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Effects of Different Gradients of Heavy Metal Contamination on Soil Organic Carbon

Mineralization of Paddy Soil with Addition of Corn Straw

YING Duo, ZHAO Xijun, ZHANG Xuhui Y XU Ziyin, YAN Hua, ZHANG Yujiao, ZHENG Jufeng, LIU Xiaoyu, LI Lianqing,
PAN Genxing

(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Paddy soil samples with different degrees of Cd/Pb contamination in south Jiangsu were collected, and an incubation
experiment was conducted to study the effects of corn straw addition (fresh carbon) on the mineralization of soil organic carbon
(SOC, old carbon). CO, fluxes, 8'°C abundance, contents of total organic carbon and labile organic carbon fractions were
measured, and the priming effect after corn straw addition was calculated. The results showed that the corn straw addition
increased the mineralization rate and cumulative mineralization of SOC, and the cumulative mineralization of SOC increased by
120% for light pollution (P0), 540% for moderate pollution (P1), and 360% for heavy pollution (P2), respectively. Moreover, corn
straw addition also promoted the mineralization rate of the original SOC. Compared with PO and P1, P2 could further promote the
mineralization of old carbon in paddy soil and reduce the content of dissolved organic carbon, and its relative priming effect was
significantly higher than those of PO and P1 in different incubation stages. The relative priming effects reached the highest at the
30" day, which were 47.3% for PO, 148.2% for P1, and 189.2% for P2, respectively.

Key words: Heavy metal pollution; Corn stalk; Organic matter mineralization; Priming effect
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Table 1 Basic characteristics of tested soils

T pH H LR (g/kg) A (g/kg) CEC(cmol/kg) 2 (mg/kg) 44 (mg/kg)
PO 6.07 30.10 0.6 19.95 0.44 14.45
Pl 6.17 28.70 0.6 21.30 0.61 15.58
P2 6.00 27.30 0.63 18.70 0.36 15.38

1.2 TEFNHRYT LEFAR

B FRE B 4 B V5 Y £ FE X3 2 mm i, FR
# 100.00 g F 500 ml |~ B IR, 508 P FR AL B .
O IMTRFEFFLHELACL: HHR A 20 B
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FRORINE KA FE L 25 ) 55 38 e I A — 2
BK, FIEFDCAS N+ SRR SR AR s TR, A
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7 ~ 10 d MR, MK EORFE A PLER & 5D
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I o AR AR AR L IS K
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3)
4
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(5)
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K HH SPSS 18.0 FRAF X} Ab B E] 14 25 S 04707 2253 #1 B
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2 HREHN

HRABLEECERERNBE T TREH
AN )R B T Y A HEAE S b 0 T 4R S E K
2 fR, T4 Cd e ToTE YL HEPo)H
AR, P20 2.26 mg/kg; TEERETS YL 60 m 14
(PO &R, XN 4.19 mg/kg; 7675 YL T
+HEP2) P RS, E¥k 36.68 mg/kg, 4 Pb A
HAEARFR PR BEER, £ PO £
9 37.17 mg/kg, 7 P1 Al P2 A Herp-F34 5k 232,01 ~
251.67 mg/kg, 4 Cu & EIEAR T FEhWfrfEE i
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Table 2 Concentrations of heavy metals and Nemero indexes in different soils tested

o 48 A i (m/ke) CaCl BHEAMAE T4 Mmgke) 145
Cu Zn cd Pb cd Pb ECE 4
PO 5136+4.75¢  113.33+£8.02b  226+026¢ 37.17+£847b 0.22+0.03b 0.00 1.78
Pl 69.1+048b  133.33+£20.11b  4.19+0.048b  232.01 +29.85a 131£030b  0.570+£0.070b  3.38
P2 121421452 3285+353a  36.68+3.62a  251.67+19.46a  2043+3.76a  1292+036a  27.46

T FIUARF/NG PR ARG Yt B LSRRI 22 57 3 (P<0.05); TIRERGTSRRE N Ps<07 %45 07<Ps<1.0 T

25 1.0<P»<2.0 B&I55%; 2.0<P 5<3.0 Fi54L;

P4>3.0 BG4,
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corn straw addition during incubation
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Fig. 2 Effects of corn straw addition on organic carbon contents in
paddy soils under different pollution after 30d incubation
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Fig. 3 Effects of corn straw addition on labile organic carbon fractions in paddy soils under different pollution after 30d incubation
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Fig.4 Partioning of CO, evolution (A) and priming effects (B) after the addition corn straw in 2d, 7d and 30d incubation
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