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Summary

Summary

This study was carried out in two locations, first is a vegetable field,
Department of Horticulture and Landscape Design/College of Agriculture
and Forestry/University of Mosul, the tourist forest area, and the second is in
Fadhiliyah region, during the growing season 2021-2022, to study the effect
of three factors on the characteristics of vegetative growth, quantitative
qualitative yield and the chemical characteristics of broad bean plants. The
first factor included: three cultivars of broad bean sprouts (Spanish,
American and Dutch), the second factor included the state of apical pinching
of the growing apex at two levels (pinching and non- pinching). The third
factor included use of copper nano-fertilizer with three concentrations (0, 1,
and 1.5 g L") The plants were treated with copper nano-fertilizer during
three stages of plant growth: - the first one month after full germination, the
second and the third with an interval of 15 days between one stage and
another, and thus the experiment included 18 treatments for each site
(3x2x3). The study was carried out in the field using a Factorial Experiment
Within Split-plots in the Design of Randomized Complete Block Design
R.C.B.D, the cultivars were placed in the main plots, and the compatibility
between the state of the Apical pinching and the concentrations of copper
nano-particles in the sub-plots, and each treatment was repeated three times,
thus The number of experimental units is 54 experimental units per
experiment. The results were analyzed statistically according to the design
used, and the averages were compared according to Dunkin's multiple range
test at the probability level of 0.05.

The most important results can be summarized as follows

First: characteristics related to vegetative growth

*The variation of the significant effect between the three cultivars under

study in the characteristics of vegetative growth in different locations, as the
plants of the Spanish and American cultivars were significantly superior in
plant height in the first site, Leaves areca in the second site, and the
percentage of dry matter in the leaves, compared with the plants of the
Dutch variety, while the plants of the Dutch cultivar were significantly
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superior. in the first and second positions only on the plants of the American
cultivar in terms of the number of branches.

* The process of Apical pinching led to a significant increase in plant height

only in the second site, while it led to a significant increase in the number of
branches and leaves area in the first and second sites compared to the no-
pinching treatment.

*The use of copper nano-fertilizer in both concentrations 1 and 1.5 g 1" led

to significant increases in all studied vegetative growth characteristics in
both study sites compared to the comparison treatment except for the plant
height trait only when the high concentration of this fertilizer was used in the
first site with a, the significant superiority of plants treated with a
concentration of 1.5 g I"' of copper nano-fertilizer in some vegetative growth
characteristics represented by (number of branches and leaves area in the
first and second sites, percentage of dry matter in the first site and plant
height in the second site) compared to a concentration of 1 g 1™ .

Second: Biological yield

*The plants of the American cultivar were significantly superior to the

plants of the Spanish and Dutch cultivars in this trait in the second site only,
with a significant superiority in these trait in favor of the Spanish cultivar
compared to the Dutch cultivar. The Apical pinching and the use of copper
nano-fertilizer in both concentrations led to a significant increase in this
trait.

*The dual and triple interactions in affecting this trait were consistent with

the effect of the individual factors in both locations.

Third: Qualities related to green pods

*Dutch cultivar plants were significantly superior in the number of pods in

both study sites compared to the plants of the Spanish and American
cultivars, while the American cultivar plants excelled in pod length in the
first site, Spanish and American cultivars in the second site compared to the
Dutch cultivar plants, Spanish and American cultivars excelled in the
average weight of pod in both study sites compared to the Dutch cultivar,

b
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Spanish and American cultivars were significantly superior in yield of green
pods in the first site compared to the Dutch cultivar, while the American
cultivar was superior in the second site compared to the Spanish and Dutch
cultivars in this trait.

*The treatment of Apical pinching was superior in all studied traits related to

the green pods compared to the non-pinching in both study sites.

* The use of copper nano-fertilizer at both concentrations 1 and 1.5 g I"' led

to significant increases in all the characteristics of the studied green pods in
both study sites compared to the comparison treatment, except for the
average pod weight in the first site when using a low concentration of this
fertilizer.

Fourth: Characteristics related to green seed yield

*The plants of the Spanish cultivar were significantly superior in the number

of seeds in the first site over the plants of the American and Dutch cultivars,
while the plants of the American cultivar in the second site were
significantly superior to the other two cultivars, and the plants of the Dutch
cultivar were significantly superior to the other two cultivars in this trait in
the first site, and the plants of the two cultivars American and Dutch were
significantly superior in the second position in this trait.

*The number of seeds per pod was not significantly affected between the

two treatments of Apical pinching and not Apical pinching in the first site,
while the process of Apical pinching the developing apex led to a decrease
in the number of seeds per pod in the second site, noting that there was a
significant increase in the yield of green seeds in both study sites when
conducting Apical pinching process or not.

*The use of copper nano-fertilizer in both concentrations 1 and 1.5 g 1" led

to significant increases in green seed yield in both study sites compared to
the comparison treatment, noting the significant superiority in the
characteristics of green seed yield and biological yield when using a higher
concentration of this fertilizer in the second location compared to the first
concentration.
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Fifth: Triple Interaction

In general, the best triple interaction treatment between the studied
factors in the characteristics of pods and green seeds was as follows:

In terms of the number of pods, it was obtained in the treatment of
overlap between the Dutch cultivar plants and the Apical pinching treatment,
with a concentration of 1.5 g.I"" of nano-copper fertilizer in the first site and
a concentration of 1 g I in the second site, as the number of pods of these
two treatments reached 35.66 and 16.00 plant pods ™' for both sites
Respectively, and in the characteristic of pod length, it was obtained in the
plants of the American variety with the treatment of not Apical pinching and
the concentration of 1.5 g.I'"" of copper nano-fertilizer in the first site and the
same treatments with the Spanish variety in the second site, and in the two
characteristics of pod weight and yield of pods, the best triple interact
treatment was in the American variety with the treatment of earring and
fertilizer 1.5 g I"" copper non-fertilizer amounted to 51.53 and 41.08 g pod-1
and 55.329 and 20.341 ton ha™, respectively, in both study sites, and in the
number of seeds. was obtained in the treatment interact of Spanish variety
plants without Apical pinching and using a concentration of 1.5 g I'' of nano-
copper fertilizer amounted to 6.97 pod™ seeds, while in the second site it was
reached in the plants of the American variety without Apical pinching and a
concentration of 1 g 1" of copper nano-fertilizer reached 4.95 pod™ seeds,
and in terms of green seed yield, it was found in Dutch cultivar plants, with
Apical pinching and concentration. 1.5 g 1" of copper nano-fertilizer was
547.29 T/h, plant'l, in the first location, and in the second location, it was
found in plants of the American variety, using Apical pinching and
concentration. 1.5 g I"' reached182.40 T/h plant™.
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