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The dynamics of soil respiration in a winter wheat field with plastic mulched-

ridges and unmulched furrows
SHANGGUAN Yuxian, SHI Ripeng, HAN Kun, WANG Linquan "

College of Resources and Environment, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100, China

Abstract: The objectives of this experiment were to study the effects of a plastic mulched-ridges and unmulched furrows
(PMRF) cropping system on soil respiration. The experiment field was planted to winter wheat. Soil CO, emission was
determined with an SR1LP chamber ( Qubit Inc. , Canada) between October 2010 and June 2011. The data suggested that
soil CO, emission in the plastic film mulched-ridge ( RM) was greater than that in an unmulched, smooth field (FC).
Furthermore, CO, emission rates from the plastic film-mulched ridges were greater than those from the unmulched furrows
(FU). The mean soil CO, fluxes were (1.14+0.20) pmol CO,»m s from the unmulched, smooth field, (2.06+0.44)
pmol CO, m s from the plastic film-mulched ridge, and (0.75+0.11) wmol CO, m s from the unmulched furrow.
There were significant seasonal variations in soil respiration. Soil respiration was lowest during the winter when the wheat
was in the seedling stage and highest during the summer when the wheat was mature. Diurnal CO, emissions from plastic
film-mulched ridges, unmulched furrows, and unmulched, smooth fields followed similar patterns during the winter and
early spring. Specifically, CO, emissions increased during the morning, reached a peak around noon, and then decreased in
the afternoon. In contrast, there were differences in diurnal CO, emissions among the treatments after jointing stage. There
was a double peak in soil CO, emission from plastic film-mulched ridges. However, CO, emissions from unmulched furrows

and unmulched, smooth fields remained steady throughout the day. Soil respiration was significantly correlated with soil
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temperature at the 5 cm depth. Soil respiration increased as the soil temperature increased from 10 to 24—31 °C. Soil
respiration decreased at soil temperatures >31 °C. The effect of soil temperature on soil CO, emission was best described by
a quadratic function, whereas the interactive effects of soil temperature (7') and soil moisture ( W) on soil CO, emission
were best described by the following equation: f( R)=a(bT"+cT) (1+dIn(2W)/T) +e. The soil respiration in winter wheat

field was changed with the plastic mulched-ridges and unmulched furrows practice.

Key Words: soil respiration; plastic mulched-ridges and unmulched furrows; soil temperature; soil moisture
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Fig. 5 Relationship between soil respiration ( SR) and soil
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Table 1 Coefficients for the quadratic equation describing the effect of soil temperature ( 7') at different depths on soil respiration (R)

I/ em FC A#bFE Treatment RM 4b¥E Treatment FU 43 Treatment
Soil depth R? A B C R? A B C R? A B C
0 0.590 -0.001 0.069 0.439 0.837 -0.003 0.188 -0.389  0.602 -0.001 0.045  0.208
5 0.636 -0.002  0.083 0.444 0.829 -0.004 0.216 -0.327  0.682 -0.002 0.068  0.095
10 0.609 -0.002  0.079 0.646 0.641 -0.005 0.197 0.536  0.471 -0.001 0.041 0.349
15 0.495 -0.002  0.055 0.849 0.640 -0.006  0.223 0.643  0.48 -0.001 0.038  0.464
20 0.451 -0.002  0.077 0.659 0.394 -0.005 0.182 0.990  0.528 -0.001 0.049 0.374
SR Temperature  0.542 -0.002  0.075 0.564 0. 660 -0.005 0.226 0.371 0.586 -0.001 0.051 0.272

Pl 0 em I BER R N AL s —URPRETREN : f(X)= AX*+BX+C

R2 TEWRETERESKESRHERY

Table 2 Coefficients for the equation describing the interactive effects of soil temperature ( 7) and moisture (M) on soil respiration (R)

AEPE Treatment a b c d e Py Py Py R?
FC 0.046 -0.036 1.65 1 0.54 0.001 ** 0.001 ** 0.307 0.76
RM 0.052 -0.076 4.32 -1 -0.58 0.001 ** 0.896 0.800 0.83
FU 0.053 -0.024 1.20 -1 0.03 0.001 ** 0.05" 0. 144 0.68

RN f(R) = a(bT* +cT) (1+dIn (2W) /T) +e; 1 a,b,c,d, e HEE TR RE; 7. LHEEE Soil temperature; W 137K 43 Soil
moisture; TW. 3K HAACH FF Interaction of soil water and temperature; * * P=0.01 K B EFE, * P=0.05 KF B3
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Fig. 9 Diurnal changes in soil temperature (5cm depth) at six wheat growth stages
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