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Abstract

Investigation and control of bioaccumulation of heavy metals is very
important due to pollution load, ecological risk and very high
consequences to human health as well as the uncertainty of the type,
amount and manner of pollutants entering water sources. In this regard,
determining the level of pollution of heavy metals, nitrate and
phosphate in the Latian and Lar dam reservoirs, as well as the potential
of Lemna minor, Typha Latifolica and Nasturtium microphyll in
phytoremediation of heavy metals and nutrients of these sources were
considered in this study. For this purpose, 40 water samples were
collected from different depths of Latian and Lar dam lakes as well as
3 samples from the leaves of plant species at random intervals in
summer and autumn. After preparing and processing the samples in
the laboratory, the average residual concentration of elements was read
by ICP. Results showed the mean concentrations of copper, lead, iron
and nitrate in Latian dam lake as 0.009, 0.27, 0.10 and 0.07 mg/I,
respectively. In Lar dam lake the concentrations were respectively
0.004, 0.26, 0.06 and 1.27 mg/l. In all cases except lead, the values
were less than the standard allowable limits. Also, the average
phosphate concentrations in Latian and Lar dam reservoirs were 0.07
and 1.27 mg/l, respectively, which was over the standard allowable
limit in Lar dam reservoir. Also, in Latian dam, Lemna minor plant has
high efficiency in removing lead and phosphate elements, Typha
Latifolica has high efficiency in removing iron, and leek juice has high
efficiency in removing copper and nitrate. In Lar dam, Typha
Latifolica was more efficient in removing iron, copper, lead and
nitrate, and leek juice in removing Phosphate. The low average
concentration of heavy elements in the reservoir of Lar Dam compared
to Latian Dam is related to the considerable area of good pastures and
heavy rainfall in the Lar catchment; i.e. the type of land use, vegetation
pattern and air humidity in Jajroud and Lar Dam catchments affect this
issue.
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Table 1- Geographical coordinates of sampling stations
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Geographical coordinates

Station Number Station Name Latitude Longitude
1 Lar Dam Catchment 51,778560 35,959782
2 Lar Dam Catchment 51,811729 35,907360
3 Lar Dam Catchment 51,876670 35,913945
4 Latian Dam Catchment 51,624211 35,808650
5 Latian Dam Catchment 51,582518 35,820275
6 Latian Dam Catchment 51,564525 35,836174
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Table 2- Mean concentrations of iron, lead, copper, nitrate and phosphate (mg/l), and pH and temperature
(°C) in water samples

Ol glaaiged ;3 Lod o pH (il 1 0,5 ko) Slimd 5 O3 ¢ gmmo oy e puolis CBLE (ko =Y g

Latian Dam
. Standard +Mean
Sampling round 1 2 3 4 Deviation
Copper 0.012 0.024 0.001 0.001 0.009+0.01
Lead 0.10 0.11 0.37 0.52 0.27+0.20
Iron 0.001 0.169 0.025 0.208 0.10+0.10
Nitrate 3.1 8.6 6 3.3 5.25+2.59
Phosphate 0.147 0.083 0.009 0.08 0.07+0.05
Temperature 10 15 9.43 9 10.85+2.79
pH 8.37 8.37 8.27 8.30 8.32+:0.05
Lar Dam
Copper 0.003 0.001 0.012 0.001 0.004+0.005
Lead 0.08 0.46 0.33 0.20 0.26+0.16
Iron 0.029 0.002 0.119 0.124 0.06+0.06
Nitrate 3.6 2.8 1.10 2.6 2.52+1.04
Phosphate 0.778 0.08 4.1 0.15 1.27+1.90
Temperature 10 15 9.62 9 10.90+2.76
pH 8.33 8.16 8.10 8.12 8.17+0.10
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Table 3- Mean concentration of iron, lead, copper, nitrate and phosphate (mg/l) in Lemna minor
Uuojb‘.:f)b (,Jlg))b ﬁ)fuJ‘.‘.‘“) UM, U‘).?.:J (0 e g 4@‘”‘3&&& ng"‘ﬁ‘_‘” Jgéé

Latian Dam
Sampling 1 5 3 4 Standard +Mean
round Deviation
Copper 0.00 0.02 0.023 0.011 0.012+0.01
Lead 0.00 0.001 0.21 0.37 0.098+0.18
Iron 0.00 0.1 0.025 0.107 0.058+0.05
Nitrate 2.07 6.19 5.17 2.11 3.885+2.11
Phosphate 0.099 0.171 0.101 0.08 0.112+0.03
Lar Dam
Copper 0.001 0.00 0.0012 0.00 0.0005+0.00
Lead 0.02 0.216 0.201 0.10 0.134+0.09
Iron 0.025 0.10 0.109 0.104 0.084+0.03
Nitrate 2.06 1.071 1.082 1.63 1.460+0.47
Phosphate 0.551 0.07 3.2 0.009 0.957+1.51

Table 4- Mean concentration of iron, lead, copper, nitrate, and phosphate (mg/ I) in Typha Latifolica
19 oLS 53 () 4 0,5 o) ©oliund 9 i o g (] polis CLE (1SSl ¥ g

Latian Dam

Sampling Standard +Mean
round 1 2 3 4 Deviation
Copper 0.012 0.024 0.001 0.001 0.009+0.01
Lead 0.001 0.01 0.07 0.05 0.280+0.48
Iron 0.10 0.16 0.021 0.201 0.120+0.07
Nitrate 3.01 8 4.01 3.02 4.510+2.37
Phosphate 0.137 0.081 0.00 0.001 0.054+0.06

Lar Dam

Copper 0.002 0.00 0.01 0.00 0.003+0.00
Lead 0.03 0.21 0.32 0.20 0.190+0.11
Iron 0.02 0.00 0.021 0.08 0.160+0.00
Nitrate 251 2.51 2.11 2 2.28+0.26
Phosphate 0.08 0.07 0.15 0.06 0.090+0.04

Table 5- Mean concentration of iron, lead, copper, nitrate, and phosphate (mg / I) in Nasturtium

microphyllum
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Latian Dam
Sampling 1 2 3 4 Standard +Mean
round Deviation
Copper 0.081 0.001 0.001 0.002 0.021+0.03
Lead 0.10 0.00 0.17 0.33 0.125+0.09
Iron 0.01 0.119 0.015 0.128 0.068+0.06
Nitrate 2.01 6.3 6.1 2.003 4.103+2.42
Phosphate 0.11 0.08 0.10 0.07 0.090+0.101
Lar Dam
Copper 0.001 0.00 0.001 0.00 0.0005+0.00
Lead 0.01 0.16 0.13 0.01 0.077+0.07
Iron 0.00 0.013 0.107 0.10 0.055+0.05
Nitrate 251 1.07 0.27 0.21 1.015+1.07
Phosphate 0.71 0.08 4 0.15 1.23+1.86
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Table 6- Results of comparing the average concentrations of copper, lead, iron and nitrate (mg/l) in water
samples under the guidance of the World Health Organization, the World Food Organization and the
Iranian Water Quality Standard
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Standard Confidence Level

Elements Value Number (95%) Level of D.O.F Average Star]da}rd
(ma/l) Upper Lower significance T Deviation
Limit Limit
Latian Dam

Copper 2 4 -1.9730 -2.0079 0.00 3 -362.91 0.009 -1.990

Iron 0.3 4 -0.0353 -0.3632 0.03 3 -3.86 0.10 -0.199

Lead 0.01 4 0.5922 -0.0622 0.08 3 2,57 0.27 0.265
Nitrate 50 4 -40.6199 -48.8800 0.00 3 -34.48 5.25 -44.750

Lar Dam

Copper 2 4 -1.9873 -2.0041 0.00 3 -759.99 0.004 -1.995

Iron 0.3 4 -0.1325 -0.3305 0.005 3 -7.44 0.06 -0.231

Lead 0.01 4 0.5059 -0.0059 0.05 3 3.10 0.26 0.250
Nitrate 50 4 -45.8143 -49.1356 0.00 3 -90.98 2.52 -47.475

Table 7- The average phosphate concentration (mg/L) in water samples for cold-water and hot-water fish
compared to the Iranian standard water quality standard guidelines
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Standard Confidence Level
Parameters Value based (95%) Standard
on WHO, Number Average Upper  Lower i Lnei\f/iecla?wfce D.OF T Deviation
FAO (mg/kg) Limit_ Limit >
Latian Dam
Phosphate 0.13 4 007 00394 -0.1399 0.17 3 -178 005
(warm water)
Phosphate 0.065 4 007 01044 -0.0749 0.63 3 052 0014
(Cold water)
Lar Dam
Phosphate 0.13 4 127 41830 -18890 031 3 120 1147
(warm water)
Phosphate 0.065 4 127 42480 -1.8240 0.29 3 127 1212

(Cold water)
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