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Effect of chelating agents on remediation of cadmium and arsenic complex contaminated soil using oil

sunflower

HAN Nian', HUANG Yi-zong"", WEI Xiang—dong®, TIE Bai-qing’, ZHANG Sheng—nan', WANG Bing—shuo', BAO Qiong-li', HUANG
Yong—chun'

(1.Agro-Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2.College of Resources and
Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: To identify measures to improve the heavy metal extraction efficiency of oil sunflower on farmland soil, the effect of different che-
lating agents (NTA, EGTA, EDDS, and EDTA) on the remediation of Cd and As complex—contaminated soil by oil sunflower were studied.
The results showed the application of the four different chelating agents had little effect on the biomass of roots, stems, leaves, disk, and
grain of oil sunflower. Different chelating agents had different effects on Cd and As concentrations and accumulation in different organs of
the oil sunflower. Compared with the CK treatment, the application of NTA, EGTA, EDDS, and EDTA increased the Cd concentration in oil
sunflower disk by 30.2%, 55.1%, 41.9%, and 43.3%, respectively, and the As concentration in oil sunflower root increased by 23.6%,
18.1%, 15.6%, and 15.4%, respectively. However, the effect on Cd concentration in oil sunflower grains and stems was not significant.
Treatment with NTA, EGTA, EDDS, and EDTA increased the total Cd accumulation of oil sunflower plants by 32.8%, 45.3%, 40.5%, and

41.6%, respectively, but had no significant effect on the accumulation of As in oil sunflower. The four chelating agents had different effects
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on the Cd and As enrichment coefficients of oil sunflower but had no significant effect on Cd and As transport coefficients. Treatment with

NTA and EDTA resulted in a decrease of 21.1% and 25.0%, respectively, in soil Cd concentrations and a decrease of 18.1% and 14.3%, re-

spectively, in soil As concentrations. These four chelating agents can be used to improve the remediation efficiency of oil sunflower on Cd

and As contaminated soil.

Keywords : farmland; heavy metal; oil sunflower; chelating agent; phytoremediation; extraction technology
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Table 1 Effect of different treatments of chelating agents on biomass of oil sunflower

pOBL] /g EVS /g ik Tefk /g R FERL g ! Bt R
Treatments Root/g-plant™ Stem/g - plant™ Leaf/g-plant™ Faceplate/g - plant™ Grain/g-plant™ Total/g - plant™
CK 2.60+0.37a 34.78+4.43a 9.96x+1.01a 66.46+10.99a 10.75+1.77a 124.55+38.23a
NTA 2.65+0.46a 34.79+4.27a 10.17+0.61a 68.46+9.44a 11.07+1.52a 127.14+23.11a
EGTA 2.64+0.37a 35.26+4.62a 10.07+0.86a 67.01+11.44a 10.84+1.88a 125.81+32.27a
EDDS 2.64+0.43a 35.07+6.90a 10.41+1.54a 70.64+12.14a 11.42+1.96a 130.19+57.85a
EDTA 2.55+0.43a 34.38+4.97a 10.15+1.48a 68.73+13.77a 11.11£2.22a 126.93+55.67a

T [RIFA Rl /ING iR A B E] 22 57 8 35 (P<0.05) o R 1]

Note: The different lowercase letters in a column indicate significant differences among treatments at(P<0.05) level. The same below.
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Figure 1 Effect of different chelating agents on concentrations of Cd in oil sunflower plants
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Table 3 Effect of different chelating agents on TF of Cd in oil

sunflower plants

b3 TF g TF = TF v TF 7 gt
Treatments TF Roostem TFstemteat TF L eat-tacept TFFaceplategra
CK 2.41+0.64a 1.36+0.17a 1.16+0.15a  0.67+0.20a
NTA 2.45+0.47a 1.62+0.26a 1.10+0.26a  0.52+0.10a
EGTA 2.05+0.77a 1.61+0.43a 1.43+0.43a 0.47+0.06a
EDDS 2.34+0.51a 1.28+0.12a 1.47+0.38a 0.56+0.15a
EDTA 1.68+0.46a 1.41+0.16a 1.36+0.16a 0.58+0.08a

R4 TEEGFINHZEERRR As IR0
Table 4 Effect of different chelating agents on accumulation of As

in oil sunflower plants

M/wg B ZE/pe-HE

b It B J5§’ v/
AL Root/pg* Stem/pg* f/Mg b o it/ b o
Treatments 5 2 Leaf/pg-plant™ Total/pg - plant
plant plant
CK 30.99+4.44a 17.49+2.23a  95.37+9.76a  143.85+11.86a
NTA  31.59+5.58a 17.50+2.15a 97.35+5.90a  146.44+8.92a

EGTA  31.43+4.51a 17.73+2.33a 96.33+8.24a  145.50+8.97a
EDDS  31.44+5.16a 17.64+3.47a 99.68+14.77a 148.76x17.74a

EDTA  30.43+5.23a 17.29+2.50a 97.19+14.21a 144.91x12.84a

®2 AEEAFIHEERRR CdHI I

Table 2 Effect of different chelating agents on accumulation of Cd in oil sunflower plants

Py B/ Fl g b Thine b Rkt etk
Treatments Root/pg - plant™ Stem/pg plant™ Leaf/pg-plant™ Faceplate/pg-plant”  Grain/pg-plant™ Total/pg - plant™
CK 1.32+0.18¢ 42.58+14.94a 17.31+3.15b 131.78+19.85b 14.13+3.89a 207.12+29.40h
NTA 1.64+0.37be 54.43+£8.77a 24.73+3.67a 178.10+35.90ab 16.16+2.33a 275.07+32.21a
EGTA 2.12+0.59ab 54.51£12.73a 22.86+5.79ab 204.37+18.24a 17.14+291a 301.00+8.46a
EDDS 1.71£0.48bc 51.86+14.10a 20.60+3.73ab 199.25+37.49a 17.61£3.77a 291.04+40.73a
EDTA 2.81+0.61a 54.61£13.70a 21.68+5.09ab 196.25+47.85a 18.00+2.81a 293.35+63.27a
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Table 5 Effect of different chelating agents on TF of As in oil

sunflower plants

A Treatments TF -2 TF koosiem TF st TFsemteat
CK 0.05+0.006a 17.95+1.37a
NTA 0.05+0.005a 16.44+1.06a
EGTA 0.04+0.004a 18.96+2.05a
EDDS 0.05+0.004a 18.18+2.60a
EDTA 0.05+0.003a 19.06+1.91a

R AR Br 138 As & 5, EDTA SR PR 3 Cd & 5%
RACR AR B2, 1 EGTA A1 EDDS X 42 b + 3% Cd £
As BHEFEIA L E . 5 CKALFAHFL , EDTA AbFiLfi
MR 445 Cd & F 51K 25.0% , NTA F EDTA &b i 4
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