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Abstract: Effective cleaning necessitates the reduction or elimination of toxicity, the use of plants to 

remove or detoxify environmental pollutants, or the immobilization of the pollutants in the growth matrix in 

the soil through biological and biological nature, chemical, or physical activities or processes somewhere in 

the city of Baghdad, the current situation. Because minerals cannot disintegrate and element concentrations 

are high, it takes a while for the mechanisms to reduce the percentage of mineral contamination in soils (Cd, 

Cr, Fe ), to determine the association between plants using an average of data from plants that varied from 

one another in terms of their capacity to absorb lead and the concentration in three key plant types. 

Eucalyptus camaldulensis, Cupressus dupreziana, (0.033, 0.018)ppm. The elements may dissolve in water, 

which could lead to their migration into the soil and up the food chain. Many industrial activities, such as 

mining, mineral processing, and chemical production, result in an increase in the concentration of non-

essential minerals in the water levels in the areas surrounding industrial sites. 
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1- Introduction        

    Metals are not biodegradable, unlike many other materials, therefore they collect in the environment, which 

has raised concerns about their growing accumulation. Mercury, Iron, Zinc, Arsenic, Lead, Cadmium, and 

Chromium are among the metals that pollute the environment. They are released into the environment through 

industrial waste (1). 

Attempts are currently being made to clean up the environmental elements using new technologies such as: soil 

flushing, stabilization and solidification, electro kinetics chemical reduction and oxidation, low temperature 

thermal desorption, soil washing, incineration, and vitrification, excavation and retrieval, fracturing pneumatic, 

and landfill disposal, Since these are expensive, much attention has been given to the potential function of 

bioremediation, particularly by higher plants. Higher plants accumulated metals in the soil around them, but at 

varying rates and concentrations (2). 

When something enters the environment due to human activity in large enough numbers to cause change and 

unfavorable impacts, it is referred to as pollution (3). The soil is constantly adjusting to changes in 

environmental conditions; some of these changes may be temporary and reversible right away, while others will 

be permanent, which lowers production (4). Heavy metals pollute soils, which causes plants growing there to 

produce less, perform worse, and have an impact on the physical, chemical, and biological characteristics of the 

soil. Acid rain, fertilizers, pesticides, organic manure, leather products, radioactive waste, discarded food, 

plastics, and organic manure are just a few of the things that contribute to soil pollution. Numerous research 

employed wastewater containing excessive amounts of heavy metals for irrigation (5).                   

Both independently and in combination with other soil components, heavy metals can be discovered (6). 

Despite the fact that plants require heavy metals for growth, too much of it can be dangerous. The growth and 

activity of the soil are negatively impacted by heavy metal pollution, and this in turn reduces the nutrients 

available to the soil, which in turn inhibits plant growth. (7). The amounts of contaminating agents that plants 

can tolerate are generally high. When present in small amounts, some of it provides the micronutrients that 

plants need, while larger amounts could promote the growth of undesirable organisms (8). Several scientists 
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have discovered that specific plants, including sunflower (Helianthus annuus L.), corn (Zea mays L.), and 

Indian mustard (Brassica juncea), have been used in trials on phytoremediation because they have a high 

tolerance to heavy metals (9,10). Assess the plants that store the corresponding heavy metals, ascertain the 

translocation of the metals from soil to plant, test the plants, and determine the concentrations of some heavy 

elements (Cd, Cr, and Fe) in the plants and soil of the study areas. These steps will help you understand the 

concept of phytoremediation with the important goal of identifying the changes that had taken place in the soil 

of the area in some sites of Baghdad city. 

 

2. Experimental  

 2.1. Sampling 

In December 2022, samples were gathered from the study locations. 

First, biological samples The region was examined for plants, and the most prevalent ones were chosen and 

collected in clean plastic bags. Three fundamental plant species were selected Eucalyptus camaldulensis, 

Cupressus dupreziana  

Eucalptus (Class: Magnoliopsida, Family: Myrtaceae, Gens: Eucalyptus camaldulensis). 

Cupressus ( Class:Pinopsida , Family:Cupressaceae, Genus: Cupressus Cupressus)  

Plant samples were taken, completely rinsed with deionized water, and then allowed to dry outside for 3-5 days 

at room temperature before being pulverized in an agate mortar in preparation for analysis , second 

environmental sample with each plant type's surrounding soil taken from the same region at a depth of 10 cm, 

one sample of the soil far from the plants was also taken from the same area, making a total of two types of 

plants, two samples of soil surrounding them, and two samples of soil distant from the plants. 

2.2. Planning Experimental and Analytical Work:     

      The General Corporation for Foodstuff Trade and the quality control division of the Ministry of Commerce 

have researched how to identify elements using atomic spectrometers of the 700 type. The substance being 

measured must be liquid, therefore solid samples of all kinds must first be melted and then regulated into 

solutions. The preparation of samples for Top wave analytic Jena type analysis included method validation, 

which was used as a reference material. After weighing all samples (plant and soil) at 50 mg and adding 5 ml of 

nitric acid HNO3%65 to the digestion vessel. Following this, the liquid was carefully shaken or swirled with a 

clean glass bar as necessary, and the jar wasn't sealed for at least 20 minutes Moreover, to avoid foaming and 

splashing, wait until the containers have cooled to the same room temperature after being heated in the 

microwave (20 min). 

The digestion vessel was cautiously opened in a fume hood while donning hand, eye, and body protection 

because a sizeable volume of gas would be produced throughout the digesting process. After that, the samples 

were quantitatively transferred to Falcon tubes and diluted with deionized water to a volume of 15 ml. For the 

quality control analysis, 0.250 g was put into a Teflon container, reconstituted with 2 mL of deionized water, 

and then 4 mL of HNO3 were added. Each sample was digested three times, and calibration blanks composed of 

2.0 mL deionized water underwent the same process. The detection limits for the heavy metals (Cd, Cr, and Fe) 

in this inquiry were calculated by applying three times the standard deviation of the average of five blank 

measurements to one test (11, 12).   

2.3 The concept of geographic information system (GIS):  

Geospatial information systems stand out from other data analysis because they are closely correlated with 

location and the proper spatial relationships between them, demonstrating the analytical strength of (GIS) data 

storage in several layers. This method has the best analytical capability since it incorporates features from each 

layer with the same categorization, which helps to overcome technological challenges associated with 

processing massive volumes of information simultaneously (13).     

 

3. Results and Discussion  

3.1Graphical Map of the spatial analysis: 
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      A graphical Map of the spatial analysis to all the variables of the study areas has been identified on the basis 

of natural environmental (Soil) and biological factors (Plants) affected by phytoremediation system in some 

location in Baghdad city, depending on the longitude and latitude that have been taken by GPS/Geko 201. 

Graphical representations of the data that were gathered were taken into account while determining the entrance 

of the variables as small spots spread throughout the data that have been recognized in a variety of influencing 

factors, such as topography and human activity. The most popular GIS interpolation techniques were employed 

to analyze and interpret spatial data based on the ecological properties of Cd, Cr, and Fe accumulation 

(13,14,15). The highest level of skill concentration in study areas has been attained by applying authenticity 

checks on websites and conformance with all input data. 

According to the average results of the plants, there is a relationship between the plants that differs from one to 

the next depending on the content in and each plant's capacity to absorb lead. This relationship indicates that the 

variables with positive correlation coefficients and P values under 0.050 tend to rise together. In Fig (1,2,3) 

Showed Depending on the proximity of the soil from which the plant is growing and the soil distant from it, 

different plant species have different concentrations of Cd in the soil. Findings were examined and contrasted 

with information from their published label and suggested guidelines (16 ). There is no significant association 

between the two variables, soil and plants, in any area with negative correlation coefficients P values greater 

than 0.050, P=0.425. 

High levels of Cd in the soil and an accumulated concentration of Cd in the soil that exceeded the maximum 

values found when compared to standards were additional characteristics of the plants from these sites (17 ), 

This concurs with a number of studies conducted in Baghdad (18) between plants and soil (0.895 - 1.315 ppm) 

and (Safaa, 2016); Respectively (1.2- 2.9 ppm) between plants and soil; and (19) between plants and soil 

respectively. 

There is a very high concentration in the soil that is present in plants, particularly those that are far from farmed 

soils. The ability to extract Cd, Cr, and Fe from the soil and plant species (Eucalyptus camaldulensis, Cupressus 

dupreziana) is represented in Figs. 1, 2, and 3 by the bioconcentration factor (BCF). BCF levels represent a 

component that is moving from the soil to the plant. Cd In order to ascertain the movement of Cd from the roots 

to the aerial parts of the plant, metals that are acquired by plants and are primarily kept in the leaf of plants have 

a translocation factor greater than one that indicates translocation to the aerial parts of the plant. Moreover, 

according to (20), a significant factor contributing to the elevated Cd concentration in urban soils is transport-

related soil. In urban settings, cd buildup from a variety of sources, including gasoline, has been reported to 

accumulate to high levels. Largest industrial region in Baghdad Human resources may contribute to the rise in 

Cd concentrations in the soil due to the electrical and petrochemical industries, which are surrounded by heavy 

traffic and automobiles. It has been noted that vehicle emissions have a substantial impact on the deposition of 

Cd. Cd's detrimental effects on soil components mean that its impact on the soil ecosystem lasts for years (21). 

 

 
Fig 1 Comparison of the Cd concentration in soil from Cupressus dupreziana and Eucalyptus camaldulensis in 

the study region. 
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Fig 1 Comparison of the Cr concentration in soil from Cupressus dupreziana and Eucalyptus camaldulensis in 

the study region. 

 

 

 
 

Fig 3 Comparison of the Fe concentration in soil from Cupressus dupreziana and Eucalyptus camaldulensis in 

the study region. 

 

A graphic map of the spatial analysis to all the variables of the study areas has been identified based on the 

natural environmental (Soil) and biological factors (Plants) affected by phytoremediation system in some 

locations in Baghdad city, according to the longitude and latitude that have been taken by GPS/Geko 201. 

The graphic pictures that were produced took into account the variables' introduction as little dots spread across 

the data that have been linked to many influencing factors, including topography and human activity. The most 

common GIS interpolation techniques are applied through the process of spatial analysis and interpretation 

based on the ecological characteristics of lead, zinc, and iron accumulation (13,15 ). The resulting contour 

general map in research areas is shown below. It was utilized to attain the highest level of ability concentration 

after verifying authenticity sites and conformance with all input data. Fig. (4) displayed the three elements' 

general Arc10 Map GIS development under study area . 

 
Fig 4 : General Arc10 Map GIS development in the three elements  under study area . 

 

Conclusions: 

The aptitude and tolerance of various plant kinds to phytoremediation technology is essential for the survival of 

tree species. Plant species, soil conditions, PH, and soil texture are just a few examples of the variables that may 
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be used to determine how well trees adapt to their surroundings in the soil. These variables can also be used to 

raise the tolerance of plants to detoxify soils from inorganic pollutants standard analytical methods Top Wave 

Analytic is used to analyze the samples and make sure they meet all international legal, safety, and quality 

criteria in order to identify. The findings indicated that all plants have (Cd, Cr, and Fe) concentrations, although 

these concentrations vary across plants according to their capacity to absorb these elements and the level in 

dominant plant species. Eucalyptus camaldulensis follows Cupressus dupreziana in order. It was within the 

permitted standard limits for the study area, and as such, it can be recommended that other new technologies, 

such as phytostabilization, phytoextraction, and rhizofiltration, focus on working spatial information about the 

idea of the relative risk between variables in environmental and biological factors in the food web. Due to the 

rapidly building up of pollutants in nature, it is urgent to take action to monitor and control the level of this 

contaminant as well as other elements like vanadium and mercury and evaluate the effectiveness of other types 

of plants. Additionally, it is possible to continuously wash the streets to remove the accumulated dust on the 

edge of the roads and loaded with pollutants, especially those emitted from the exhaust of cars and human waste 

of all types. 
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