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Influence of Dissolved Organic Matter (DOM) on the Process of Adsorbing and Assimilating Copper by
Roots of Maize

LIN Hui, CAO Jun, TAO Shu

(College of Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: Maize’ s roots were exposed to different concentrations of copper and DOM in nutrient solutions to simulate diverse soil
solutions. The adsorptive form of Cu at the root epidermis and the assimilated form of Cu in the root were observed. Meanwhile, a
two — step extraction method, which successively extracted the roots with two solutions: water and MgCl, solution, was employed to
study the variation of the speciation distribution of copper at the root epidermis. The results indicated that: the copper combined with
the root exudates, which was most common at the root epidermis, was obviously influenced by the concentration of DOM in culture —
solution. DOM, however, did not significantly affect the process of surface complexation, which Cu combined at active sites on the
roots’ epidermis. The accumulation of Cu was higher in root than in shoot, and the concentration of Cu in both two parts increased
with the increase of the exposure level of Cu, but the latter (Cu in shoot) appeared no linear relationship with the exposure concen-
tration of Cu . The variation of Cu content in root seemed to not be controlled by the variation of DOM in low exposure concentration.
DOM, as an organic ligand, influenced the partition of Cu between the root epidermis and root, and restrained the internalization
process of Cu at high exposure level of DOM.
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Table 1 Exposure levels in culture — solutions

2 3 4 5 7 8 9 10 11 12
DOM/mg - L™' 0 0 0 0 10 10 10 100 100 100 100
Cu**/mol + L™ 0 1077 10°° 10°° 0 1077 10°° 107! 0 1077 10°° 10°°
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Table 2 Composition of the nutrient solution (every 40 L)

KH-PO,
1.360 9 ¢
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Figure 1 The maize biomass at different DOM and Cu exposure levels
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Figure 2 Contents of two extraction forms of Cu from root epidermis

at different DOM and Cu exposure levels
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Figure 3 Contents of the assimilation — Cu in the roots and shoots at

different DOM and Cu exposure levels

FORARH Cu WK BT Cu 1 DOM %4 5 ¥k
FER AL A H SR MoCl JRBUE AR Ak ST, B
JKAH Cu ¥R BE 3G N, MR ZH S i Bt 22 384 i, HLAR 4147
H Cu 7 RERE/K S 5 TR Cu VR BE 3G i e 12
BAEHOY X o) — O ARFR R K454 T DOM & it
AR AR I AT B A S IR R AN Cu A RS A 5 (RL7E
Cu W R BT ER, Mk DOM X MRS
Cu & B R EEMIEER . SRALUE LM, £K
ZEnfr Cu o [FRE 55 V8 TR 2 55 i IE A OG, (R AR
SRR AL (B P RSER A XTEORATL, Db
FEARAL) . DOM [RIFERE M SR B Cu BEEAMF T
ZEMF IR ZE 0 Cu 2Bk A AR BRI SR 15 4, He 5
R 5 1) A DG FE Uk v o AR ) g AR et 56 R DU
B 25 i R T AR AL 23 R U A AR ) 25 0 4%
i 08 T AR IR R, HL AR g — ik 3h 2
P o A RBFIE L IIA N T A DL EDTA
AR ETF AR IR Cu, {H RS T AR I R a3 S
B U)X IR S Cu TG B AL HEFE FH ) W et al. ff
FERBMA EDTA A AEFERIRIA N Ph H AR &8 ) b -
ozt o AEe P Y DOM Ry RIR K73+
JERETR , 45 SR WX TR ZEM IR IR Cu JO i E MR



1064 MR IFEE IR AL KA Cu R R Y 52

2004 4F 12 H

i, FUAE Cu 2%k e JEE B R A7 DOM 1] 25 7 IR i
Cu MVERT, AT RERASUCRAT 255 Cu BEILARA 2 LA
LI i AR AR Cu W Bh AL, JLHRAARPLEIA 15
0
2.4 ERRK Cu KM ESRARRKEN X R
PAEZREN 4 4 Cu WK 2 BR 4R .
S R AR T A G R e R R T ok B 1
723 A AIRIRE 5t o 0 LI Cu i E RS2, 16
3 BB P ETEE, ASRIRIRASE
S AR RS Cu(MgCL $REUGE) & R, WA
4o 75 G BN UL I3 A3 1A BOE SRR AL , RO AR BRI IO

—— DOMOmg-L!
— 10T & poM1Omg.L !
Eﬂ:ﬁ -A-DOML00mg-L ! .-~
ke -
= -
= - o
0.1 - 5
e 10 2 10 !

MgCl, BEHAAT/ng-g !
B4 REBBY Cu SRFBH Cu HEXF
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