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(1) Food and Agriculture Organization of the United Nations , FAO,
Fisheries Department, The State of World Fisheries and Aquaculture 2006,
Rome 2007, P. 22.

(2) Food and Agriculture Organization of the United Nations, Op. cit.
PP. 25-71.




(FAO)

)

Marine fisheries

Salty lakes

(1) Food and Agriculture Organization of the United Nations , FAO,
Fisheries Department, The State of World Fisheries and Aquaculture
2008 , Rome 2009, PP. 3-23.
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Brackish water

Fresh
water

)

Pollution

Over

catch
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(1) Food and Agriculture Organization of the United Nations, Fishery Country
Profile, FID/CP/EGY, Rev.4, October 2003, Internet : http:/www.fao.org/
fi/oldsite/FCP/ar/EGY/profile.htm
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http://www.uae.gov.ae/uaeagricent/fisheries/seaoccens- :

pollu.stm
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http://www.kenanaonline.com/page/3839 :




Extensive Fish Culture
Extensive
Semi-intensive Fish Farms
Intensive Fish Culture

Integrated Fish Culture
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Artificial Fish Propagation
Natural Under Semi-Artificial

Control
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http://www.uae.ae/uaeagriccent/menu dirictory.asp?lang=ar#
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(1) Food and Agriculture Organization of the United Nations. The
artificial propagation of warm-water finfishes, A manual for extension,
FAO Fisheries Technical Paper, 1980.
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(2) Abd El-Hakim N. Fahmy, et al , Economic Impact Assessment of the
Maryut Finfish Hatchery, Ministry of Agriculture and Land Reclamation,
Agricultural Research Center, National Agricultural Research Project
(NARP), , Cairo, January, 1995.
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(2) Hebicha, H. and El-kazaz, N. M., Economic Analysis of Rice-Fish
Culture System in Egypt. Al-Azhar J. Agric. Res., Vol. (1), June, (2000).
PP. 27-38.
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(2) Food and Agriculture Organization of the United Nations , FAO,

Fisheries Department , The State of World Fisheries and Aquaculture
2000, Rome , 2002 .
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(2) Barrania, A. Dr, Factors Affect Fish Supply and Demand in Egypt.
Expert Workshop, World Fish Center, Cairo, 16—17 December 2003.
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Target MOTAD

Minimization of Total Absolute Deviation

%
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(1) Food and Agriculture Organization of the United Nations , FAO,
Fisheries Department , The State of World Fisheries and Aquaculture
2006 , Rome , 2007 .
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Fish definition _

Class Chondrichthyes
Class Osteichthyes

Bony fishes

( ) -

- Food and Agriculture Organization of the United Nations , FAO,
Fisheries Department , The State of World Fisheries and Aquaculture
2008 , Rome , 2009 , Op. cit , Passim .




Phylum Arthropoda Class Crustacea

Class Bivalvia

Phylum Mollusca
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Source : - http://www.zephyrus.co.uk/kingdomanimal.html

- http://ar.wikipedia.org/wiki/%D8%B3%D9%85%D9%83
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Concept of Fish hatchery (_): -

()

- Ministry of Agriculture and Land Reclamation, Multi Sector Support
Programme, First Short Training Course, Kafr EIl-Sheikh, Mono-Sex
Tilapia Hatcheries and Local Development, February,(2000).P.P.21-24.

- Manual on hatchery production of seabass and gilthead seabream,
Volume 2, Hatchery Design and Construction, Part 1. FAO, Fisheries
Department, internet:
http://www.fao.org/docrep/008/y6018e/y6018e00.HTM

-_The artificial propagation of warm-water finfishes, Op. cit. Passim.

- Tomas J.G. Arentsen et al , A Hatchery for Semi-Intensive Production of
40 million P.monodon Fry, Shrimp Hatchery Operation and Management
Course, Malaysia Technical Cooperation Programme, national Prawn Fry
Production and Research Center, (1997), P.P.8—14.
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Ponds tanks

Fish hatcheries classification Q: -

()

- Hatchery management techniques in marine fish culture development,
Internet : http://www.fao.org/docrep/field/003/abb78e00.htm
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Kind of the water Criterion (

:Water temperature -

Cold water fish

hatcheries

Warm water fish hatcheries

:Water salinity -

Fresh water fish hatcheries
Marine fish

hatcheries

Fish species criterion (

Tilapia fish hatcheries
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Seabass and seabream

. Marine shrimp Fresh water shrimp

Kind of propagation Criterion (

‘Natural fish hatcheries under control -

:Semi- artificial fish hatcheries -

:Artificial fish hatcheries -

Possessor identity Criterion (

Governmental sector

Private sector

Cooperative sector
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Target from the hatchery Criterion

Training Guidance

Kind of possession

Owned fish hatcheries

Cold

Warm regions fish

Criterion

Rented fish hatcheries

regions fish hatcheries

hatcheries
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. larva -
Post larva . Fry -
. Fingerlings -
. Parents -
:Fry Acclimation -
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:Thermal Acclimation

:Salinity Acclimation

:Plankton

:Phytoplankton

Green algae

. Diatoms

. Zooplankton

Rotifer

. Artemia

fecundity

. Absolute fecundity

. Relative fecundity

. Specific fecundity

. Population fecundity

. Artificial Propagation
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:Incubator

:Incubation

. larva Rearing

: (h%) Heritability coefficient

. Selection

: (Sq) Selection differential

:_Hybridization
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Over Catch

. extinction
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Pollution
Natural growth

Reproduction

Heavy metals
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Common Carp
Big Head Silver Carp
Grass Carp Carp
. Black Carp

Food Conversion Ratio
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(3) Hebicha, H.and El-Kazaz, N.M., Economic Analysis of Rice-Fish
culture System in Egypt, Loc. cit. PP. 27-38.




-V

)

()

()

)

(

—~~

~— —



- VY .-

% -() -

()

% ,

()




- VYA

()




-va.






-AY

)

—~~

~— ~—

()

()



)

-AY -

(

)

)

(

)



()

-AY -

Q)




().

- AL

%

Q)




(

)

-




%

AT

%

%

()



()

%

- AV .

()



- AN




Y

()

()












-9y .

()

%



-4y -

% y % ] )
% y % ] )
% 1 % ’ i
% l % ’ 1
% 1 % ’ )
% y % ] )
% i % ’ 1
% l % ’ 1
% 1 % ’ )
% y % ] )
% i % ’ 1
% 1 % ’ 1
% 1 % ’ )
% y % ] )
% y % ] )
% y % ’ )
% 1 % ’ )




-4y -

()
( -
, *+
% , (,
( )
%, " *ok )
(. )
+
% | o )| L
(., )
= :(
:( :(
)
)
)
(,) o



Ay Osalally sy

YV - ¥YV,o

YV. o
Yeo o
YY. o

YA o

-d¢ -

()

(Y A-ra30 )5 548l IMA Ay, 3 Cra A gSal) daSacad) A jial) gLas)




%

- 9o .

%,

%



L

()

()



%

-4v.

%

%



Vg

()

%

%

%

%

%

%

%

%

%

%

%

%

%

%

% ’

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

% ,

%




- 44

()

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%




S I

(Y++A-1330 )5 14 2 day 4 4
) BUAAN JNA day 31 e dnagSat) Lydal) slial) dlacd A Hia g L)

A Osalally YN
YO ur =

YYY,o

Yo. o

Yo. o

yot,t

/]




R

% ,
% ,
% ,
% ,
% ,
% ,

% ’

%

%

%

%

%

%

%

% ’

%

%

% ,
% ,
% ,
% ,
% ,

%

%

%

%

%

%

%

%

% 1

%

% 1

%




()



- Yo

()

LA YA AY = D
Ll %1 L
(CRARLD)
GeiYov,ae = A
l %7 - L
(+»+9%)
Ao _Yd0,64 =
VOAY O EA L I RE (YR, VY)
sk
(£.010)
LEvov,ey = 7
GOYY 96,1 - | FFy,ar)
fsk
(Y,12)
AdTHITYe = 7
GAYT [ 90Ny, Y **(ov,rv)
fsk
(V,¥e0)
LiY4a0or = O
GeaY [ 91y, 6 (V,YY)
(V)7)




% ,

% ,

% ,






% ,

(

)

%

%

%

%

%



=Yy

%
%
%
%
%
%
%

%
%
%
%
%
%
%

% ,
% ,
% ,
%
%
%
%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

% ,
% ,
% ,
%
%
%
%

%
%
%
%
%
%
%

%

%

%

%

%

%

%

%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

%
%
%
%
%
%
%

%

%

%

%

%

%

%

%

% ’

%

%

%

% ’

% 1

% ’

%




%

% ,

%

% ,

%

% ,

% ,



I

%

%



SR R

(

)




-\ -

()

%

%

%

%

(

)




-y .

()

()



%

%

-\

% ,

%

%

%

%



-YYe o

()
% , *¥(Y),0A) ’
% *(1,¢1) ’
L)
% |, (v5v1) '
(., )
% , *(V,Y) ’
.
+
% E(Y1,Y)
X )
= ) =
~( ) ~ (
)




%

%

VYo .

%

%

%

%

%

%

%



R

)

%
% % %
%, |% %
%, |% %

(

)




-V

()

S5 o alaly 2 (Y++A=Y330) 5 58l IMA g yuall day ) £ 680 aal e daSand) Gl il Z L)

Yoo ol P
Yo. o
Yoo o -]
]
O o
. X X X
LJ LJ LJ LJ v
o7 < -~ 2 T
\b\ \D‘ 2° 20 2°




%

%

%
%

%

%

% ,



%

% ,

%

%

%




%

%

%

-3V, o

%

%

%



%

-V L

. %

% ,



-YY -

()

(Ye+rA-1340 )3 880 DA el day ) Cre ASad) ClA jdal) z U Alas)

A Osaledl ZUSY)
Y+ -

Ve =

YY . =




% ,

% ,

-IYY .

% ,




-IYVe o




-\Yo.




R

(

)

%

(

)




-IYY .




% ,

-YYA S










)

(

)

0)



R

0)



Y)Y -

(

)




Lmaaa) galall
A

-\YY .

()

A=)
£¢,¢81
i Ye,aA T OAY
A
T _va,-LV—-kﬂ,\iz_A U
- YYD
L] L] L] L] L] L] I»‘ - ‘

. 2 - o ~ 2 x -

< < <* [ <* < <



%

-3YY -

(

)

. %




-\Ye o

%

oy

(

)

—~~ ~~

— —



-\Yo._

(

)

)
1 1 Y‘\’Y‘Y‘ 1 1 1 1 1 1
1 1 Y‘\’Y‘* 1 1 1 1 1 1
1 1 Y‘”'T 1 1 1 1 1 1
1 1 Y‘\’Yi 1 1 1 1 1 1
- - %Y v e %¢%¢,44 %¢°°,44 %¢,4Y %¢EY,YY %A,V ¢ %Y4, ¥
% %

()




R




-YY -

%

0,4Y

v,

¢,vo

v,v1

-y

G EA

LYY

Y,YA




-IYA -

%

%

)

()




%

™

-YyYa .-

%

%

%

%

()
()




V& o

(

)

*%

%

%

%

Q)

kok




N\
—A =
% | **( , ) o )
FEEY)
) = (
, = (OY ey
_ A
__Q
LA
TS
)
( - )
(
Yet),o
YAY.
YYV4,v
YY ALA
Yyav,a
YLAY
Yovi,)
YY O AA
)

(

)

(

)

%




-YEY -

(

)

%

%

%




%

%

%

AR A g

)

% ,

(

)

0)



X

(

)

%

% ’

% 1

%

(

)




-Yé¢o_

()
( )
% **( S eV F e :_AA
£ 5(£,Y49)
= ( )
= (V)R
C o
() _
( )
)
() () -




% '

% 1

%




)

%

%

()
()




YA




(

)

)

(

(

)

)

()



- Yo.._

)

)

%

)

()
()



-Yo) .

%

()




-YoY .

(

)

%

0)



- Yoy .

%
)

%
%




-Yo¢t .

()

( )
*( ()
)
(
.% *
(-)
*( )
)
(
% % *




- Yoo _

(1

(

)

(

)

(

)

(

)

%

%

%

%




-Yol .

%

%
%

%

%

™

()

Q)



%

-Yov.

)

(1) Food and Agriculture Organization of the United Nations. The artificial
propagation of warm-water finfishes, Op. cit, P.23.
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Indicators

Cost Benefit Analysis
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(

)

Average of Invested Capital per hatchery
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%

Average of Invested Capital per feddan
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Average of Fixed Production Costs per hatchery

Average of Fixed Production Costs per feddan
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% %

Average of Variable Production Costs per hatchery
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Average of Variable Production Costs per feddan

Average of Total Production Costs per hatchery

. Equilibrium point
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Average of Total Production Costs per feddan

Average of Fixed Production Costs per million fry and fingerlings
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Average of Variable Production Costs per million fry and fingerlings
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Average of Total Production Costs per million fry and fingerlings
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Secondary products

Average of Hatchery Production from fry and fingerlings
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Average of Productivity per feddan from fry and fingerlings
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Average of Hatchery Production from fish
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Average of Productivity per feddan from fish
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Average of fry and fingerlings prices

Average of hatchery fish prices (removed and produced parents)
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The indicators of fish hatcheries economic efficiency
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Average of Revenue per hatchery
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Average of Net Revenue per hatchery

Average of Revenue per feddan

Average of Net Revenue per feddan
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Average of Revenue per million fry and fingerlings

Average of Net Revenue per million fry and fingerlings

(

Average of the productivity value of disbursed pound on feed and

fertilizers
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Average of the productivity value of disbursed pound on labor
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Average of feed productivity
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Average of labor productivity :
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Projects Financial Evaluation

Cost Benefit Analysis

) : ) .. 0
Financial Evaluation criteria ~ :
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Return on Investment Ratio
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Return on Costs Ratio
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Return on Variable Costs Ratio

%
%

Net Benefit Costs Ratio
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Net Benefit Variable Costs Ratio
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Operating Ratio
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Capital Payback Period
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Analysis of Neutralization :

Neutralization Price

Neutralization Quantity
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Price Risk
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Sensitivity Analysis
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Inflows Direct flows
Outputs Benefits
Inputs Costs Outflows

Indirect flows - -

- Backward Linkages Forward Linkages
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Project Social Evaluation

Income Distribution Equity

National Income Effect

() -
- ( ) -

- E.J. Mishan, Cost-Benefit Analysis, George Allen, and Unwin, Second
Edition, London 1975. Passim.
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Employment Effect
Income Distribution Effect
Hard Currency
Self - -
Independent Development Sufficiency
Basic Needs

Sectors
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Concept of Environment
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these problems, the private fish hatcheries face some marketing
problems. The most important marketing problems were the low
prices of the fry; therefore, these hatcheries have to make together
through cooperation. The study also showed the important role of
the scientific research and fish guidance for solving all fish

hatcheries problems.
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the governmental fish hatcheries must study its requirements and
put in its production plan. The governmental fish hatcheries also
face some marketing problems, where it has to coordinate with
each of the ministry of agriculture and land reclamation, which
buy common carp for project of rice fish culture and the ministry
of water resources and irrigation, which buy grass carp for project
of biological resistance of grass. In the other side, the study
handled the problems of the private fish hatcheries, where it
showed that the problems of these hatcheries are the technical,
production and marketing problems. The study cleared that the
most important technical problems are the weakness of the
technical level and the difficulty of producing mono-sex tilapia,
where it may solve these problems by supporting it with the
modern technology and learn it how to produce mono-sex tilapia
by using hybridize between certain species of tilapia. Together
with these problems, the study showed that the most important
economical problems of these hatcheries were in management and
production. These problems were the difficulty of obtainment
licenses, the difficulty of obtainment credit, the shortage in the
trained labor and the rise of each of labor wages and production
requirements. Therefore, the study cleared that solving these
problems required good coordination between authorities, which
give licenses to the hatcheries, provide it with enough credit, and
give it more interest for specialists training. The study also
showed that government has to give more interest to produce the

components of feed and other production requirements. Within
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sample. The study cleared that fish hatcheries in Egypt are
feasible projects according to the different criteria of the projects
social valuation. The essential criteria which handled by the study
were project national income effect, project employment effect,
project income-distribution effect and project self-sufficiency
effect. The second chapter handled the environmental valuation
for fish hatcheries in Egypt. It cleared the concept of projects
environmental valuation, the environmental classification for
projects, the environmental state of fish culture projects and the
environmental stipulation for projects. The study cleared that fish

hatcheries are feasible and friendly projects for the environment.

The third chapter discussed fish hatcheries problems and the
proposals ways to solve it. The study cleared that the most
important technical problems for the governmental fish hatcheries
are non-renewal of the fixed assets and the brood-stock of carp
fish, where it required enough financing to renewal this assets and
import new brood-stock of carp fish. The study also cleared that
the most important economical problems for the governmental
fish hatcheries ware the administrative problems, which cleared in
the weakness of the management elasticity and the trouble in the
employments of the staff. These problems required applying
decentralization management and redistribution the staff to put
every one of the staff in the suitable work. As to the production
problems for the governmental fish hatcheries, the study showed
that these problems summarized in the requirements of enough

financing for the production operations. The study cleared that
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production stage. In the third chapter, the study handled the
economic efficiency of fish hatcheries which included by the
study sample. The study cleared the essential economic efficiency
indicators of the sample fish hatcheries. The study showed that
both governmental and private fish hatcheries are efficient and
successful projects according to the different indicators of the
projects economic efficiency. The fourth chapter discussed the
financial valuation of fresh water fish hatcheries in Egypt through
cost benefit analysis for the fish hatcheries which included by the
study sample. It showed that both governmental and private fish
hatcheries were feasible projects according to the different criteria
of the projects financial valuation. These criteria were average of
return on investment, return on costs ratio, return on variable
costs ratio, net benefit cost ratio, and capital payback period.
Another good results have been showed through the neutralization
point for all fish hatcheries, which included by the study sample.
It cleared that all of the sample fish hatcheries were working in an
acceptable economic operating level. The study also cleared that
all the study sample hatcheries were feasible even with the cost

rise and the income decrease by 20%.

Finally, the sixth part of the study put light on the social and
environmental valuation for fish hatcheries in Egypt. This part of
the study included three chapters; in the first chapter, the study
put light on the concept of projects social valuation and the social
evaluation criteria. The study applied these criteria within social

valuation for fish hatcheries in Egypt through the study
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fingerlings are the most important species. In the third chapter, the
study made dissection on factors which effect on demand of fry
and fingerlings. It cleared that the most important factors are
prices of fish hatcheries fry and fingerlings, prices of natural fry
and fingerlings, prices of requirements of fish farms production,
the available of natural fry and fingerlings, the spices and
goodness of fish hatcheries fry and fingerlings, number of fish
farms, the income of fish farms owners, and the governmental

facilities.

The fifth part of the study discussed the economic efficiency and
financial valuation of fresh water fish hatcheries in Egypt. This
part of the study included four chapters, were the study made a
comparison between both the governmental and the private fresh
water fish hatcheries in Egypt through a sample of 40 fresh water
fish hatcheries. Ten of these hatcheries represent all fresh water
fish hatcheries, which belong to the general authority for fish
resources development and the other thirty hatcheries chosen
randomly from the licensed fresh water fish hatcheries belonging
to the private sector in 2008 AD. In the first chapter, the study
cleared the concept of production and economic efficiency. In the
second chapter, the study put light on the production efficiency
for fish hatcheries. The study showed that the optimum area for
fish hatchery that minimizes average of total costs is about 9
feddan, but the optimum area which maximize net revenue is
about 25 feddan. The study also showed that all of fish hatcheries,

which the sample consists of it, worked in the economical
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feed, fertilizers and investments, the suitable technical level and

the environmental restrictions.

The third part of the study put light on fish hatcheries
production in Egypt within the period (1995-2008). This part of
the study included four chapters. The first chapter handled the
total fish hatcheries production and the fish hatcheries production
from each of governmental and private sectors. In the second
chapter, the study handled the production from each of fresh
water and marine water fish hatcheries, where it showed that most
of fish hatcheries in Egypt are fresh water fish hatcheries. The
third chapter focused on the relativity importance of fish
hatcheries production according to the criterion of possessor
identity. The fourth chapter handled the importance of fish
hatcheries production from different species of fry and
fingerlings.

The fourth part of the study handled the purposed demand
from fish hatcheries fry and fingerlings in Egypt. This part of the
study included three chapters. In the first chapter, the study
showed that the total purposed demand in 2009 is about 4.6
billion units of fish hatcheries fry. The study cleared that this
purposed demand includes abut 3.9 billion units of fry for fish
farms, 33 million units to provide natural fisheries and abut 730
million units for each of rice culture, biological resistance for
grass and fish cages. In the second chapter, the study handled the
purposed demand from different species of fish hatcheries fry and
fingerlings. The study cleared that tilapia and carp fry and
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For that reason, the study aimed to valuate fish hatcheries
projects in both the private sector and the governmental sector in
Egypt. Noteworthy the study concentrated on fresh water fish
hatcheries, which represent the most fish hatcheries in Egypt.

The study included six parts, where the first part handled the
study problem, the target of the study, the methodology, data
resources, the sample of the study and the referential review for

the last studies.

The second part of the study handled the theoretically frame of
the study, where it included three chapters. The first chapter
cleared the essential concepts of fish hatcheries and its essential
classifications. The study showed that we could classify fish
hatcheries by different criteria, such as kind of the water, kind of
propagation, and target of the hatchery. The study also put light
on the essential terms for fish hatcheries. The second chapter
handled the economical importance of fish hatcheries in Egypt,
where it showed that fish hatcheries could supply each of natural
fisheries and aquaculture activities by its needs from fry and
fingerlings. The study put light on the economical importance for
fish hatcheries to create good chances of employments and good
chances for investment. The study also discussed the economical
importance of fish hatcheries in producing tilapia and carp from
aquaculture. In the third chapter, the study focused on the
restrictions of fish hatcheries in Egypt, where it showed that
these restrictions are the available land and water, needs of fish

recourses development from fry and fingerlings, the available



ECONOMIC EVALUATION FOR FISH
HATCHERIES IN ARAB REPUBLIC OF EGYPT

Summary

Fish resources represent one of the most important food
resources, because it is very important as a basic source of animal
protein and many other food elements, which is very necessary
for the human health. Worth mentioning, the economic
importance of fish resources sector in Egypt as a main sector for
food security and increasing the animal protein per capita showed
that it is very necessary to provide this sector by its needs from
fish resources development requisites. Fish fry and fingerlings
represent one of the prerequisites for this development, hence
General authority for fish resources development made its best in
order to produce enough quantities of fry and fingerlings for the
requirements of each of the natural fisheries and aquaculture
development. Therefore, Fish hatcheries projects become a
cardinal component of the fish resources sector in Egypt and it
can cover many of the requirements of this sector from fry and
fingerlings.

The summary of the study problem within the oscillation
and weakness of fry and fingerlings production from both natural
gathering centers and fish hatcheries, therefore the available fry
and fingerlings are not enough for the requirements of fish

resources development in Egypt.
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