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Influence of Dissolved Organic Matter(DOM ) on Bioavailability of Copper in Soils

ZENG Xi-bai, YANG Jia-bo, LI Lian—fang, BAI Ling—yu

(Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Key Laboratory of Agro—
Environment and Climate Change, Ministry of Agriculture, Beijing 100081, China )

Abstract: The pot experiments were conducted to study the influence of the dissolved organic matter(DOM ) extracted from chicken manure
on the growth of cole(Brassia campestris ) and Copper(Cu) bioavailability in red soils, brown soils and black soils contaminated by copper.
The results indicated that the rates of emergence of cole both in black soils and red soils decreased with the addition of DOM, while the rate of
emergence of cole in red soils decreased significantly (P<0.05), especially when the amount of DOM addition was more than 100 mgC kg™
The rate of emergence of cole in Brown soils was not significantly affected by the addition of DOM. The biomass of cole increased and then
decreased with the increased amount of addition DOM in three soil types, while it reached at the peak when the DOM concentration was by 50
mgC kg™, In comparison with different soils, the biomass of cole ranked from high to low in turn black soil, brown soil and red soil. With the
increased DOM concentration in all three soil types, both the copper concentration in cole and the available copper content in soils were grad—
ually increased, while it reached at the peak when DOM content was 200 mgC -kg™. Compared to three soil types, the available Cu content in
red soils was significantly higher than that in black soils and brown soils with the increased added amount of DOM in soils, which might be
closely related to the lower pH in red soils. Therefore, the Cu bioavailability in soils increased with the added DOM entering into soils, which
indirectly affected the growth of crops and the Cu absorption by crops.
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Table 1 Physical-chemical properties of the tested soils

S B
B4 597 20.46 1.345 0.482
Wt 7.81 14.16 1.008 1.576
Y 4.67 14.88 1.063 1.685

Total K/ Total Fe/ Total Ca/ Total Mg/ Total. Cu/
g-kg™ g-kg” g-kg” g-kg” mg-kg
7.79 31.28 6.695 6.495 22.04
4.99 25.44 20455 10.776 17.33
12.96 48.76 0.897 3.291 28.79
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B, ST WS eI E ™, DOM. Hh ik 75 1
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R T A A e R 4t
1.5 R IE

AR SCHAH B 1) (25 A 560 10 SPSS 11.0 4K
PESERL, BE 5T Excel 2003 252 R

2 ERESH

2.1 DOM Xf/Nidi e B R0
2 5 AR DOM s bR 3 FfOA [A] £
B AR /NI L AR /NS H
F5 DOM M MK 5203 VA ¢, EATH]
3R 2 DOM X =% 3T /N et B R AR
Table 2 The effect of DOM on the seeding rate of cole

in three types of soils

+3Ed DOM Zhn+ R seeding rate/%
Added DOM amount ‘ N
into soils/mgC kg™ Rt Bt A
0 92.22 88.89 77.67
50 91.11 90.00 75.67
100 91.11 91.11 60.00*
150 88.89 90.00 42.33%
200 90.00 87.78 29.00%

E: DA SR RIS 3 R B P FOR SRR B (PO0S),
Note : The above data were all the results from three duplicates.

* means significant difference at P<0.05.

() DOM BRI F, 3 Rl e v/ S i) i v
RUTERR AL s, RO £, 2r 3 i fik, Hop 22
FA NS B R 92% , 2TIEFR A 2 80% ., iX
Fhes IR REfE— e R 15 3 Fh 3 SLht i
18 pH {55 R AR T 22 A0 06 e 1) -3 n
A DOM J&5, B/ INmseny i B =G0 T
W, TR LT P RN DOM ik 100 mgC-ke™ LA
EBF, BPSXTRREDE AR 2R (P<0.05), HEHE
DOM 5 -2 ()38 fin g B . 5 2441 88 DOM YR JiE
ik 200 mgC - kg™ B, o SRR T 48.69% , T v 1
H/INISE B BT RS K, RIS 43 B
i, X AT RS DOM [N Sk 25 4 v 1 40 48 v A 30U
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1A L NS 3 S DOM R
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/NIRRT R (%) 0 S 138 DOM. (1) % Jin &
(mgC-kg™" 1), ZFHMAICHEE P<0.01 (2 K-,
XA UL FEARIR S E T, 203 /N e i
PR DOM s finfe i) &2 i e v A G e R, Hak
P<0.01 iy E MoK, KRS 1D DOM s in
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2.6 INE o A RIS + 5208 A, Ho SR
HPRAERDN, B %5 DOM B )4 & 3
HH ARG . RTOL, ZEAS ] DOM 8 i A BEFIAH ] )
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SEM, AR ST S S BEAIR S 2 DOM i
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(B, B 7E 2R 4 4 2 i {8 430 ok 3.32.1.36,
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19.7% .84.5% , 3155 %} B [0] 119 22 53R 3] P<0.05 1) i 2%
PEAKSE . BUJ5 , BEZE DOM F I (388 Jin i AS TR
4 DOM H4H11 % 200 mgC kg™ B, A=y ik A
o) B A 0l 4= /NS A A 4 i) X RE IS
T 47.8% .42.2% , 3t 5 X RE[R]A P<0.05 537K 5 M



886 W i BRSPS AR T 0T - 3 v e A= A R P 5

2009 45 H

ZI e INISE R A R S ) IR AL BRIE AR 3 it
RIS, /NS AR Y it AR« R >
fyH>er s, R/ Nl AE Y s AT RE S TR
AR B IE 3 KA G, o H R HA P & &
2046 g ke, B E T 1 14.16 g kg™ KLLHER
14.88 g- kg™, A H THE B EWI ™ 5 i >4 1) 3 i+
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Figure 1 The effect of DOM on the biomass of cole planted

in three types of soils
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Figure 2 The effect of DOM on the copper content of cole planted

in three types of soils
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Figure 3 The effect of DOM on the copper amount in cole planted
in three kinds of soils
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Figure 4 The effect of DOM on the available copper in soils
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P TG R R A ARG B DOM s
AL AR 3 Fh 30 DOM Fin& 5
/NSO b A SR B s T AT T
RIN3 B A A RS AR S A DOM S e 1Y
BN £ 5 ARG I B (P<0.01) , £ [T 434, BT
P03 A RS 5 i BE DOM ¥k B2 1 A2 b
ok B - ¥=0.065 9x+496.779(n=15,R>=0.731 6%*) ;
4 ¥=0.043 0x+99.333 (n=15,R*=0.746 6**) ; £T 1%
Y=0.065 2x+109.26(n=15,R>=0.838 5+*), Hrf1,y W
JNIERWCE S A R Cu & (mg-kg™) , X N EAAT
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4SS, 1 DOM A 50 mgC kg™ B}, 3 Ff 415
t NS AE Y IR R R B . 3 Fh LR, /N
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