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Effects of Film Mulching on Soil Water and Temperature and N,O Emissions in Wheat Fields
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Abstract: Global warming affects the soil greenhouse gas emission in croplands. The effect of film mulching on soil water and temperature
and N,O emissions was explored in two trials conducted on winter wheat. The results showed that film mulching could significantly improve
soil water contents at the cultivated layer, and such effects on soil moisture in the fallow lands was better than that in wheat fields. Film
mulching also increased soil temperature at 0~5 ¢m depth significantly, even at 5~10 e¢m layer. The warming effect in wheat fields was less
than that in fallow lands, and mainly occurred before crop booting and after entering the mature stage. After being mulched, soil NO;—N con—
tent in the cultivated layer of wheat field increased by 5.34 mg -kg™ on average, remarkably in the quick—growing stage of wheat. In most
wheat growing period, film mulching increased soil N,O flux when compared with the conventional tillage. Linear correlations were found be—
tween soil N,O flux and soil moisture, temperature, NO; =N and organic matter. In wheat fields, the increasing effect of film on soil N,O emis—
sion was mainly influenced by the temperature changes in the topsoil of 5 e¢m, followed by the increased soil nutrient availability. In the fallow
lands, however, such effect was mainly by the improvements of the film mulching on soil hydro—thermal conditions and micro—organisms en—
ergy supply.
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Table 1 Average soil temperature increment after being mulched

under different treatments(°C)
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Figure 1 Soil moisture at the cultivated layer under different treatments
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Figure 4 Soil N,O flux in wheat fields and fallow land with and without film mulching
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Table 2 Soil physical and chemical properties changes and N,O flux increment after being filmed
o X1 X2 X3 X4 X5 X6 X7 X8 X9 Y
AW AT, ATy, ATy, ANH;-N  ANO;-N  AOM  AXI*AX2  AXI*AX3  ANO
INEI BN 122 2.10 2.20 1.40 0.195 -3.150 0.168 2.56 2.68 12.54
Tl 037 3.40 3.30 -1.00 0.340 -0.700 0.415 -1.26 -1.22 12.92
il -0.75 1.10 -2.00 1.00 -0.740 5.775 0.273 -0.82 1.50 7.86
B 157 1.50 3.10 1.00 -0.057 -0.800  -0.082 2.36 4.87 19.90
oW 728 1.00 2.50 2.00 -0.717 0.870 12312 7.28 18.20 7.86
W 3.1 1.20 -1.00 -2.00 0.156 10.270 11.656 372 -3.10 7.18
ZpfEl 116 0.00 -1.00 -0.50 -0.035 12.560 9.031 0.00 -1.16 13.20
il 0.94 0.80 0.00 0.30 0.197 -3.570 10.967 0.75 0.00 8.30
B 277 4.00 3.00 1.00 0.096 -1.980 8.214 11.08 8.31 -12.97
ks 3.26 -1.00 0.50 0.50 -0.267 8.960 9.687 -3.26 1.63 23.55
PRoBEL BT 2.49 6.60 6.00 3.70 -0.870 -5.200 0.125 16.43 14.94 26.78
ZEREM 0.23 7.80 6.10 4.80 -0.305 -3.275 -1.037 1.79 1.40 6.45
s 119 0.90 1.50 1.60 -0.300 -1270  -0.227 -1.07 -1.78 21.69
M 3.74 2.60 5.10 3.70 -0.197 -3.775 -1.535 9.72 19.07 -5.82
oW 526 2.00 2.00 2.00 3.897 -2.230 11.731 10.52 10.52 11.01
WA 521 5.00 5.00 3.00 -0.177 -36.940 10215 26.05 26.05 4.49
Zafll 5.2 0.00 2.00 3.00 0.573 -12.030 8558 0.00 10.44 ~14.50
WM 012 2.80 2.50 ~1.40 -0.667 5.100 10.476 0.34 0.30 0.40
WEU 3.86 1.00 2.00 0.00 0.250 1.740 8.042 3.86 7.72 ~7.40
Yok 3.08 1.50 2.50 0.00 -0.009 3.990 9.507 4.62 7.70 -16.24
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