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INNOVATIVE SYSTEMS FOR HYDROPONIC PRODUCTION FODDER 
 

D. Kalfountzos1, , D. Kantas2, . Gougoulias2, . Karaboula2, P. Kravaris1  
 

1Dep. of Biosystems Engineering, Technological Educational Institute of Thessaly, 41110 Larissa, 
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Abstract 

By the broad sense, hydroponics or soilless cultivation is the use of any plant culture method 
that is not related to the natural soil or special soil mixtures. However, the most known and 
widespread term, is the Greek word hydroponics. The hydroponic systems that presented in 
this work, produce certified, nutritious fodder, every day, 365 days a year, regardless of 
weather conditions, in amounts that meet adequately livestock animals’ daily needs. 
Hydroponic systems are innovative units established in relatively small and full climate-
controlled space (chamber), in which 1 kg of cereal seed can produce 7-8 kg of fodder in just 
one week time period, when plants grown in an environment with about 20 oC air 
temperature and about 60% RH (air relative humidity), consuming small water quantities. In 
addition the produced fodder is free from fungi, antibiotics, hormones, pesticides, herbicides 
etc. 
 
Key words: Hydroponic, Fodder, Animal feed, Analysis of nutritions 
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,          . 
         .  

        ( ),      . 
             

   200-250     7-8  -
  8 Kg.    ,     

      . 
     ,     ,  

        (Dung, Godwin, & Nolan , 
2010 ).        ,    

            ( Chavan  
Kadam , 1989 ).   1      . 

 

 
 1.    . 

 
      ( )      
    : 
   ,        ,   

,  ,    ,     ( ), 
   ,       pH,     

,    ,       ,   
( )    , (Sneath  McIntosh, 2003).   2  -

           -
   7 . 

 
 2.         1  ,  

     7. 
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            -
       (  3).  

   
 3.      . 

 
     : ,  , , , , -
 , Air-condition, ,   ,  -

.       400x256x280 cm  10,24 m3. 
           -
    insothermWPU   50 mm    0,34 

kcal/m2hoc       insothermRPU   50 mm 
   0,31 kcal/m2hoc.      320x78x214 

cm   8 .     9 .     -
 73cm  33cm.   ,  SOTTO CASSETTONE   

    pvc.         
    .   TAIFUQB60       -

      . 

 
 4.         . 

 
   Weathermatic E-SL-1600-4    -

     .      
 2   1 .   DOTECH  HTX3515    

        .  Air-condition FU-
JIMIFIVM12-09o 9000btu         

 20 c. 

 
 5.      
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  Olimpia Splendid Aquaria 22L/24H       
        60%.    Iasis 

PS-400            -
 . 

         . 
              

,    0,5 MWatts  .    
  ,    ,   -

   .        -
       .       

       (  – )     
      .        

    .   1        
       . 

 
 1.         

     
pH 7.43  ± 0.3 

   (dS m-1) 19.62  ± 0.97 
  (%) 0.59 ±  0.03 

Ca-        (g kg-1) 0.185 ± 0.01 
N -       (g kg-1) 1.49 ±  0.08 
K-     (mg kg-1) 0.384 ± 0.02 
Na-    (mg kg-1) 1639.3 ± 84 
P -    (mg kg-1) 392.3 ± 26 

Cu –      (mg kg-1) 0.73 ± 0.04 
Zn -      (mg kg-1) 2.73 ± 0.13 
Mn -     (mg kg-1) 0.95 ± 0.04 
Fe-       (mg kg-1) 9.9 ± 0.52 
Mg-     (mg kg-1) 54 ± 3.1 
Ni-     (mg kg-1) 0.03 ± 0.001 

Pb-      (mg kg-1) <0.02
Cr-      (mg kg-1) <0.06
Cd-      (mg kg-1) <0.02

  (%) 98.66 ± 1.24 
      SD   

 
2.2.        

   (     ),     
 Kjeldahl.           

   soxhlet.        - -
       Bunsen        

575oC. 
     Cu, , , Fe, Ca, Mg, Ni, Pb, Cd  Cr    
    350 0C    ( 10 ml 3 + 5 ml HClO4,    

     (AOAC, 1995; Allen et al., 1974;  Varian, 1989),  -
     (Spectroscopy Varian Spectra AA 10 plus, 
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Victoria, Australia),         air- .    Na 
            .    

P       450 0C ,     5 ml HNO3 1M   
    430 nm (AGCD, 1992).  

           -
    .  H2SO4  KOH (Van Soest et al., 1991).  

 
2.3.   

         
   20    .    

          15 -
   .   2 ,   ( )    -

   ( ),           
      . 
    .         -

            .  
      .     

   2  (16   30     )   
  .          

 2. 
 

 2.       
  

(  ) 
      -

 
    

  0,4000 0,4000  (Kg) 2,1219 2,1219 
  -

 
2,1456 1,9254  (g) 300 300 

  0,5000 0,5000  (Mj) 12,3240 12,3240 
   - 1,2672 Ca (g) 27,9876 24,9874 

   0,1739 0,0060 Mg (g) 3,9772 3,6824 
   - 0,3197 P (g) 14,7303 13,1513 

 0,2402 0,2506 Na (g) 3,7895 3,6793 
  0,2879 - IO(Kg): (Kg) 0,2200 0,2200 

 0,0236 0,0159 Ca (g) : P (g) 1,.9000 1,9000 
 0,0410 0,0400    

 3,8117 4,7248    
 

           ,  1,5 m2 

          ,   -
   .           -

 (     )     (1  ).  -
    ,        -

.          .  
 

3.    

3.1.    
  3           

  (   )     .   
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         10%    
    . 

 

 3.       ( ) 
       

 (%) 90.71 ± 3.53 90.55 ± 3.52 
  (%) 9.29 ± 0.47 9.35 ± 0.48 

  g/Kg DM 44 ± 2.3 42 ± 2.1 
  (%) 3.81 ± 0.21 2.17 ±  0.15 

 % 15.6 ± 1.2 13.7 ± 1.1 
  kcal/100 g 165.40  ± 7.9 147.91±6.2 

   (%) 17.31 ± 1.2 12.13 ± 0.99 
 (%) 15.70 ± 1.21 11.77 ± 1.12 

Ca-   (%) 0.21 ± 0.02 0.21 ± 0.02 
Mg- (%) 0.16 ± 0.009 0.165 ± 0.009 
Cu- (ppm) 13 ± 0.56 13 ± 0.65 
Zn- (ppm) 40 ± 2.1 40.5 ± 2.08 
Fe- (ppm) 62 ± 3.0 61 ± 3.2 

      SD     
 

3.2.      
          -

      . 
          :  

)                 
   : 57.9 ± 0.92       57.89± 0.55 

      (   = 0.98).        -
: 55.11 ± 1.21       55.35 ± 1.42      -
 (   = 0.69).         

5%.  
)            : 

2.66 ± 0.20       2.70 ± 0.18       (  
 = 0.44).    4  5            -

   .  
 
 

 4.   
    

    
 

  
 

  
 

1 6.44 ± 0.27 6.48± 0.28 5.13 ± 0.27 5.11± 0.28 5.22 ± 0.27 5.21± 0.28 
2 6.62 ± 0.31 6.60± 0.24 5.21 ± 0.31 5.17± 0.24 5.21 ± 0.31 5.17± 0.24 
3 6.80 ± 0.31 6.85± 0.28 5.36 ± 0.31 5.35± 0.28 5.40 ± 0.31 5.42± 0.28 
4 6.87 ± 0.37 6.89± 0.29 5.46 ± 0.37 5.44± 0.29 5.43 ± 0.37 5.37± 0.29 

 6.68 ± 0.35 6.70± 0.32 5.29 ± 0.33 5.26± 0.30 5.27 ± 0.35 5.24± 0.31 
       5% 
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 5.       
      

1 2.873 ± 0.10 2.904 ± 0.07 0.46 
2 2.769 ± 0.11 2.794 ± 0.07 0.55 
3 2.578  ± 0.11 2.604  ± 0.07 0.54 
4 2.429   ± 0.08 2.479   ± 0.08 0.16 

 
 

4.  
          

    ,      -
, ,       ,    -

     .  
            

,            
    ,        

,   / , , ,   . -
           

 ,       ,    -
 . 

 
 

AGCD , 1992. Manuel de laboratoire de pedologie . Administration Generale de la Coopera-
tion au Developpement , Royaume de Belgique 266 p. 

Allen, S. E., Grimshaw, H.M., Parkinson, J.A. and  Quarmby, C., 1974. Chemical analysis of 
Ecological materials. Blackwell Scientific Publications. 

AOAC, 1995. Animal Feed. Chapter 4 in 'Official methods of analysis'. 16th edition. AOAC In-
ternational, Arlington, VI, USA. 30pp. 

Carruthers, S., 2003. Green Feed Livestock Fodder Shed. Practical Hydroponics & Green-
houses. 
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28, 348-400. 
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