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Effect of EDDS Application on Soil Cu/Cd Availability and Upfake/transport beéastor
LIU Wen-ying"?, WU Gang', HU Hong-qing”" f | & | \ ,.-‘f —

[ .-" { F F.
(1. College of Resources and Environment, Huazhong Agrlcullural Unlversuy, Wuhan 430070, China; 2. Chongqlng .Academ\ O'f Ag}lcu Itural Sciences, Chongqm 01329, r.Chlna
Abstract: To investigate the effect of chelating agents on p aql uptake of heavy metals, castor (Ricinus communp& L. ) was uSed as the test pldnt Soil culture and Bgt exPeﬂmeus{:« vere
conducted to study the effepfs of dlfferem wncentmtlons fof (;'l‘hy enedlpmme d1s‘ucc1nm acid (EDDS) on the form of Cf and Cdjin sog, and their absorption and transgfpl bv caslor.
The r‘eﬂs showed that, fhe appli lication of EDDS ﬂgmﬁcantlf7 mbrpasﬁd ']frg egn of available Cu and Cd. Afw')’ lidayﬁf cultiyation _,',_@(S available Cu and Cd concentr,a'fmns in the,
soilf mcreaped by 43¢ OL% 103._,55% and 51. 78%-69. 43% ﬁc;a;é‘r DS-promoted the conversion of reduuble Cuto wea* acidjextractable and increaged.themebility o ;
Meanwhllé the applmnoh Qf'FDDS promoted the dbsorptloh transport ard enﬁment of Cu in castor. Unﬂ'brt appllcdhon of2. 5 mmol-kg" EDDS and'3 'Q mmol kg™ E ffgu
the Cul coqcentrdhons in thel'slmots were 4. 88 times and' 16, |65 ,u‘m@,s high thM‘thdt of the control (P<0. 053 Zbe Cﬁ con(entrknons in the roots were 2. 89 timeSand 3 0 times
h«gl-re"r'I thanthat of the conlrol (P<0.05), respectively! Thg Cmtransgorip@fﬁcnenl ﬂgmflcanlly increased' by 72 73%.-and 381. 82% when treated with EDDS 2. 5 and DS 5. 0.
Slm@dneouily the phvloéxlra( tion of Cu in shoots, rgots, and lhen: sum were 14, QS 2. 16 and 4.70 llmes ‘higher than that of the control (P<0.05), respectively, when treated
Wld’l HDDS 5. 0 Fur.!fermqre EDBS significantly mcreased.the Cd MCHWM When treated with EDDS 2. 5 the shoots and roots increased by 15. 15% and 57. 42%,
respe‘clnﬂkl\ ,;."'ﬁd the phyloexlrdcllon of total Cd signific anlly increased hy*3744%. Generally, the EDDS treatment could increase the available Cu and Cd in soil, promote the
uptake ofCU and Cd, and improve the phytoremediation efficiency of castor. Among them, the addition of 5.0 mmol+kg™ EDDS had the best effect for Cu, whereas the addition of
2.5 mmf)l kg™ EDDS had a higher increase in the phytoextraction of Cd.
Key words: Cu; Cd; N, N'-ethylenediamine disuccinic acid (EDDS) ; castor; phytoremediation; heavy metal forms
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Fig. 3 Effect of incubation time after EDDS addition

on Cu fractions in soil
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Table 1 Pearson correlation coefficient of soil pH, DOC, and available Cu and Cd
DTPA-Cu DTPA-Cd 1% pH +3¢ boc
DTPA-Cu 1
DTPA-Cd 0.896™"
14 pH 0.013 -0.017 1
+ 1 DoC 0.7017" 0.745™ -0.285 1

1)*#34 P<0.01
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Fig. 7 Effect of EDDS on Cu concentration in castor
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Table 2 Effect of EDDS on the accumulation and transportation of Cu in castor

Ak Mo 1 A AR B %8 R e ERE EEER
/p.g-pot”! /pg-pot”! /pg-pot”! (TF) (BCF ) (BCF )

EDDS 0 52.59+0.83¢ 194.52+2.08b 247.10£2.65¢ 0.1120.00¢ 0.1520.00¢ 0.020.00¢

EDDS 2.5 254.36+24.81b 412.30+47.62a 666.66+71.21b 0.19+0.02b 0.44+0.04b 0.08:0.00b

EDDS 5.0 740.52+70.10a 419.64+87.13a 1 160.15+153.00a 0.53+0.05a 0.54+0.05 ab 0.28+0.02a
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EDDS 5.0 4b B 5 , BRK b 3 o (Cd) 43 5 Ry 1. 23
mg ke Fl 1. 34 mg-ke ' (K] 8) , 5 AN EDDS &b B AH
b 8 A T 15, 15% A1 25. 46% 5 #3H o (Cd) 43 %) K
5.25 mg kg M 5.51 mg-kg"', Ho Xt B 43 50 88 0 T
57.42% F165. 17%(P< 0. 05).
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Table 3 Effect of EDDS addition on the accumulation and transportation of Cd in castor
e Ho b PR R i dak S it £HL LR N EXE N
/wg-pot™ /ug-pot™ /wg-pot™ (TF) (BCF ) (BCF )

EDDS 0 8.90+0.39ab 11.34£1.10a 20.24+1.30b 0.33+0.03a 2.81+0.11b 1.04+0.02¢
EDDS 2.5 9.94+0.69a 13.03+1.41a 22.96+1.97a 0.24+0.03a 5.14+0.39a 1.20+0.07ab
EDDS 5.0 9.29+0.48a 11.08+1.76a 20.38+2.09b 0.25+0.02a 5.39+0.40a 1.31+0.05a
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