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EDTA and EDDS Enhanced Remediation of Cd and Pb Contaminated Soil by Ramie( Boehmeria Nivea )

LIU Jin!, YIN Xian—qiang"?, SUN Hui-min'?, LU Jia~long'2, WEI Ge-hong’

(1.College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory of Plant Nutrition
and the Agri—environment in Northwest China, Ministry of Agriculture, Yangling 712100, China; 3. College of Life Science, Northwest A&F
University, Yangling 712100, China)

Abstract: Ramie ( Boehmeria nivea) has showed potential to remediate heavy metal contaminated soils. However, low availability of heavy
metals in soils limits the remediation efficiencies. Here a pot experiment was conducted to assess the effects of two chelating agents, ethylene
diamine disuccinate (EDDS) and ethylene diamine tetraacetate (EDTA ), on the uptake of Cd and Pb by ramie in Cd and Pb contaminated
yellow—cinnamon soil. Biomass and malondialdehyde (MDA ) content of ramie and concentrations of Cd and Pb in both different parts of
ramie and soil were measured. The total content of Cd and Pb in leaf, shoot and root of ramie grown in EDTA and EDDS treated soils in—
creased significantly, suggesting the activation of heavy metals in the soils. At 1.5 mmol kg™ to 3 mmol *kg™ of chelating agents, EDDS per—
formed better in Cd accumulation than EDTA did, with Cd removal being 16% to 27% greater than the control(no chelating agent ). At high—
er than 3 mmol *kg™ of chelating agents, however, ramie with EDTA treatment had higher Cd concentration than that with EDDS. For Pb
contaminated soil, EDTA activated Pb better than EDDS did, and the removal efficiency of Pb by ramie increased by up to 22.6%. Applica—
tions of both EDTA and EDDS reduced ramie biomass but improved the content of MDA in leaves. However, EDDS showed less adverse ef—
fects on ramie than EDTA did at the same concentrations.

Keywords: EDDS; EDTA; ramie; contaminated soil; enhanced remediation
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Table 1 Physical and chemical properties of tested soil

H(12.5) AL CEC/ g U | ] e
pHt L OM/g kg™ cmol kg™ Total N/g-kg™ Total Plg kg™ Total Kig-kg Total Ph/mg*kg™ Total Cd/mg kg™
7.80 38.54 18.21 1.32 1.12 17.56 204.54 95.2
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Figure 1 Effects of EDTA applications on ramie biomass

S EERI

Table 2 Effects of EDTA and EDDS on different forms of Pb and Cd in soil

yhsLl Cd & it/mg kg™ Pb & it/mg kg

mmol kg™ FATHREA LGP CIE=Ria Rt s g Al S s A S LIE=R % Bt 75
CK 35.600+£0.854e 9.972+0.428¢ 1.087+0.089bh  48.541+1.233a  6.942+0.382e 140.943+3.198b 9.906+1.017b  46.749+1.822a
EDTA 1.5 37.489+0.849¢ 10.386+0.232¢ 1.230+0.287b  46.095+1.284a  7.216+0.323de 140.805+5.121b 7.163+0.784c  49.356+3.844a
EDTA 3 40.856+1.560d 11.870+0.190d 0.970+0.103b  42.362+1.818b  10.020+0.218¢ 149.261+6.517a  9.118+0.850bc  36.141+1.922¢
EDTA 6 42.615+1.515¢ 12.467+0.240c 1.374+0.269b  38.744+1.765¢  11.398+0.522h  145.243+3.535ab  10.314+0.801ab 37.585+3.074bc
EDTA 9  50.568+0.397a 14.089+0.235a 1.040+0.194b  29.503+1.440e 12.861+0.351a 141.228+3.893b 7.581+0.549¢ 42.871x1.537b
EDDS 1.5 46.100+£2.642b 12.757+0.220c 1.833+0.329a  34.706+£1.499d  7.982+0.288d 144.248+4.234ab  10.671£0.959ab 41.639+2.620b
EDDS 3 43.476+1.640c 12.902+0.173¢ 1.053+0.139b  38.149+1.244¢  7.798+0.395d 151.491+3.818a 8.369+0.769¢  36.882+2.486¢
EDDS 6  42.571+1.235¢ 13.171+0.324b 1.301+0.081b  38.157+1.215¢  7.527+0.409de  145.249+1.459ab  8.213+0.626c 43.551+2.034b
EDDS 9  49.190+0.881a 13.398+0.112b 1.169+0.141b  31.443+0.98%¢  7.950+0.510d 137.103+1.908¢  12.466+1.005a 47.020+1.233a

T« A B o 5 B AR I) 2m 22 53 .35 (P<0.05 ) o

NGB

Note: Different letters within a column mean significant difference at 0.05 level. The same bellow.
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Figure 2 Effects of EDDS applications on ramie biomass
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Figure 3 Content of MDA in ramie leaves
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HCd FEIEINT 0.19~4.21 £%,Pb SEIEINT 1.31~
3.82 1% ;25 H Cd RN T 2.20~3.05 %, Pb 5 H Y
T 1.05~6.78 f5; M cd FEMEM T 1.50~3.29
%, Pb ST 0.70~2.41 £5. XFH EDTA Bt
TR R HUAE HE T 2 BRAS BB X Cd F1 Ph AR, AH
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Table 3 Content of Cd and Pb in different parts of ramie with different remediation treatments

Cd & /mg kg

Pb ﬁi/mg' ke

A3 /mmol * kg™

I - it £ EE
CK 0.927+0.122de 1.571+0.090f 6.531+0.710f 1.802+0.107e 0.243+0.031f 8.898+0.601g
EDTA 1.5 1.100+0.216d 5.025+0.496b 16.326+2.012d 4.165+0.256¢ 0.498+0.046de 15.094+0.581e
EDTA 3 3.442+0.137¢ 5.479+0.877ab 19.573+1.586¢ 4.604+0.529¢ 1.015+0.085¢ 19.840+1.438cd
EDTA 6 4.589+0.083b 6.129+0.679a 22.004+0.988b 5.894+0.189b 1.447+0.176b 25.137+3.337b
EDTA 9 4.837+0.160a 6.368+0.771a 28.031+4.455a 8.679+0.940a 1.891+0.286a 30.326+2.021a
EDDS 1.5 1.022+0.092de 2.986+0.199¢ 19.228+1.815¢ 2.027+0.221de 0.429+0.047¢ 12.687+0.945f
EDDS 3 0.833+0.062¢ 1.598+0.076f 19.825+0.466¢ 2.125+0.077de 0.495+0.031de 18.384+0.886d
EDDS 6 1.082+0.083d 3.307+0.135d 11.272+1.419 2.948+0.174d 0.629+0.054d 17.487+0.975d
EDDS 9 1.107+0.069d 3.774+0.391¢ 11.285+1.348e 2.770+0.132d 1.339+0.113b 22.297+2.003¢
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Figure 4 Effects of EDTA and EDDS on Cd accumulation in ramie
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Figure 6 Effect of phytochemical remediation on Cd content in soil

16or OEDTA [EDDS

MO F {:I‘ {‘ _I_
0 120 B
W E3 {~

= 100

g L
w 80
jynd 60+
40t
20}

/

15

CK 1.5 3 6 9
A FEIK S fmmol © kg’l

B 7 BREEEXMLEPESENIM

Figure 7 Effect of phytochemical remediation on Pb content in soil
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