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The reuse of drainage 
,water. Technical and. 

economic  aspects 
in Egyptian agriculture 

Giuseppe 
Mediterranean  Agronomic  Institute - Bari - Italy 

- A few words about the problem 

of soil  salinization is of 
is used in 
could be 

damaged by the  quantity  and  quality of salts 
which 

of 

of is 
is 

The of the 
of 

conditions of the Using 
only  these  elements,  it is possible to 

of 

so that it could be said that 
as a whole, the conditions  needed 

On 
hand,  the  condit ions  which  suff ice the  
economic which affected by the 
size of of cash crop to 

adopted. 

Given the single  functions of 
and  type of it is possible,  based on 

the  substitutability of quality  and  quantity,  to 

This is done by 
models  to 

the 
is an economic solution  to the  best  utilization of 

is 
feasible  and  advantageous  than  on-scheme 

of 
lands. 

of 
flow in  canals  next 

not  only 
salt content  could,  indeed,  imply 

negative 
of soils  which  may by a 
"cascade" 

This occurs complex  mechanisms. 
to  be  pointed out  that, at equal soil 

a plant  should 
a unit of 

as its osmotic 

conditions). the  use of good 
does  not limit  the choice of cultivable 

the  use of a 
of 

and  even  limits it 
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to 
sensitive to 

upon the 
of the of 

on  both level 
and on income. to be on 

to  expectations, this 
l imi ta t ion is a 
unconsc ious ly   and  pass ive ly   g ive   due 

of less  salt  sensitive 

As  explained 
step of a if not 

could imply a 
change of physical and 

new 
by 

is ; 
and all gaseous 

which 
of 

Once this it is  quite difficult 
and  expensive to  find to be 
implemented  and  studied,  case by case, could be 

as well as unsuccessful. 

- ... but coming to a real case 

Following  in  the wake of 
of 

of 
consumption.  Since 1974, when food 

exceeded the the 
deficit,  which  amounted  to 3 
1984, is also  due  to 

of 

To cope with 
types of action  have  been  defined  such  as:  the 
launching of 

of 
of new 

in to obtain 
to to 

... 

All of these  actions will in yield 
a subsequent  expansion of 

of which seems 
soil 

as well as a  good 

the 
those of developed 

as deficient  technical 
and  inadequate  development of 

is undoubtedly 
low efficiency of i ts 

utilization 

flood was  expected  to 

cultivated, once 
of 

at the  dawn of the  last 
of new whose 

flood, was  the need 
to the  big  Aswan  (the old 

one), 
new  Aswan dam which, 

following the 1959 
supply  to  Egypt 55.4 billion  cubic of 

of 
as 

of new 
of 
of 

of 

a 
avai lab i l i ty  of 

which expected to to 85 
by the  end of t h e  

supplies  consist of 
(5.01, 

(10.0) and  the economic outcome a 
of 

is supplied by 
of which is available 

options 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



we can say development 
of 
expansion of closely to 
the  availability of of 

Since the  amount of as 

a of 
of 

of the 
of 

of is old 
of dams i t  

as again 
mixed  with  flowing 

of to be utilized 
by 

the 1970s, of became 
2-3 

of 
estimated 
about 10 expected  to  be 

by 2000. 

of is a complex 

management  and  economic policy 
can we neglect the long effects of this 

on 

This  aspect  seems to be  the  most  delicate  and 
as of 

flow conditions of the 
of 

dam  -and its - 

such as of 
satinization of wide 
since  cultivated. 

of 
of i ts  quanti ty, 

quality  and  location is 
15% ot is 

Although  not all could 

of of it 
- that  with  the lowest salt  content - could  be 

of new 

possibility is obviously limited to  those now 
available, i.e. the of the  delta,  since  in 

implemented a long  time.  The  main  obstacle to 
of this type of of waste 

is of 
is 
of 1 to 2.5 

feddans  which  have to a living family 
of 5-6 people) who 

the viability of 
of 

deficiency. 

is sal in i ty  
which 

soluble salts by a 
is supposed  to 

which has  an acceptable  quality  level 

is expected  to  have a salt 
a of the 

of 
its efficiency, and of of 

The  mean  salinity of is 
about 1,500 ppm  wi th   some  f luctuat ions 

- m a i n l y   d u e   t o  

zinc, 
manganese  and below the toxicity  level 

could be caused 
by significant  amounts of 

salt is obviously 

consequences but  also  because of 
effects  which 
damage  the soil 

A common is to mix 
to 

to  make its use possible. So 
of studies show is not 

costly  and is 
of 

an of 

to 
is 

applied, on the possibility of applying 

to of 
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- which 

shown a of 

This is why the choice of 
will depend on 

the type of the to be as 
well as be 
applied 
application  implies a 
of - both - to 

The 
level. i t  is low, pumping  and  mixing the use 
of be economically 

is no 
solut ion,  but  specif ic  si tuations  should  be 

by case. 

efficient and economic use of 
is 

account  some 

of 
and  the conditions of 

The  implementation of 
aimed at - needed  to 

of - is closely 
to an of view 

of the a 
of a 

we 

of new 
could of existing 

only 
50% efficiency due to along 
the  main at 

of 
and  lack of 

of b ig  
- 

to 
As a 

to maintenance. 

of the 
of the 

of the  significant 
of conveyance along  the  big 

estimated at  about 40-50% at level. 

An 
is thus goals of 
a 

of on time  (with 
adequate  amounts of 

to and soil as well as 
to  minimize  wastage by 

of extension 
is 

at 

- development is the new name 
for peace, irrigation is the key 

to  development 

of 
of of 

of - a body 
on to 

of 
Fayoum 16,000 feddans). 

A of data,  f indings  and 
collected, collated 

of highly  qualified  scientists. 

investigations on  each  aspect of this multi-faceted 

of 
cast new light 

A 
of the  findings  enabled  us to 

conclusions of 
the 

-the is of both 
of the  El  Fayoum 

which it is as 
well as 

conclusions 
the common of 

~~~ ~_____ ~~ 
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possibly  to of well; 

of if 
managed, is to 
cause of 

if 
in 

adequate  amounts of 
of 

may  also  be  implemented; 

- pedological show that salt-affected  soils 
a of 

of is 

as 

if leaching is 

and  studies that  the 
efficiency, as well as the  capacity of 

be easily 
on the  tail-end zones by means 

of 
of the 

can  also be of 
the efficiency of both 
of as well as of the 

might  also be 

that 
is available,  not only in  sufficient 

quantity  but  also of acceptable  quality,  to  make 

if the  suggested  modalities of mixing 
and  timing of to; and  that 

of 
is feasible, a t  

and  without  excessively complicated 
This of 

new 
of which is about 60% of  khe which 

that, by 
unemployment will will 
be 

7 

of of 50% 

(calculated as 60% of that of 

that some 1,500 be able  to 
make  a  living at a 

which will be 
know-how; that  the will 

of 
by both 

of new 
elimination of 
only income will 
than 30%, will also 

both the if 
the the  high 

advisability  and  viability of the 

of of 
it is the the 

additional  costs fact, it 
discount 
the 
equal  to 

of costs,  one  should 
to  each of the two 
chosen among  the  ones evaluating 
the  financial feasibility. of the 

A) ,we 
of a canal  which 

conveys El 
Nazha. this of 
is 78.6%. 

the  technical  solution  consists of 
the  installation of a pumping  station  to  lift  the 

it a 
conduit  into 

of is equal to 78.6%. 

to be too high, but  they 
of the 
if the 

benefits  attainable. 

it is 
to be 

aims  at  the of 
the to 
the  existing  canals. 

options 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



8 

On of the  dominant soils. A of 15.4 
which  could  be obtained  (especially million  cubic been  obtained. 
and  the  extension of 

a 
substantial flow of 
justify  the high of investments. 

Table 1 of 

also  been  included. 

Soil conditions 

will also 
of of 

activities  will  also 
which will of 

and  availability of 
making possible the 

of 
which came to collection 

of 
of 

of new, widely 
be 

A better irrigation mode 
Soil salinization control 

The widely of a 
of high 
to a 

wind and 
combine with  the physical 

to make  the  soils of 
to salinization. To 

this, to its soils, 
salts  must be by "leaching", a 
which entails good 
of additional  quantities of As 
mentioned,  both  quantity  and  quality of 
which  wi l l   become  avai lable 

of 
second will 

be new of land now 

potential will 

fraction 

of which has to 
be  added to the to 

of salts  in  the  soil 
if 

This will also become feasible  to the  extent  that 
not  only 
quantities will become 

will 
also be possible to whole system 

soil  type 
of of 

quantities of of 
of the and when, 

as well as will  be applied, will 

will have to be  assisted by 
field staff,  belonging  to 

to the 

effective in  the  f ield 
will have  to be of 

As 
minimized, to  fully  achieve 

will become utilizable; a of 
will  be  accessible 

to possible  to select  not only the 
species 

on of the 
wil l  also  be  possible; 

to 182% up  to 200%; 
will be attainable. 

options 
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This will be  possible  in that  the  quantity of 
of of 

million  cubic will  be 

This, of will be only if and when the 
of of 

will  be  widely  applied all 
which 

by 
the  implementation of the will 

be quite  sizeable, of of 26 

This is due  to  the  fact  that only a of 
the 35 of will 
be 

that  the  amount of 
does  not exceed 30% of that applied as 

i t  w i l l   i n   f ac t   be  
by the  additionally, 

intensively, 

of of 3,000 
of 53 

amounts to  only 16.0 

no is possible 

the 
expansion of new land.  This will be 
possible  only if of become 

of the  Nile 
of 55.5 X lo9 by 

95.5%, 
of 

will by 

the  amount of of still 
acceptable  quality,  the  extension of 

of 
will 50% of the 

of the  implications of a 

of a 
of 

the  impact on is 
evident. 

will be made  possible by 
of 

the most  viable  solution. is about 60% 
of the as extension is 

of its potential, say the 
a t  its lands, it 

has been assumed that  equal  conditions,  mainly 
socio-economic, will be a 
lapse of time, to  those  expected  to  be 

The  same 60% 
applied  to of 
which is 

will  be 1,500 in  the 
as the 

size. of the  total  to  the 
(which is 10,000 to  7,578  feddans, 

about 76) is 
which totals 6,000 feddans, will 

have  some 4,500 feddans of cultivated  land. 

When  making  the  calculation of 
benefit, it will have  to be taken  into  account  that, 

the 
is O 

will be X" net 
the 

cost 

to 
at no of 

supply is 

cost 

no is utilized by the  small 
of who 

"exchanges1' 
as 

is paid at of 8 
to 10 E.L. food and  small  items 

soft 
have  been  costed  on that  basis. 

options 
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37.06 million  cubic 
of 

equivalent  quantity of is 
new 

of 
of acceptable  quality  (i.e. 'EC than 

mmhos/cm)  available of 
(S) will 

by that will 
become 

so as to 
to  include 

of soil salinization. 

obtained by efficiency of both  the 
of method 

and 
million  cubic a total 
of of 

losses 
could be almost  halved.  An  equally  sizeable 

could be obtained by the 
of the method. 

Among effects to be 
about by 
unit yields of is also  expected. 
The  magnitude of this  depends, of a 

yields, 
technological  level, ' 

expected as 37% on 
widely 8% onions  to 

100% 

This  can be  explained by the  fact  that onions 
a 

of so 
exposed 

is so low 

a t  it 
would 

yields. 

expected to which 
know-how, 

potential, if any,  cannot The 
same  applies whose 

to 
- 

in 

will is 
well known that to  application of 

a of a 
of 

is 
also expected  to 

of the 

mentation. 

With  the  availabil ity of ample  amounts of 

implementation of well it 
will  become  possible  to  attain  optimal  soil 

by 
by excessively  long  time-lags 

is 
high 
collected it 
amounts to 182%. 

a value of 200% a 

the 

A  note of to be as 
as a 

of it would be easy to fall 
of to an 18% As a 

of will by 
points,  only  a 10% 
will be 

shall  take  into  account  these  last  values. 
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Livestock 

Although a of the  animals 
is not  available,  the  data 

collected socio-economic 
few, simple 

some 2,110 cows and 
a total 

of 2,000 
3,000;  2,000; 

1,500 and 1,000 
of the the 

economy, also  indicated by the  fact 
19% of the 

donkeys  have  not been  counted. 

As by  low 
is food. This  is, 

local 
conditions than to 

of of 

As as is 
scope to be left,  especially  in 
connection  with the  cattle 

The 
only  exception is of catt le 
feeding, by which meat  and will 
be  affected  positively, 
only a 5% income is 

as a of the of abundant 
a net 

of 26.5 EL 

the of in  the  Expansion 
is expected  to 

it is 
assumed  that both will 

only 
the 

second is 60% of the Thus in 
1,542 

1,590 
income of 800,300 EL. 

Costs   and 

cost of 

11 

(such as 
been  adjusted  to  the 20th at 
1987 values. that  likely 

as is often  the 

These will be possible  both at 
level  because, as 

utilized 
it will  become  feasible, a s  well  as 

as technologies and know-how. 

This will be of the 

as 

conditions in  the  plants.  With  the  elimination of 

can be  expected,  which  should 
of the 

of 

low in 
that 

of will a 
a 

employment of the 

of 

As  a of the  implementation of the 
actions  and of of the 

of the 
of 50% is expected 

as 
wil l  

37% at will 
be about 10% one,  due to 

(182% to 200%). 

An new and  sizeable  output will  be 
by 

Close 
between the two that  the 

0.6, 
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of t h e   a t t a i n a b l e  
be 

equal  to 60% of 
0.6 X 150 = 90% of 

of the 

140% of 
will be obtained. 

Transfer of technology 

This will  become  feasible  in  those with 

q of and viability 
and efficaciousness will allow of 

of 
only 

of view, even  within  the 
limits of a showed: 

of exhaustive 
field of of 

of low quality;  and 

of economic advantages  such 

development of the 

of  food self-sufficiency by day  in its 

1985. Vol. 1-5. 

1984. Workshop on re-use of 
drainage water. 

FAO. Yearbook issues). 

1987. in 

of Afro  Asian Conference. 

A. 1984. t o  
and Application to the Field. Soil Salinity 

and Under J. Shalhavet (eds), 

for 
to of 

Salinity and 
1983 Symposium on State-of-the- 

Art Control ofsalinity. Salt  Lake City, Utah. 

New strategy for for 
Water  Today  and  Tomorrow. : ASCE. 

(ed). 1984. 
New 
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