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Summary

Summary

The phenomenon of soil compaction is one of the negative phenomena
that many agricultural lands suffer from. One of the most important reasons that
lead to soil compaction is the passage of agricultural machinery in the field, as
well as the weight of farm machinery. The main aim of the current study is to
find out the effect of each of the weights and passages of agricultural machinery
on the power requirements, where some indicators related to the power
requirements were measured, namely (drawbar power, wasted power by
slippage, soil resistance to cutting and shaping, energy exploitation efficiency,
number of clods larger than 50 mm, number of clods larger than 100 mm) also,
some indicators related to soil compaction were measured, which are (bulk
density, soil resistance to penetration). The experiment was conducted in the
autumn agricultural season (2022), in one of the fields of Sada and Baweza
(Najmuk village) of Tel Kaif district. The field was divided according to split-
split plots, and with four replications, as the main plots were allocated to the
weight of the tractor with two levels (3 megagrams, 6 megagrams). The
secondary plots were allocated to the depth and in two levels (150 mm in depth,
250 mm in depth), while the sub-secondary plots were allocated for traffic
systems with four levels (without passage, one passage, two passages, three
passages), This is for the indicators related to the power requirements, while the
indicators related to soil compaction, the main plots were allocated to the
weight of the tractor. The secondary plots were allocated to the traffic systems.
The Sub-secondary plots were allocated for depth with three levels of bulk
density (100, 200, 300) mm and six levels of soil resistance to penetration (50,
100, 150, 200, 250, 300) mm. Duncan's multi-range test was used to compare
averages at a probability level (0.05). The following are the most important

findings of the study:
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- The effect of the weight of the tractor on the studied Characters:

Weight had a significant effect (p < 0.05). Where the small tractor (3 Mg)
recorded the lowest values for the drawbar power, the soil resistance to cutting
and shaping, number of clods more than 50 mm, the number of clods greater
than 100 mm, the bulk density, and the soil resistance to penetration. The
highest energy exploitation efficiency value was recorded, while the big tractor

(6 Mg) was superior by recording the lowest value of the wasted power by
slippage.

- The effect of traffic on the studied Characters:

Traffic had a significant effect (p < 0.05). As the no-pass system excelled
by producing the lowest values for the drawbar power, the wasted power by
slippage, the soil resistance to cutting and shaping, number of clods more than
50 mm, the number of clods greater than 100 mm, the bulk density, soil
resistance to penetration, and recorded the highest value of energy exploitation

efficiency.

— The effect of depth on the studied Characters:

Depth also had a significant effect (p < 0.05).Where the depth 150
recorded the lowest values for the drawbar power, the wasted power by
slippage, and the soil resistance to cutting and shaping, the number of clods
more than 50 mm, the number of clods greater than 100 mm and scored the
highest value for energy exploitation efficiency, while the depth exceeded 100
mm produced the lowest value of bulk density, while the depth exceeded 50 mm

produced the lowest value of soil resistance to penetration.
- The effect of overlapping the tractor with the depth:

The effect of overlapping the tractor with depth was significant (p <
0.05). Where the small tractor (3 Mg) at a depth of 150 mm excelled by
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producing the lowest values of drawbar power, soil resistance to cutting and
shaping, number of clods more than 50 mm, and number of clods larger than
100 mm. The highest value of energy exploitation efficiency was recorded,
while the large tractor (6 Mg) at a depth of 150 mm excelled by producing the
lowest value of lost power by slipping. Also, the small tractor (3 Mg) at a depth
of 100 mm excelled by producing the lowest value of bulk density, while the
small tractor (3 Mg) at depth of 50 mm excelled, registered the lowest value of

soil resistance to penetration
- The effect of overlapping the tractor with traffic:

The interaction of the tractor with the traffic systems had a significant
effect (p < 0.05). As the small tractor (3 Mg) excelled with the without-pass
system by producing the lowest values for each of (drawbar power, number of
clods more than 50 mm, number of clods greater than 100 mm, bulk density,
and soil resistance to penetration), and the highest value of the energy
exploitation efficiency, while the large tractor (6 Mg) excelled with the system
without passing by producing the lowest values for each of (lost power by

slipping, and soil resistance to cutting and shaping).
- The effect of overlapping depth with traffics:

The overlapping of traffics with depth had a significant effect (p < 0.05),
as the zero traffic system at a depth of 150 mm achieved by producing the
lowest values for drawbar power, lost power by slipping, and soil resistance to
cutting and shaping. It also recorded the highest value of the energy exploitation
efficiency, while the zero passage system at a depth of 100 mm recorded the
lowest value of bulk density, while the zero passage system at a depth of 50 mm

recorded the lowest value of soil resistance to penetration.
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- The effect of overlapping among the tractor, the depth and the passages:

Where the overlap of the tractor with the depth with the traffic systems
had a significant effect (p < 0.05), where the small tractor (3 Mg) recorded
superiority with a depth of 150 mm and with the zero traffic system by
producing the lowest values for each of the drawbar power, number of clods
more than 50 mm, and number of clods greater than 100 mm, and the highest
value of energy utilization efficiency, while the large tractor (6 Mg) with a zero
traffic system at a depth of 150 mm recorded the lowest values for each of (the
lost power by slipping, and soil resistance to cutting and shaping), and small
tractor (3 Mg) with zero traffic system at a depth of 100 mm excelled by
obtaining the lowest value for bulk density, where with the same tractor (3 Mg)
with zero traffic system at a depth of 50 mm, obtained the lowest value of soil

resistance to penetration.
-Theoretical stresses

The highest values of theoretical soil shear stress and theoretical vertical
stress were recorded by the tractor of (6 Mg) with the third pass, whereas the
maximum value of rut depth was recorded by the tractor of (6 Mg) with the first

pass.
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