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Phytoextraction is a technique which uses plants to clean up metal-contaminated soils. Recently, vari-
ous chelating agents were introduced into this technique to increase the bioavailability of metals in
soils. Even though the technique is an economic and environment-friendly method, this cannot be ap-
plied in highly metal-contaminated areas because plants will not normally grow in such conditions.
Therefore, this research focuses on identifying chelating agents which are biodegradable and appli-
cable to highly metal-contaminated areas. Alunimum (Al) as a target metal and cysteine (Cys), histi-
dine (His), citrate, malate, oxalate, succinate, and ethylenediamine (EDA) as biodegradable chelating
agents were selected. Ethylenediamine tetraacetic acid (EDTA) was used as a comparative standard.
Plants were grown on agar media containing various chelating agents with Al to analyze the effect
on plant growth. His slightly diminished the inhibitory effect of Al on root growth of plants, whereas,
Cys, citrate, malate, oxalate, and succinate did not show significant effects. Both EDTA and EDA
strongly diminished the inhibitory effect of Al on root growth. The effect of EDA is correlated with
decreased Al uptake into the plants. In conclusion, as a biodegradable chelating agent, EDA is a good

candidate for highly Al-contaminated areas.
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EDTAE phytoextraction® A &t S5 FZ A5
A5 = chelateZ A1 9] A o] = vIs|A[5] A4 =}
AHQ Bal7t & LofuA] ot 2R FHLFEAE oF]
gty wheba HZole AAA AEet & dojue A8
BER AeolEd Uik A7t Edo] dojuba glon 1
HEAQ Ao R AE9 oA EGOE FHlEE £
o] A& {7]AHLMWOA, low molecular weight organic
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acid)¥} EDDS (ethylenediamoine disuccinic acid)©]tH6,8,14,
15,19,21].
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Fig. 1. Effects of histidine and cysteine on growth of Arabidgpsis
roots under aluminum stress. Arabidgpsis seeds were ger-
minated and grown for 7 days on an agar medium con-
taining AICl, with various concentrations of either histi-
dine (A) or cysteine (B). Afterward, root lengths were
measured. Values are means*SE of 30 seedlings.
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Fig. 2. Effects of citrate, malate, oxalate, and succinate on growth of Arabidopsis roots under aluminum stress. Arabidopsis seeds
were germinated and grown for 7 days on an agar medium containing various combinations of both AIClL, and chelating
agents, (A), citrate; (B), malate; (C), oxalate and (D), succinate. Afterward, root lengths were measured. Values are meanstSE

of 30 seedlings.
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Fig. 3. Effects of EDTA and EDA on growth of Arabidpsis roots
under aluminum stress. Arabidopsis seeds were germi-
nated and grown for 7 days on an agar medium contain-
ing various concentrations of AICl, with either 200 uM
EDTA (A) or 200 uM EDA (B). Afterward, root lengths
were measured. Values are meansSE of 30 seedlings.
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Fig. 4. Effect of EDA on aluminum concentration in Arabidopsis
seedlings. Arabidgpsis seeds were germinated and grown
for 7 days on an agar medium containing 250 uM AICl,
with or without 500 pM EDA. Afterward, aluminum con-
centrations were measured by ICP-AES. Values are
means*SE of 3 replicates.
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Phytoextractione 4/ && o]-&3te] 34 As}ete= 3 7|e2A 9502 099 EFS Agste slolth E
oFo] ZASE B9 252 §o| 57] Y314 @A) ThFR el o] Ev} A48 3 STk Phytoextractione] %A
Zolal A&7FAQ Aol A uFer A" AFelX = AEo] o] o= AEo] o3 A A
Aop7] o f7] WiEoln o3 EAH S fdste Aol & A7 FHolth A7 e s&5o2A ¢F|
TS Adstga, A o)Ex ofn| kel AlAH e 3 AEY, e H7)9 F7)4FC 2 A citric acid, malic acid,
succinic acid, oxalic acid, 2]l ethylenediamine (EDA)E ¥ 3% o™, EDTAT Hlu tjAoZ £ A3
AHEE Y b w29 dRuEE E3ee HHZ] ] A= 71 FHA ol ZdeolEVt A= e 4R
A S EAsAT dFrEel AT A& 47 dA= S|AE oM A3t datEon Al2H

FFe] Utk EDTASH EDAE ¢50 5 og A&
W FFE A 93 Aoltt. webx dFuFE
FrFoR edd A 4= 4R 7hedte

9], citrate, malate, oxalate, & 1l succinatet®
% 948 290 SAsden o aRdEd 35
AEZFAANE ZEstA SSAIAF Ae E
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