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Abstract

This study was conducted in the lab of department of
Biology/College of Education for Pure Sciences/University of Mosul to
study the effect of spraying the shoot group of the bean plant (Vicia Faba
L.) with ascorbic acid at concentrations of (300,600) mg/litre once and
twice that is planted in soils contaminated with elements of nickel at
concentration (25,50) mg/kg of soil and with lead at a concentration of

(550,450) mg/kg of soil in addition to the control treatment.

The results show that treating soil with nickel and lead at the above
concentrations led to a significant decrease in many growth traits and
physiological traits of the bean plant. The treatment of soil with heavy
metals led to a significant decrease in the height and dry weight of the
shoot and root groups, leaf area, water content, and the concentration of
chlorophyll a, which amounted to (0.077,0.086) and (0.074,0.088) mg/g
of fresh weight and in the concentration of chlorophyll b, which reached

(0.023,0.029) and (0.031, 0.035) mg/g of fresh weight, respectively.

In addition, a significant decrease in the concentration of carotene,
xanthophylls, anthocyanins, and carbohydrates was observed, which
amounted to (1.062,2.179) and (0.927,2.943) mg/g and in the protein
concentration, which reached (1.363, 1.815) and (1.679, 1.688) mg/g of
dry weight, respectively. The treatment with nickel and lead also led to a
significant decrease in the concentration of the nutrients in the shoot and

root groups.

However, the treatment with the two elements led to a significant
increase as evidenced by the damage to the leaf tissue of the plant and the
concentration of proline that reached (0.157,0.082) and (0.199,0.169)
mg/g of wet weight, and the concentration of peroxide enzymes,

superoxide dismutase and malondehyde in the leaf tissue, which reached



(0.028, 0.062), (0.028,0.023) umol/ml, (0.083,0.072) and (0.079,0.062)
ug/ml/min, (85.00,57.94) and (70.12,60.76) nmol/g, respectively.

There was also a significant increase in the concentration of nickel
in the two shoot and the root groups that reached (0.492,0.588) and
(1.374,1.406) mg/kg and the concentration of lead was (0.888,0.888) and
(1.586,1.386) mg/kg, respectively. Whereas, spraying with ascorbic acid
at two concentrations (300,600) mg/l once and twice for each
concentration separately led to a significant increase in the length and dry
weight of the shoot and root groups of the bean plant and the leaf area

that reached (18.22,20.08 and 21.34,22.15) cm?, respectively.

There was a significant increase in the concentration of chlorophyll
a and b and xanthophylls, which reached (0.155, 0.172 and 0.135, 0.131)
mg/g dry weight and protein concentration, which reached (17.28, 15.96
and 15.70, 18.66) mg/g dry weight, respectively. It was also observed that
spraying with ascorbic acid led to a significant increase in the
concentration of calcium, magnesium, potassium and phosphorous in the
shoot and root groups of the plant compared to the control treatment.
While there was a significant decrease as evidenced by the damage to the
leaf tissue that reached (75.92, 80.21 and 73.72, 76.37) % in the
concentration of peroxidase enzymes, superoxide dismutase and
malondehyde, and in the concentration of proline in the leaf tissue of the

bean plant.

There was also a significant decrease in the concentration of nickel in the
vegetative group, which amounted to (0.186, 0.186 and 0.186, 0.184)
mg/kg, and the concentration of lead in the root group that reached
(0.076, 0.090 and 0.078, 0.92) mg/kg, respectively. The results also show
that spraying barley plants with ascorbic acid at a concentration of (300)

mg/L led to a significant increase in shoot length, leaf area, chlorophyll



a and b, carotene, glutathione, and the concentrations magnesium,
potassium and sodium in the vegetative and root groups. While spraying
at a concentration of (600) mg/L led to a significant increase in the dry
weight of the vegetative and root groups, water content, xanthophylls,
protein and calcium concentration in the vegetative and root groups, and a
significant decrease in the concentration of proline and malondehyde in
the leaf tissues of the plant; in addition to a decrease in the concentration

of nickel and lead in the vegetative and root groups.

As for the effect of the number of spraying times, we noted from the
results that the spraying for one time led to a significant increase in the
dry weight of the root and vegetative groups, the concentration of
chlorophyll b and the concentration of potassium in the plant group,
which led to a significant decrease in the concentration of proline,
peroxidase, malondehyde and superoxide dismutase in the leaf tissues of
the barley plant. While spraying twice led to a significant superiority in
the length of the vegetative and root groups, water content, leaf area, and
an increase in the concentration of chlorophyll a, carotene, xanthophylls,
anthocyanins, glutathione, carbohydrates and protein in the leaf tissues, as
well as an increase in the concentration of calcium and magnesium and a
significant decrease in the concentration of nickel and lead, in both of the

vegetative and root groups.



University of Mosul
College of Education for
Pure Science

Effect of Spraying with Ascorbic Acid on the

Growth of Bean Plants Grown in Soils

Contaminated with Nickel and Lead

Suzan Othman Omar

M.Sc. Thesis
Biology

Supervised by

Assist. Prof.
Dr. Hussain Saber Mohammed Ali

2021 A.D

1443 A.H



