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Summary

Summary

This study was conducted with the aim of evaluating the field
performance of moldboard plow with two types of locally manufactured
coulter knives (auxiliary parts) and procedure comparing them with the same
plow without coulter knife. Two stages were carried out:

The first stage included fixing the dimensions and measurements
required for the sliding coulter to be manufactured and determining the type
of metal appropriate to it, at the same time procedure a theoretical analysis of
the stresses affecting its structure and representation extent bearing for these
stresses using the finite elements method by the (Ansys) program and then
manufactured according to these dimensions and measurements.

The second stage was field evaluation to compare the performance of
moldboard plow with a manufactured-disc coulter knife, also with a locally
manufactured-sliding coulter knife and with a moldboard plow without
coulter knife as a first factor. The second factor were using two levels of soil
moisture content 9.73%,16.22% and the third factor were using two levels of
depths 15-20cm and 25-30cm. Some indicators of power requirements
represented by stress, draw-bar power, the specific resistance, the specific
energy of the unit area and specific energy efficiency and some field
performance indicators represented by the percentage of slippage, the
percentage of depth deviation and the percentage of the width deviation were
measured in this experiment. The experiment was conducted in the autumn
agricultural season of 2019 in one of the agricultural fields of the Rahmani
region in the city of Mosul.

Split split design under randomized complete block design RCBD was
used with three replicates in this research. soil moisture content included two
levels 9.73% and 16.22% were represented main plot the type of coulter knife
with three levels included sliding knife and disc coulter knife and without
coulter knife represented sub plot, and two levels of tillage depth included 15-
20cm and 25-30cm represented sub sub plot. Duncan’s multiple range test
method was used at the probability level of 0.05 to compare the averages of
treatments.

The following are the most important results that were reached through
the study:



Summary

1- Moldboard plow with the sliding coulter was significantly superior in
achieving the lowest stress on the bottom plow and the lowest significant
value for the drawbar power, specific resistance, the specific energy of
the unit area, specific Energy efficiency and the percentage of vertical
deviation, while the plow with the disc coulter recorded a heigher value
of stress on the bottom plow and the plow without coulter recorded the
highest stress value at all levels of soil moisture content and tillage
depths.

2- Soil moisture content 16.22% achieved the lowest value for the drawbar
power, the percentage of slippage, the specific resistance, the specific
energy per unit area and the percentage of the side deviation.

3- The depth of tillage 15-20cm was significantly superior in got the lowest
value of drawbar power, the percentage of slippage, the specific energy
of the unit area and the percentage of side deviation, while the depth (25-
30) cm significant superiority and gave the lowest value of the specific
resistance and the highest value of the specific energy efficiency.

4- The interaction between the soil moisture content 16.22% with the plow
with sliding coulter knife was superior in got the lowest value of specific
resistance, while the interaction between soil moisture content 9.73%
with the plow without coulter knife was recorded the highest value of
specific energy efficiency.

5- The interaction between the plow with the sliding coulter knife and depth
15-20cm achieved the lowest significant value of drawbar power, while
the plow with the sliding coulter with the depth 25-30cm recorded the
lowest specific resistance, and the plow without coulter with the depth
25-30cm was recorded the highest value of specific energy efficiency.

6- The interaction among soil moisture content, the type of coulter knife, and
tillage depth showed no significant effect on the studied traits.
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