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Table 1  Effects of EDTA and organic acids with laver molecular weight on the form
distribution of Cu i soil solution during the growth of Brassica juncea (mg L™ 1)
4 5 3
Samples collected on 27" April Samples collected on 31M ay
Treatment
Total Cu Norlabile Cu Labile Cu Total Cu Nor labile Cu Labie Cu
CK 0.08%0.05 0.04 0. 02 0.03%0. 03 0.19%0.08 0.12£0.02  0.06X0. 06
EDTA 57.4120.3 55.6%19.7 1. 80%0. € 41.1%18. 1 38.5%18.1  2.61%0.00
0A 0.10£0.06 0.07710. 03 0.0210. 3 0. 1110.06 0.0610.02  0.05%0.04
CA 0. 08%0.02 0.05%0. 01 0. 03%0. 01 0. 17%£0.06 0.08£0. 03 0.09%0. 03
MA 0.11£0.04 0.0630. 00 0.05%0. 4 0.10£0.02 0.060.02  0.05%0.00
60
—e— Total 2.2 EDTA
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= 2 s EDT'A3 mmol kg ! ,
F; NH:NOs Cu 0.70 mg kg~ '
S 21.1mg kg ', 30
3 s NH4NO3
15-Mar 25-Mar 4-Apr 14-Apr 24-Apr 4-May (p>0.05) NH40Ac
B # Date NH4NO3 EDTA 3 mmol
5 . ke” ', NH40Ac
Fig.3 Cu dyramics of il solution during the ’
growth of Brassicajuncen , EDTA s NH40Ac

NH4NO3
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Table2 FEffects of EDTA and organic acids with lower molecular weight on the form distribution of Cu in the soil( mg kg™ !)

Single extraction

Sequential extraction

T reatment
NH,;NO; NH,0Ac EDTA HOAc NH,OH. HCl H0,
CK 0.70%£0.10bB  5.25%0.26bB 109.2%1.8 23.7%0.6 £9.5%0.8 44.7%1.5
EDTA 211708224  21.0%F1. GA 111617 24.7%0.1 41.3%0.7 44.0%1.1
0A 0.6410.04B 4 84730. 18HB 110.0£2.6 23,3103 £0.4%1.0 45.2%1.2
CA 0.68%0. 14bB 4. 6630. 38B 106.7%6.6 23.0%0.7 43.240.6 45.2%0.6
MA 0.68%0.10bB  4.77%0.21bB 109.4%2.9 23 1%L 1 4.9%0.8 44.9%0.2
2.3 EDTA
2.3.1 3 , EDTA
) ,
Cu  115.8mg ke ,
Cu [17]’
3 EDIA

Table 3 Effects of EDTA and organic acids with bwer molecular weight on the plant height and biomass of Brassica juncea

Plant biomass( g pot~ ')

Plant height
Treament
(an)
Leaves Stems Roots
CK 53.0%25.5 5.05%1.09 4.26%3 37 0.80£0.40
EDTA 6.515.7 4.8010.52 2.55%0.45 0.79%0.20
OA 48.3133.7 5.491%2.38 3.09%1.91 0.70%0. 57
CA 8.2+23.8 5.27%1.37 3.27%0. 87 0.53%0 4
MA 59.6129.2 5.53%1.23 2.8710.85 0.76t0.2
2.3.2 EDIA 3 mnol kg™ ,
18.1 mg ke ! 52.7mg kg™ !, 2 (4
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EDTA
, EDTA 3 mmol kg™ ' ,
189.9Hg pot™ ' 415.7 Hg pot” ', 1.21
(4
4 EDIA Cu

Table 4 Effeds of EDTA and organic acids with lover molecular weight on the concentrations and uptaking amount

of Cu in the plant of Brassica juncea

Concentrations of Cu in plant (mg kg™ 1) Uptake of Cu by plant (g pot™ ')
Treatment Total
Leaves Stems Roots Leaves Stems Root s uptake
CK 18.113.0bB 9.9f1.6  756%X2.90B  89.7X44bB  39.2%26.3 61.0E323bB 189 9B

EDIA 32.7110.3aA  15.0%4.3a  158.3£20. A 251.3E£49.7aA 38.0%11.5 126.4%143.8A 415 TaA

OA 17.2%12. 8B 8.8t1L2b 61.8%34 %bB 97.4%51.9bB  26.3f14.7 3B.2E350bB  156.9B
CA 17.2%+4.7bB  8.1x1.0b 78.6%33.3bB  940%47.0bB 27.0%10.1 41.9%34 6hB 162 8B
MA 17.4%20.5B 9.6X1.9%  94.3%f6.6bB  96.2%E21.8bB  26.6F4.1  70.5%15.8B  193.3bB
-1
1. 3mmol kg pH 6.3 EDIA ,
, TOC 3 mmol kg™ 'pH 6.3
2. EDIA NH4NO3 NH40Ac ,  EDIA
2
3. EDrA ,
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CHELATE- ENHANCED PHYTOREMEDIATION OF COPPER POLLUTED SOIL
[IL EFFECTS OF EDTA AND LOW MOLECULE WEIGHT ORGANIC ACIDS

Wu Long hua Tuo Yongming
(Institute f Sol Science, Chinese Acadeny ¢ Sciences, Narjing  210008)

Summary

Pot experiment was conduded to study the effects of EDITA and organic acids wih lower molecular
weight on the properties of soil solution, the form distribution of Cu in the soil and Cu uptake by Indian
mustard( Brassica juncea) . Results showed that the total cncentration of Cu and especially the nonlabile
Cu in soil solution significantly increased after the addition of 3 mmol kg™ 'of EDTA, it had a good relation-
ship with the total organic carbon (TOC) in the soil solution. EDTA increased the contents of NH,NO 7 ex-
tractable and NH ,OAe- extractable in the soil solid phase. The addition of EDTA did not affed the growth of
Indian mustard, but significantly increased the concentrations of Cu in the leaves, stems and roots of the
plants. Therefore, the Cu uptake by Indian mustard was greatly enhanced and the remediation efficiency im-
proved signficantly. The addition of 3 mmol kg™ 'oxalic acid, citric acid or malic acid had no effect on the
Cu concentrations in different fractions in the aqueous and solid phase of soil, and on the plant growth and
Cu uptake by Indian mustard.

Key words EDTA, Organic acid with lower molecular weight, TOC, Cu, Brassica juncea , Phytore-

mediation



