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Abstract

A field experiment was conducted at the Agricultural Research Station of the College
of Agriculture, Anbar University, Ramadi district during the 2021-2022 season. The
aim of this experiment was to study the effect of four concentrated sprays of Nano-zinc
fertilizer on some growth traits of four different Faba bean genotypes. Split Plot Design
was applied according to R.C.B.D. design with three replicates. The main factor
included four Nano-zinc concentrations: 0, 60, 120, and 180 mg L, while the other
factor included four Faba bean genotypes (Local, American, Dutch, and Italian). The
results showed that the studied traits were significantly influenced by the study factors.
The American genotype achieved the highest average in most studied traits, with a
plant height of 93.96 cm, leaf area of 6.10 cm? plant™, leaf chlorophyll content of 1.39
mg g%, and zinc concentration in leaves of 98.38 mg kg™. Spraying with Nano-zinc
fertilizer also led to significant improvement in most of the studied traits, where the
high concentration of zinc (180 mg L) led to the highest average number of branches
per plant (10.40 branches plant™) and zinc concentration in leaves (100.18 mg kg™).
As for the interaction between genotypes and Nano-zinc, it significantly influenced
some of the studied traits. The interaction between the American genotype plants
treated with 60 mg L™ Nano-zinc achieved the highest averages for plant height and
leaf zinc concentration.

Keywords: Nano zinc, Genotypes, Faba bean, Characteristics of vegetative growth.
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75.96 78.52 76.28 80.60 68.45 Zno (0)
98.33 93.07 98.07 108.05 94.12 Zny (60)
87.92 85.96 88.47 91.77 85.47 Znz (120)
92.67 93.34 89.98 95.42 91.93 Zn3(180)
87.72 88.20 93.96 84.99 Cillan glal)
485 50 s A
Zn ZnxV i L.S.D o
3.21 3.63 1.30 0.05

The results of Table 1 showed that there was a significant effect between the plants' genotypes and the
Nano-zinc concentrations and their interaction in terms of the plant height trait, as for the genotypes, the
American genotype achieved the highest average for this trait reached to 93.96 cm, and it differed
significantly from the other genotypes, while the local genotype recorded the lowest average for this trait
was 84.99 cm. As for the Nano-zinc concentrations, the highest plant height was recorded at the
concentration 60 mg ZnL? reaching 98.33 cm, which differed significantly from the other
concentrations, while 0 mg ZnL* gave the lowest average for this trait was 75.96 cm. The data of the
same table also shows the significant interaction between the genotypes and the Nano-zinc
concentrations, as the American genotype plants sprayed with a concentration of 60 mg Znl* achieved
the highest average plant height, reaching 108.05 cm, compared to the comparison plants 0 mg Znl* of
the local genotype which achieved the lowest average reached only 68.45 cm.
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It is clear from the results of Table 2 that there are significant differences in the genotypes and Nano-
zinc concentrations and the interaction between them in the number of branches per plant. The Italian
genotype recorded the highest average for this trait, 9.92 branches per plants which differed from the
other genotypes, which recorded the lowest average for this trait, amounting to 9.45 and 9.21 branches
per plants?, for the local and American genotypes, respectively. Plants sprayed with the highest
concentration of Nano-zinc 180 mg L™ gave the highest average for the studied trait, 10.40 branches per
plant® and differed significantly from the other sprayed concentrations. Italian genotype plants sprayed
with 180 mg L™ recorded the highest average for the trait, which gave 11.36 brancht. Compared with
the Dutch genotype plants without spraying, which recorded the lowest average of 7.50 branches per
plant.
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0.70 0.89 0.38 0.05

The data presented in Table 3 indicate that the American genotype plants were significantly superior to
all other genotypes by recording the highest average for this trait, which amounted to 4610 cm? while
the Dutch genotype plants recorded the lowest average leaf area; 5420 cm?. The lowest concentration of
Nano-zinc achieved the highest average for the trait, amounting to 7488 cm? and differed significantly
from the other concentrations, which came with an average leaf area of 6110 and 5122 cm? plant™? for
120 and 180 mg L of Nano-zinc. Sequentially. As for the interaction between the study factors, the
results indicated that there were significant differences in the interaction between the genotypes and the
concentrations of Nano-zinc in this trait. The American genotype, when interacted with the concentration
of 60 mg liter? of Nano-zinc achieved the highest average for the trait, reaching 9201 cm? compared to
the 0 Nano zinc for the same American genotype plants which gave the lowest average for the trait
amounting to 3817 cm?.
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There was a significant superiority of the American genotype plants as compared with the other
genotypes when came with the highest chlorophyll content reaching 1.39 mg g*. The local and Italian
genotypes recorded an average of 1.30 and 1.27 mg g}, respectively, and did not vary significantly with
the Dutch genotype which recorded the lowest average for this trait, amounting to 1.22 mg g*. The
concentration 120 mg L* of Nano-zinc achieved the highest average for this trait, reaching 1.40 mg g%,
which differed significantly from the other concentrations. The 0-nano zinc treatment achieved the
lowest average for this trait, amounting to 1.20 mg g™*. The interaction between the study factors did not
reach a significant level in terms of this trait.
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87.07 ik ddall lavigia ol citin Al (V1ZNg) A3liall dlelaay aall sl cuSHll o Jalxlly

1S il
o B 55 dauugia dhua B Laghu Jalailly il il 38 Al ol sl 8l 05 Jgas
(s pad) LS
o gial) A gl st Ll il 58 5
@Sl i3 Ay il sgd) S Y ) (YA arle)
1 Vs V2 A1
88.78 88.67 87.43 91.97 87.07 Zn (0)
91.56 90.10 90.90 94.17 91.07 Zn1 (60)
94.79 93.20 93.93 98.43 93.60 Zn2 (120)
100.18 96.63 99.20 108.93 95.93 Zn3(180)
92.15 92.87 98.38 91.92 o gial)
4818l )
Zn ZnxV \Y, L.S.D ad
0.82 2.15 1.18 0.05

It is noted from the results of Table 5 that there are significant differences between the genotypes in the
concentration of zinc in the leaves, as the American genotype excelled by recording the highest average
for this trait, amounting to 98.38 mg kg, thus significantly superior to the other genotypes. In contrast,
the local genotype plants recorded the lowest average for this trait which recorded only 91.92 mg kg™
The highest concentration of zinc 180 mg L™ achieved the highest average for the trait 100.18 mg kg™
which was significantly superior to the other concentrations of zinc and 0-Nano zinc treatment recorded
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the lowest average for the trait 88.78 mg kg™. The data in Table 5 indicated significant differences in
the interaction between genotypes and Nano-zinc concentrations in terms of leaves' zinc contents.
American genotype plants sprayed with 180 mg L™ of zinc obtained the highest average for this trait
108.93. mg kg, as measured by local genotype plants with 0- Nano zinc which came with the lowest
average for the trait; 87.07 mg kg™
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