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Effects of different film mulching methods on greenhouse gas
emissions and yield of dryland summer maize

YANG Rui,ZHENG Jing, FAN Junliang, ZHANG Kaibao, LIAO Zhenqi,
XU Xinyu, LAI Zhenlin, BAT Wengqiang
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education,
Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract; The effects of different film mulching methods on soil moisture, temperature, greenhouse gas emis-
sions, growth and yield of dryland summer maize were explored in the semi-humid and drought-prone region of
Northwestern China. This study set up a plat cultivation without mulching (CK) and four film mulching methods in-
cluding white film-mulched ridge plus bare furrow (T1) , black film-mulched ridge plus bare furrow (T2), contin-
uous furrow mulched with white film (T3), and continuous furrow mulched with black film (T4 ). The results
showed that film mulching significantly increased the surface soil temperature and soil water content and also promo-
ted the summer maize growth compared with CK.Compared with CK, T1, T2, T3, and T4 increased maize yield by
19.32%, 8.88%, 25.59%, and 29.61%, and enhanced water use efficiency by 25.95% .14.71% .41.22% , and
44.20% , respectively.The emission trends of N,O and CO,at different growth stages of summer maize were similar
in different film mulching methods.The peak of N,O emission occurred at the seedling stage ,and the N,O emissions

of T1, T2, T3, and T4 treatments in each growth period were 178.26% , 134.78% , 334.78% , and 256.52% high-
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er than CK, respectively. The total emissions of CO, of T3 and T4 in each period were significantly higher than

those of T1 and T2, and that of each treatment was significantly higher than that of CK. There was no obvious trend

in CH, emissions, but T1, T2, T3, and T4 all increased the total amount of CH, absorption. The greenhouse gas

warming potential (GWP) of T1, T2, T3, and T4 were significantly higher than that of CK. There was no signifi-
cant difference in GWP between T3 and T4, but all of them were significantly higher than that of T2. T1, T2, T3,

and T4 increased the gas emission intensity (GHGI) by 151.93% , 124.65% , 246.53% , and 186.90% compared
with CK, respectively, and the GHGI of T3 was significantly higher than that of T4.Comprehensively, considering

maize yield and greenhouse gas emission, continuous furrow mulched with black film is more suitable for sustainable

and high-efficient dryland summer maize production in this area.

Keywords: summer maize ; film mulching methods; continuous furrow; yield; greenhouse gas
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Fig.3 Average daily soil temperature of summer maize fields at different soil depths
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Fig.4 Average daily soil water content of summer maize fields at different soil depths
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Table 1

Growth indexes of summer maize at harvest under

different film mulching methods

QbR KR/ em ZH/em RS E (m? - m™2)

Treatment  Plant height Stem diameter Leaf area index
CK 267.40¢ 2.04c 2.125b
Tl 273.83be 2.34ab 2.36ab
T2 275.83be 2.13be 2.42ab
T3 277.80b 2.36a 2.47ab
T4 304.53a 2.39a 2.62a

TE : [ S AR - B R AR BN 22 5 |35 (P<0.05) , R Il
Note ; Different letters within same column mean significant difference

among treatments, the same below.
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Fig.5 Dry matter accumulation at different growth stages of

summer maize under different film mulching methods
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Table 2 Effects of different plastic film mulching modes on yield and its components of summer maize

Gyl HK/em ML/ mm AT Frbig HHRE/g  i/(kgehm?)  WORIEEK
Treatment Ear length Ear thickness Ear rows Grains per row 100-grain weight Grain yield Harvest index
CK 15.96¢ 48.88h 14.51a 35.89d 28.73¢ 8212.80¢ 0.53a
T1 17.02ab 49.21ab 14.67a 37.80bcd 31.81ab 9800.2b 0.58a
T2 16.80b 49.20ab 14.60a 36.25¢d 30.41b 8941.8¢ 0.54a
T3 17.42ab 50.05ab 14.84a 38.72ab 32.31a 10314.67ab 0.58a
T4 17.90a 50.24a 14.88a 40.25a 31.99ab 10644.67a 0.58a

®3 ARBEAXMEEKREHE(ET) R
KRS H RBE(WUE) 2508
Table 3 Effects of different plastic film mulching methods

on ET and WUE of summer maize

ﬁ Iﬂ i%)ﬂ\ﬁﬂ( E Water st()rage/ mm ET WUE

/(kg - hm™

Treatment H&HT Before sow A Ripening stage /mm - mm™)

CK 189.08a 208.94¢ 509.61a  16.11c

Tl 191.04a 237.65b 494.67bc  20.29ab

T2 191.16a 236.95b 491.83bc  18.48bc

T3 188.95a 265.26a 484.39bc  22.75a

T4 193.10a 264.49a 478.70c  23.23a
33
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Fig.6 N,0, CO,, and CH, emission fluxes at different growth stages of summer maize
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Table 4 Effects of different film mulching modes on greenhouse gas emissions from summer maize fields
] N,O HEBUR B/ (kg - hm ™) CO,HFMUE R/ (1 - hm™)  CH HEEUS &/ (kg - hm™) GwP GHGI
Treatment Total N, O emissions Total CO,emissions Total CH, emissions /(kg - hm™2) /(kg- 10°kg™")
CK 0.23d 5.75d -0.23a 53.31d 6.49d
T1 0.64bc 9.4lc -0.35a 160.19be 16.35bc
T2 0.54¢ 9.06¢ -0.42a 130.39¢ 14.58¢
T3 1.00a 19.09a -1.18b 231.93a 22.49a
T4 0.82ab 13.74b -0.68a 198.22ab 18.62b
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