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Abstract

This study was conducted at the University of Mosul / College of
Education for Pure Sciences / Department of Biology with the aim of studying
the effect of three different types of heavy metals and four concentrations of
each metal, namely cadmium at concentrations of (3, 5, 7, 9) mg/kg soil,
copper at concentrations of (70, 90, 110, 130) mg/kg soil, and lead at
concentrations of (400, 500, 600, 700) mg/kg soil on Safflower (Carthamus
tinctorius) and Silybum (Silybum marianum) and the role of these two plants
in treating the soil from these metals, in addition to studying the effect of
polluted soil on barley plants grown in the second season in soils previously

planted with Safflower and Silybum.

The results showed that treating the soil with heavy metals, especially
high concentrations, caused a significant decrease in the growth of the two
plants, some physiological characteristics, and the concentration of nutrients.
It was noted that treating the soil with lead at a concentration of (700) mg/kg
of soil led to a significant decrease in the length of the shoot and root groups
and the concentration of carotene In leaf tissues, calcium concentration in the
root system and carbohydrate concentration in the shoot system of Silybum
plant reached (38) and (7.367) cm and (0.294) mg/g fresh weight and (0.870)
mg/g and (0.317) mg/g dry weight respectively. In additions calcium and
potassium concentration and protein in the shoot system of Safflower plant
also decrease and reached (0.800) and (10.37) mg/g and (4.117) mg/g dry
weight. While it was found that the treatment with cadmium at a concentration
of (9) mg/kg soil caused a significant decrease in both dry weight of the shoot
and the water content in the leaf tissues and the concentration of magnesium

and phosphorus in the root system of the safflower plant, which amounted to



(1.375) g and (63.18)% and (3.333) and (0.097) mg/g respectively, and the
concentration of chlorophyll a and b and total chlorophyll in the leaf tissues
and the concentration of calcium and magnesium in the root system and the
concentration of phosphorus in the shoot system For the Silybum plant, it
reached (0.505), (0.332), and (0.688) mg/g of fresh weight, and (1.073),
(1.100), and (0.407) mg/g, respectively. As for copper, it was noted that the
treatment at a concentration of (130) mg/kg of soil caused a significant
decrease in the concentration of potassium, which reached (8.360) mg/g, and
chloride, which reached (0.110) mg/g in the root system of the Safflower

plant, compared to the control treatment.

It was also shown that treatment with cadmium at a concentration of (9)
mg/kg of soil caused a significant increase in the concentration of proline in
the leaf tissues of the Silybum plant, which reached (1.669) micromol/g of
wet weight, and the stability of the plasma membranes and the filtration of

potassium 1ons reached (98.74)% and (132.0)%, respectively.

It was noted from the results obtained that there was a significant
increase in the concentration of cadmium in the soil planted with Safflower
and the root system of Safflower, reaching (4.566) and (8.344) mg/kg soil
when the soil was treated with cadmium at a concentration of (9) mg/kg soil.
A significant increase in the concentration of copper in the soil planted with
Silybum plant, the shoot and the root groups of Silybum plant was observed
when treated with the copper metal at a concentration of (130) mg/kg soil,
which reached (18.33), (13.68), and (35.50) mg/kg soil, respectively. It was
also shown that treatment with lead at a concentration of (700) mg/kg soil
caused a significant increase in the concentration of lead in both the soil

planted with Silybum plant and the root system of Silybum plant, reaching



(168.7) and (167.3) mg/kg soil, respectively. When studying the criteria for
evaluating the bioaccumulation of heavy metals in plants and evidence of soil
pollution, it was found that the growth rate of the Safflower plant and the
bioaccumulation rate of lead in Safflower plants growing in soil contaminated
with lead at a concentration of (400) mg/kg soil were superior to the rest of
the treatments that reached (99.91)% and (1.890) respectively. The values of
the elongation rate of the roots of Silybum plant growing in soil treated with
lead at a concentration of (700) mg/kg soil outperformed the rest of the
treatments and recorded (0.026) mm/day. The biotransfer coefficient of lead
was higher at a concentration of (400) mg/kg soil in Safflower plants, while
the bioconcentration coefficient of cadmium increased when treated with
cadmium at a concentration of (3) mg/kg soil in Silybum plants. As for the
value of the tolerance, it was found that Safflower plants grown in soil treated
with copper at a concentration of (70) mg/kg soil outperformed the rest of the
treatments and recorded (0.984), while Silybum plant outperformed in the
value of the percentage of extraction of the element when planted in soil
treated with lead at a concentration of (600) mg/kg soil and reached (75.23)%.
It was also found that the values of the geological accumulation index
recorded the highest value in safflower soil treated with lead at a concentration
of (700) mg/kg soil and reached (2.721). It was also noted that the pollution
factor reached its maximum limit in the soil planted with safflower plants and
treated with cadmium at a concentration of (9) mg/kg soil and recorded
(11.14). The risk index values also recorded their highest value in Silybum
plant treated with cadmium at a concentration of (9) mg/kg soil and reached
(178.6), while the health risk values recorded (14.67) in safflower plants
growing in soil treated with lead at a concentration of (700) mg/kg soil as a

maximum degree compared to the other treatments.



It was also noted from the results that there was a limited significant
decrease in many traits such as the length and dry weight of the shoot and root
groups, leaf area, water content in leaf tissues, concentration of photosynthetic
pigments, concentration of carbohydrates and protein in the shoot group, and
concentration of nutrients in the shoot and root groups as a result of the
absorption of heavy metals by Safflower and Silybum plants, there was a
significant increase in the stability of the plasma membranes, filtration of
potassium and sodium ions, and proline concentration in the leaf tissues of
barley plants grown in soils that were treated with the above heavy metals,
especially the high concentrations, and planted with Safflower and Silybum

plants compared to the control treatment.
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