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6- Methemoglobinemia
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Table 1- Food solution used in the experiment to provide the plants nutrition based on Pryanyshnykvva method

Salts bSos

Amount (gr.Lit™) (s ;3 ,5) aslisw! 5,90 ,laio

l’?“?"i s_:‘)...u (NH4N03)
pijie Sl (MgSOy)
Olawd M.MJSLS.) (CaHPO42H20)
el 215 (KC)

ool s (FeCls)
olS” Sl g (CaS04.2H,0)

0.24
0.06
0.172
0.15
0.025
0.344
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Table 2- Amount of salt added to achieve required levels of nitrate and phosphate to the plants growth medium (in volume
2.5 liters of water)

Phosphate Nitrate
1500 clile gy Sai Jlado 1500 clile ¢l p Sei jlado
(5 ko) KHoPO: (il o (10,5 k) KNOs () < #

Amount of salt for ©) Ma (9) Amount of salt for Ma (9)

concentration 5, 10, 15 (mg) concentration 5, 10, 15 (mg)
M=136.09 M=101.11
53.625, 35.75, 17.875 94.99 21,42, 63 62.008
Je e Sy e

ma,: The atomic mass, M: Molarity
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2- Technical handbook of IR Iran Soil and water

research institute. 1991. No. 893 and 982.
3- Bioconcentration Factor

4- Translocation Factor
5- Tolerance Index
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1- Standard Methods for the Examination of Water and
Wastewater (https://www.standardmethods.org)
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Introduction: There is necessary to clean up the nitrate and phosphate from surface waters before effluence
of them to environment and eutrophication formation because of water health importance and considering to
nitrate and phosphate consequences. Nitrate and ammonium as the - forms of inorganic and nitrogen have been
subjected to the center of issues related to environment pollutants and water resources in a long time. The nitrate
is more important than other inorganic nitrogen forms such as ammonium because of various reasons such as
high dynamics and causing diseases such as some of digestion system and lymph nodes cancers in adults and
methemoglobinemia in infants. Therefore the maximum concentration of this ion in drinking water has been
determined as 45 mg.Lit™ by WHO. Regarding the importance of the water health and the complications due to
existence of some compounds such as nitrate and phosphate, in this experiment, the possibility of elimination or
decreasing excess nitrate and phosphate from water in hydroponic conditions using of two watercress and
pennyroyal plants was evaluated. Watercress (Nasturtium officinale) and pennyroyal (Mentha pulegium) were
selected because of some properties such as adaptability with the most climates of Iran amd less requirements
care.

Materials and Methods: Two RCD factorial experiments were carried out to evaluate the ability of
watercress and pennyroyal to biosorption of nitrate and phosphate from polluted water in hydroponic conditions.
First factor was plant species including watercress and pennyroyal. Second factor included nitrate (50, 100, 150
Mg/L) and phosphate (5, 10, 15 Mg/L) in first and second experiment respectively. The final concentrations of
nitrate and phosphate in water was measured using spectrophotometer in wavelength of 410 nm and 690 nm by
sulphate brucine and chloride methods , respectively, which are mentioned in Standard Methods for the
Examination of Water and Wastewater. At the end of the each experiment, watercress and pennyroyal plants
were brought out from the pots carefully and their roots and shoots were separated. Roots and shoots were placed
in aluminum foil separately and were dried by oven method (50°C and 48 h). The weights of dried samples were
measured by a digital balance scale (0.001 gr accuracy). Three accumulation indices including Bio-concentration
Factor, Translocation Factor and Tolerance Index were calculated by measuring of nitrate and phosphate
accumulation in roots and shoots

Results and Discussion: According to the results, root phosphate accumulation in two plants was different
significantly (p < 0.05). Also, the level values of nitrate and phosphate were resulted to their root accumulation
significantly. In this regard, the phosphate accumulation in watercress root changed to 10 mg. Lit? significantly
and reached to 4.3 mg.Kg! dry weight in this concentration. While for pennyroyal, there was no significant
increasing in roots phosphate accumulation when its concentration was increased in medium (p < 0.05). Although
phosphate accumulation was difference between the two plants in root and shoots, there was similar the
alteration of phosphor bioconcentration trend. Because increasing of phosphate concentration resulted in
significant decreasing of this index. Whilst both of watercress and pennyroyal accumulated high amount of
nitrate and phosphate, quantity of accumulation in shoots was higher than of roots. Consequently, nitrate
translocation factor was 1.3 in watercress and 1.07 in pennyroyal, and phosphor translocation factor was 1.07
and 0.94 in watercress and pennyroyal respectively.

Conclusions: Results indicated that two plants were pollutants purified of nitrate and phosphate (The nitrate
translocation factors were 1.3 and 1.07 in watercress and pennyroyal and the phosphate translocation factors
were 1.07 and 094 in watercress and pennyroyal, respectively). Generally, it was found that watercress and
pennyroyal have extractive behavior completely about nitrate and phosphate. Because of the high ability of these
plants in biosorption of phosphate and nitrate, with recovery of nitrogen and phosphorus cycle, they can be used
as organic resources of nitrogen and phosphor supply in agricultural soil and prevent from entrancing them to
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seas. It is more important about phosphate, which has slowly cycle. Therefore two main roles for watercress and
pennyroyal in aquatic ecosystems are expected. First, perform as bio-filter and returning the nitrogen and
phosphor from surface water or wastewater for preventing the environmental pollution and second as secondary
saleable or utilizable crop such as green manure and so on.
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