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Summary 

The random traffic of agricultural machinery has a negative long-term 
impacts on soil physical, chemical and biological properties, especially in 
recent years where the weights and sizes of these equipment have 
significantly increased to meet the requirements of agricultural production. 
This study was conducted to investigate the effects of random and controlled 
traffic of farming machinery during the agricultural operations on some 
mechanical and soil properties. The indicators that related to agricultural 
tractor (mechanization indicators) were draught capacity, draught force, fuel 
consumption, slippage, specific resistance and energy efficiency.  Soil Bulk 
Density (SBD) and Soil Porosity (SP) were also measured before and after 
the experiment. The experiment was conducted during the autumn   
agricultural season of  2021-2022  in one of the farms that located about 30 
km Northwest Mosul city - Nineveh Governorate - Iraq. Randomized 
Complete Block Design (RCBD) was used for data analyses with four 
replications (n=4). The experimental site was divided into two main blocks 
based on the investigated factors (1) tire pressure (8 psi) and (15 psi) and (2) 
number of traffic (no pass, one pass, two passes, three passes). These factors 
were studied at two different soil texture (clay soil, silty loam soil). Duncan's 
multiple range test was utilized to compare between the means at a 5% 
probability level. 

The following are the main observations that confirmed by this study: 

Effects of soil texture on the studied mechanical and soil properties 

The texture of the silty loam soil was achieved the best results of 
depth and depth stability, while the texture of clay soil reported the best 
results for all other mechanical and soil properties . 

Effects of tire pressure on the studied mechanical and soil properties 

The factor of tire pressure (8 psi) has achieved favorite results of fuel 
consumption, slippage, energy efficiency, depth, and depth stability ratio, 
while the 15 Psi on the other hand recorded the best values for other 
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mechanical indicators. Soil properties indicators, the 15 psi was significantly 
better by reporting lower SBD and higher SP compared with 8 psi. 

 

Effects of farming machinery traffic the studied mechanical and soil 
properties 

Controlled Traffic Farming (CTF) system represented by zero-
traffic has achieved the best values for all studied mechanical and soil 
indicators, which were respectively, draught capacity, draught force, fuel 
consumption, slippage, energy efficiency, specific resistance and soil 
resistance to cutting and shaping. Soil bulk Density was significantly 
better with no-pass system compared to the one-pass, two-passes and 
three-passes, at approximately 16%, 19% and 20%, respectively. Energy 
requirements when using CTF system (no-pass) were reduced by 29%, 
33%, 41% compared to the one-pass, two-pass and three-pass system, 
respectively. 

Effects of overall interaction between soil texture, tire pressure and 
traffic of farming machinery on the studied indicators 

 
Through the results obtained from the overall interaction, when applying 
the CTF system (no-pass) in the field with clay soil, the results of the 
mechanical indicators and the soil indicators are more positive and 
suitable for the plant compared to applying this system in the silty loam 
soil, particularly if the tire pressure is high. 
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