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Summary

The plowing process is one of the important and main processes for
preparing the soil by breaking up the surface layer and forming small dirt
blocks. It facilitates the movement of water and air into the soil, which in turn
leads to improving the physical properties of the soil. In the case of
inappropriate selection of such plowing equipment, this leads to negative results
on the soil properties, which in turn reflects negatively on the processes of plant
growth and crop production. This study evaluated the process of cutting,
overturning, and soil deviation by using a locally manufactured angled skimmer
in conjunction with mouldboard plow (locally made). The assessment was
implemented with plant residues from the autumn agricultural season of 2023 in
one of the private agricultural properties of Al-Zab city - Al-Hawija district -
Kirkuk governorate. The standard dimensions of the angled skimmer were
established, and the appropriate metal and its stress tolerance were selected
using the Inventor software. Afterward, the body of the angled skimmer was
manufactured, and field evaluations were carried out to compare the
performance of the mouldboard plow with and without the angled skimmer.
Three factors were considered to implement this project: using mouldboard
plow at two levels (with and without attached the locally manufactured angular
skimmer), at two levels of tractor forward speeds 3.57, 6.30 km/hr, and two soil
conditions field with plant residues, and field without plant residues). The
effects of these factors were tested on various indicators, including, maximum
and great stresses affecting the deviation: of the angled skimmer and
mouldboard plow body, vertical and lateral deviation ratios, soil volume
disturbed, soil slice angle, the The ratio of the transverse distance of the bottom
of the achieved plowing furrow to the design ground of the plow bodynumber
of soil blocks with a diameter exceeding 10 cm per m?, and field performance
efficiency. A Randomized Complete Block Design (RCBD) with split-split-plot
arrangement. The main plots were assigned for soil condition at two levels, and
the sub-plots were allocated for forward speeds with the sub-sub-plots
designated for the mouldboard plow with and without attached locally
manufactured angular skimmer. The comparisons between treatments were
made using Duncan's multiple range test. The obtained results can be
summarized as follows:



Summary

The overall interaction between soil condition, forward speed, and the type
of plow showed significant superiority. Specifically, the interaction of the plow
with the angled skimmer at the forward speed of 3.57 km/hr in controlled soil
condition (with no plant residuals) recorded the highest values for both the soil
slice angle (°62.77) and field performance efficiency (80.64%). In contrast, the
mouldboard plow without the angled skimmer at a forward speed of 3.57 km/hr
in uncontrolled soil conditions (with residuals) significantly resulted in the
highest number of soil clods (5.77 clods/m?). The interaction between
mouldboard plow with the angled skimmer at the forward speed of 6.30 km/hr
in controlled soil conditions (no residuals) significantly resulted the highest
volume of disturbed soil (931.65 m?/hr). Meanwhile, the interaction mouldboard
plow without the angled skimmer at the forward speed of 6.30 km/hr in
uncontrolled soil conditions (with residuals) significantly reported the highest
values for vertical deviation ratio (1.96%), lateral deviation ratio (0.406%), and
The ratio of the transverse distance of the bottom of the achieved plowing
furrow to the design ground of the plow body (95.74%). Regarding the
correlation between indicators, the highest significant positive correlation was
recorded between field performance efficiency and soil slice angle (0.901). This
was followed by the correlation between lateral deviation ratio and vertical
deviation ratio (0.880), and between vertical deviation ratio and the ratio of the
transverse distance of the bottom of the achieved plowing furrow to the design
ground of the plow body (0.825). On the other hand, the highest significant
negative correlation was found between vertical deviation ratio and soil slice
angle (-0.947), followed by the correlation between the The ratio of the
transverse distance of the bottom of the achieved plowing furrow to the design
ground of the plow bodyand soil slice angle (-0.927), and between field
performance efficiency and vertical deviation ratio (-0.899).
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