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Effects of Plastic Film Mulching Patterns and Irrigation on Yield of Summer

Maize and Greenhouse Gas Emissions Intensity of Field
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Abstract: In order to evaluate the effect of different treatments on yield and greenhouse gas emissions during the summer maize growing
season a two-year film mulching experiment was conducted in 2014 and 2015. In this experiment the two main experimental factors
were rainfed treatment ( R) and irrigated treatment (I)  and the secondary experimental factors included control treatment ( CK)  half
film mulching treatment ( HM)  and full film mulching treatment ( FM) . The emissions of soil greenhouse gases ( CO, CH, and
N, 0) were monitored using a static opaque chamber and chromatography method. Moreover the greenhouse gas emissions intensity
( GHGI) was used to evaluate the effect of carbon sequestration in different treatments. The results of this study showed that the yields
of the RHM and RFM treatments did not differ significantly in 2014 but increased by 19. 6% and 26. 8% respectively in 2015
compared with that of RCK. The yield of IHM was not improved and that of IFM significantly increased by 14. 1% and 55. 8% in
2014 and 2015 respectively compared with that of ICK. The irrigated treatments only promoted CO, emissions in 2015 ( P <0.01)

and all film mulching treatments ( regardless of HM and FM treatments) had no effect on CO, emissions under rainfed and irrigated
conditions ( P >0.05) . Trrigated treatments had no effect on the absorption of CH,( P >0.05) whereas the film mulching treatments
had an inhibitory effect. Compared with values of RCK the amount of seasonal N, O emissions for ICK showed a significant difference
in 2015 with a decrease of 22. 3% . Compared with values of RCK the amounts of N, O emissions for RHM and RFM had no significant
differences in 2014 but significantly decreased by 50. 7% and 51.4% in 2015 respectively. Compared with ICK IHM and IFM
significantly decreased the amounts of N,O emissions by 47.5% and 54.2% in 2014 and by 9.6% and 52.2% in 2015

respectively. The GHGIs of RHM and RFM were significantly reduced by 60. 1% and 61.7% in 2015 respectively compared with
values of RCK and the GHGIs of IHM and IFM were significantly reduced by 39.7% and 53.2% in 2014 and reduced by 22.2%
and 67.5% in 2015 respectively compared with that of ICK. This means that the effect of FM on reducing GHGI was better than that
of HM. It was also found that the significantly reduced GHGI in irrigated treatments may be atiributed to the increased yields.
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Therefore FM under irrigation conditions was recommended for summer maize for stabilizing the yield and reducing the GHGI.

Key words: film mulching patterns; irrigation; summer maize; yield; greenhouse gas; greenhouse gas emissions intensity
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Fig. 1 Daily maximum air temperature minimum air temperature and precipitation during the maize growing season
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Fig. 2 Dynamics of soil temperature and soil WPFS under different treatments
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Table 1  Single Pearson’s correlation coefficient between greenhouse gas emission and soil temperature and water filled pore space ( WPFS)
RCK RHM RFM
o, CH, N,0 o, CH, N, 0 o, CH, N,0
-0.481 0. 385 —-0. 158 -0.369 0.379 0.278 -0.317 -0.211 0. 449
0.536" -0.258 0.075 0.746™ 0. 026 0.251 0. 660 ™ -0.623" 0. 400
ICK HM IFM
o, CH, N,0 o, CH, N,0 o, CH, N,0
-0.329 -0.201 -0.273 -0.129 -0.329 -0.476 -0.360 -0.048 0.363
0.499" —-0.435 -0.118 0.513" -0.120 -0.007 0.845™ -0.059 0. 100

1) * P <0.05 I

P<0.01
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Table 2 Two-way ANOVA of irrigation and film mulching patterns on yield GHGs emission  GWP and GHGI ( P value)
CO, CH, N,O GWP GHGI
<0.001** 0.153 0.214 0.279 0.174 0. 006 ™
2014 0.110 0.278 0. 005 ** 0.012" 0. 170 0. 140
X 0.116 0. 064 0.434 0.128 0. 055 0.023"
0. 002 ** 0. 006 ** 0. 328 0. 366 0.322 0. 062
2015 <0.001** 0. 541 0. 094 <0.001 ™ <0.001 7™ <0.001*
X 0.023" 0. 380 0.348 0. 006 ** 0. 028" 0.021"
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Fig. 3 Dynamics of CO, CH, and N, O fluxes from the field during the summer

maize growing seasons of 2014 and 2015 under different treatments
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4 2014 2015 CO,. CH; N,O
Fig. 4 Cumulative emissions of CO, CH, and N, O from the field during the summer maize
growing seasons of 2014 and 2015 under different treatments
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Table 3 Yield GWP and GHGI during the summer maize growing seasons of 2014 and 2015 under different treatments
/t*hm ~2 GWP/kg*hm > GHGI/kget™!
RCK 4.62 +0.33c¢ 154.6 +20.3ab 33.4+3.4a
RHM 4.41 +£0.35¢ 152.2 +40.4ab 34.2 +7.0ac
2014 RFM 4.55 +0. 16¢ 175.4 +45. 6ac 38.4 £8.8a
ICK 5.25+0.33a 191.1 £25. 1a 36.3+2.7a
IHM 5.39 £0.20a 118.1 +£26.8bc 21.9 +4.4bc
IFM 5.99 +£0.41b 99.2 +48.4b 17.0 £9.5b
RCK 4.77 £0.34c¢ 581.0 +5.0c 122.6 +8.6¢
RHM 5.71 £0.25ac 281.6 +£99.8hd 48.9 +£15.8bd
2015 RFM 6.05+0.61a 239.4 +50.4bd 46.9 +11.8bd
ICK 5.24 £0.71ac 429.3 +32. 1a 83.4 +16.1a
IHM 6.04 £0.44a 387.2 +119.8ad 64.9 +22.0ad
IFM 8.16 +0.65b 219.7 +64.5b 27.1+9.0b
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