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The experiment was carried out in the research field of the College of
Agriculture and Forestry / University of Mosul / Tourist Forest Area,
during the growing season (2023-2024). The experiment included
studying the effect of three factors. The first and second factors were
studied, and their effect on mechanical traits was studied, and the third
factor was added to study horticultural traits. The first factor included:
two tillage systems: surface plowing and deep plowing. The second factor
included two irrigation systems: drip irrigation and surface irrigation. The
third factor included spraying with boron fertilizer at three concentrations
(0, 75 and 100 mg L™). Spraying with boron fertilizer was carried out
during three stages of growth. The first plants a month after transplanting,
the second spraying 15 days after the first spraying, and the third spraying
15 days after the second spraying on the characteristics of vegetative
growth and yield of broccoli plants and the study of mechanistic traits.

Thus, the experiment included twelve parameters (2x2x3). The study was
carried out in the field using a split-split plot system within a completely
randomized plot design (RCBD), where tillage systems were placed in the
main plots, and irrigation systems were placed in the secondary plots
(Sub plots). (Sub-Sub plots) included boron concentrations, and each
treatment was repeated three times. The results were analyzed
statistically according to the design used and the means were compared
according to Duncan's multinomial test at the probability level of 0.05.

The results of this study can be summarized as follows:

First: Mechanical characteristics:

- The attributes such as irrigation time, water amount for a depth of 30
cm, labor effort, number of irrigation events, and wasted water quantity
decreased in the deep tillage system compared to the shallow tillage
system. However, plants grown in the shallow tillage system significantly
outperformed in total yield.

- The drip irrigation system reduced irrigation time, water amount for a
depth of 30 cm, and wasted water quantity compared to the furrow
irrigation system, which significantly outperformed in total yield. The
total yield in the furrow irrigation system reached 57.671 tons/ha/season.
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- The attributes of operational costs and production process costs were
influenced by tillage systems. The deep tillage system showed lower costs
compared to the shallow tillage system, which provided better values in
terms of net profit from the production process.

- The drip irrigation system had lower costs in attributes such as
operational costs per irrigation event and operational costs per season
compared to the furrow irrigation system, which provided better values in
net profit from the production process and lower costs in the production
process.

- The best interaction treatment between drip irrigation and deep tillage
resulted in reduced irrigation time, water amount for a depth of 30 cm,
and wasted water quantity. However, for total yield, the interaction
treatment between drip irrigation and shallow tillage showed the highest
significant value for this attribute.

- The best interaction treatment in operational costs per irrigation event
and operational costs per season was recorded in the interaction of deep
tillage and drip irrigation. As for the production process costs, the
interaction between deep tillage and furrow irrigation showed the lowest
costs for this attribute. In terms of net profit from the production process,
the interaction between shallow tillage and drip irrigation showed the
highest net profit.

Second: Vegetative Growth Attributes:

- Some vegetative growth attributes such as plant height and leaf area per
plant significantly increased under the shallow tillage system compared to
the deep tillage system.

- Significant variation was observed between the irrigation systems
studied in vegetative growth attributes. The furrow irrigation system
significantly outperformed in plant height and leaf area per plant
compared to the drip irrigation system, while the drip irrigation system
significantly outperformed in leaf count compared to the furrow irrigation
system.

- The use of boron fertilizer at concentrations of 100 mg/L and 75 mg/L
significantly increased all studied vegetative growth attributes compared
to plants not fertilized with boron.
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- Most of the effects of binary and ternary interactions among the studied
factors were consistent with the individual effects of each factor on the
previously mentioned attributes.

Third: Yield Attributes:

- Plants under the shallow tillage system significantly outperformed in
most yield attributes, which included the number of secondary heads,
secondary head weight, yield per plant from secondary heads, and total
yield from secondary heads compared to plants under the deep tillage
system.

- Significant differences in some yield attributes (main head weight and
total yield from main heads) were observed under the furrow irrigation
system compared to the drip irrigation system.

- Plants treated with boron at concentrations of 75 mg/L and 100 mg/L
significantly outperformed in all yield attributes (main head weight, total
yield from main heads, number of secondary heads, secondary head
weight, yield per plant from secondary heads, and total yield from
secondary heads) compared to the control treatment.

- The binary and ternary interactions among the studied factors showed
significant effects on most studied yield attributes. Generally, the best
ternary interaction among the studied factors for yield attributes was as
follows: for main head weight, total yield from main heads per unit area,
secondary head weight, yield per plant from secondary heads, and total
yield from secondary heads per unit area, the best results were obtained
under the interaction of shallow tillage, drip irrigation, and boron
fertilizer at a concentration of 75 mg/L. For the number of secondary
heads, the best interaction was found under shallow tillage, furrow
irrigation, and a boron concentration of 100 mg/L.
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