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Dynamics of Dissolved Organic Matter and Its Effect on Copper and Cadmium

Activity in the Contaminated Wheat Soil: Field Micro-Plot Trials
PAN Yi, ZHOU Li-xiang

(Environmental Engineering Department; College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095,
China)

Abstract: Studies were carried out to investigate effect of application of straw manure, pig manure; and pure fertilizer on dynamics of dissolved
organic matter (DOM) as well as copper and cadmium activity in the soil cultivating wheat by field micro-plot trials. Also the distribution of
DOM in the different depth of soil was studied. The results showed that the concentration of DOM in three treated soils decreased with wheat
growth, especially before the wheat jointing stage. Compared with the control treatment without the addition of organic manures, the
concentration of DOM in the orangic manure-treated soils increased drastically. The concentration of DOM was highest in the depth of 0 to 20
cm and decreased with depth. Meanwhile the mainly transference depth of DOM was 40 ¢cm and a little of DOM can transfer to the depth of 60
cm. Before the wheat jointing stage, the concentration of DOM in rhizosphere soil was consistent with that in the bulk soil, and increased
drastically after that period. It reached the maximum in heading stage then decreased gradually. The study also observed that the dynamic trend
of exchangeable copper in rhizosphere and bulk soil was highly similar to the corresponding DOM. Also there was a significant correlation ( r =
0.672, n=60) between the concentration of DOM and exchangeable copper in three treatments of total 60 samples. The result showed that the
activity of soil copper could be accelerated by DOM while cadmium not obviously.
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Table 1 Preliminary physic-chemical properties of the selected organic manures and the soil

I, DOC. BAHIWOC AN 2P KO A4 Cw) AHRCCd
B R pH » . _
/mg*kg 1% 1% 1% 1% /mg*kg /mg*kg
Bt 7.83 16 890 21.3 1.43 1.98 2.33 528.9 ARKLH
FEFT 6.42 32 580 42.6 0.93 0.17 1.95 19.8 ARELH
T4 7.26 12.69 0.41 0.075 0.11 1.44 269.6 6.13
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Fig.1 Dynamics of DOM concentration at different depths of
soil planted with wheat as influenced by the application of

different fertilizer
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PAERHEZC0 ~ 20 em), 2 DOC ¥R B 13 LE 56 42 it
PCRE T Ab 2 5y . SM AL FRAE R ZF I CO D DOC < FE Ay
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Fig.2  Dynamics of DOM concentration in rhizosphere and bulk soil
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Fig.3  Dynamics of exchangeable copper in rhizosphere and

bulk soil at three different treatments

HARE R I, AN AR K W], 3 cd 3
WENEE Cu ARAANFECHE 4. % T SM F1 PM
AEFE, A5 10 4T W LART, 16 T F AL BRI A 5
14 F R LLRT, TR FAR B LA et od i
JUPFRAT 25, HIBEH /N 2 A Kaf A W BT+
R e M Br A et cd 23 i AT 4R IS 0.069
mg*kg ' (SM).0.086 mg*kg ' (PMD A 0.091 mgekg™'
(F) EF+-310.215 mgekg ' (SM)+0.162 mg kg™ ' (PM)
H10.143 mgekg™" (F); 1M HARAZ et ¢d WA 0.070
mg*kg™' (SM).0.084 mgekg™' (PM).0.090 mg*kg™'
(F) EF+ 3] 0.194 mgekg™' (SM)D. 0.142 mgokg™'
(PMD+0.138 mg*kg ™' (F). & WIALLE , SM F1 PM 4t
L, B AR IS ed U5 2248 BT (HAR PR
Herh od BTS2, HARRIAR A 30 R E, —
B CREBR AT AR 3O A P Cd A7 0.133 mgekg ™
(SMDAT 0.213 mgekg ™" (PM) . Bl 20 e 3k 30 — & 17
ARRZESR, X Cu WIS BAE X T F b5



864 7N 58

F} 2% 28 &

WARBI S, HE % m %A SM M PM 22K,
eI 2 0.025 mgekg ™' .

0.5
SM

~ 04

2

g 03 -

3

& 02 -

£ —O— 0~20cm

® 01l —o— kR

AWk Cd/mg kg !

A Btk Cd/mg-kg !

0 | l l | l l

0 4 § 12 16 20 24 28
ANFEAEACI TR/

4 NMEERIERINIFELERIFER
TP B cd BERMELIE
Fig.4  Dynamics of exchangeable cadmium in rhizosphere and

bulk soil at three different treatments
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