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Dynamics and Interrelationship of CO, Emissions and Dissolved Organic Carbon in Soils with Crop Residue
Retention Under Different Tillage Practices

QIN Yue"? LI Bin-bin', WU Lan—fang"

(1.Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, CAS,
Beijing 100101, China; 2.University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract: Crop residue retention in soils usually enhances organic matter accumulation but may also increase CO, emissions from soils. A
long—term experiment was started in 2008. Four treatments were designed : plowing with residue retention (CT+ ), plowing with residue re—
moved(CT-), no tillage with residue retention(NT+) and no—tillage with residue removed (NT-). Emissions of CO, from soils were evaluat—
ed by closed static chamber—gas chromatography method. Dissolved organic carbon (DOC ) was measured during 2010—2011 and
2012—2013 wheat seasons. The CO, emissions decreased from the sprout to the wintering stage,then increased from turning green stage,
and reached peak values at flowering stage. The CO, emissions in 2010—2011 and 2012-2013 wheat seasons were CT+:273.94 and 246.44
mg+m2-h™;CT-:212.57 and 183.54 mg-m™-h™";NT+:188.41 and 200.06 mg-m=-h; and NT-:179.66 and 179.10 mg-m=+h", respec—
tively. During 2010—2011 and 2012—2013 wheat season, the average concentrations of DOC were CT+ :0.601 and 0.467 g-kg™; CT-.
0.530 and 0.377 g-kg™;NT+:0.621 and 0.544 g-kg™'; and NT-.:0.528 and 0.402 g-kg™, respectively. Crop residue retention significantly
increased CO, emissions, DOC and soil organic matter. Tillage significantly increased CO, emission but had no effects on DOC and organic
matter. No—tillage significantly decreased CO, emissions and increased organic matter concentrations, but did not influence DOC. There was
no significant correlation between CO, emission and DOC. However, CO, emissions and contents of organic matter were positively correlated.
The concentrations of DOC and organic matter were not significantly correlated.
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Table 1 Average flux and cumulative amount of CO, emissions

during winter—wheat season

2010—2011 4F 2012—2013 4F
WH Py BB PR RO
mg-m>+h” kg-hm™ mg-m~Z+h kg+hm™
CT+ 273.94b 10 941.82¢ 246.44c 9 641.44c
CT- 212.57a 8 776.16b 183.54a 6 944.79a
NT+ 188.41a 7 124.16a 200.06b 7 526.36b
NT- 179.66a 7 001.20a 179.10a 7 242.57h

T : [l =R R FRFORTE 5%KF E2R R,

6007
_ b 2012—2013 4
= 500}
b [
= i
% 400
£ b
I# 300+
"2 i
2 20000 -
2
(U S P | g SR || S | VA, A 1|
2010/11/01 2010/12/01 2011/03/01 2011/05/01 2011/07/01
CT+ -4 NT+ H

LIV V VISR B A R 350 1 AEI IS Al
E 1 CO, HBENEE

Figure 1 Dynamic changes of CO, emissions from soils over time
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Figure 2 Dynamic changes of DOC concentrations in soils over time
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Figure 3 Average concentrations of DOC in soils
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Table 2 Correlations between CO, emissions and DOC contents

JtH 2010—2011 4¢ 2012—2013 4E
CT- 0.083 -0.060
CT+ 0.071 0.062
NT- -0.285 -0.310
NT+ -0.251 -0.267

24 FHEBEFSBELLOINEE

fEBERS FF A BRI TCRS AT AL FRH: CO, HE & 22 5+
HRif HFEFF Do , T SRS AR AL B 5 e
FFALPEAY CO, BT 228, SFEFFS IS 21T E
AR T RS AR i B DL CO, TRk
ML, THEEEE SRR, BIARAL BA RS FTAE /N
HEBEMNA 40.8%~47.1%LL CO, IR b T, %
X — e BIN NG Z AU 1.7%~4.1%., XA fE=H
T EIREE S RS AR B e 5 R
ATy, W53 A 0% BB A T S R T RS AR
FLEE AR PR G218 1 Lo R AR, A
FEFF43 % LB AN CO, HERUR Tk E , FEFFEH G, B
FEAL PR b p i FE I = A2 1) CO, (5 B 43%,
FE A B A ER R AT A 7 A2 10 CO, T R 3.7%

TR H A FAE 2010—2011,2012—2013 4E B7 7% FF
WINEAnER 3 Fs.

%3 HFEHEE(kgC-hm™)

Table 3 Quantity of crop residue retention in soils

i H 2010—2011 4f 2012—2013 4
CT+ 1501.41 1 568.33
NT+ 1 899.62 1798.31
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Table 4 Soil organic matter contents in different treatments

TiH CT+ CT- NT+ NT-

2008 A=A F T (R ) 1220 1220 1220 1220
2010—2011 4/ NEBEFIET 1567 1242 1418 1458
2010—2011 4/ NEFBIGIRE 1642 1231 1503 14.21
2012—2013 4E/NEZEFIET 1895 1257 1732 17.06
2012—2013 4E/NEFIYGRE 1921 1245 1819  16.46
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Table 5 Correlations between soil organic matter contents
and CO, fluxes

WiH 2010—2011 4f 2012—2013 4§
CT- 0.389 0.507 *
CT+ 0.127 0.099
NT- 0.257 0.179
NT+ 0.203 -0.093
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Table 6 Correlations between soil organic matter contents

and DOC contents

JitH 2010—2011 4F 2012—2013 4E
CT- 0.032 0.028
CT+ 0.023 -0.156
NT- 0.039 0.029
NT+ -0.251 -0.154
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