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Table 1. Some of physical properties of the soil.
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Saturated hydraulic conductivity(cm/day) Saturated moisture(%) Sand(%) Silt(%) Clay(%) Soil Texture
8.62 48.9 4.72 72.53 22.75 o
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s 550 SLS (S5 95890 s Sins ) Fp Y Jaer
Table 2. Some of morphological properties of the plants.
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Figure 1. The scheme of boxes and Typha latifolia in one of boxes.
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Table 3. Some of water quality that used in research.
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SAR Fe** HCOy Mg* Na* pH EC
((meg/1)"0.5) (meq/1) (meq/1) (meq/1) (meq/1) (meql™) -) (dS/m) Water resource
bl?_ u]
1.416 41.112 1.019 3.400 2.200 2.358 6.270 0.791 T
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Figure 2. Temperature changes along the experiment.
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Figure 3. Ortophosphate changes in Vefiveria zizanioides treatment in 10 mg/l nitrate concentration in both

depths 35 and 70 cm.
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Figure 4. Ortophosphate changes in Vefiveria zizanioides treatment in 20 mg/l nitrate concentration in both

depths 35 and 70 cm.
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Figure 5. Ortophosphate changes in Typha latifolia treatment in 10 mg/l nitrate concentration in both depths

35 and 70 cm.
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Figure 6. Ortophosphate changes in Typha latifolia treatment in 20 mg/l nitrate concentration in both depths

35 and 70 cm.
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Figure 7. Ortophosphate changes in Phragmites australis treatment in 10 mg/l nitrate concentration in both
depths 35 and 70 cm.
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Figure 8. Ortophosphate changes in Phragmites australis treatment in 20 mg/l nitrate concentration in both

depths 35 and 70 cm.
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Figure 9. Statistical analysis of the mean concentrations of orthophosphate to time Vetiveria zizanioides with
Duncan test at 5%.
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Figure 10. Statistical analysis of the mean concentrations of orthophosphate to time Typha latifolia with
Duncan test at 5%.
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Figure 11. Statistical analysis of the mean concentrations of orthophosphate to time Phragmites australis with

Duncan test at 5%.
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Table 4. Statistical analysis and minimum, maximum and mean concentrations of orthophosphate in depth
and different concentrations observed in plant treatments using Duncan.
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Standard Mean observed Maximum observed ~ Minimum observed Nitrate Depth Plant
deviation concentration concentration concentration concentration (cm)
(mg/l) (mg/l) (mg/l) (mgl™)
0.014 0.100* 0.321 0.001 10 35
0.014 0.105° 0.157 0.001 10 70 e
0.019 0.152° 0.418 0.001 20 35 Vetiveria
zizanioides
0.018 0.192° 0.509 0.002 20 70
0.007 0.034°¢ 0.171 0.011 10 35 )
0.006 0.030°¢ 0.198 0.013 10 70 ks
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. latifolia
0.007 0.034°¢ 0.170 0.020 20 70
0.002 0.016¢ 0.050 0.003 10 35
0.003 0.018¢ 0.052 0.006 10 70 s
0.003 0.021¢ 0.088 0.004 20 35 Phragmites
d australis
0.003 0.022 0.085 0.009 20 70
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Numbers in each column that has a common letter are statistically no significant difference in 5%.
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Table 5. Statistical analysis of the effect of plant on mean concentrations of soil orthophosphate using Duncan.

sluleal gl i )l cble [ Sle oS
Standard error Mean orthophosphate concentration (mg/1) Plant
0.008 0.138 e
Vetiveria zizanioides
b s
0.003 0.035
ypha latifolia
0.001 0.019°¢ T

Phragmites australis

.JJ_)‘JJJKLJQ/\.LLZé_}‘éﬁd)&fé‘.&ﬁjb@C%MJ)&JVTLBJJ‘ML]SJL:JxJJ?-A_i.léb\éAS[))L—:ﬁbU.&\%

Numbers in each column that has a common letter are statistically no significant difference in 5%.
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Abstract

Background and Objectives: Phosphorus is the most effective nutrient in feed efficiency
phenomenon in surface water resources. Soil erosion is the loss of phosphorus from agricultural
land and discharge into the agricultural drains. Phytoremediation of 1980 as a practical and
affordable solution used to remove pollutants. Phytoremediation selecting plants that absorb
pollutants in addition to ability, to grow in polluted and have high transpiration is very
important. There is a wide range of plants and trees in order to measure the efficiency of the
process Phytoremediation around the world have been studied.

Materials and Methods: This study aimed to evaluate the phytoremediation strategy to reduce
phosphorus in agricultural drainage water, phosphorus uptake capacity by three plant Vetiveria
zizanioides, Typha latifolia and Phragmites australis in a factorial in randomized complete
design with three replications was studied in Guilan province. For this purpose, 18 boxes with
soil was ready and after cultivation of plants, water containing superphosphate triple at a
concentration of 8 mg/liter and potassium nitrate at two levels 10 and 20 mg/liter was used to
simulate the drainage water quality. During the experiment, the ability to reduce phosphorus by
plants at depth of 35 and 70 cm, extracts was determined by measuring orthophosphate. During
the experiment, the ability to reduce phosphorus by plants at 35 and 70 cm was determined by
measuring orthophosphate of soil extracts.

Results: The results showed that the maximum absorption of the orthophosphate was in reed at
concentration 10 mg/liter and 35 cm with 99.8 percent and the least in depth of 35 cm and a
concentration of 20 mg/liter of the Vetiver plant with 99.2 percent was occurred. Also reduction
in soil's orthophosphate by Typha at concentration of 10 mg/liter and 70 cm was 99.9 percent.
The results showed the effect of nitrate concentration on orthophosphate removal of effluent
therefore nitrate concentration must be considered in design of phytoremediation system.
Because Phragmites australis has lowers standard error (0.001) and mean orthophosphate
(0.019 mg/l), was better than the two other plants in the uptake of orthophosphate. After
Phragmites australis, Typha latifolia and Vetiveria zizanioides with mean values of
orthophosphate 0.035 and 0.138 mg/l, respectively could absorb orthophosphate. Furthermore
results showed the increasing in depth of soil in Vetiver and Phragmites australis plants leads to
decrease in orthophosphate removal.

Conclusion: According to the results, Phragmites australis is proposed to remove
orthophosphate from agricultural waste water, especially in Phytoremediation of surface
drainage system in Guilan province.

Keywords: Green remediation, Phosphorus and urea fertilizer, Pollution of water resources,
Surface drainage
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