
National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
   

 
                

  
   1    2*    3       4  

١.             
)andekaikorosh1991@gmail.com (  

٢. )        hzakid@scu.ac.ir  ( 
٣. )        e.khorasani@scu.ac.ir (  

۴.        )javad1950@gmail.com ( 

  
   

                       
                         

        .          
                       .

   (       )  3 )   3 
5/4  6 )     (   15  20   25           (

  7                   .  
)   1-Lit.ha)   (%)     (OEE1 ) (% ((%)     

)1-kN.m (    .                
.                          

      .     
  

:    
       

*      
    

 
1 OEE (Overall energy efficiency) 

1983



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
 

  
                             

                ]8[ .                 
                   .        -

             ]2[  .         
         ]6[     50          

   ]4[         .            
                2 .   

                     
      ]4[  .                

                      
              ASABE    15-10  

    ]21[ .                
                     

 .                  
   ]10[                     

  ]11[    .      )  (                     
        )        (             ]1[  .

                      
     .              ]7[.     

                     
        ]5[.                

         ]6[            
  .                   

          .         
  Swell wrigth      1934   .               

   .          .          
                  .       

      ]4[             .      
       .        

  

    

 
٢Overall Energy Efficiency  

1984



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
             .         

      )      4/1       )   (
8/1  )    (  C     9       25/2       (3  5 /4    6 

         15  20    25             
                    

        1   .           

  
 1-         

  

)       kW)   (1-Lit.ha)   (%     (
) OEE3 ) (% (  )   1-kN.m (  .   

                     
)        1  (.     

)1                                                           (                                                                                                                        

dbP    axleP   (    )  ]10[ .  

)   OEE                    (
)                  2  (   ]9[  .  

)2                                        (                                                                                                                             

 HV  )      1-Mj.Lit  (FC  )    1-Lit.ha  (Ce     
) 1-ha.h )      (1-Mj.h.( 

                                           
                      .         

                        .        

 
3 OEE (Overall energy efficiency) 

1985



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
                 100                               
                 .  )1(                .   

    .                   

  
 2-        )1        .2 (      . 

   )        )        MF399 
     MF285     (   MF285      

 (             )     Fr    (
   )       Fg          (

)Fdb ()  4 (   )   3     (   .  

F F − F )4    (                                                                                                                                         

  
 3-             

) )     4 ((             .
              .            

              ]2[ . 

  
 4-            

     4       (   ) 5  .   

 
4 Proxy 

1986



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 

  
 5-           

    

                      
   1   .     )         SD(  )  FC  (

) TE)     (OEE) (%)  (Slip(  .  

1-                       

Slip  OEE  FC  TE  SD  df  SOV 

**7.23 ns2.82 **4.24 **6.37 *0.308 2 Replication 

  )Aورزی (ادوات خاک  2  457.435**  300.8**  1159**  8.26**  562.03**

  Aخطای   4  0.291  7.53**  1.181  4.57  6.81**

  ) Bسرعت پیشروی (  2  40.11**  127.95**  42.85**  5470**  154.9**

  )Cعمق شخم (  2  97.43**  17.38**  4.218**  23.55**  32.42**

960.2**  **120.2  **396  **98.91  **3.23  4   

**7.85  *7.57  **8.9  **3.39  *8.33*  4   

**106.01  **29.54  **1.85  **93.34  **0.579  4   

**4.55  *8.53  ns0.309  **3.93  **0.858  8  

1.08  2.6  0.346  1.23  0.07  48  Error 

          80  total 

  عدم وجود اختلاف معنی دار  nsو  ٪۵اختلاف معنی دار در سطح  *، ٪١دار در سطح اطمینان اختلاف معنی**

                       
       )    1 ()   A () B  (  

)C  (    1                  .
)2004)    (2007)     (2009  (  .       

1987



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
                    

      .  

  
 6-                 

  

      SPSS V24                
     2  .      

2-        SPSS 

   
       

   
   

  
B    Beta 

A (  ) 4.008 3.040  1.318 .203 
  .195 .238 .293 .822 .421 

   .110 .039 .548 2.809 .011 
   
  

-.210 .052 -1.026 -4.040 .001 

   -.052 .122 -.123 -.425 .675 
 -2.133 4.346 -.183 -.491 .629 

   -4.117 4.132 -.220 -.996 .332 
   

 
.161 2.388 .024 .067 .947 

a     :   

 
    2                    

         05/0  .       7  .     

  

1988



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 

  
 7-               

      2                   
              .        

    .         

)    1396     (           

     .     )   1-kN.m)   (1-Lit.ha (
) %  ()  kW)   (%)     (OEE5 ) (%   .    (

                      
   .                 

.                   
)1397    (     -        

     ) PCA(        .           
 .                        

                   )        
 (                          

 .               )             
               (         

           .  

 
5 OEE (Overall energy efficiency) 

1989



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
)    1398   (        )       (    

           .                  
   )  )    (         .      

                      .      
                   

  .           .       1 
  .                      

           . 

  

    

  .                     
                     

                       
                      

                       
.                        

                     
.       

    

١ .   .       .    .   1397  .     
  -                  ) PCA  .(    

   49  3 .368-375 .  
٢ .  .    .     .         1398 .   

                               
 .              .15  . 

٣ .   .          .   1396  .      
              .      .15 

 . 
٤ .   .              .  1398 .     

               .   
       .11 . 

5. Jung, H and Bong Gyou, L. 2020. Research trends in text mining: Semantic network and main path 
analysis of selected journals. Expert Systems with Applications. 12 pages.    

6. Celik, A., Gokalp Boydas. M and Turgut, N. 2007. Comparison of the Energy Requirements of an 
Experimental Plow, a Moldboard Plow and a Disk Plow. The Philippine Agricultural Scientist. Vol. 
90 No. 2, 173-178.  

1990



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021  

 
7. Naderlo, L., Alimadani, R., Akram, A., Javadikia, P and Zeinali Khanghah, H. 2009. Tillage depth 

and forward speed effects on draft of three primary tillage implements in clay loam soil. Food 

Agriculture and Environment. 4(3): 382-385. 

8. Kheiralla, A,F., Yahya, A., Zohadie, M and Ishak, W. 2004. Modeling of power and energy 

requirements for tillage implements operating in serdang sandy clay loam, Malaysia. Soil & tillage 

research 78, 21-34.  

9. Smith, L,A. 1993. Energy requirements for selected crop production implements. Soil and Research, 
281-299.  

10. Serrano, M,J., Peca, O,J., Da silva, M., Pinheiro, A and Carvalho, M. 2007. Tractor energy 
requirements in disc harrow systems. Biosystems Engineering 286-296.  

11. Soane, B.D., Ball, B.C., Arvidsson, J., Basch, G., Moreno, F., Roger-Estrade, J., 2012. No-till in 
northern, western and south-western Europe: a review of problems and opportunities for crop 
production and the environment. Soil Tillage Research. 118, 66–87. 

12. ASAE, Standards. 2001. Agriculture Machinery Management Data. D497. 4. ASAE St. Joseph, MI . 
 

  
 

Investigating the factors affecting the selection of primary tillage Implements by path 
analysis method 

 
Korosh Andekaeizadeh1*, Hassan Zaki Dizaji2, Mohammad Esmaeil Khoraasani Fardavani2, Mohammad 

Javad Sheykhdavoodi2 
 

1.Phd Student Agriculture Mechanization-Energy, Shahid Chamran University of Ahvaz, Ahvaz, Iran. 
2. Assistance Professor, Department of Biosystems Engineering, Shahid Chamran University of Ahvaz, 

Ahvaz, Iran. 
3. Professor, Department of Biosystems Engineering, Shahid Chamran University of Ahvaz, Ahvaz, 

Iran. 

Abstract 

Tillage in agriculture is one of the important operations that aims to improve germination conditions, facilitate 
root development and ultimately improve plant growth and increase yield and is always associated with high 
energy consumption and therefore the choice of speed, progress and depth. Proper plowing of tillage 
implements is necessary in terms of optimal energy consumption. In this study, using the method of effective 
factors on primary tillage tools was identified. In this study, three types of primary tillage machines (reversible 
plow, plate plow and chisel plow) at 3 different advance speeds (3, 4.5, 6 km / h) and different depths (15, 20 
and 25 cm). Was selected in loamy clay and the moisture content was 7% in a split factorial design based on a 
randomized complete block. Energy consumption parameters including fuel consumption (Lit.ha-1), tensile 
efficiency (%) and energy efficiency (OEE) (%), slip (%) and specific tensile strength (kN.m-1) were 
measured. The results showed that analysis of variance showed that all energy consumption factors have a 
significant effect on primary tillage implements. The results of path analysis showed that the factors of plowing 
depth and specific tensile force have a significant effect on the performance of primary tillage tools. 
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