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Summary

This study was conducted in one of the private nurseries in Jalawla
district of Khanaqin District, located northeast of Diyala Governorate. With
the aim of the effect of adding different concentrations of nickel on some
growth parameters and the hormonal and enzymatic content of sweet
peppers in the winter season of 2023, the experiment was carried out on
February 1, 2023. Sweet pepper seeds were planted in one of the private
nurseries in Al-Rashidiyah, Baghdad Governorate. When the plant reached
the 3-4 leaf stage, the seedlings were transferred to plastic pots with a
capacity of 10 kg, one seedling per pot. The experiment included treating
the soil with 5 concentrations of nickel: 0, 100, 200, 300, and 400 mg. kg-1
soil and was repeated. The coefficients are multiplied 3 times so that the

final total number of experimental units is 15 units.
The results of the current study showed the following:

1 - There was a significant decrease at the 5% probability level between
the means of each of the plant height traits, the number of leaves, the
number of plant branches, and the leaf area of the sweet pepper plant. It is
also clear from the results that the lowest means were for the mentioned
traits, which amounted to 10.33 cm for the plant height trait and 7.66 for
the trait. The number of leaves, 1.00 for the number of plant branches, and
17.46 for the leaf area were obtained as a result of treating the sweet pepper
plant with nickel at a concentration of 400 mg.kg soill - compared to the
control plant, which recorded the highest averages for these characteristics,

which amounted to 20.33, 14.00, 3.33 and 47.10 cm2, respectively. .

2 - A significant decrease occurred between the averages of the fresh
vegetative weight, the dry vegetative weight, the fresh root weight, and the
dry root weight. The lowest averages were obtained as a result of treating

the sweet pepper plant with a concentration of 400 mg.kg soil-1 of nickel,



and it reached 19.103 g per weight. Fresh vegetative weight and 3.060 g for
dry vegetative weight compared to the control treatment, which gave the
highest averages of 39.688 g and 10.043 g for each of these two traits,
respectively. Also, the concentration of 400 mg kg soil-1 gave the lowest
averages for each of the fresh root weight of 2.153 g. The dry weight of the
root was 0.980 g compared to the control treatment, which recorded the
highest averages for these traits, which amounted to 6.293 g and 2.263 g,

respectively.

3- The research results showed that there were significant differences for
adding nickel at concentrations of 0, 100, 200, 300, and 400 mg.kg.soil-1
on the chlorophyll index in the leaves of sweet pepper plants treated with
nickel, to a decrease in the chlorophyll index at the concentration of 400
mg.kg.soil-1 amounted to 27.27. SPAD compared to the control factor,
which recorded the highest average, reaching 753.0 SPAD.

4 - The research results showed that there were significant differences
between the average plant enzymatic activity as a result of treating the
agricultural soil with nickel at concentrations of 0, 100, 200, 300, and 400
mg.kg soil-1. The activity of the catalase enzyme (CAT) and the enzyme
superoxide dismutase (SOD) increased their activity with increasing nickel
concentration and The concentration of 400 mg.kg soil-1 gave the best
value for the enzymatic activity amounting to 6.230 pg.ml-1 and 0.268
ng.ml-for both the catalase enzyme and the superoxide dismutase enzyme,
respectively, compared to the control factor for the catalase enzyme, which
amounted to 0.660 pg. ml-1 and a treatment of 100 mg.kg soil-1 for the

enzyme superoxide dismutase, amounting to 0.040 pg.ml-1.

It was also noted from the results that the best enzymatic activity of the
peroxidase (POD) enzyme was obtained as a result of treating the sweet
pepper plant with nickel at a concentration of 300 mg.kg.Nb-1, as this

concentration recorded the highest activity of this enzyme and amounted to



6.070 ug.ml, compared to the treatment plant. The control that recorded the

lowest value for enzyme activity was 3.280. ug.ml-1

5-The research results showed significant differences between the
averages of the plant’s hormone content as a result of the addition of
nickel, at concentrations of 0, 100, 200, 300, and 400 mg.kg soil-1, as the
results indicated a decrease in the plant’s content of the auxin hormone
(IAA) and the gibberellin hormone (GA3). It was an increasing decrease
with increasing concentrations of nickel used, and the concentration of 400
mg.kg soil-1 gave the lowest value for the plant content of the hormones
auxin and gibberellin, amounting to 22.560 ng.g-1 and 35.690 ng.g-1,
respectively, compared to the control plant. Which recorded the highest
averages, amounting to 29.850 ng.g-1 and 40.120 ng.g-1, respectively.

It was also noted from the results that the best content of the hormone
abscisic acid (ABA) was obtained as a result of treating the sweet pepper
plant with nickel at a concentration of 400 mg.kg of soil-1, as the highest
content of this hormone was recorded and amounted to 8.98 ng.g-1
compared to the control plant that The lowest value was recorded for the

hormone content, amounting to 8.44 ng.g-1.



