J. Agric. Scl. Mansoura Unlv., 31 (5): 2743 - 2753, 2006

EFFECT OF METHOD AND RATES OF FEEDING ON THE
GROWTH PERFORMANCE AND FEED UTILIZATION OF
MONOSEX TILAPIA NILOTICA (Oreochromis niloticus L.} IN
SEMI-INTENSIVE CULTURE SYSTEM

Hassan, A.A.*; A.A. Mahmoud* and S.H.Sayed**

* Department of Aquaculture and ** Department of Fish Nutrition,

Central Laboratory for Aquaculture Research, Abbassa, Abo-
Hammad, Sharkia Governorate, Egypt.

ABSTRACT

This study was carrled out to investigate the effect of method and rates of
feeding on growth performance, feed utilization and econmic evaluation for
Oreochromis niloticus L. reared in aerated earthen ponds. Nine rectangular earthen
ponds, each of a total area of one feddan, representing nine treatments,i.e. three
different methods of feeding ( hand feeding, automatic feeder and demand feeder )
within each of three feeding rates ( 3, 4 and 5 % of total biomass of fish )were tested .
Experimental fish were fed on a commercial diet { 25% CP and 4100 Kcal / kg diet )
and ponds were fertilized with 100 kg organic fertilizer ( chicken manure , devided
Into two portions) monthly . One paddle wheel aerator { 1 horse power ) per pond was
used to increase the rate of oxygenation of pond water . The pond water was
completly changed every 30days. The experiment expanded 16 weeks after start .
Results obtained can be summarized as follows :

The water quality measurements were found to be within the normal range of
tolerance and for the well being of monosex Nile titapia. )

Results obtained at the end of the experiment for the growth performance of
monosex Nile tilapia represented in body weight ( BW), weight gain (WG),
accumulative growth rate(AGR), total yield { TY) (feed intake ( Fi), and feed
conversion ratio { FCR) showed that fish fed by automatic feeder at 5% feeding rate
of tilapia biomass / day exhibited superior growth performance rather than those
reared on demand feeder and hand feeding at 3% and 4% of tilapia biomass/ day.
Statistical evalation of the results showed that the differences among the experimental
groups were significant ( p<0.05).

Based on the results obtained, it could be recommended that using the
automatic feeder method with 5% of biomass/ day as a feeding rate for monosex Nile
tilapia cultured in earthen ponds at stocking density of 50 fish/m® with using a paddle
wheel aerator per pond must be used to increase the rate of oxygenation of pond
water to obtain higher yield and economic net profit .

Keywords: Method of feeding , Rates of feeding , Monosex Tilapia nilotica, Growth,
FCR ,Proximate analysis and Economic evaluation .

INTRODUCTION

The main problem in the culturc of tilapias is their proliferation. They
breed easily at an early age (3-6 months ) even when they are still small, and
they have muitiple spawning during the year. This can increase the fish
population in ponds to such an extent that stunting growth occurs, and also
spend a lot of energy effort in nursing and protecting their progenies until they
are big enough to swim and feed on their own ( Mires, 1995 ). To overcome
this problem it is necessary either to use species that grow fast and reach
morketchlo cize befer ey breed, or to-breed monosex population ( Hepher
and Prugining, 1981).
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Information about temporal variations in fish food intake is required for
optimal feed utilization . This information alsc might help in the design of
feeding regimes for fish in aquaculture. Supplemental feeding constitutes
about 40-70% of the total fish production cost { N R C , 1983and
FAQ,1984).Determining the optimum pattern of feed added to fish ponds is
one of the most important tasks in pond management . Therefore, some
concern should paid o reduce this expense by feeding the correct amount at
the right time to insure maximum efficiency . Mean while , realization of the
optimum feeding regime for cultured fish would help to reduce feed wastes
and costs and maximizing feed conversion efficiency (Charles et al,
1984;Sampath, 1984 ; Chiu et af, 1887and Diana ; 1997 ) . Feeding
frequency was shaown to have a significant { p < 0.05 } effect on food
consumption and growth. Fish fed to apparent satiation in two or four daily
meals consuming more food and grow better than fish fed less (often once
daily and two meals every other day) (Dwyer et al. , 2002 ).

The aim of this study was to investigate the optimum feeding methods
by using three different feeding rates on the growth performance , feed
utitization, and economic evaijuation of monosex Tilapia nilotica {Oreochromis
niloticus ) reared in earthen ponds in semi-intensive culture system .

MATERIALS AND METHODS

This study was conducted at the graduated village in khashaa
belonging to kafer EL-Sheikh Govemnorate . Nine earthen ponds, one feedan
area each, with an average water depth of 1.25m were used in this study. All
ponds were stocked with{ 21000 fish / feddan) fingerlings of monosex Nile
tilapia {Qreochromis niloticus ) obtained from a-local hatchery in kafer EL-
Sheikh {fish were treated by 17 a ~ melhy! testesterone for 28 days) at arate
of 50 fish / m* water with zn average initia! body weight of 12.51 g / fish. One
paddie wheel! aerator { 1 horse power ) per pond was used to increase the
rate of oxygenation of pond water. The experiment lasted for 4 months
starting on June st and continued to 30™ September 2002. Monthly fish
samples were taken at random from each pond, and the amount of feed
added was accordingly readjusted. The ponds were assigned to one of the
following nine treatments : T, { 3% feeding rate with hand feeding ) Tl 3%
feeding rate with automatic feeder ) , Ta{ 3% feeding rate with demand
feeder ) . T, (4% feeding rate with hand feeding ) . Ts ( 4% feeding rate with
automtic feeder ) Te( 4% feeding rate with demand feeder ), T;{ 5% feeding
rate with hand feeding } . Ty ( { 5% feeding rate with autoratic feeder )and T,
{ 5% feeding rate with demand feeder ) . Fish were fed on a commercial diet
( 25% CP and 4100 kcal / kg diet Jand fertilized with organic fertilizaters
(chicken manure) at a rate of 100kg / feddan / month . Fish were fed the diet
with automatic feeder at ©.00 , 11.00, 13.00 , 15.00 and 17.00 hr. On the
other hand, the hand feeding was conducted twice daily at 9.00 and 12.00 hr.
water was completly changed every 30 days ,this water came from
agriculture reservoir canal as a fresh water source . '

The chemical composition of the diet used was 91.6% dry matter,
24.9% crude protein, 10.9% crude fat, 4.9% crude fibar and 9.4% ash, while
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that of chicken manure was 91.1% dry matter, 18.9% crude protein, 2.9%
crude fat, 32% ash, 12% crude fiber, nitroger 1.7, potassium 1.0 and
phosphorus 2.0%. This commercial diet was 2 mm (pelleted) size ,obtained
from Zo. Control Company in 6 October City, while chicken manure from
battery without letter was obtained from El-Ahlia for Chicken Company. .

Water samples were biwekly collected from fish ponds after three days
of the fertilization and offering the pelleted rations. Water samples were taken
from each comer of the pond , using a bottle sampler and mixed together to
be ready for analysis. Water temperature and oxygen content were measured
daily by oxygenmeter model YSI §7.The pH value was measurd weekly by an
electrode pH meter. The concentrations of ammonia, total alkalinity, total
hardness, nitrate, nitrite, salinity and orthophosphate were determined
according to Boyd (1981). The water visibility and turbidity were determind
using Secchi disk to predict the availability of natural food in ponds .

The economic efficiency for fish production was calculated , based on
the differences between the cost of feed , labor work , cost of fingerlings ,
fertilizer and the price of the fish production according to the market price at
the time of harvesting .

Completely randomized design for the statistical analysis of variance
was applied on the collected data according to. SAS program (1987).
Differences between means were tested for significance according to Duncan

(1955} .
RESULTS AND DISCUSSION

Water quality: :

Water quality parameters are shown in Table (1) . The averages o
temperature ranged from 26.5 to 28°c during the experimental period . In
general, water temperature was adequate for tilapia growth during the
experimental period .The allover mean temperature for all treatments during
the experiment was 26.63 "c .This temperature is suitabie for all chemical,
physical , and biological processes in ponds water as cited by Boyd ( 1979).
Wamm water species which are native to temperate climates and best
semitropical conditions, grow at temperatures ranged between 20 and 28 °C
as stated by Boyd ( 1990). The overall average of Secchi disk reading was
slightly lower for the T8 treatments (16 cm ) compared to the other treatments.
The range of Secchi disk visibility was 16-28 cm for all experimental ponds
and was within the accebtable limits ( Boyd, 1979). Water quality parameters
of fish ponds were in a good conditions as Secchi disk visibility was between
30- 45¢cm, when turbidity in form of phytoplankton (Boyd , 1990).

Field observation during early morning revealed that dissolved oxygen
(DO) was closely related to the growth and survival of tilapia fish. The
averages of DO concentration ranged between 6.9 and 8.8 mg/l. The
previous results agree with NACA ( 1989 ) recommendations .

Semi-intensive cuiture system is characterized by high stocking and
requires relatively more dissolved oxygen coucentration in water bodies
{ Anand and Mukherjee, 2000) .In this connection, aerators are used to
increase the rate of oxygenation in pond water . paddie whee! aerator is a
type of surface aerator in which the shaft is fitted horizontally and the paddie
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( blades) partially submerged in water , more in the vertical plane at low
speed and generate the turbulence and splashing of water . Any type of
aerator can be used for emergency aeration , but paddle wheel aerators
driven by the power - take off (PTO ) of farm tractors are probably the most
effective ( Boyd and Tucker, 1997 ). Besides aeration , paddle wheel serves
in proper mixing of the recharged water in aquacuhure ponds and improving
the water quality and unifrom distribution of feed vertically and horizontally in
water body and helping goremain suspending in water .

Table {1): Mean values of different water physicochemical parameters
In the experimental sarthen ponds .

—_ Jreatments
Parameters To | Ta | Ts [Tal Ts Ts Ty Ts | Ty
emperature{°c) 27 | 27 | 27 6.5 27 | 265 | 27 28 | 26
ecchi disk (cm 28 t 25 | 25 120] 17 18 19 16 | 17
issolved O, (mg/l) 88 | 83| 86 (87 82 [ 85 72 [ 69 |7.0
H value 70 1 731711707 74| 7.2 70 175 |7.2
Ammonia (mgft) 0.1110.12]0.12 0.11 0.12 ] 0.11 | 0.1 | 0.14 {0.13

Total alkalinity( mg/l) | 302 | 310 | 307 [310] 316 | 313 | 312 | 319 [314
[Total hardness( mgfl) | 230 | 250 | 240 1250| 260 | 255 | 275 | 280 278

NO2 ( mgfl) 0.01]0.02 | 0.01 |0.01 0.02 | 0.02 | 0.01 |0.020.02
NO; { mgll) 0.1010.1210.11 012 0.15 | 0.12 | 0.12 | 0.17 |0.14
Sallnity (g/t) 01102101 101] 021 02 01 | 01102
O.P { mg/l) 0.1310.15]/0.14 0.19 0.22 | 0.18 | 0.25 | 0.44 |0.36

Means with the letter in the same row not significantly different at (p > 0.05).

The average values of pH ranged from 7 to 7.5 in all treatments . the
value of pH was higher in Ty than the other treatments . Generally, the pH
levels were suitable for well being of tilapia fish . In this respect , Boyd and
Lichkpoppler { 1979) demonstrated that water with pH values of about 6.5 to
degrees daybreak is considered the best for fish production.

Total alkalinity ranged from 302 mg 1 in T,to 319 mg/ [ in Ty . However
in Ts pond, water alkalinity was higher ( 319 mgfl ) compared with all other
treatments. This may be due to alkaline pond soils . On the other hand, the
total hardness ranged from 230 to 280 mg/l. Boyd { 1981 ) reported that as
long as the hardness values of pond water are over 200 mg/ | no deleterious
effects would be seen . Hence, it is evident that in most water types hardness
levels will be adequate for fish . On the other hand , nitrate did not exceed
0.17 mg/ | in different treatment. Generally, none of the values mentioned in
Table 1was found to be outsice the normal ranges of tolerance for Nile tilapia
growth according to Abdelhamid (2003) .

Fish growth performance :

The average of initial live body weight ( LBW) of monosex Tilapia
nilotica for all treatment were 11.7 — 12.3 g without significant differences
between all treatments . The results of fish growth showed that all treatments
of fish gave satisfactory growth during the experimental period, since LBW
values increased progresively with age advancement. Highest average LBW
was observed for T, (218.69g / fish)at the end of the experiment .T,
surpassed all other treatments during the progress of the experimental period,
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followed by Ty and Ts while T, exhibited the lowest L B W value (155.90 g
ffish).The differences in final weight among the nlne treatments were found to
be significant ( p < 0.05, Table 2 ) .

Table (2): Averages of live weight (g/fish)of monosex Tilapia nilotica
during different rearing periods In the experimental earthen

ponds
Fish growth (g/fish

Fish wt. Fish wt. Fish wt. Fish wt. Fish wt.

Treatments| atinitial | after 30 day | after 60 day| after 90 day | after 120 da
Ty 12.3% 0.76 a|35.89+0.75¢ {69.67+0.81g | 108.63+0.79h | 155.90+1.17 i
T2 12.0£0.78 a {37.63+£0.85d { 78.51+0.916 | 124.2610.94e | 180.021.10 e
Ts 12.1+0.76a | 35.491+0.74e|70.36+0.93g [ 111.2320.91g | 161.89+1.34h

Ta 11.80.77a 135.4410.77¢70.90+0.79¢9 | 111.17+0.80g | 165.79+0.95g
Ts 12.020.75a |38.5110.87d | 82.90+0.95d | 131.33+1.08d | 189.99+1.27¢
Te 11.7£0.74 2 | 36.03+0.81e| 76.12+0.96f | 121.28x1.01f | 177.0%1.56f

Ty 12.3+0.76a | 43.4+0.93c |88.27+1.10¢ | 134.43+1.19¢ | 186.69+1.53d

Ts 12.2+0.78a 148.07+1.12a{97.78+13.4a | 156.69+1.44a|218.69+1.73a

Ty 11.8+0.79a {45.6941.12b|91.15+2.27b|144.58+1.32b | 201.60+£1.53b
Means with the same letter in the same column are not significantly different at { p >

0.05).

Resuits in Table (3) showed the averages of body weight gain ( BWG)

of titapia fish during the experimental periods .

It is obvious that the average

weight gain of T; and Ty surpassed all the other treatments during the
progresive time of the whole experimental period . Meanwhile, T,(that used
3% feeding rate with hand feeding) gave lower body weight gain values . On
the other hand , a similar trend for the accumulated growth rate(g / d) was
reported ( Table 4 ) .

Table (3): Fish weight gain (g/fish) of monosex Tilapia nilotica at
different rearing periods in the experimental earthen ponds

Fish wt. gain (g/fish )

Treatments | 0-30 days |30-60 days| 60-90 days | 90-120 days
Ty 23.59+0.01e 133.7840.01d | 38.9610.01e | 47.2710.02¢

T, 25.6310.01d 1 40.88+0.01c| 45.75£0.01d | 55.74+0.03c

Ts 23.39+0.01e]34.87+0.01d | 40.87+0.01e | 50.66£0.01d
T 23.64:0.01e | 35.46+0.03d | 40.27+0.01e | 54.62+0.01¢

Ts 26.51+0.01d | 44.39+0.06b | 48.43+0.01c | 58.66+0.02b

T, 24.33+0.01e140.18+0.01c | 45.07+0.01d | 55.72+0.03¢

T 31.110.01c 144.87+0.02b| 46.16+0.01d | 52.26+0.02d

Ts 36.87+0.01a{49.71+0.01a| 58.91+0.01a | 62.00+0.02a

Tg 33.89+0.01b [45.4610.01b| 53.43£0.01b | 57.02+0.02b

Means with the same letter within the same column are not significantly different at

(p>0.05).

These results are in partial agreement with the findings of Hashish et
al. ( 1997 ) who found that the best treatment for aquaculture fishes
( polyculture ) is dry feeding ( automatic demand feeder ) and liquid
fertitization ( up and subsurface outlet of water in tre pond system ) under
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aeration system of center four tube, and the best treatment of aquacuiture
fishes (tilapia monoculture ) is dry feeding ( automatic demand feeder ) and
liquid fertilization (up surface of water in the pond system ) under aeration
system of center four tube. In this connection, Radwan ( 1997 ) found that the
best fish growth rate was obtained with the dry feeding by using the
automatic demand feeder system. Clark et al., ( 1990) showed that dietary
protein level of 20% supported the growth of red tilapia from 10.2 to 44.0 g.
These results are in accordance to the findings of Pillary ( 1920) who tested
different types of automatic feeders are used for prepared feeds in larval
tanks and grow out areas . He found that electrically activated timing devices
make it possible to dispense set amounts of feed at given intervais .

Table (4): Accumulative growth rates (g/day ) of monosex Tilapia
nilotica during different rearing periods in the
experimental earthen ponds .

I Fish growth rates (g/day
Treatments 535 days | 30- so%Eys 60-90(9days 80-120 days
T, 1.02£0.49b | 4.6620.23bc | 7.83£0.22c | 11.67£25¢
T, | 2.13:0.48a | 5.54+0.33b | 9.35:0.12b | 14.0£0.27b
T, 1.0320.46b | 4.6120.24bc | 8.19:0.23c_ | 12.38%0.23¢
Ts 2.00:0.44a | 5.0120.33b | B8.42:0.12c | 13.05:0.29¢
Ts 2.2120.47a | 5.9120.33b | 9.94:0.13b_ | 14.830.27b
T, 2.08£0.45a | 55120.24b | 9.36:0.24b | 14.13+0.24b
T, 253£0.47a | 6.1820.33a | 9.93:0.13b | 14.18+0.28b
Ts 2.94£0.51a | 7.0130.35a | 11.84:0.12a | 16.92+0.28a
T 2.87+0.49a | 6.72£0.33a | 11.52+.12a | 16.08£0.27a

Means with the same letter in the same column are not significantly diffarent at ( p > 0.05).

Feed utilization :

Averages of total BWG , feed intake and feed conversion ratio during
the whole experimental period, i.e 120 days are presented in Table (5).
Results of this table show that the Fi showed that fish fed on Ty (5% feeding
rate with automatic feeder ) and Ty { 5% feeding rate with demand feeder }
consumed more feed than the other treatments . However, results of Tabie (5)
showe that feed intake in T, { 3% feeding rate with hand feeding) revealed
the lowest value ( 203.84g feed/ fish } .

From the results of table (5) , T, ( 3% feeding rate with automatic
feeder ) showed better FCR( 1.35)than the other treatments, while T;{ 5%
feeding rate with hand feeding ) showed highest vaiue ( 2.39). These results
agree with the findings of NACA ( 1989) who showed that feed conversion
ratio is affected by many factors, particularly management of ponds . An
improvement in management level can improve the conversion ratio, i.e. the
same amount of feed that could result in higher fish yield . Results are in
accordance with those obtained by Hargreaves et af . ( 1988) who observed
lower mean feed conversion ratios of fish obtaining feed demand feeders
than for fish fed according to a fixed regime .
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Table (5): Average of growth performance parmeters ,feed intake ( F! )
and feed conversion ratioc (FCR ) of monosex Nile tilapia as
effected with the applied treatments .

Differant parameters
Treatments| Initiat fish Final fish | Weght gain | Feed intake FCR
wt. (g/fish) | wt. (g/fish) (g/fish) | (g feed /fish)
T4 12.3+0.76 a] 155.90+1.17 i { 143.6+£0.01i | 203.84+3.50h | 1.42+0.30¢
T2 12.0+0.78 a| 180.0+1.10 e | 168.040.01e | 227.15+4.00g | 1.3520.35¢
Ts 12.120.76a | 161.89+1.34h {149.79+0.01h{ 206.26+4.02h | 1.37+0.38¢c
Ta 11.840.77a | 165.7910.95g 1153.99+0.01g| 275.16+4.30f | 1.78+0.02b
Ts 12.0+0.75a | 189.9941.27¢ |177.99+0.02c} 317.69+5.35d | 1.78+0.03b
Te 11.720.74 a| 177.00+1.56f |165.30+0.01f| 294.2614.46¢e | 1.7820.03b
Tz 12.3+0.76a | 186.69+1.53d {174.3910.01d| 417.59+6.01¢ | 2.39+0.08a
Te 12.2+0.78a | 218.69+1.73a |206.49+0.01a| 472.10+7.40a | 2.28+0.06a
Ts 11.840.79a | 201.60+1..53b | 189.8+0.01b | 439.82+6.62b | 2.32+0.07a |

Means with the same letter in the same column are not significantly different at (p > 0.05) .

Chemical composition of fish :

The proximate chemical composition of fish whole body at different
treatments at the end of the experimental period is shown in Table ( 6) . The
average of moisture content in all treatments ranged from 74.9% to 76.5% .
Average values of crude protein content in fish bodies in all treatments
ranged from 57.7% to 63.2%. Similarly, mean values of ether extract ranged
from 14.8% to 26% .

Table (6): Chemical composition of whole body of monosex Nile tilapia
(% on dry matter basis) reared in the experimental earthen

ponds .
Treatments | Moisture | Crude protein | Ether extract | Ash
At the initial
J 81.3320.214 l 71.6420.312 L 14.0620.010 ] 14.30£0.010
At the end

T1 75.50£0.37a 63.20£1.90a 14.80+1.80¢e 22.00+£1.65a
T 75.00£0.49a | 59.69+1.42bc 20.49+1.32d 19.82+1.54b
Ts 76.501:0.45a 61.80£1.90a 15.40+1.30a 22.80+1.50a
Te 75.37+0.37a | 60.90+1.96ab 17.40+1.91d 21.70+1.68a
Ts 75.50+0.59a 58.00£1.39¢ 24.45%2.06a 17.55£1.90c
Te 74.904£0.55a | 60.00+1.35abc 19.301£2.0¢ 20.70+1.80a
T 75.50+0.68a { 59.30+1.59bc 21.79+1.68b 18.91£0.74bc
Ts 75.50£0.95a 5§7.70£1.04c 26.00+1.69a 16.30+0.81d
Te 75.60+0.73a 5§7.90+1.61¢c 25.72%3.90a | 16.38+2.71cd

Means with the same letter in the same column are not significantly diﬁerent atp>0.05

The average values of ash content in fish bodies in all treatments
ranged from 16.30% to 22.80%. Analysis of variance among the
experimental treatments were significant { p < 0.05 ). These resulls indicate
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that, Ta { 3% feeding rate with automtic feeder ) showed higher ( p < 0.05 ) fat
content, but it caused lower protein and ash contents . There results may
indicate that there is a negative correlation between protein or ash content
from one side and fat content on the other side . Moisture percent in whole
fish was not affected significantly. These results are in accordance with those
obtained by Brash and Schroeder { 1984). They found that tilapia fat content
was higher for fish fed with pellets compared with those raised on fermented
cow manure and the differences were significant in this respect (Lovell,
1989) .

Economic efficiency :

Fish harvested were graded into four weight classes, first class = 1-5
fish / kg with a sale price of 8.0 L.E / kg fish , second class = 6-12 fish / kg
with a sale price of 6.0 L.E /kg fish, third class = 13-24 fish / kg with a sale
price of 4.50 L.E / kg fish and forth class =25-40 fish/ kg with a sale price
3.50L.E / kg fish .

The variable costs of each treatment are grven in Table ( 7) . Results
of this Table indicate that T; ( 3% feeding rate with hand feeding ) was the
cheapest in cost compered to the other treatments. The obtained results
revealed that the total net profit of T; was the lowest due to the lower prices
of small fish sizes of Nile tilapia than other fish sizes, besides the high total
costs. Whereas T,(5% feeding rate with automatic feeder ) showed the
highest net profit according to the high final body weight and total income .
These results are in partial agreement with those of Wang et al. ( 1985) .

On the other hand , Table (7) indicated that the total fish production
ranged from 3.274 ton [/ feddan at T, to 4.592 ton / feddan at T, . These
production values are much higher compared with fish production of normal
semi-intensive fish farming .

Table (7): Variable costs and net profit (Egyptian pound / feddan) in the

experimental earthen 3oundsT. -
Chicken |Labor & otal fis. .
Treatments | (201 | manure fstocking co ’;é’é’n?: incoma| profit | sfciency
T4 5133 100 983 (6216 3.274 11964313427 216.00
T2 5724 100 983 [6807| 3.780 2268015873 233.19
Ts 5198 100 983 6281 3.400 |[20398|14117| 224.76
Ta 6934 100 983 [8017| 3.482 (2088912872} 160.56
Ts 8005 100 983 (90881 3.990 [23940(14852] 163.42
Ts 7415 100 983 (8498 3.717 (22302113804 162.44
T 10523 | 100 983 11606/ 3.920 [23522]11916| 102.67
Te 11896 | 100 983 [12079; 4.592 |36740[23761| 183.07
Ts 11083 | 100 983 [12166] 4.233 [33869[21703| 178.39
Net return = Total price of harvest - total cost of production based on the local market

In the year (2002 ) . )
Economic efficiency = Net return x 100 / total cost of production .
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This can be attributed to the development of pond management throughout
high fish stocking, the use of paddle wheel aerators that enhanced the
oxygen level and use of 5% feeding rate with automtic feeder. In this respect,
Boyd and Watten (1989) reported that the addition of oxygen or air containing
oxygen to water is a critical process for fishermen . Also, Boyd et al (1986)
showed that a 20 % to 25% increase in profit would be a model amount (1.49
kw / h) of supplemental aeration.

Recommendation:

Based on the results obtained, it could be recommended that using the
automatic feeder method with 5% of biomass/ day as a feeding rate for
monosex Nile tilapia cultured in earthen ponds at stocking density of 50
fish/m® with using a paddle wheel aerator per pond to obtain higher yield and
economic net profit .
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