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Capacity of nettle (Urtica Dioica L.) in adsorption of heavy metals
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Abstract

Background and Objective: Landfill leachate contains heavy metals that cause toxic effects on water
and soil near landfills. Phytoremediation is one of the control methods in which native plants with
accumulation ability are used. The aim of this study was to evaluate the accumulation strength of
heavy metals by nettle from leachate.

Material and Methodology: In the present study, after collecting nettle seeds from Tonekabon
landfill, they were planted in 16 pots and after the 6-leaf stage, placed under four concentrations of
fresh leachate (0, 30, 60 and 100%) and after the growth period, the amount of metals Heavy (by
atomic absorption spectrometer) and morphological traits were measured.

Findings: The result showed that with increasing leachate concentration, the amount of heavy metals
in all organs increased (Ni> Pb > Cd> Ar) and the aerial parts were more absorbed. In parallel with
this result, dry weight factors of stem and leaf, root and leaf area index also decreased. Calculation of
TF> 1 in nettle organs showed its ability to be more accumulative in the face of leachate.

Discussion and Conclusion: Bioremediation with using of native plants and accumulators to remove
heavy metals is a low cost and environmentally friendly method. Nettle is a native and wild plant that
grows in landfills in the north of the country and due to its accumulative power, it is a suitable species
for clearing the soil of heavy metals.

Keywords: phytoremediation, Urtica dioica L., heavy metals, landfill leachate.
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Figure 1- Site location and leachate sampling points

cdlag Hlejlw dawgy sod und slooluiliwl 4 ax g5
6l a oo PO G w95 ALl Ll pl L
o glacdale dalsl jo aiud cuds wll sl aiges ]
okl oy Yo (b o g ags alpd Slas s Ver g #0 Y

23,5 5T Lo ulS &y Gilises clacale 3,8 adlol aassy

G 4D 5l e el el (g)lme Sl 6l0 n wiged
J8le s b a4 ol OB 5 aled o (255 el
U iosl slo il 5l g Lastive 5,105 ges blis AICGIS
do wigas (0,5 (Kon 5l 9 (V JS8) dnd (65 G diged
L o O J502) 03 g Sesll Ll S 318 o5

ailiwlas yolio g anllan 5590 Jomo asl i (1o olyl plo 9 (i 2 8 (o) (o I3L8 - Jgur
Table 1. Heavy metals (mg/l) and other parameters leachate of the study area and threshold values
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Table 2. Results of analysis of physical and chemical properties of soil used in this research
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Figure 2. Amounts of lead absorbed in

shoot and root of nettle under leachate treatments
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Figure 3. Absorbed amounts of arsenic in shoot and root of nettle under leachate treatments

12

42 Fs: 109.2%%  ME=8: 4.32=0.37
43 Fs: 172.4%% W38 4062515

[
=] =

kg/mg DI sod iy pgpails 5l ke
(=]

d,0.86
d,0.18 .=
|
0%
5l 3529 (5,l8 me glas VAN Ol

EZE-S a,2.85

b 156
COTS
-

At medle

e 3o gl ges” a9 Olmebl s o (5l na™

Al s (G jloud Camnd 435 Al 5 9 (2198 Il Ho oud LA pguedls polie —F S

Figure 4. Amounts of cadmium absorbed in shoot and root of nettle under leachate treatments
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Figure 5. Amounts of nickel adsorbed on shoot and root of nettle under leachate treatments
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Table 3. The effect of different leachate levels on the morphological traits of nettle
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Table 4. Average uptake of heavy metals in waste leachate at the root of nettle
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Table 5. Average uptake of heavy metals in waste leachate in nettle shoots
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Table 6. The mean changes of morphological traits in nettle under different levels of leachate
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Figure 6 Tevalues of changes in nettle morphological variables under leachate treatments
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Table7. The mean of absorption and effect of different leachate treatments on transfer factor (TF) and heavy
metal bioaccumulation factor in nettle (BAC)
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