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A 

A. F. - U. A. 

Ain 

Abstract: in to 
as of 

of is in the The development  of  simple  low  cost 
the main  challenge to in 

attempts to design and implement the of and 
to be economically  viable and The utilization of in 

to to the 
pest and to The is high but 

be to the the applicability  of  these  systems  on  a 
scale in lands. 

that 
the use in the step 

which initially at late seventies  and  intensified at 
soil as well as the use  of 

et, 1989). 

The need the use  of  soilless is in Egypt than 
ago to the use efficiency.  (Zayed 1989). 

of soilless available to be  used in 
the to the 

Even  though  it  was  found that 
to the 

to the in Egypt 
initially  in the the the 
still be a to the the 

Soilless in 
without  the  use  of an 
sawdust ... etc.) to 

the medium of 
of to the in the soil 

1979). as open  (i.e.,  once the 
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solution is to the closed  (i.e. solution is 

the definition  of 
to liquid  systems only. This the 

statistical data and  may  lead to of the extent  of the technology  and its economic 
all enclosed in in 

to to loss, to 
infestations  and to against the such as wind  and 

widely  used to plants as well as 
high - value food but the the in 

in Egypt.  (Jensen  and Collins 1985). 

CAN TWO 

(NON 

by in which the exposed to  the 
type of the solution is 

Nutrient Technique 

1. : 

NFT is the method of the of 
in which dissolved all the is no 

medium. 

A is the shallow of above 
it.  Thus, the is the of the 
the it is moist, is in the So the the is a film 
of - hence the film 

The  key  requirements  in  achieving  a  nutrient film situation : 
1. A the is to localized 

- of 
2. The inlet flow must  not be so 

The width  of the channels in which the confined  must be adequate to avoid  any 
damming - up  of the by the 

4. The  base  of the channel  mat be flat will be 
of liquid a long the of a channel  with a the shape of 
the 

2. 

the late 1960, at the 
Glasshouse Littlehampton,  England (Winsor et al., 

at the 
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system,  a thin film of the 
the walls of the channels flexible, to the 

base of each  plant to is pumped to the 
each past the to catchment  pipes to the 

catchment Fig.(l). 'of salts 
the fiom the 

a tangled  mat. 

3. of NFT channels  for  use on a  prepared  surface 

the base as of the  design. a 
is not  used it is essential to the of the so that, it  has  a 

that that compacted 
soil is not suitable because it will be subject to uneven  settlement  when  it  becomes  wet,  subsidence 

the with  a 
the is an obvious 

possibility, but is that some 
to the cheapest  possible  method  of the of the 

to in the context  of  NFT 
a, in his site with  sand 

of a sufficient  depth  give a smooth  slope  and  has  then on  top of the sand a 
of a sand : cement  mix of 5:l. it 

it to the 
developed  which  had to be  filled  without  delay  by  hand. 

a NFT in England, has the NFT  channels 
in the of with his 23 (9 
flat bottomed  channel in the 10 inches)  wide  and 2.5 
(1 inch)  deep. these  channels in the the soil blocks  which 

the young  lettuce  plants. 

the out into the channel,  down  which the is 
and the plants  become self - out as the - up 

a the loss by by 
cutting out the light,  kills out the algae the 
was  exposed to the light. 

Egypt,  Zayed (1989) has  developed a simple  msthod of as 
Fig.2. Two  catchment  tanks  with  holding  capacity of in 
the middle  of the to have five iidges  29m  long, lm wide, in 
each side of the of 1 in 100 

sand was  added to the of the to 
of two in the slope, 

the from of black  on  white  polyethylene, 80 cm  wide.  The two edges  of 
the to the 

by two 
hose to the top  ends  of the gullies  which the solution  was 

allowed to flow  by  down in a 6 in at the end of the 
gully to the catchment tank 

On the in the sandy  soils in Sini the soil is sandy, the slope. 
two slope the end  of the 

The space between the sand to the collapse of the 
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(3&4). Some  soil  was  mixed by the sand to make the sand to also the collapse 
of the collected-by.a sloped  channel  made fiom cement to a  catchment 
tank which  made also the cement  outside the to the efficiency of using 
the space in the 1996). 
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2. of simple system  design in Egypt 
(Source: Zayd et al., 1989) 
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Fig. 3. Tomato  and  cucumber  production using NFT in North Sinai 
Source : El-Behairy ( 1996 
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Fig. 4 Vigorous  cucumber plants grown  in m North Sinai 
Source : El-Behairy (1996) 
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Water quality control : 

NFT is - laden 
two has substances in it. Consequently, is no 

build - up of excess  ions  coming  into an NFT  installation  with the make - An economy 
in the use of  this  often can be  obtained, if it  is  mixed  with  less to 

the of dissolved  substances is still acceptable. 

the that is being  used  has  dissolved  in it a substance that is  being  supplied  by the make - 
at a than the is it, then an excess  will  accumulate  in the 

in the NFT installation. the build - up  of the excess is not  too then it 
is to pump  out the the installation that 

an to build  up. 

(1979) suggested to obtain an analysis  of the the following  ions : 

an inspection of the analytical data it 
should be possible to to 

weekly  analyses to enable the of the suspect 
ion to be plotted  on  a as the of the 
will  indicate  when of the plants  begins to be not quite this method is 

- expensive. 

On the (1988) the 
can be the 
the used  in the NFT system. 

The suggested that the two most  common salts dissolved  in the calcium  and 
as as salts dissolved in 

the solution. follows  then that salts dissolved in to the CF.  The CF of the 
added is as the base  CF.  Use the to 

base CF taking to use 
the tap; the tap a 

collecting the sample. CF is not compensated  adjust the sample 
to 20 "C a The divided the to : 

1) O - 3 CF follow soft 
2 )  - 8 CF 
3 ) 9 to special  adaptations 

The  conductivity program hard  water (Base CF 4 - 8) : 

The  sum  of the affects - up  supplies is that, to a 
CF the 

the solution  by the plants.  This situation manifests  itself as stable 
solution  CF  when  make - up as 

solution CF when  make - than 
the solution CF may fall if is of the manifestation the 
effect is a decline  of the status of the solution.  This  decline  must  be and 
the this is done. 
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At System Start - Up : 

Fill the tank the 
capacity.  Check,  and  note, the base  CF of the in the 

Add the  acid to to 6 - 6.5". The  amount of acid  used 
will  depend on the is useful to the amount  of  acid 

so that the be 
accomplished. the 6.0. 

CF depending  on the and use the following  equation : 

CF = + l/2 CF 

Add & to to 
achieve CF. 

and  allow this to Allow  time  between 
CF the to the system. This may 

be the solution  in the tank. When CF is achieved  check 
adjust 

: 
. of make - up 6 

210 
CF 13 

- 70 

- is 1/3 to 
the  solution  CF  i.e., 6 divided  by ]/3 = 2. 

CF = CF + CF 
- - 13 + '/z (2) 
- + 1 - . l4 - - 

The new CF = 14 A & to the solution to the  new CF. 

the solution : 

Eventually the CF will be to  an 
dictates the time the fiquency of be 
by the the piants of but also by the 
manifested as base CF of the make - 

to utility, is to allow the CF to continue  until 
it  passes a value 50 % than the CF. When this value you  have to 

the 

a dot the of the solution  when the CF 
the 
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' he  special  program for using  very  hard  water (9 or above) : 

The CF 9 these : 
- because  of the salts a 
which also salts, so that a the system  due to 
take up  by the  plants. 
- the salts. The - up 

to high  base CF, - up 
to assign  these CF to 

The significance  is  that  the full base CF must  be  allowed at system - up  when 
calculating a CF by setting a new 

CF uses  the  following 
equation: 

CF = CF + 

And then it follow the in (CF - 8 ). 

of the  nutrient solution : 

The so been to 
management. is to cut off the the 

as at 
off the 

be a an 
the base of the the possibility of disease.  Additionally,  the 
technique  is known to may of 

the when 
inadequate. a the the flow  may  be  advantageously 

that 
to flow. 

Wilting, as a may  be alleviated by switching off the flow at 
night. Of as the 

off is useful. a to 
sunshine  then,  it is that 
time shutting off as is felt  it acts as a of 
death as well as The 

the season has declined  and  with  it the an 
switching off flow  each  night to allow the to and to 

the 
set the following  season,  then  it  is 

advantageous  if the flow is switched off at night  and  indeed at 
of 

The is the complication of switching off 
and on.  On  some sites, is  no difficulty,  but in the  domestic  situation  it  can be 

is is that the stopping 
and of 

the stable it is possible to use an on 
and off the flow  but in the the to use a 

to count the accumulation  of the to the 
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0.3 then the flow  will  switch  on 15 the flow can be  switched  on 
15  minutes 3 to 5 (1 990). This can save the the 

the 
flow is the than the the on - flow  time is to allow 

to of the season, so that by  mid - 
on - flow  time  may be all as the season  declines, the on - flow  time is 

so that by late just  an two on - 
is no  doubt that in on .- 

as it is not  possible to 
to switch off at night  in  mid - to switch  on 

at is most  unlikely to have  a  noticeable  affect  on the 
to at least at the flow 

and judge the effectiveness of the the of the plants. 

Aeroponics : 

The  idea of is to the plants  in  holes  in  panels of 
the beneath the 

box. The box is sealed so that the 
humidity.  A  misting  system the the 

- 3 minutes.  This is sufficient to keep the 
moist  and the 

of in detail in 
1970 (1973) by Jensen 

the not to be 
economically  viable. fact, no  known - scale 
the United 
of as 

to be suitable. 

The A. fiame 
the the fiames the inclined  slope 

facing  east - west.  The  expanded plastic panels - sized (1.2m X 2.4m),  mounted 
at the base to an end - A - 

atop a  panel - 25 cm  deep,  which  contains the 
misting  equipment  (Jensen 1980). Young 

the panels,  which spaced at 18 cm on 
suspended in the enclosed space as 

of such a system is in light 
intensity  on the 
indicated. An advantage of that twice as many 

of as h as the 
cubic  volume of the is the 

- fiame sitting atop a simple,  sloped 
that the to a 

could  be  designed to be in height. 

to the 
cuttings, would  be the 
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This would space 
occupancy.  Jensen's (1980) the a 

that simulates the Co. 
developed  these  concepts. 

al. the 
the system 

the A " shape with  a  dimension of 1.8 m  long,  0.55  m  basal  width  and the height of 
each side was 0.9  m  (Fig.5). The 2.5 
on  white  polyethylene 200 p, 
spaced 25 cm total of 30 41.67 
plants,m2  was  obtained . cm by a 

of 1.8 1 16 Amps. The the solution tank 
as a catchment  tank at the same time. 

five minutes  and off 7.00 am to 
8.00 p.m.  and  continuously off fiom 8.00 p.m. to 7.00 am. 

The that the possibility of using the 
investigations to study the economics of the use efficiency 

the plant  has to in a solid  medium. To chose the best 
to be suitable the some  key 

have to the : 
1. has to be  solid to the plants. 

. 2. has to be 
3. can 
4. can  hold  enough  oxygen at the same  time  with  holding the 
5. is not  contain  any  toxic  component to the plants. 
6 .  is not  contain  any  disease. 

all the is to the 
Also the be 

amounts of the solution the 
solution,  closed  system  do. 

Open systems : 

is the is  not 
to the plants but is disposed of to adjacent  landscape 

the is such open  systems less 
sensitive to the composition of the to the salinity  of the This in turn has 
given to of 

addition to in which a sand  medium is 
the also used, as well as, slabs of 

may be fed  into the may be mixed  with the 
in a is 

used to allow  only  one  section  of a to be 
at a  time. r 
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l. Trough or Trench  Culture : 

as 
sub to at a  given  site. both 

cases the beds of fiom the of the 
ease of this will  hence 

is a may be 
an is also 

used. To film, at least  0.01  cm in thickness, is now  commonly  used. 
The film,  usually in to avoid  leakage, is placed  atop a sand 

The and shape of the than 
or such as tomatoes  usually 

two ease in 
in a can at 

type but about 25 cm is a typical minimum; 
of 12 - 15 cm to 

Length  of the bed is limited  only  by the capability  of the 
of to each  plant,  and  by the need walkways 

access.  A  typical  bed  length is about at least  15  cm 35m 
be 

the bottom  of the the 

As open  systems less  sensitive than closed  systems to the type of a 
has been  displayed in locating  low - 

Typical 1976),  sawdust  (Adamsoñ 
1 ; 198 l), of peat  and 

sand the most 
effative is a moss at 

1965) to soil. The  peat 
moss - is 

2. Culture : 

is to that the is placed  in plastic bags, 
which in lines  on the the costs of 

also may be used at least two and 
costly to than soil. 

The  bags typically  of W - last two 
of the bag  should be white in 

in to the 
is in - light  latitudes to 

usually 50 - 70 in 
bag of both to which  may be 
beads,  small waste pieces of to the total cost.  When  used 

sealed at both  ends being filled with the medium. 

The  bags placed flats on the at 
vegetables  (Judd 1982) although it would be beneficial to first the 
polyethyíene  film. in that 86 % of the 
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falling to the 
20 % of the soil. also the 
incidence  of  some  fungus  diseases. bags usually  placed flat, 1.5m 

to of 
the of two small slits made  low  on each side 

is each 
the bags single - the 
disadvantages  of  being  less  convenient to 

of the mix tube leading  fiom the main 
supply  line to each  plant. - 
up to 2 of the bottom  of the bagged  medium  should 
be 

in cut 
When  tomatoes is used two at least 2 
yet  been  established the 

the by  moving the at an 
estimated  cost  of  less  than $1000/ha 1981). 

3. Culture : 

is the the tip of the 
as 

glasshouse only  a a decade  ago, the 
has in 

the in 
USA, all  these 

the soil. 

The  main use the use  which  makes the most  of as a 
in its own this the is slabs 

the 

The so suitable as as follows : 
* The of to the way to 

* is to all 

* has space which can to  supply the 

is applied to it, 
inhibit the to the 

slabs the to in the is 
ideal 

* The  plants can take out a the the medium 
than they can fiom such as soil 

such as sodium fiom the at the same  time 
the 

regulation  (Smith  1987). 

* can volumes  of  solution can be  used to flush 

* is a  completely medium and that it is ideally  suited to 

Cahiers Options VOL 31 338 

CIHEAM - Options Mediterraneennes



a- for rockwool culture : 

To is to to 
these : 
1. A is availablë in the 

can be cleaned, but only at 
this be economic an than 1 - 2 

2. An of turn input  and slab 
also plant  analysis. 

3. to allow the to check  daily the 
of the input  and slab solutions. 
A of  advice to of the is to be 

in 

Sources and types of rockwool : 

at of 
of use 

to company to 
the in 
since the mid 1970'~~ the 

as the the has Of  these, 
the following the only  ones  likely to be at : 

two of slabs, one 
long - a single  season  use.  The slabs 90 100  cm 
long  and available in 15 - cm)  and  depths of 5, 7.5 10 cm. 

slabs of slabs 
to give  a 180 - 200 cm  long  unit. 

c- systems : 

The  use of as the 
such than any 

in 

the in 
1969 1976), all on 

This technology is the cause of the of 
25 ha 1978 to 80 ha 1980, to 500 ha  by 

the end of (Van Os 1983). developed as an acoustical  and  insulation 
of diabase,  limestone,  and  coke that is melted at high 

in 80 
is as 

modified in that 1982). 

in small m m3> 
that have a small  hole  punched in the top  and 

These  cubes (75 
specifically to the side 
cubes subsequently  placed atop slabs placed on the slabs 
usually  15 - 30 cm  wide, 75 - 100  cm  long,  and 75 mm thick. 
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A typical - by  leveling the it with 
A of two 

slabs, in white with the 30 cm The 
slabs tilt bottom  heat is 
the slabs placed atop in the to accommodate  hot 

the of the all of the 
the slab plant use if an is used; if is a it 
will out of the slab and  into the shallow  channel. 

the slabs 
the simply  set atop the 

slabs cut in the plastic  film. the is well  developed  in the cubes, the 
slab within 2 - 3 

as  a function of 
as an : 

1. is light  weight  when 
2. Easily  handled. 

4. to steam - than 

6. and  installation  costs;  and  entails  less risk of 

3. Simple to bottom  heat. 

due to  the 

On the the obvious  disadvantage is that 
the 

is all the fiom 
the cost of the shipment  and the customs the rockwool is the 
is not  economic. 

( l  995) had to  be used as a used  a date 
- palm date - (NT), 

and the that the gave 
50 % yield of than the 100 % than the also 

that the of the yield  with the by eliminating the 
the local  palm 

to the the 
the of  solution, to the positive  effect of the the leaf 

d. Sand Culture : 

the beginning of in in 1969, a  type  of  open  system 
sand as the 

at the of et al., 1971; Jensen 
1973). was  logical to investigate such of 
be to than 
sand,  a  commodity  usually  available in abundance. 

of sand 
of in sand to 

sand pine 
peat yield  (Jensen 1973; Jensen 1975). 

Cahiers Options vol, 31 340 

CIHEAM - Options Mediterraneennes



sand is a 
two 

sand can it is 
convenient  (and less  expensive) to the film and  a  system 

fill the with  sand  to  a  depth of 
cm. the depth  of the sand bed is 

the to be  used as 

e. The sand types : 

coastal sands  with a 
used  successfully  by the is 
not that such as well  and 
should  be  avoided. The size of  sand  typically  used in this  technology  is  given 
in Table(1). 

Table 1. Particle - distribution typical sand used hydroponic systems 

(%) 
- 4.760 1 

2.380 - 4.760 10 
1.190 - 2.380  26 
0.590 - 1 .l90 20 
0.277 - 0.590  25 
0.149 - 0.277  15 
0.074 - 0.149 2 
less than 0.074 1 

Source Jensen (1971) 

used. the - 
the sand 

used is chdated to the plants.  Sand 

and  nematodes. 

suitability 
analysis  must  be  done. to know the of the 

or 
than 500 0.78 mhos/cm/lO ) of salts not used by plants  in 

amount  should  be  avoided. 

in the - 
to to is 

indicated  by a (4 - 7 % of the application)  fÌom the 

to salts in the planting  beds. causes  excessive 
the of this can be  avoided by the 

amount of the the the of the 
blossoms. 
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tkom the beds  should  be tested  tkequentty, and salts 
exceed  3000  ppm. 

the  United  States, the systems tomatoes  and  seedless 
1980). 

the a table 
(Fontes 1973) . 

al., (1 989) had  design a plastic tunnels at 

The design was as follow : 

Five 0.8 X 38rn to a depth of 20 cm. The  bottom  of 
to a slope of 12 1973). 

The of the to 1 (V) shape. The a 
polyethylene  sheet (200 to the 1971). The 

of the bed was  sloped to to the  bottom of 

a long the 
at a that sink into a 9 m3 

the - (km 40) 
was  filled to a depth of 20 

The 2.0 m length X 1.5 m width X 3.0 m height  with 30 
This tank  was  divided  into two equal each 

designed to hold a volume  of 30 to 40 % than 
tunnel 1981). A float  valve  was  attached to a 

to maintain the the tank.  The  system  is  designed to the 
by  means  of a pump (1 220V, and 2 inch  in 

that by a two times  daily. 

the be 
fact,  the  tank acts as a the 

the 
: 

1 .  A "Nylon stocking"  was fitted on the outlet  of the main the 
. 

in such a way that 
2. the the inlet  pipe to the 

to 
because solid on the the flow - the 

A 1979) 
50 % of  the total applied) to is as a closed 

system. The by the use of two 

plastic tunnel  contains 50 mm  in 
18 mm polyethylene  pipe  was The 

l i es  at the base of  each  plant (50 cm distance  between  successive  plants). 
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to mention that, both soil 
sand and the of be black to algae the 
piping  system 

is  essential that to the be phytotoxic. 
the plants. No phytotoxicity  has  been 

the use 

in a 1:l 
197 1). as follows : 

250 g 150 g  potassium  sulphate, 
50 g  magnesium  sulphate, 

50 g pedate  as a 

that the best  time to plant  tomatoes in the plastic tunnel in Egypt is 
to 

the open - field  tomatoes on the - et al.,  1986  and and 

that 
the yield. 

all the in the in Egypt,  it can be  concluded that, the 
is the main the expansion of the state of the 
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