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Abstract:- The present work was carried out to investigate the
impact of micro and toxic elements in soil and water quality
and growth of natural and some cultivated plants. Soil, water
and plant samples were collected from three sites, Kiliya
village, Rabigh city and Masturah village in Rabigh
Governorate. All analysis were carried out in the lab of soil
science, Department of Arid Land Agriculture, King Abdulaziz
University. The results revealed significant differences between
the three sites concerning accumulation of micro and toxic
elements in soil, water and plants. Significant differences were
observed between analyzed soil, water and plant samples in Fe,
Zn, Mn, Cd, Ni, Ph, Cr contents. The concentrations of Fe, Zn,
Mn, Cd, Ni, Ph, Cr in plants, and soil samples were below the
standards WHO/ FAO 2007 for plant and EU.(2002) for soil.
The concentrations of Fe, Zn, Mn, Cd, Ni, Ph, Cr in well water
below the standards of (MEWA 2005) and FAO (1985), except
water electrical conductivity (EC) and chromium (Cr)
contents. The results illustrated that natural plants were
characterized by higher concentrations of micro and toxic
elements in Rabigh city experimental site than Musturah site
and Keliya site. The experimental site of Kiliya showed the
highest content of micro elements (Fe, Zn, Mn, Cu, Cd, Ni, Pb
and Cr) with averages (271,2, 1.47) , 10,67, 1,17, 0.023, 1,55,
4,92, 2.09 mg / L) as compared to experimental sites of Rabigh
city and Msturah. Regarding water and soil Ph the results
showed no significant differences between the three
experimental sites. The electric conductivity (EC) of water and
soil was higher in Masturah village site as compared to
experimental sites of Rabigh city and Kiliya village. The highest
concentrations of micro and toxic elements were observed for
water, soil and plant samples of Rabigh city as compared to
Mastura village and the village of Kiliya. The pollution levels
at Rabigh city were lower than local and international
standards.

Key words: Rabigh governate, micro and toxic elements,
pollution, heavey metals, natural plants.

I. INTRODUCTION

Pollution affects the atmosphere, vegetation and soil, which
is a serious problem in many regions of the world. Pollution
is particularly problematic in the vicinity of sources of
pollution. The effect of pollution can be physical on the plant
through the deposition of particles on the surface of leaves
with a detrimental effect on the growth of plants and changes
in the activities of stomata (opening and closing
mechanisms). The effect can be chemically so by nutrient

uptake of the soil and modifications in the ways of recycling
the nutrients needed for the plant and their availability for
absorption by 2

plants. Industrial cities are normally subjected to pollution
as regards its water sources, its soil and its plants. This is
because different types of factories and different types of
industrial activities represent the main sources of pollution
with heavy and toxic metals. On the other hand, many
studies have studied the physical effect and chemical effect
of pollution on plants, particularly with regard to the
accumulation of plant elements (Santelmann and Gorham
1988) and the effect of pollution on the physiological
activities of plants (Roser et al., 1992; Hong-Xia et al., 2006)
; Mandre et al. (2008). Most of these studies have shown a
decrease in photosynthesis, changes in pigments and plant
growth due to exposure of plants to pollution (Brandt and
Rhoades 1973; Arianoutsou et al., 1993; Mandre and
Tuulmets 1997; Lepedus et al., 2003). For example, "cement
dust" in particular, may release calcium hydroxide, which
can dissolve or decompose leaf proteins (Czaja 1960, 1961,
1962; Guderian 1986). Hemlata (1991) observed that the
activities of three enzymes in plants increased with the
increased concentration of cement dust. Soil dust
contamination may also lead to a significant reduction in soil
microbial biomass (Semhi et al 2009). The composition and
concentration of toxic and microbial elements in the plant is
directly related to the surrounding environmental conditions
of temperature, precipitation and the like,and as the season
is hot, weathering and rock decomposition (Nagajyoti et al.,
2010, . Alghabari et al., 2015). In the summer season, dust
is high in the wind, and this dust is saturated with heavy
metals and dust from desert areas contains high levels of iron
and fewer manganese, zinc, chromium, nickel and lead
(Ross, 1994). A field study was conducted near Jeddah
Industrial Zone to assess the potential for accumulation of
air pollutants in Ziziphus trees, and the concentration of iron,
copper, zinc, and manganese increased by 89, 37, 60 and
93% respectively, compared to trees away from this site (El-
Nakhlawi, et al. 2014). The present work focused on
evaluating impacts of heavy and toxic elements on soil,
water and plants (naturally grown and cultivated plants) at
three different sites of Rabigh governorate. .
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Il. MATERIALS AND METHODS

Experimental sites:
In order to evaluate the pollution level with micro and toxic
elements in soil, water and plants (naturally grown and
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cultivated plants), three different sites of the industrial city
at Rabigh Governorate called : Kiliya villages, Rabigh city
and Masturah vallage were selected (Fig 1). The longitudes
and maps of the three sites were presents in Table (1).

IRAN

FIG (1): RABIGH INDUSTRIAL CITY IN SAUDI ARABIA

TABLE 1: LONGITUTE AND MAP OF THE THREE EXPERIMENTAL SITES UNDER INVESTIGATION AT RABIGH
GOVERNATE : A) KILIYA VILLAGES, B) RABIGH CITY AND C) MASTURAH CITY.

site

Longitudinal line Width line Map tie

https://www.google.com.sa/maps/place/22%C2%B030'54.9%22
N+39%C2%B015'53.5%22E/@22.5151903,39.2624673,851m/d
ata=13m1!1e3!4m5!3m411s0x0:0x0!8m2!3d22.51525!4d39.2648
611
https://www.google.com.sa/maps/place/22%C2%B038'24.5%22
N+39%C2%B010'38.5%22E/@22.6401389,39.1795498,17z/dat
a=13m1!4b1!14m5!3m4!1s0x0:0x0!8m2!3d22.6401389!4d39.177
3611?hl=ar&authuser=0
https://www.google.com.sa/maps/place/23%C2%B003'06.3%22
N+38%C2%B054'12.2%22E/@23.0517549,38.9055776,17z/dat
a=13m1!4b114m5!3m4!11s0x0:0x0!8m2!13d23.05175!4d38.90338

A E 39°15'53.5" N 22° 30' 54.9"

B E 39°10' 38.5" N 22° 38' 24.5"

C E 38°54'12.2" N 23°3'6.3"

89

Sample collection:

Plant Samples

Leaf samples were collected from the following naturally
grown and cultivated plant species: samar (Acacia tortilis),
Apple of Sodom (Calatropis procera), Senegal senna (Senna
italic), Leptadenia pyrotechnica, Pearl millet (Pennisetum
glaucum) , Blue Panic grass (Panicum antidotale), Bermuda
Grass )Cynodon dactylon), Pennisetum purpureum and
Rhodes grass (Chloris gayana (kunth). The plant samples
were put in paper bags, taken to the laboratory and put in
oven at 70 °C for 24 hours, then grinded into powder and put
in plastic bags and stored at 4 °C for analysis.

Soil Samples soil samples were taken at 3 depths, soil
surfaces, 15cm and 30cm from soil surface. Samples were
put in paper badges and stored on room temperature until
use.

Analysis of Soil samples:

Soil analysis was conducted in the lab of soil and water
sciences, Department of Arid Land Agriculture, King
Abdulaziz University. Soil pH and electric conductivity
(EC) were estimated using a 1: 1 (W: V) soil: water. The
concentrations of Iron (Fe), Zinc (Zn), Manganese (Mn),
Copper (Cu), Lead (Pb), Chromium (Cr), cadmium (Cd) and
nickel (Ni) were determined using an atomic absorption
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device. These elements were estimated after digestion with
pyrochloric acid and nitric (Shelton and Harper, 1941).
These elements were estimated using the Atomic Absorption
Spectro Photometer model 5000 perkin Elmer.

Analysis of plant samples:

Samples of naturally grown and cultivated plants were used.
The concentrations of Iron (Fe), Zinc (Zn), Manganese
(Mn), Copper (Cu), Lead (Pb), Chromium (Cr), cadmium
(Cd) and nickel (Ni) were determined using an atomic
absorption device. These elements were estimated after
digestion with pyrochloric acid and nitric (Shelton and
Harper, 1941). These elements were estimated using the
Atomic Absorption Spectro Photometer model 5000 perkin
Elmer.

Analysis of Water Samples :

Various chemical analyzes were carried out according to the
standard methods used by the American Public Health
Organization for Water Analysis (APHA, 1998). The
conductivity meter was used to measure the conductivity of
Md / cm and the device was calibrated using a standard
solution of potassium chloride (KCI). The pH was measured
by a glass electrode pH meter and the device was calibrated
using Buffer Solutions. The concentrations of Iron (Fe), Zinc
(Zn), Manganese (Mn), Copper (Cu), Lead (Pb), Chromium
(Cr), cadmium (Cd) and nickel (Ni) were determined using

an atomic absorption device. These elements were estimated
after digestion with pyrochloric acid and nitric (Shelton and
Harper, 1941). These elements were estimated using the
Atomic Absorption Spectro Photometer model 5000 perkin
Elmer.

Statistical Analysis:

Statistical analyzes of the results measured in the study were
carried out by calculating the analysis of variance for each
of the measured traits in the soil, plant and water. The
statistical comparisons of the mean of the mean parameters
were then carried out by the LSD test at a significant level
of 0.05 according to EI- Nakhlawy (2010) Statistical
Analysis SAS(SAS, 2010).

I1l. RESULTS:

Effect of Experimental site on electric conductivity (EC) and
acidity (pH) of irrigation water and soil:

The results showed significant differences between the three
experimental sites as regards EC of irrigation water and soil
samples, while the results were not significant wit regard soil
pH table (1). The experimental site ‘Masturah’revealed the
highest EC values for soil and water samples(3.61 ds/m for
water and 35.38 ds / m for soil ), followed by water and soil
samples of the experimental site Rabigh city’ with 3.32 ds/m
for water and 1.64ds / m for soil. The least EC values of
water and soil samples were 2.83 and 0.95ds /m and
observed for) Kiliya villages site (Table 2).

TABLE (1): ANALYSIS OF VARIANCE OF EC AND PH IN WELL WATER AND SOIL OF SITES

Well water soil
Source of Variation. df Ec(ds/m) pH Ec(ds/m) PH
Rep 2 0.027 0.040 0.44 0.072
Loc 2 0.455 ** 0.123 Ns 1162.37 ** 0.081 Ns
Error 4 0.005 0.091 0.188 0.027

Showing a significant effect at 0.05 *Showing a significant effect at 0.01 **

TABLE (2): AVERAGE VALUES OF PH AND EC IN IRRIGATION WELL WATER AND SOIL OF STUDIED SITES

Sites Well water soil
pH EC pH EC
Kiliya villages 756 a 283 ¢ 7.23 a 0.95 b
Rabigh 715 a 332 b 715 a 164 b
Masturah 736 a 3.61 a 6.91 a 3538 a

The averages followed by the same letters did not differ significantly from each other according to the Lsd test at a significant

level of 0.05 *
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Salinity of well water:

Well water in these three sites are used for irrigation. The
average concentration of total soluble salts in well water in
the three different sites is 1800, 2200, 2400 mg / L in the
three sites respectively. These salinity values are higher than

the criteria set by the Food and Agriculture Organization
(FAO, 1985), but below the standard set by Ministry of
Environment and Water and Agriculture of Saudi Arabia
(MEWA, 2005),(table 3).

TABLE (3): THE AVERAGE CONCENTRATION OF TOTAL SOLUBLE SALTS IN WELL WATER IN THE THREE
DIFFERENT SITES

Parameter Sites MEWE) FAO
Kiliya villages Rabigh Masturah
Total dissolved 1808-1826 2054-2201 2208-2412 2500 2000
salts(TDS)

Effect of experimental sites on natural and cultivated plants
contents of micro and toxic elements

The results showed that there are significant differences (P
<0.01) between the three different sites in Rabigh
governorate with respect to the content micro and toxic
elements (Fe, Zn, Mn, Cu, Pb, Cr) on samples of natural and
cultivated plants. As presented in Table (4) there were no
significant differences between the sites with respect to the
contents of cadmium and nickel (Cd, Ni). These results
revealed that the highest contents of micro and toxic
elements were observed for plant samples of the
experimental site Kiliya villages. For instance, iron (Fe =
21.61 mg / ) and the manganese (Mn = 0.856 mg / | ),
Chromium (Cr = 0.190 mg / 1) and zinc (Zn = 0.481).
Contrary, the least contents of micro and toxic elements
were observed for plant samples of the experimental site
‘Masturah city’ except Pb (0.336 mg /1) (Table 5). Table (6)
shows micro and toxic elements contents in some naturally
growing plants in the three locations in Rabigh Governorate
(Kiliya, Rabigh and Masturah). The results showed tha the
highest concentrations of iron (Fe) were found in the millet
plant at the third site (Masturah), between 19.55 - 25.8 mg /
L, and in the plant of Chloris gayana (kunth) in Rabigh , (74
- 17.55 mg / L), and in Blue panic (Panicum antidotalea)
plant in Rabigh (8.1-8.28 mg / L), and in Senna italica plant
in Kiliya villages (8,15 - 8.76 mg / L). The highest content

of zinc (Zn) was also in millet in Masturah site (0.978 - 1.09
mg /L),

then in the Panicum antidotale in Rabigh (0.84-0.93 mg/ L),
and the Chloris gayana (kunth) plant in Rabigh (0.74 - 0.80
Mg/ L). The highest content of manganese (Mn) was found
in Chloris gayana (kunth) in Rabigh (2,38 - 2.48 mg /L), and
Panicum antidotale in Rabigh (1.45-1.62 mg / L), and in
Pennnisetum purpureum (elephant feed plant) , 99 mg /1) in
Masturah. The highest concentration of copper (Cu) was
found in millet plant (0,281 -0.338 mg / L) at Masturah and
in the Chloris gayana (kunth) plant in Rabigh (0,281-0.287
mg / L). The highest content of cadmium (Cd) was found in
millet (0.0143-0015 mg / I) at Masturah site and in Panicum
antidotale in Rabigh (0.014 - 0.015 mg / L). The highest Ni
content was found in the Chloris gayana (kunth) plant in
Rabigh (0.067-0,076 mg /L. The highest content of the lead
element (Pb) was also found in the Chloris gayana (kunth)
plant in Rabigh (0.382 - 0.386 mg / L) and the Panicum
antidotale plant in Rabigh (0.371 - 0.399 mg / L). The
highest content of chromium (Cr) was found in millet and
Cynodon dactylon plant in Masturah, (0.112,313 mg/L) and
(0,214-0.267 mg / L) respectively, showing that the plants
growing at Rabigh have the highest rates of micro and toxic
elements, followed by naturally growing plants at Mastura
city and the least contents of the of these elements are in
Kiliya villages site

TABLE (4): - ANALYSIS OF VARIANCE OF THE MICRO AND TOXIC ELEMENTS IN A. TORTILIS PLANT UNDER
THE INFLUENCE OF THE SAMPLING SITE OF THE GOVERNORATE

Source of | df Micro-elements (mg/l) Toxic elements (mg/l)
Variation. Fe Zn Mn Cu Cd Ni Pb Cr
rep 5.27 0.0002 0.0032 0.00002 3.44e-8 0.0016 0.00008 0.00007
Loc 17 ** 0.0 ** 0.1299 ** 0.00352  * 3.66e-8NS 0.0027 NS | 0.01634 ** | 0.00308 **
2.34 526
error 4.24 0.001 0.0041 0.0004 8.11e-8 0.0015 0.00015 0.00008

Showing a significant effect at 0.05 *Showing a significant effect at 0.01 **
Not significant for a significant level of 0.05 NS
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TABLE (5): AVERAGE CONCENTRATIONS OF MICRO AND TOXIC ELEMENTS IN PLANT SAMPLES AS
COMPARED TO THE TOXICITY STANDARDS OF THE FAO AND WHO ORGANIZATIONS WHO/ FAO 2007

Treat. Micro-elements (mg/I) Toxic elements (mg/l)
Fe Zn Mn Cu Cd Ni Pb Cr
A 21.61 a 0.481 a 0.856 a 0.228 a 0.0130a 0.095 a 0.199 b 0.190 a
B 727 b 0.488 a 0.448 b 0.243 a 0.0128 a 0.067 a 0.219 b 0.128 b
C 10.19b 0.255 b 0.579 b 0.178 b 0.0129 a 0.035a 0.336_a 0.144 b
Lsd 4.67 0.075 0.14 0.04 0.0006 0.089 0.028 0.020
Cytotox - 50 - 40 0.2 15 5 5
range
(mg/kg)

The averages followed by the same letters did not differ significantly from each other according to the Lsd test at a significant
level of 0.05 *

TABLE (6): CONCENTRATIONS OF MICRO AND TOXIC ELEMENTS (MG / KG) IN THE GROWING NATURAL
PLANTS OF RABIGH INDUSTRIAL GOVERNORATE COMPARED WITH STANDARDS OF TOXICITY IN THE FAO
AND WHO ORGANIZATIONS WHO/ FAO 2007

Elements Senna italica Chloris Panicum Pennisetum purpureum Cynodon Chloris Leptadenia Pearl millet Cytotoxi
gayana antidolate dactylon gayana pyrotehnica range
(mglkg)
A B C

Fe (mg/l) 8.15-8.76 17.55-14.75 8.1-8.28 5.02-5.81 5.62-5.75 25.8-19.55 2.93-3.13 4.42-6.51 4.003-6.2 -

Zn (mg/) 0.171-0.191 0.74-0.80 0.84-0.93 0.336-0.418 0.40-0.41 0.46-0.52 0.53-0.56 0.34-0.49 0.978-1.09 50

Mn (mg/l) 0.432-0.475 2.38-2.48 1.45-1.62 0.593-0.767 0.97-0.99 0.89-0.988 0.50-0.52 0.51-0.59 0.736-0.813 -

Cu (mg/l) -0.1940.173 0.281-0.287 0.26-0.28 0.162-0.207 0.25-0.26 0.188-0.195 0.159-0.166 0.13-0.18 0.281-0.338 40

Cd (mg/l) | 0.0125-0.0129 | 0.0128-0.013 | 0.013-0.014 | 0.0124-0.0129 | 0.0125-0.0129 | 0.0125-0.135 | 0.0128-0.013 | 0.013-0.0133 | 0.0143-0.015 0.2

Ni (mg/l) 0.031-0.034 0.067-0.076 0.047-0.048 0.03-0.047 0.029-0.035 0.06-0.111 0.027-0.029 0.022-0.028 0.027-0.137 1.5

Pb (mg/l) 0.352-0.386 0.382-0.386 | 0.371-0.399 0.27-0.37 0.37-0.38 0.216-0.288 0.301-0.329 0.287-0.384 0.203-0.418 5

Cr (mg/l) 0.131-0.143 0.177-0.188. 0.136-0.137 0.119-0.144 0.152-0.166 0.214-0.267 0.104-0.115 0.118-0.139 0.112-0.313 5

The effect of the Experimental sites on the contents of micro

and toxic elements in the wells irrigation water:

The analysis of variance data in Table (7) showed significant
differences (P< 0.01) between the three different water sites
in Rabigh Governorate with respect to their content of the
studied micro and toxic elements (Zn, Cu, Pb, Ni, Cr). There
were no significant differences between sites for the contents
of cadmium, manganese and iron (Cd, Mn, Fe). Data of

means of micro and toxic elements content in water in the

three sites (Table 8) indicate that Rabigh water contained the

highest concentrations of Fe, Zn, Mn, Cu and Pb at an
averages of 5,150 and 0.408 , 0,095, 0,143, 0.371 mg / L)
compared to the water content of both Masturah and Kiliya
villages. The highest water content of nickel and chromium
(Cr) was in Masturah site well water (0,075 and 0,260 mg /
L, respectively).

TABLE (7): - ANALYSIS OF VARIABILITY OF MICRO AND TOXIC ELEMENTS OF WELLS WATER IN THE THREE
SITES OF RABIGH GOVERNORATE

Sou_rcg of df Micro-elements (mg/1)! Toxic elements (mg/l)

Variation. Fe Zn Mn Cu cd Ni Pb Cr
Rep 2 6.41 0.003 0.0004 0.0004 5.037 0.00038 0.0003 0.005
Loc 2 17N 0.102** | 0.0022Ns | (0.0032%* 2.8e7Ns 0.00292 * 0.0636%* 0.017%*

Ns
Error 4 5.01 0.001 0.0003 0.0001 2.28 0.0001 0.0003 0.002

Showing a significant effect at 0.05 *Showing a significant effect at 0.01 **
Not significant for a significant level of 0.05 NS
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TABLE (8): AVERAGE CONCENTRATIONS OF MICRO AND TOXIC ELEMENTS IN WELL WATER OF THE THREE
SITES OF RABIGH GOVERNORATE COMPARED TO THE STANDARDS OF THE MINISTRY OF ENVIRONMENT,
WATER AND AGRICULTURE (MEWA 2018) AND FAO (1985)

Treat. Micro-elements (mg/I)! Toxic elements (mg/l)
Fe Zn Mn Cu Cd Ni Pb Cr
A 0896 a | 0.077 b ] 0040 a | 0.125 a | 0.0127 a | 0.014 b | 0372 a | 0.108 b
B 5150 a | 0408 a | 0.095 a | 0143 a | 00123 a | 0034 b | 0371 a | 0.189 ab
Cc 0987 a | 0.101 b | 0069 a| 0079 b | 00129 a| 0075 a | 0119 b | 0260 a
LSD 0.05 NS 0.09 NS 0.024 NS 0.03 0.040 0.112
FAO 5 2 0.2 0.2 0.01 0.2 0.5 0.1
MEWA 5 4 0.2 0.4 0.01 0.2 0.1 0.1

The averages followed by the same letters did not differ significantly from each other according to the Lsd test at a significant
level of 0.05 *

Effect of experimental sites on soil content of micro and toxic toxic elements of (Fe, Zn, Mn, Cu, Cd, Ni, Ph, Cr) with
elements means of (271,2, 1.47, 10,67, 1,17, 0.023, 1.55, 4.92, 2.09
The data for analysis of variance in table (9) indicate that mg / L) compared to the soil content of the second site
there are high significant differences (P< 0.01) between the (Rabigh) and the third site (Masturah). There are no
sites in the three different regions of Rabigh Governorate significant differences between the cities of Rabigh and
with respect to their soil composition of the studied micro Masturah in terms of soil content of manganese (Mn), Cu,
and toxic elements (Zn, Cu, Pb, Ni, Cr Cd, Mn, Fe) ,). The cadmium (Cd), Ni, Pb and chromium (Cr). The
data of averages of soil content of micro and toxic elements concentrations of iron (Fe) and Zn (Zn) were higher in the
in the three sites (Table 10) indicate that the soil of the Kiliya soil of the area of the city of Masturah compared to the soil
villages area has the highest concentrations of micro and of the city of Rabigh.

TABLE (9): - ANALYSIS OF VARIABILITY OF MICRO AND TOXIC ELEMENTS IN SOILS OF THE THREE SITES OF
RABIGH GOVERNORATE

Source of | df Micro-elements (mg/l)! Toxic elements (mg/l)
Variation. Fe Zn Mn Cu Cd Ni Pb Cr
Rep | 2 122.5 0.006 | 0.62 0.007 | 0.0000007 | 0.01 | 0.0008 0.018
LOC 2 Kok kx Kok kx kx kx koK 2382**
12296.2 | 0.474 | 37.07 | 0.400 | 0.0000431 | 1.73 | 0.0598
Error | 4 75.78 0.008 | 0.857 | 0.007 0.000002 | 0.016 | 0.001 0.02

Showing a significant effect at 0.05 *Showing a significant effect at 0.01 **
Not significant for a significant level of 0.05 NS

TABLE (10): AVERAGE CONCENTRATIONS OF MICRO AND TOXIC ELEMENTS IN WELL WATER OF THE THREE
SITES OF RABIGH GOVERNORATE COMPARED TO THE STANDARDS OF EUROPEAN UNION (2002):

Treat. Micro-elements (mg/l)! Toxic elements (mg/1)
Fe Zn Mn Cu Cd Ni Pb Cr
A 2712 a 147 a 10.67 a 1.17 a 0.023 a 1.55 a 0492 a 209 a
B 1486 ¢ 0.68 ¢ 399 b 047 b 0.016 b 024 b 0427 b 054 b
Cc 1779 b 1.13 b 545 b 064 b 0.018 b 023 b 0221 b 056 b
Lsd 19.73 0.20 2.09 0.20 0.003 0.29 0.07 0.37
EU.(2002)(mg/kg) - 300 - 140 3 75 300 150

The averages followed by the same letters did not differ significantly from each other according to the Lsd test at a significant
level of 0.05 *

IV. DISCUSSION elements. As noted by France et.al. (2010), differences
Heavy metals means any chemical element with relatively between plant species were found to be significant in relation
high density or toxicity at low concentrations. The danger is to heavy metal deposits within their tissues. A. tortilis plant,
that if it enters the body does not go out and accumulate over which grows in the village of Kiliya (the first site), has the
time, unlike other chemicals. The results of the study showed highest concentrations of micro and toxic elements,
a significant variation between the plants developing in especially Fe, Mn, Cr, Zn together with the city of Rabigh,
those sites with regard to their contents of micro and toxic while the plants at the third location (the city of Masturah)
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had the lowest concentrations of these micro and toxic
elements, except in the case of lead element (Pb), in which
it dominated villages of Kiliya and Rabigh city. This
indicates that , the villages of Kiliya and Rabigh industrial
city have a greater environmental pollution compared to the
city of Masturah site, which is considered a clean city
without industries and the plants growing in it are containing
the lowest micro and toxic elements compared to Rabigh and
Kiliya villages sites. The highest concentrations of these
micro and toxic elements in A. tortilis shrubs compared to
the other two sites is because Kiliya villages site soil
contains the highest concentrations of these elements
compared with the other two sites. Kiliya villages site is in
the north and subjected to the northern eastern winds that
carry micro metals. And from the previous studies Al-Farraj
et al. (2007), studied concentrations of micro and toxic
elements in A. tortilis at two sites in Saudi Arabia at the site
of the gold cradle and away from it. They found high
concentrations of Cu, Zn, Pb, and Cd (0.4, 2.4, 61.5, 21.3 mg
/ | respectively) at the gold cradle position and 0, 15, 2,04,
0.25, and 2.05 mg / L respectively at the remote site. In
addition, in comparing micro and toxic elements contents of
the plant Chloris gayana (kunth) (Rhodes), which grows in
both Rabigh and Masturah sites, Rhods plants that grow in
Rabigh contain higher concentrations of Fe, Zn, Mn, Cu, Ni,
Pb, Cr) than those growing in Masturah city, suggesting that
these plants are exposed to a higher pollution rate because
Rabigh is an industrialized city and Masturah is a city with
no factories. The results of these tests indicate that the plants
that grow at Rabigh city contain the highest rates of micro
and toxic elements compared to those plants growing in the
city of Mastura and Kiliya villages and their contents of
these elements were lower. This is because the smoke and
dust of factories in Rabigh city are airborne and are placed
on the leaves of growing plants near the city and are
absorbed into the plant, as well as through the roots that
absorb these elements falling on the soil. In general, it can
not be said that these plants are accumulater plants for micro
and toxic elements because their contents are less than
international and local standards. EI-Nakhlawy et al., (2015)
studied the effect of three industrial activities on
concentrations of toxic metals (Pb, Ni, Cr, Cd) and micro
elements (Fe, Cu, Zn and Mn) in Azadirachta indica leaves
and found that the highest concentrations of Pb, Ni, Cr, Cd,
Fe, Cu, Zn, Mn, were in the tree leaves located near the areas
of paint factories, chemical and paper industries and in the
areas of mineralization, plastic and building materials
compared to the trees growing away from these sites. The
most concentrated elements in the studied plants in the three
sites are Fe, Pb, Zn, Mn. These results are in line with the
findings of Osma et al. (2012) who studied the content of
micro elements in plants in 15 sites in Turkey and found it is
always topped by Fe, Pb, Zn and Mn elements. Kuriakose,
et al., (2008); Wei, and Zhau, (2008) reported that most of
the sources of contamination of plants by micro-elements are
non-ferrous metal smelting, battery industry, iron and steel
industry, cadmium production, waste incineration, Cities,
traffic congestion. According to Nagajyoti et al., 2010, the
toxicity of heavy metals in plants varies according to the
plant and its age, as well as the properties of the metal,

chemical concentration and composition. There are
significant differences between plants in their ability to
accumulate heavy and toxic elements within their tissues.
The plants absorb heavy and poisonous elements not only by
leaves but also by roots. The roots absorb these elements if
the soil is exposed to pollution by any of the different
pollution methods, including the accumulation of these
elements after their transport by air from the surrounding
factories and industries Minerals, and mines, or through the
tainted fog of oceans, acid rain, etc. (Brooks, 1998, Zhao, et
al., 2000, and Whiting et al., 2002, and McGrath et al., 2002)
and from roots elements move to stem then to leaves.

Micro and toxic elements in the irrigation water of wells in
Rabigh Governorate:

The micro and toxic elements contents of the wells water
used for irrigation varied in the three regions. That the water
of Rabigh contained the highest concentrations of iron (Fe),
zinc (Zn), manganese (Mn), copper (Cu) and lead (Pb)
compared to the content of water of both Masturah city and
Kiliya villages. The highest water content of nickel(Ni) and
chromium (Cr) was in Masturah water (0,075 and 0,260 mg
/ L respectively) and the highest metal content of water of
the villages of Kiliya site was Pb, shared with Rabigh. All
elements concentrations in these three sites well water were
below the standards of the World Food and Agriculture
Organization (FAO,1985) and the Ministry of Water and
Agriculture (MEWA,2005) of Saudi Arabia except Fe in the
water of Rabigh wells, Cd and Cr in the wells water at all
sites. The increase in micro and toxic elements in well water
of the city of Rabigh compared to the content of these
elements in wells water of of Masturah city is because the
city of Rabigh is an industrial city with various industries as
well as densely populated and traffic density is high
compared to the city of Masturah and Kiliya, and the sewage
from the factories as well as domestic wastewater of this city
permeates and seeps into the soil around the city and dips
and reaches the groundwater which is the source of this
water. In a similar study carried out by Oyekul and Eludoyin
(2010) in urban areas of Nigeria, it was found that their
groundwater contains high levels of micro and toxic
elements, especially Fe Cu, Pb, Co) above WHO standards
although this groundwater is 2 km from the landfill. The
results of this study differ from those found by (Zaki, 2012)
who found that most well water contaminated with micro
and toxic elements (Fe, Cu, Zu, AL, Mn, Ba Ni, PI, Cd, Cr,
AG, Mo, Co, Be, V, Av, Sh, Ti, U) are the wells of the
Masturah area followed by Rabigh region, then the wells
water of Kiliya region, and therefore not suitable for
drinking or use for agricultural purposes, but all these wells
are located in valleys flowing in the waters of the Red Sea in
the western region of the Kingdom, and these valleys may
also carry sewage water. The results showed that salinity of
well water used in irrigation in these three sites is below the
standard of FAQO (1985), but less than the standard set by
Saudi Ministry of Environment, Water and Agriculture
(MEWA, 2005). According to these results the well waters
in the three sites can safely be used for irrigation.
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Micro and toxic elements in soil in Rabigh Governorate:
The results of the soil content of micro and toxic elements in
the three sites indicate that the soil of the villages of Kiliya
(site A) contained the highest concentrations of Fe, Zn, Mn,
Cu, Cd, Ni, Pb and Cr compared to the soil content of both
the second site (Rabigh) and the third site (Mastourah).
There are no significant differences between the cities of
Rabigh and Masturah in terms of soil content of Mn, Cu, Cd,
Ni, Pb and Cr. The concentration of iron (Fe) and zinc (Zn)
was higher in the soil of the site of the city of Masturah
compared to the soil of the city of Rabigh. The villages of
Kiliya site is located in the north of Masturah and Rabigh,
which is often exposed to the northern winds. It is not
excluded that air is an important source of soil pollution
from micro- and toxic elements as is indicated by (Khan et
al., 2008; Zhang et al., 2010). Nagajyoti et al. (2010) and
Ross (1994) pointed out that whenever the season is hot,
weathering, rock decomposition, and windy seasons such as
summer are intensively dusty and windy. Heavy dust, which
comes from desert areas contains high levels of iron and
lower amounts of manganese, zinc, chromium, nickel, and
lead.

V. CONCLUSION
The results of this study showed significant differences
between the three sites of Rabigh governorate, Kiliya
villages (first site), Rabigh city (second site) and the location
of the city of Masturah (the third location) with regard to the
content of micro and toxic elements in their plants, the water
used in irrigation and in their soils. The concentrations of all
these traits in plants, water and soil in all sites are below the
standards set by FAO(1985) and (MEWA, 2005) except for
electrical conductivity (EC) in water was higher than FAO
and MEWA, and chromium was higher than that of FAO and
MEWA. The natural plants and wells water used for
irrigation in the vicinity of Rabigh city are characterized by
the highiest concentrations of the micro and toxic elements
compared to the site of the city of Masturah and the villages
of Kiliya site. The city of Masturah site came second and
then the villages of Kiliya site is characterized by the lowest
concentrations. The soil of the villages of Kiliya site is
characterized by the highest content of micro elements (Fe,
Zn, Mn, Cu, Cadmium, Ni, Pb and Cr) with averages (271,2,
1.47), 10,67,17,0,223, 1,55, 4,92, 2,09 mg / L) compared
with the soil content of both the second site (Rabigh) and the
third site (Masturah). pH value is between 7 and 8 in all the
water or soil, which means that water of wells used in
irrigation and soil in the sites of Rabigh province is a base
and not acidic, but its base is light The location of Rabigh
city is considered the most polluted compared to the sites of
Masturah and the villages of Kiliya. This pollution has not
reached a dangerous stage because its standards are below
the standards set by international and local standards.
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