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USE 

C. 

11 8 55, 

Abstract: has been in the development of media  and  economically 
of using  soilless 

the extend of to the level of education of the the 
is well known 

an to when 
in of 

difficulties in The main  advantages of the most 
the 

to of no 
On the disadvantages  like the 

initial the the soilless  setup, the of disease 
infections  mainly in the the 
the skill to 

in and is is the subject  of 
& by the open  systems  which  in  less  developed 

to handle.  Expansion of 
the to come  will  depend  in  one  hand  on  existing  knowledge 

level of the the as well as 
education  and  adoption  of the on On the the 
speed  of  expansion in is on the development  of  technically 

low  cost,  soilless  systems,  using if 
the of low 

low management  techniques, in to the of the 

of go  back at least to the 17th 1666, 
to but that 

aquatica) the that 
the systematic  study of plant 

The to the (1929). The 
plants in of the of the solution  by 

the the 
(1929) defined  his  method as this in 

of aquatic  plants  and  animals, 
the the 

Greek 
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the lack of 
-the  difficulties  of  oxygenation  was the development  of 

the use of in  which  although all 
supplied to the an 
both the plant  and  a  means  of  oxygenation / of the 1). Although 

the is and  what is not  a 
such as to 

the status of the system- the by the (1 990) is widely 
accepted  today. 

hydroponics, although nutri-culture is 

The  methods of fall into two 

(a) culture the is 
and  adjustment  of the NFT) and 

(b) Aggregate  culture, the to plants  via an 
the media,  and  excess  solution  is  allowed to to waste the solution is 

sand etc.). 

Table 1 - 

1. 

2. 2. 

1. 

( N W  3. 

===4 3. 4. GLASSWOOL 
5. 
6. 
7. 
8. 
9. 
1 O. 
1 1. 

1 .  1. 

2. 

3. 

2. 

3. 

5. FLEECE 
6. 
7. 

the last decades the 
as a of the non suitable 

(Table 2). The  initial  aim  was the the and 
to avoid the pollution of the waste 

pesticides. Zn development, the application  of 
soilless still limited (Table 3). 

To satis@ the initial  aim the the open  ones. 
the soil the 
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of the the to vote  a  legislation  that 
by the all the on soilless  systems that is 

the subsoil. Also by 2000 the use of to 65% of the  level of 1988  and 
to 2. 

in Gemany, do installations of 

Table 2. Glasshouse  production  in  the  Netherlands 1992, area of soilless culture  and 
targets of for the  years 1994 and 2000 

in the 
Vegetables : 4590  ha 

& : 5344  ha 

% j of soilless in the 

ha % ha % ha 
1985 1139 26  278 9  449 89 
1990, 2735 61 ‘479 19  983 1 O0 
1991 2942 65 566 21 1049 1 O0 
1992 3290 72  652 23 1081 1 O0 

Vegetables Cut plants 

~ ~~ ~~ 

in (%) 
1994 2000 

of soil 80 30 1 O0 
Closed 30 . 100 

Table 3. Area of soilless culture  in  various  .mediterranean  countries  and  some  other 
countries of the  world 

173), (NFT SO) 

Spain 1 

30 NFT, 
30 3 33 3), (NFT 3), 

com.) 

(Cocosoil 1) 1996 

100). 
E m t  15 1 O0 WFT 3), + 

Tunisia 6 4 10 . 

60 - 60 

Japan  700 @FT 
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the of set  guidelines stating that the of 
waste and the 
should  not the sustainability of in 
closed  systems is So, can be use, 

shown that waste of 
into the Os, 1994). 

OF 

Advantages of soilless cultures 

A of stating the advantages  of 
to be  mention  in this to all 

soilless  systems  and all employed,  taking  into  account the the systems 
and the to each one  of  them. 

productivity 

of the application of soilless should  'be  examined 
is that of to the plants 

that yields the best 
in soil much 1969). is difficult to believe that the 

fast in in soilless in the 
of to help offset the 

additional  cost  of  soilless (Van Os, 1982). 

is of that if soil in 
soil,  etc.),  then  soilless 

the last of of 
the soilless  systems,  but  this  was  usually  been  due to a 

combination  of such as of the of 
quality due to  the that in  many 

the management of the soil is 

2-Control of plant  nutrition 

The to is also 
advantages of This can 

- The  point of view of the be applied to the 
stage of  plant growth, to 

can be  kept  within safe Zn, 

- to in is the 
can be  supplied to the This is 

and the the the 
most  simple  ones  using 

- the level of , 

supplied to the new those  chosen  by the This is not the case 
cases in the soil the 
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- the to the ability to the 
the E.C. of the to 

is 

3-Water  economy  and  control 

is 
to exclusion  of when 

is like to be a 
cost. 

The  advantage of to the ease of mainly 
systems,  such as the 

the to is not hlly 
applicable to the the fact, 

the the is 
to soil. 

to the 
the is  eliminated  by 

the of the  systems (NFT, 
the is 

systems save in the time- 
consuming task the 

as these  can  easily be blocked  by 
calcium 

by by of 

of labor  requirement 

Out of the soil, 

the system  itself, the the type  of the 
of on each etc.  but in is a 

is employed. 

5-Steriliition practices 

is 
is justified because the in facilities,  plant 

the need to is obvious to 
soil is by 

steaming,  but the method is expensive  due to the its 
application is is less  expensive  but  not  without  disadvantages, 
i.e. the use of the of fumes  which highly  phytotoxic  and the most 

to handle,  has the 
the 
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of the cultivation  of outside  of the soil as is no need 
used  only 

diseases is on the system, the need 
to clean following the all 

a dilute of used, the NFT  system 
the film that the used, steam chemical 

be applied  if the is to  be case the application  of 
both is economic but in  any case of soilless systems  is 

than 

6-Control of root  environment 

of to 

to the absence of the soil 
etc., the is a the time 

is 

8-Unsuitable soil 

Soilless an to soil is no  soil  available at all, 
is no suitable soil is high toxic 

substances  into the is an accumulation  of  soil  pathogens  into  the  soil. 

Constraints of soilless cultures 

capital  investment 

an inputs the 
to the  cultivation in  soil. of the 

soilless  system to be  use  and also the of the 
system  adopted,  i.e. the an NFT system is 

to the the is the NFT system. NFT system 
with  metal stands than the asbestos 
NFT is less  expensive  in 
cost in but is etc.  Economic data on the application  of  soilless 

to as of not the same. 

to the above the cost of the the cost of the 
of 

shoÙld be taken that 
available. 

“I the  management 

To succeed  with the soilless to be able to 
knowledge  of  how to the the 

is evident that soilless is  not an 
scientific  and  technical the 
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all is of 

a 
demanding  good  management  and  skilled staff. the 

a of skills,  i.e. able to and adjust the 
to have  knowledge  of  plant  physiology, to 

be able to is 

also must  be  made to the to 
manage  and suitable to be  installed  in the knowledge  and facilities 
limited. 

is to that the 
to the the 

the EC., will be to to the 
supply can mean total loss 

of disease infections 

the “open  soilless  system” the is that 
the of the plants. the 
the all plants,  then if is an  infection  with  pathogens,  all  plants in 

the system  become  infected. 

OF 

Technical  specifications of structural  materials to  built  systems 

A of used to the the 
PVC, 

be & van Weed (1992) 
Os, 1994) the 

- use and  possibility of 
- no  damaging volatilition 
- to W 
- taking  back of by the 
- low  costs 

to of them  could applied to 
as well. 

Technical  specifications  for  substrates 

to Csaba, 1995 et al., 1992, must  have the 

- the 
- 
- 
- density 
- 
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Applicable in 
the 

a at least 
Easy to use 
Low  cost 

to quality  change. 

Among the that meet the above  demands 

the 
that the 

etc.).  The  most  well  known  methods NFT, two 
plastic 

the disadvantages 
like the the 
hence the 

OF 

A aspect is the selection  of the 
media. The main should  be  based  on: 

- of the 
- Technical  level  of  cultivation 
- 
- Effect of substance  on susceptibility to diseases 
- Economic  situation  of  the business 
- Scientific to the of education  of the 
- Availability  of the (local 
- Cost  of 
- the (pollution,  etc.) 
- the 

the 
to say  few  things about the the new  ones  which 

Ftoekwool 

in 
all 

the and the application of 

- The high cost, 
- is still an in 
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- that skin of 

Polyurethaneether foam 

was  used 10 and  was 8 at l 10°C. The expect  is that 
this can be used 15 
now is in at 10% of the @enoit  and 

the cost of this is high  and acts as limiting of its 

available as 
stable they can be  used 

the 

Perlite 

to be  used as 
efficient  system in as an 

as a 
et al, (1994)  and 

et al. (1  995). 
the of the as a 

the in 
sand in .open systems, yield  and  quality  of  sweet  melon  was 

that gave as the 
advantage  of the et al., 1995). 

in as 
in 

these (Olympios et al., 1994). 

Sand , 

out in Egypt to the 
that sand was as 

as et al., 1987).  Sand  has the advantage of the  low  cost 
to its high  cost  imposed an use.  They  concluded 

be managed 
is 

the cabbage in NFT and  sand. 
the 

in NFT (2900 mgkg f to 1033 mgkg f  w in 
sand. 

the utilization  of  sand as was  found suitable the cultivation  of  tomatoes 
as that the 

the most 
efficient  method  of  cultivation  in sand 
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to investigate volume X 

et al., 
in 

to 

and South Spain sand is the 
typical  sand used  in sojlless  systems in Spain is to the 
suggested  by  Jensen  and  Collings  (1985). must be mentioned that sand  availability  in  Spain is 

to 

The the the this 
in spite of the good  levels E.C. the 

to This 
the the the space 

between the the exchange  was  possible as 
Eliassal,  (1980).  The  low AFP in sand 
management this  type  of  sand  and  it  seems that to 

in is a mistake to all  substances the 
same way  because  due to 

can say that sand can be  a  good media 
is in  abundance  and in low of 

Spain and  Egypt in to use  this 

Sepiolite 

a to evaluate 
slabs and  sepiolite (a 

(3% 

shown that 
suggest  sepiolite as a  new 

has 
pollutant  effect  and  has  a  low  cost.  The total space of sepiolite is 78,13% the 

the easily available about 2%. and sand the that 
kept the lowest  E.C. until the end  of the 

(NFT), is 
the of of the the 

the the of 
plant The simplicity  of the technique  allowed the development of almost 

totally  automated  systems. 

Also the flexibility of the NFT system  has  enabled  it to be  adapted to of 
to the to of solution 

heating, in to The 
minimal use in 
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With the by and the cost  involved  in the open  systems,  (i.e. 
see in the an  expansion  of  NFT. is a 

system that 
this may  be the its  expansion.  NFT 

simplifies the the but the management. 

the of lettuce  has been  developed  and  was 
accepted  by the 

five to eight 9 9 cm  wide  and 5 cm  deep. 
These  sheets placed in is used to isolate the 

the asbestos-cement  sheet  and  expanded 
used to the the can 

the same  season, high  income to the 

an to study the 
that the in NFT total yield than 

as an economically 
system. this technique the use to the minimum 

needed the the as well as 
the the NFT,  it is to 
study the composition  of the the to match the 

the 

Aeroponic  culture 

A  soilless it is still at the 
a soilless  method  it has an advantage, the 

which can be used  and the 
also et al., (1994) 

20-30 of 5.0 to 8.0  kg/  m2 of  good 
to 

than 30 (peat  moss,  etc.),  have  been the dominating  bulk 
in that decay  quickly  due to 

the is a 
disadvantage  of the as  it is not  easy to 

to in the to adjust by the fiequency  of the 
the changes  in the the levels of the elements. the soilless  system  is  closed, 

of the solution is 

Peat  and  other organic substrates 

is to 

is 
as such as sewage  sludge, 

1983) 
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1994). The 
pine et al., 1988, (cited fiom 
1993). a that 

flows the in the to last so that to wash  out  the 
ions. 

to mention the which  was  used  by  Aguado et al., 
1993, to be a suitable 

have a can be  disposed of 
can 

et al. (1  994) that the was 
of the low  cost  of  the and its 

on to 
m2, (195,  194 and 

2 19 

One  of the a in soilless or 
can be available fiom 
fiom fiom 

The 
and  Vangheel, 1994). 

the  past,  we  thought that changing fiom soil to it was 
possible to  elimiiate 

a the soil  with its 
and  biological  pathogenous  influences to 
of epidemics  (Van  Assche  and  Vangheel, 1989). - 
these new cultivation  systems. 

the absence of potential  antagonists  in 
the 

to the same  extend  in  soilless as in soil 

pathogens,  i.e. 

as suggested by Van  Assche and Vangheed, (1994) can  be  faced by 
optimizing the the the 

the 
to 

the the 
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Phytiatry 

not  be  punished  due to the 
in the 

level  of  the  chemical in the 
plant  and also  must be Of 

a as well,  like: 
and  guick  effect. 

Treatment of nutrient  solutions and substrats 

the to 

the of 
as - W 

- 

can be 
conditions  is  sufficient. The to avoid  the  blocking  of the 

UV the the UV 
by to the is a 

- a wavelength  between  100 - 400 nm. 
UV a wavelength  of  200 - 280 nm a an 
optimum at 253,7 nm et 1985  cited W 

by a 

can be  disinfested  by  steam at a 
l 10°C O minutes to the 

OF 

no  doubt that a 
to as 

the in is 

in simple 

of such a is mainly  due to the low  level  of  investment 

the at 
the quality  of the 

So, to find  out and to 
quality)  with the 

sub-optimum  levels. 

To have good to 
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applied to 
as 

of of the solution  and  solution 
be 

is the potential 

open  systems  it is to 30% above the 
to allow 
to waste fingicides which  may  have  been  applied to the 

This the 
1993). 

the of the be as small as 
that can be 

excess (2 to 6%), if the 
is of to to 

and can be 
that 

uptake by the plants.  These  systems of can imply 
of of et al., 1988). 

The  definition  “closed  systems”  means that closed  in such way, that 
and will  not  be  polluted  and  wastes The  “closed 

to the soil  on 
ín can is no  leaching of 

chemicals to the soil of 
the to this way 1994). 

by et al., 1993 
the open  method  was  up 

to 40% than the 
indicated that it is possible to by but not  without 
disadvantages  (less  yield). 

To to soilless is not a the 
is a of 

- lack of of the new 

- adaptation of soilless  technology to the 

- the in the expensive. 
used in is not  easy. 

the the to develop and 
evaluate the local to be is a  need to 
waste 

So, local-low  cost  and  well  known to be used,  with the 
as the soilless methods, example,  local sand (is the 
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is to find  a 
with no 

pollution  effect. 

to the in. 
the the the need to develop  and 

safe to use the 
so as to be  able to of low  investments  and 

low  management  technology. 

(1994), show the to follow, if soilless 
is to in the 
at 

- (design,  etc.)  and 
of W, movement  and  ventilation, COZ 

- that of 
E.C., 

- to use 

suitable if  adequately  supplied  with 
of such as the of the 

the is essential if the full potential 
of plant growth, fiuit yield  and  quality  is to be achieved. 

Ecological  aspects 
and  economic  efficiency is taken  into  account as well. The two 

the cumulating  waste the effluent of the 
the into the in pollution  of the soil and the 

to the is  to use which can be to adopt 
the “closed  soilless  systems”. 

that “closed  systems”  have a limited  expansion in so 

specialists. 

conclusion, it can be said that has the development 
of is a 
now-a-days in 

USA, etc. 
technological  development, still in 

development in spite 
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