the last three
measurements (120, 150 and 180 days) were significantly different among the
experimental treatments. At experimental termination, T1 had the highest K value and
did not significantly different from those recorded for treatments T2, T3, T4 and TS,
the last treatment (T6) showed the lowest significant value (0.91). Condition factor of
fish is a measure of relative muscle to boné growth and the differing growth responses
of these tissues to diet treatment may be reflected by changes in condition factor
(Ostrowski and Garling, 1988). Condition factor also provides a measure of fish fatness
and food conversion efficiency (Power, 1990}, It is frequently assumed to reflect not
only characteristics of fish such as health, reproductive state and growth but also
characteristics of the environment such as habitat quality, water quality and prey
availability (Liaoc ef al 1995).

Results of table (6) show that weight gain (WG) did not significantly different
among the different treatments during the first three periods (0-30, 30-60 and 60-90
days). During the period (90 - 120 days) the highest WG value was recorded by T6
(Artificial feed+2kg/ton Biogen), and the lowest WG was recorded by fish group in T1
and the same trend was observed during the last successive experimental periods
(120-150, 150-180 and 0-180 days).
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During the first three months of the experiment (0-30, 30-60 and 60-90 days) WG
of Nile tilapia that fed natural foed only (T1) did not significantly different from those of
the other treatments that received artificial feed {T2, T3, T4, T5 and T6). This result
means that natural food {enhanced by applying poultry litter) was sufficient to cover all
nutrients requirements of fish in the first three months while during the subsequent
petiods, food requirements increased and did not covered by natural food only. Applying
pelleted feed after three months was necessary to maintain fast growth where the fish
able to consume pellets (Green, 1992 and Gomaah, 1997). This confirmed that tilapia,
especially Nile tilapia, Oreochromis niloticus depends on the natural food at the first
period of age (approximately 1 - 90 days) while applying supplemental feeding after this
stage is very important to get high daily gain and high fish yield. Wu et a/ (1995)
reported that young tilapia eats mainly zcoplankton and phytoplankton while the adults
accept a variety of artificial feed, vegetables, larvae and insects.

- With respect to feed additives, Safinaz (2000) reported that the addition of Biogen
to fish diet improved the normal physiological function of &. nioticus. The
improvement in WG due to the effect of Biogen may be attributed to the fact that '
Biogen has a particular good fiavor and appetizing function which can increase the
palatability of feed, promote the' secretion of digestive fluids and stimulate the
appetite (Bayourmi 2004). Also, Mehrim (2001) found that the dietary inclusion of
Biogen increased the utilization of feed intake and improved growth performance.

The differences in SGR values among the different experimental treatments during
the first three periods {0-30, 30-60 and 60-90 days from the experimental start) were
not significant (Table 7). During the following three periods (90-120, 1206-150 and
150-180 days), the highest SGR value was recorded for T6 in which fish received
artificial feed supplemented with 2kg/ton Biogen and the differences among the
different experimental fish groups were significant. During the entire experimental
period (0-180 days) results showed that fish group fed artificial feed supplemented by
Biogen had the best SGR value followed in a descending order by those for T5, T4, T3,
T2 and T1. The obtained results were in agreement with those of Abdel-Rahman et a/
{2003) and Osman et &t (2005) who indicated that SGR of O. niloticus were
significantly higher for fish fed pelleted artificial feed rather than fish reared in ponds
fertilized by chicken or cow manure.

The higher values of SGR observed in T6 may be attributed to the positive effect
of Biogen at the level of 2 g/kg diet on fish growth rate through strength their
immunity and save food for growth. The obtained results are in accordance with those
reported by (Bayoumi 2004) who reported that fish fed artificial diet supplemented
with 2g of Biogen/kg diet exhibited the highest SGR. Khattab ef al (2004)
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incorporated Biogen in O. nifoticus diets at 0.1, 0.2 and 0.4% and found that final BW,
WG and SGR significantly increased with increasing Biogen level in the diet.
3. Total yield:

Total fish yield {Table, 8) at the end of the present experiment are listed in table
(8). The lowest vield was recorded for fish fed the natural food only (T1). Total fish
yield increased by 54.2%, 57.4, 59.9, 67.8 and 87.0% for T2, T3, T4, T5 and T6,
respectively compared to T1, In recent study, Kamal et &/ (2004) tested three feeding
regimes for Nile tilapia reared in earthen ponds. Feeding regimes are (T1) fertilization
plus artificial diet, (T2} blue green algae plus fertilization and artificial diet and T3
artificial diet only. The authors found that, the highest net fish production was
recorded on fish group T2 followed by T1 and T3, respectively.

4. Carcass and proximate analysis of whole fish:

Tahle (9) presented the average edible parts (dressing percentages) lie in two
clusters, the first cluster included T1, T2 and T3 (57.72, 57.75 and 58.34%) and the
second cluster included T4, T5 and T6 (60.40, 61.36 and 61.50%). The differences
among the two clusters are significant (P<0.05) while the differences among the
different treatments within each cluster were not significant and the same trend was
also obtained for the inedible part (by-products). Carcass analysis of Nile tilapia O.
nifoticus fish filleting is an important process or preparing a much better fish flesh than
dealing directly with whole fish. Fish filieting has the following advantages. It is easier
to prepare and cook, easier for packing and transportation especially when the
refrigerated space in the transportation means is limited (Hussein 1990).

Table (9) presents the chemical composition of Nile tilapia treated with different
feeding regimes. Averages of dry matter 'o_f whole fish body were found to be 22.99,
22,16, 23.01, 23.34, 23.48 and 22.63% and the differences among these pércen‘tages
were not significant, while averages of protein contents in DM were 67.93, 67.77,
68.19, 70.66, 71.84 ahd 72.74 for T1, T2, T3, T4, T5 and T6, respectively and the
differences were significant. The highest protein content of whole fish body was
recorded in T6 followed in descending order by thpse of T5, T4, T3, T1 and T2 and
these results were paréllel to those of ether extract ‘while the opposite trend was
observed for ash cbntent of whole fish body. To the same results came Osman ef a/,
(2005) that tilapia fat content was higher in fish fed pelleted feed when compared by
those raised with fermented manure. Brown and Murphy {1991) concluded that larger
size fish class (as treatment T6 in the present study) usually had lower ash and higher
fat contents than smalier 'sizg {treatment T1). |



10 EFFECT OF SOME FEEDING REGIMES ON WATER QUALITY, GROWTH AND PRODUCTIVITY
OF NILE TILAPIA, OREQCHROMIS NILOTICL/S REARED IN EARTHEN PONDS

5. Economical evaluation:

Data presented in Table (10} indicated that total costs (variable + fixed costs) for
the different feeding regimes T1, T2, T3, T4, T5 and T6 were found to be 4417.50,
7840.60, 7939.66, 7778.18, 7759.11 and 7384.041 LE/feddan, respectively. The
highest (7939.66 LE) total costs were recorded for T3 where fish received the artificial
feed beside the organic fertilization during the entire experimental period while the
lowest (4417.50 LE) costs were recorded for T1 where organic fertilization was only
applied. The highest net returns/feddan (4215.96 LE) were recorded for T6 followed in
a decreasing order by T5 (3648.99 LE), T4 (2139.82 LE), T2 (1822.20 LE), T3
(1821.74 LE) and T1 (930 LE).

The obtained results indicated that, there were no difference in net returns
between the two feeding regimes T2 {organic fertilization for 3 months followed by
supplementary feed for three months) and T3 (organic fertilization + artificial feed

during the whole experimental period),
CONCLUSION

Fertilization by poultry litter can replace 100% of high cost pelieted feed in the
first three months followed by applying pelleted diets to cover the increasing feed
requirements of fish without adverse effect on growth performance. The addition of
growth promoters such as Biogen to pelleted feeds improves growth performance and
the net returns of Nile tilapia.

Table 1. Chemical analysis of feed, poultry litter, blue green algae and Azolla (DM

basis).
Item Artificial feed Poultry litter | Blue green algae Azolla
Crude protein% 25.00 24.00 39.62 20.87
Crude fat% 4.10 7.50 2.80 2.99
Crude fiber% 5.70 7.00 18.08 20.23
Ash% 10.30 20.27 11.28 19.72

Table 2. Means and standard error (SE) for the effect of feeding regimes on water
quality parameters.

Parameters Feeding regime 7 SE

Temperature (°C) 27.81 27.04 27.36 26,55 27,01 27.19 +15
Dissolved oxygen (mg/1) 3.40° 4.48 b 491b 491 b 4.89 b 5.58 a £0.43
Secchi disk visibility (cm) 13.00a 11.56 b 1433 a 12.25 ab 11.89b 1233 ab +1.11
pH (degrees) 8.64 8.56 8.63 8.55 8.52 8.19 +0.22
Phytoplanktor (organism/) [ 9,849c | 11,098b | 11416b | 11477b | 11898b | 15816 a +150
Zooplankton (organismy/!) 245 b 249 b 254 b 257 b 262 b 295 a +23

Means followed by the different letters in each row are significantly different (P<0.05)
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Table 3. Means and standard error (SE) for the effect of some feeding regimes on
body weight (g) of Nile tilapia.

Feeding

) Start | 30day | 60day | 90 day ! 120 day 150 day 180 day
regime
T1 19.98 50.01 76.81 | 105.4% | 128.33 d 146.48 ¢ | 164.14f
T2 20.24 49.68 7648 | 105.30 ;130.37bc | 147.67c | 171.81d
T3 20.46 50.53 76.29 | 105.38 | 12983 ¢ 157.23b | 168.48 e |
T4 19.94 | 49.48 77.15 | 106.08 | 131.10b | 15668h | 178.57 ¢
T5 20.12 50.68 76.58 | 105.55 1130.10bc | 15697 b | 185.66 b
T6 19.86 | 49.19 76.70 | 105.68 i 134.24a | 173.00a | 210.31a
SE +0.18 | £0.33 +0.42 +0.34 $0.41 +0.82 +0.71

Means foliowed by the different letters in each column are significantly different (P<0.05).

Table 4. Means and standard error (SE) for the effect of some feeding regimes on

body length (cm) of Nile tilapia.

Feeding

) Start | 30day @ 60day | 90day | 120day | 150 day | 180 day
regime
T1 10.53 14.79 17.39 20.08 20.34 b 2261c 24.08 b
T2 10.77 14.74 17.42 20.06 21.26 a 23.70 b 24.89 b
T3 10.70 14.96 17.38 20.08 2148 a 24.24 a 2496 b
T4 10.43 14.80 17.56 20.06 21.74 a 23.75b 2507 b
15 10.53 14.91 17.50 20.03 21.39a 24.19 a 2581 b
T6 10.40 14.69 17.53 20.08 21.77 a 24.98 a 28.41 a
SE +0.11 +0.13 +0.04 +0.24 +0.07 +0.06 +0.07

Means followed by the different letters in each column are significantly different (P<0.05)

Table 5. Means and standard error (SE} for the effect of some feeding regimes on
condition factor (K) of Nile tilapia.

Feeding

_ Atstart | 30day | 60day | 90day | 120day | 150day | 180 day
regime
T1 1.71 1.55 1.46 1.30 1.53 a 1.27 a 1.18 a
T2 1.62 1.51 1.45 1.30 1.36 b 1.i1c 1.1l a
T3 1.67 1.51 1.45 1.30 131tb 1.10c¢ 1.09 a
T4 171 1.53 1.43 1.31 1.28b 1.17 b 1.13 a
T5 1.72 1.51 1.42 1.31 1.33b lilc 1.08 a
T6 1.77 1.56 1.42 1.31 1.30b 1.11 C 091b
SE +0.01 +0.02 +0.02 +0.01 £0.02 +0.01 +0.03

Means followed by the different letters in each column are significantly different (P<0.05)
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Table 6. Means and standard error (SE) for the effect of some feeding regimes on
weight gain (g) of Nile tilapia.

Feeding 0-30 30-60 60 -S0 90-120 | 120-150 | 150 -180

regime day day day day day day 0-180 day
T1 30.03 26.80 28.68 | 22.84b | 18.15¢ 17.66 d 144.16 ¢
T2 25.44 26.80 28.82 | 25.07b ! 17.30¢ 24.14¢ | 151.57 bc
T3 30.07 25.76 29.09 | 2445b | 27.40b 11.25e 148.02 ¢
T4 29.54 27.67 28.93 | 25.02b | 25.585b 21.89 ¢ | 158.63 be
T5 30.56 25.90 2897 | 24.55h | 26.87b 28.69 b 165.54 b
T6 29.33 27.51 2898 | 28.56a | 38.76a 37.31a 190.45 a
SE +0.72 +0.79 +0.85 +0.70 +1.57 +1.44 +4.11

Means followed by the different letters in each column are significantly different (P<0.05)

Table 7. Means and standard error (SE) for the effect of some feeding regimes on
specific growth rate (SGR) of Nile tilapia.

Feeding | 0-30 30-60 | 60-950 | 90-120 120-150 | 150 ~180 0-180
regime day day day day . day day day
T1 3.06 1.43 1.06 065h 044 ¢ 0.38 ¢ 117 ¢
T2 2.99 1.44 1.07 0.71b 0.42c¢ 049 b 1.19¢
T3 3.04 1.37 1.08 0.67b 0.64b 0.23d 117 ¢
T4 3.03 1.48 1,06 0.71b 0.59 be 0.44 ¢ 1.22 b
T5 3.08 1.37 1.07 0.70 b 0.63b 0.56 b 1.23b
T6 3.02 1.48 1.07 0.80 a 0.84 a 0.65a 1.31a
~ SE +0.09 | +0.16 ' *0.07 +0.01 +0.04 +0.03 +0.01

Means tollowed by the different letters in ¢ach column are significantly different (P<0.05)

Table 8. Fish production for the different feeding regimes.

Feeding Yield kg/Feddan % of the smallest | % increase of smallest
ngmes yield yield

T 855.6 100 0

T2 1319.2 154.2 54.2

T3 1346.4 157.4 57.4

T4 1368.0 159.9 59.9

T5 1435.6 167.8 67.8

T6 1600.0 187.0 87.0
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Table 9. Least square means and standard error (SE) for the effect of some feeding
regimes on carcass and chemical analysis of Nile tilapia.

Item T, T, T3 T4 e Tg SE
Carcass analysis (%) -
Dressing 57.72 b 57.75b | 58.34b | 60.40a 61.36 a 61.50 a +0.65
By-products 42.28a | 4225a | 4166a | 39.60D 38.64b | 38.50b | +0.44
Head 27.58 a 28.69a | 2848a 2442b | 2271b | 25.85ab | £0.20
Viscera 8.75b 7.30ab | 7.60 ab 10.00 a 10.90 a 6.48 ¢ +0.07
Scales 3.59a 347 a 3.30a 3.09a 292b 3.98a +0.07 |
Fins 2.36b 2.79a 2.28b 2.09¢ 2.11¢c 2.19 bc +0.12
Chemical composition of whole fish body (%)
Dry matter 22.99 22.16 23.01 23.34 23.48 22.63 +0.58
Protein 67.93b | 67.77b | 68.19b | 70.66ab | 71.84a 7274 a £0.21
Ether extract : 13.36ab | 1257b | 1471 a 14.72 a 15.04 a 1534 a +0.09
Ash 17.63 a 18.60 a 15.04 b 13.03 c 11.04 ¢ 10.80 ¢ +0.62
Means followed by the different letters in each row are significantly different (P<0.05)
Table 10. Economical efficiency for the different feeding regimes.
Item T T1 T2 T3 T4 TS T6
Operating costs:
Fish fingerlings 2000 2000 2000 2000 | 2000 2000
Pletted feed - 344046 | 3231.36 3283.2 3215.7 2841.6
Chicken litter 300 150 300 150 150 150
Material - - - 100 150 180
Labor 500 500 500 500 500 500
Equipment — repair 250 250 250 250 250 250
Pond maintaince 200 200 200 200 200 200
Interaction operating capital 292.5 425.14 583.3 419.98 418.41 387.44
Total variable costs 35425 | 6965.6 | 7064.66 | 6903.18 | 6884.11 | 6509.04
Fixed costs :
Depreciation* 400 400 400 400 400 400
Interaction investment 475 475 475 475 475 475
Total fixed cost 875 875 875 875 875 875
Total costs 4417.5 7840.6 7939.66 | 7778.18 | 7759.11 7384.04
Return :
-
Total return / Feddan ** 5347.5 9662.8 9761.4 9918 11408.1 11600
Net réturn/Feddan 930 1822.2 1821.74 | 2139.82 | 3648.99 | 4215.96

* Depreciation of pond equipments.
** The economical evaluation of results was carried out according to market price in 2004 in LE.
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