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SUMMARY

SUMMARY

This study was conducted for assessing the field performance of locally
manufactured chisel plough tines compared to the conventional tine (spear
point). This was through a field experiment for measuring some of the
mechanization parameters such as draught force, drawbar power, percentage
of slippage, fuel consumption, effective field capacity, vertical deviation ratio,
volume of disturbed soil, ploughing appearance (number of clods) and soil
adhesion on the surface of the tine. The experiment was conducted during the
autumn season (2019/2020) in one of farms at Wana Township, Nineveh
Governorate. The texture of soil field was silty loam. The field was irrigated
by a sprinkler irrigation system. The experiment layout was set up according
to experimental design. This was conducted utilizing Randomized Complete
Block Design (RCBD) (split-split block design) with three replications. The
main plots represented the soil moisture contents which were (13-15 and 17-
19%). The sub-plots represented tillage depths which were (12-14 and 15-17
cm). The sub-sub-plots represented the tine types which were (conventional
tine, spearhead tine, and severed tine). The Duncan’s multiple range tests
were used to compare the means at a probability level of 5%. The main
findings derived from this study are summarized below:

1- Effects of moisture content on the studied parameters:
The results showed that the soil moisture content (13-15%) recorded the
lowest values of draught force, drawbar power, percentage of slippage, fuel
consumption, vertical deviation ratio, ploughing appearance (number of
clods greater than 7.5 cm), and soil adhesion on the surface of the tine,
while it recorded the highest values of effective field capacity and volume
of disturbed soil.

2- Effects of tillage depth on the studied parameters:

The results showed that the tillage depth (12-14) cm significantly recorded
the lowest values of draught force, drawbar power, percentage of slippage,
fuel consumption and ploughing appearance (number of clods greater than
7.5 cm), soil adhesion on the surface of the tine but it resulted in the highest
value of effective field capacity. The results also showed that the tillage
depth (15-17) cm resulted in the highest average volume of disturbed soil
but it resulted in the lowest ratio of vertical deviation.
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3- Effects of the tine type on the studied parameters:

The results showed that the severed tine significantly achieved the lowest
values of draught force, drawbar power, percentage of slippage, fuel
consumption and ploughing appearance (number of clods greater than 7.5
cm), and soil adhesion on the surface of the tine, but it achieved the highest
value of effective field capacity. The results showed that spearhead tine
resulted in the lowest value of vertical deviation ratio, whereas it recorded
the highest value of volume of disturbed soil.

4- Effects of the interaction between moisture contents and tillage depth on

the studied parameters:

The results showed that moisture content (13-15%) with depth (12-14)
cm. resulted in the lowest values of draught force, drawbar power,
percentage of slippage, fuel consumption and plowing appearance (number
of clods greater than 7.5 cm), and soil adhesion on the surface of the tine,
while they archived the highest value of effective field capacity. The results
also showed that the moisture content (13-15%) with depth (15-17) cm
recorded the highest value of volume of disturbed soil but they recorded the
lowest value of vertical deviation.

5- Effects of the interaction between moisture contents and the type tines on

the studied parameters:

The results showed that moisture content (13-15%) with the severed tine
achieved the lowest value of draught force, drawbar power, percentage of
slippage, fuel consumption and plowing appearance (number of clods
greater than 7.5 cm), and soil adhesion on the surface of the tine), while
they resulted in the highest value of effective field capacity. The results
showed that the moisture content (13-15%) with the tine spearhead
recorded the highest value volume of disturbed soil, while they recorded
the lowest value of vertical deviation.

6- Effects of the interaction between tillage depth and type of tines on the
studied parameters:
The results showed that the interaction of tillage depth (12-14) cm and the
severed tine obtained the lowest values of draught force, drawbar power,
percentage of slippage, fuel consumption and plowing appearance (number
of clods greater than 7.5 cm), and soil adhesion on the surface of the tine,
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while they obtained the highest value of effective field capacity. The results
also showed that interaction of depth (15-17) cm and the spearhead tine
recorded the highest value volume of disturbed soil, whereas they recorded
the lowest value for vertical deviation.

7- Effects of the overall interactions between moisture contents, tillage depth

and type of tines on the studied parameters:

The results showed that the interactions of The moisture content (13-15%),
tillage depth (12-14) cm and the severed tine achieved the lowest values of
draught force, drawbar power, percentage of slippage, fuel consumption
and plowing appearance (number of clods greater than 7.5 c¢cm), and soil
adhesion on the surface of the tine) while they resulted in the highest value
of effective field capacity. The results also showed that the interactions of
the moisture content (13-15%), depth (15-17) cm and the spearhead tine
obtained the highest value of volume of disturbed soil, while they recorded
the lowest value of vertical deviation ratio.
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