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Summary

Soil compaction is one of the issues that many agricultural lands suffer from. 
Traffic of agricultural machinery in the field is one of the main causes of soil 
compaction. Therefore, the aim of study is to manufacture a specialized machine, 
called Controlled Traffic farming implement (CTF implement). This machine is 
being able to measure draft force for each tine separately. This can assist 
researchers through carry out experiments for measuring draft force requirements 
immediately behind the tractor tire (Randomized Traffic Framing (RTF)) and off 
tire (CTF). This was to measure required draft force to disturb compacted soil as 
result of wheel traffic compared with non-wheel traffic.  

During the experiment, some indicators related to soil compaction were 
measured (Dry bulk density (B.D), porosity (P), soil resistance to penetration 
(S.R.P)) and indicators related to power requirements, including: drawbar power 
(D.P), fuel consumption (FC), slippage of percentage (S), energy utilization 
efficiency (E.U.E), soil resistance to cutting and shaping (S.C.S), number of clods 
(N.C), stability ratio of depth (S.D), disturbance soil volume (D.V) and specific 
energy (S.E). 

The experiment was conducted in the autumn agricultural season (2021-2022), 
in one of the fields of Wana sub-district (the village of Qara Kharab) of the Mosul 
district, which is about (20) km away from it. The field was designed according to 
Randomized Complete Block Design (RCBD), the factor experiment managed 
based on split-split block design with four replications. The main plots were 
allocated to soil moisture with two levels (17-20)%, and sub-plots were allocated 
to farming systems at two levels also (RTF, CTF), while the sub-sub plots were 
allocated to the depth of work were at three levels (10-20-30) cm, noting that the 
machine It was tested twice in this experiment using two types of tines (Narrow 
tine, Sweep tine), and Duncan's multiple-range test was used to compare the 
averages at the probability level (0.05). The following findings are the most 
important results of the study: 

-The effect of soil moisture on the studied characteristics 

Soil moisture had significant effects (p < 0.05) on studied parameters; the 
moisture (20%) achieved significant difference by recording the best results for all 
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soil compaction indicators. Soil moisture (17%) achieved significant differences by 
recording the best results for the power requirements of sweep tine for each of the 
following characteristics : FC, S and SCS, while soil moisture (20%) recorded 
significant differences and the best results were for each of the following 
characteristics: DP, EUE, NC, SRD, DSV and SE. While soil moisture (17%) 
recorded significant differences by recording the best results for all power 
requirements of Narrow tine except the SCS, while moisture (20%) recorded the 
best result of the SCS. 

-The effect of farming systems on the studied characteristics 

Farming systems significantly affected (p < 0.05) on studied parameters; CTF 
achieved significant differences by recording the best results for all soil 
compaction indicators. CTF also achieved significant differences by recording the 
best results for all studied power requirements for both tines sweep tine and narrow 
tine.  

-The effect of depth on the studied characteristics  

Depth recorded significant effects (p < 0.05) in the studied indictors, as the 
depth of (10) cm achieved significant differences for soil compaction indicators by 
recording the best results for the two characteristics of BD and P. The depth of 
work (10) cm also achieved significant differences by recording the best results for 
the power requirements of sweep tine and for each of the following characteristics: 
DP, FC, S, SCS and NC, while depth (20) cm had significant differences by giving 
the best result of EUE. Depth (30) cm recorded the best results for each of the 
following characteristics: SRD, DV and SE.  

Depth of work (10) cm achieved significant differences, by recording the best 
results for the power requirements of Narrow tine for each of the following 
characteristics: DP, FC, S, SCS and NC, while the depth (20) cm had significant 
differences and gave the best results For each of the following characteristics: 
EUE, SD and SE. Depth (30) cm recorded the best result of the DV. 

 
 



SUMMARY

c 
 

- The effect of the interaction between soil moisture and farming systems on 
the studied characteristics: 

The effect of the interaction between soil moisture and farming system was 
significant (p < 0.05) on the studied characteristics, where the interaction between 
CTF and moisture content (17%) achieved significant differences for soil 
compaction indicators by recording the best result of SRP, while the interaction of 
the CTF at moisture (20%) significantly gave differences by recording the best 
results of BD and P. The interaction between CTF and moisture content (17%) 
achieved significant differences by recording the best results of the power 
requirements of sweep tine and for each of the following characteristics: FC, S and 
NC, while the interaction between CTF at moisture content (20%) achieved 
significant differences through recording the best results for all power 
requirements of the sweep tine except of the FC, While the interaction between the 
CTF at moisture content (17%) achieved significant differences by recording the 
best results for all power requirements of Narrow tine  

- The effect of the interaction between soil moisture and depth of work on the 
studied characteristics: 

The interaction between soil moisture and depth recorded significant (p < 
0.05) differences in the studied characteristics. Where the interaction of soil 
moisture (20%) at depth (10) cm achieved significant differences in soil 
compaction indicators, they recorded the best results for all parameters  

The interaction between moisture (17%) at depth (10) cm made significant 
differences by recording the best results for the power requirements of sweep tine 
for each of the following characteristics: DP, FC, S and SCS, while same soil 
moisture (17%) at depth (30) cm recorded the best value of DV. The interaction 
between soil moisture (20%) at depth (10) cm made significant differences by 
recording the best results for each of the following characteristics: EUE, NC, SRD 
and SE. 

The interaction between soil moisture (17%) at depth (10) cm made 
significant differences by recording the best results for all power requirements of 
the sweep tine except of SRD, while the best of it recorded at (20) cm depth, and 
(30) cm depth gave the best value of DV. 
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- The effect of the interaction between farming systems and the depth of work 
on the studied characteristic: 

The effect of the interaction between farming systems and depth was 
significant (p < 0.05) on the studied characteristic, where the interaction between 
CTF and depth (10) cm achieved the best values for all soil compaction indicators. 
The interaction between the CTF and the depth (10) cm made significant 
differences by recording the best results for the power requirements of sweep tine 
for each of the following characteristics: DP, FC, S, SUS and NC, while the depth 
(20) cm scored best value for the EUE and SE; depth (30) cm also achieved 
significant differences by recording the best results of SRD, and VD  

the interaction between RTF and the depth (10) cm achieved significant 
differences by recording the best results for the power requirements of sweep tine 
for each of the following characteristic: DP, S, while the interaction between CTF 
and depth (10) cm achieved significant differences by recording the best results for 
each of the following characteristic: FC, SCS and NC, while CTF at depth (20) cm 
recorded best values for the following characteristics: EUE, SRD and SE; CTF at 
depth (30) cm gave the best value of DV. 

- The effect of the interaction among soil moisture, farming systems and depth 
of work on the studied characteristic: 

The triple interaction among factors had significant effects (p < 0.05) on the 
studied characteristics. Where the interaction among soil moisture (20%), CTF and 
the work depth (10) cm achieved best values for all soil compaction indicators. 

The interaction among soil moisture (17%) and CTF and depth (10) cm 
achieved significant differences by recording the best results for the power 
requirements of sweep tine and for each of the following characteristics: FC, S, 
SCS, NC, while at depth (30) cm recorded the best value of DV. the soil moisture 
(20%), CTF, and the depth (10) cm were significant differences by recording the 
best results for each of the following characteristics: DP, SRD, SE, while at depth 
(20) cm was given the best results for EUE and SE  

The interaction among soil moisture (17%), CTF and the depth (10) cm 
recorded the best power requirements results of Narrow tine for the following 
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characteristics: DP, FC, S and NC; the interaction among soil moisture (20%), CTF 
and depth (20) cm was achieved the best results for each of the following 
characteristics: EUE, SRD and SE, while at depth (30) cm recorded the best 
significant value of DV. 
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