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F Crit P-Value F MS df SS Source of Variation
3.554557 | 3.44E-06 27.42134 115480.2 2 230960.3 Between Groups
w1135 | 18 75803.85 Within Groups
20 306764.2 Total
Variance Average Sum Count SUMMARY
14645.15 72.46667 217.4 3 Leaf
7927.847 53.20333 159.61 3 Stem
59769.02 147.8533 443.56 3 Root
4740.939 41.52333 124.57 3 Leaf
5284.789 43.09333 129.28 3 Stem
32011.81 108.5367 325.61 3 Root
12579.44 226.8114 1587.68 7 Zn (ppm)
54.4322 8.445714 59.12 7 Cu (ppm)
0.105548 0.458571 3.21 7 Cd (ppm)

F crit P-value F MS df SS Source of Variation
2.99612 | 0.410108 1.112703 4516.288 6 27097.73 Rows
3.885294 | 2.79E-05 28.45149 115480.2 2 230960.3 Columns

4058.844 12 48706.13 Error
20 306764.2 Total
cd (ppm) | Cu (ppm) | zn (ppm) Cd (ppm) | Cu (ppm) | Zn (ppm)
10782.38 | Zn (ppm) 1 Zn (ppm)
46.65617 | 378.6181 | Cu (ppm) 1 0.533814 | Cu (ppm)
0.090469 | 2.013437 | 11.46293 | Cd (ppm) 1 0.980015 | 0.367018 | Cd (ppm)
Cd (ppm) Cu (ppm) Zn (ppm)
0.458571 Mean 8.445714 Mean 226.8114 Mean
0.122793 Standard Error 2.788553 Standard Error 42.39177 Standard Error
0.31 Median 491 Median 212.18 Median
0.25 Mode #N/A Mode #N/A Mode
0.324881 Standard Deviation 7.377818 Standard Deviation 112.1581 Standard Deviation
0.105548 Sample Variance 54.4322 Sample Variance 12579.44 Sample Variance
3.927333 Kurtosis 1.321385 Kurtosis 0.547633 Kurtosis
1.929935 Skewness 1.333326 Skewness 1.082825 Skewness

0.91 Range 20.5 Range 309.05 Range

0.23 Minimum 2 Minimum 121.01 Minimum

1.14 Maximum 22.5 Maximum 430.06 Maximum

3.21 Sum 59.12 Sum 1587.68 Sum

7 Count 7 Count 7 Count
1.14 Largest(1) 22.5 Largest(1) 430.06 Largest(1)
0.23 Smallest(1) 2 Smallest(1) 121.01 Smallest(1)

0.300465 Confidence 6.823343 Confidence 103.7289 Confidence
Level(95.0%) Level(95.0%) Level(95.0%)
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Percent | Rank Cd Point | Percent | Rank Cu Point | Percent | Rank Zn Point
ppm) ppm) (ppm)
100.00% 1 1.14 7 100.00% 1 22.5 7 100.00% 1 430.06 3
83.30% 2 0.54 3 83.30% 2 12.96 3 83.30% 2 315.06 6
66.60% 3 0.49 6 66.60% 3 10.06 6 66.60% 3 226.34 7
50.00% 4 0.31 1 50.00% 4 491 1 50.00% 4 212.18 1
16.60% 5 0.25 4 33.30% 5 3.38 2 33.30% 5 156 2
16.60% 5 0.25 5 16.60% 6 3.31 4 16.60% 6 127.03 5
0.00% 7 0.23 2 0.00% 7 2 5 0.00% 7 121.01 4
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Evaluation of heavy metal (Zn, Cu, and Cd) contamination in the
organs of wetlands Phragmites Australis and Typha Angustifolia
in Anzali wetland

Farzin Sayyad Ghorbani Shirin
Master of Environmental Geology, Islamic Azad University Lahijan Branch,

Abstract

Heavy metals are among the most important environmental pollutants that enter the sea through coastal
areas and rivers and accumulate through the food chain in aquatic organisms (Ebadi et al., 2005). These
elements enter the environment as a result of natural and human factors, especially industrial, agricultural
and urban wastewater, and accumulate through aquatic food through chain food (Ismaili et al., 2009).
Industrial activities increase the burden of heavy metals in the rivers. Aquatic plants have a high ability
to measure heavy metals through the process of absorption and accumulation in their tissues due to
deposition in the aquatic environment and nutrition from the bed. In this research, we measured the
concentration of three heavy metals, Zn, Cu and Cd in sediment samples of wetlands and tissues of
wetland Phragmites Australis and Typha angustifolia in Enzily Aziz wetland. For this purpose, three
sampling stations were selected in the western part of the wetland and sampled in July 1397. From each
station, 1 standard sediment sample was collected with standard van Wang standard and one sample of
Phragmites Australis and Typha angustifolia was randomly harvested. Samples in the laboratory after
drying and powdering were analyzed by acid digestion method and based on ASTM 2000 standard. The
results of this study indicate that the average amount of zinc element in Phragmites Australis tissue from
3 stations was 2266.8 ppm, the average copper element was 8.7 ppm and the average element of
cadmium was about 198. ppm. The average amount of zinc element in the tissue of Typha angustifolia
was between 3 stations sampled at 315.6 ppm, the average element of copper was 10.66 ppm, and the
average element of cadmium was about 49 ppm is. The concentration of zinc in the bedding of the
wetland was about 26234 ppm, the concentration of Cozum element was about 22.2 ppm and cadmium
was about 1.14 ppm. Evidence suggests increased zinc concentrations compared to other heavy metals

found in the root tissues of Phragmites Australis and Typha angustifolia.

Key words : Phragmites Australis , Typha angustifolia, Anzali wetland, vegetation monitoring, heavy
metal contamination.



