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Effects of Different Mulching Methods on Maize Yield and Economic Benefits
across Diverse Regions

CHEN Kuo', WU Jianlong', HAN Haoran', GUO Zhengyu’, GONG Shuai’,
CHEN Li*, WANG Haoyu®, GAO Fei',ZHANG Zhongdong”
(1.College of Agriculture, Shanxi Agricultural University, Jinzhong 030801, China;
2.Institute of Maize , Shanxi Agricultural University , Xinzhou 034000, China)

Abstract: In order to explore comprehensive effect of different mulching methods on maize, in this study, the effects of
film-side sowing(FFS) , film-over sowing(FPM), and no mulching(CK) on growth and development, physiological traits,
yield formation, and economic benefits of maize were systematically assessed across three typical agro—ecological zones in
Shanxi province, namely Xinzhou(semi-humid), Changzhi(humid), and Datong(arid). The results showed that compared to
CK, both FFS and FPM treatments improved soil hydrothermal conditions, promoted maize vegetative growth, shortened the
total growth period, and increased plant height, stem diameter, and leal SPAD values during the vegetative growth stage.
Notably, FFS effectively maintained mid-to-deep soil water content and leaf SPAD values during the late growth stage.In
terms of yield, both mulching treatments significantly increased maize yield across all three regions. FFS demonstrated the
most prominent yield increase, boosting yields by 19.2% in Xinzhou, 17.7% in Changzhi, and 26.8% in Datong compared to
CK. FPM treatments also resulted in yield increases ranging from 5.2% to 24.5% across the three regions. Economically, FFS
consistently achieved the highest net profit in all regions, reaching 5 850.3, 15 750.4, and 4 815.8 yuan/ha in Xinzhou,
Changzhi, and Datong, respectively. FPM also generated substantial net profits of 2 580.2, 12 210.3, and 4 140.3 yuan/ha in
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the corresponding regions. In conclusion, FFS treatment exhibited comprehensive advantages in yield potential, economic

benefits, and environmental adaptability, significantly surpassing FPM treatment. Therefore, FFS was a more valuable and

recommended high—-efficiency maize cultivation model for promotion, particularly in arid and semi-arid regions.

Keywords: maize; film mulching method; economic benefits; yield; profit
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Tab.1 Basic physicochemical properties of soils in different regions

[X Ja T2 /em A LB A/ (g/kg) RS/ (g/kg) W/ (g/kg) R/ (g/kg)
Region Soil depth Organic matter content  Total nitrogen content  Total phosphorus content Total potassium content
Kia 0~20 39.70 1.90 1.25 17.82
Changzhi 20~40 37.01 1.82 111 17.91
40~60 33.48 1.35 0.92 17.42
KA 0~20 26.60 1.72 1.01 17.94
Datong 20~40 17.57 1.15 0.81 18.03
40~60 7.53 0.54 0.55 17.26
P 0~20 18.67 1.43 0.93 19.59
Xinzhou 20~40 13.64 0.91 0.70 18.36
40~60 10.28 0.70 0.55 17.29
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Fig.1 Daily average temperature and precipitation
during the growth season of spring maize in

different experimental regions in 2024
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Tab.2 Effect of different mulching methods on

soil temperature(0-10 cm) °C

X 5k %ﬂ%ﬁﬁ V@Eﬁi@?ﬁf}% R§,ﬁ;ﬁiiﬁfﬁf§

Region Mulching Soil temperature  Soil temperature
method at V6 at R6
P FFS 30.00b 26.80a
Xinzhou FPM 34.37a 27.90a
CK 25.23c 26.67a
KB FFS 32.60a 25.73a
Changzhi FPM 28.17b 22.43a
CK 24.53¢ 23.50a
PN FFS 25.07b 19.20a
Datong FPM 27.93a 19.03a
CK 26.93ab 19.17a

TE AN P REFRR AN AR B ] 22 5 1825 (P<0.05) . K 3.4l
Note: Different lowercase letters indicated significant difference

among different treatments(P<<0.05). The same as Tab.3-4.
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PRI e Rt o FET N KR TR TR 34 b
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CKIM B EERYARE. /£ R6H ,FFSH
FPM 4b B35 3 30 S 5K BE 7 o 7RI M A
HEHLIX , FFS fil FPM Ab#H Y + HE0E B 38 B 3% s T
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Tab.3 Effect of different mulching methods on

soil humidity (0-10 cm) %
o mpgrst  JOMEEERE ROWLERE
Region  Mulching method Soil humidity at ~ Soil humidity at
V6 R6

il FFS 14.73b 27.30a
Xinzhou FPM 23.27a 24.37a
CK 11.50b 18.87b
Kb FFS 16.10b 21.53a
Changzhi FPM 26.57a 20.33a
CK 18.67b 16.27b
PN FFS 13.73b 24.57a
Datong FPM 20.17a 26.43a
CK 13.37b 26.30a
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Tab.4 Effect of different mulching methods on agronomic traits and yield of maize

X 45 Ty =X K /em T/ cm FeRK/em FE%L TR 5K TRLFi4 /g et/ (kg/hm?)
Region ~ Mulching method Ear Length Ear diameter Barren tip Length Ear number Grains per ear 1000-grain weight Yield
M FFS 16.26a 4.65a 2.06b 5535.63a  500.60a 360.56a 12 719.70a
Xinzhou FPM 15.32a 4.64a 2.74a 522248  466.20b 362.00a 11 221.65a
CK 15.21a 4.62a 2.16b 5111.37b  460.32b 356.00a 10 671.30b
Kifi FFS 18.70a 5.03a 1.08a 5333.60a  662.93b 338.44a 15 239.10a
Changzhi FPM 19.61a 5.07a 1.39a 4444.67b  712.22a 341.67a 13 780.95b
CK 18.40a 5.13a 1.24a 4444.67h  682.38b 334.8% 12 951.30¢
PN FFS 18.17a 4.04a 0.90b 5333.60a  608.53a 299.56b 12 392.25a
Datong FPM 17.88a 4.77a 1.24b 5 333.60a 574.60b 336.33a 12 165.15a
CK 17.86a 4.71a 2.81a 5333.60a  481.50c 298.22b 9 773.50b
29 ARBEFXMERZFHEFENZIE 80000 f@g%ﬁgﬁim
M9 AT LLE L FET N b X, FFS 4b B ) 1 E £ 60000 iﬁ%ﬁ}z%ﬁ f/{lzzﬁicnglryulzg;ost
F¥E 24 5 850.31 Jt/hm?, & 2 & F CK(P<<0.05), @ §40 ool %?Egiméiﬁif’?ﬁ}ﬁe”“‘
B CK I 102.06%0 ; FPM AL B FHUBE B AR >3
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MR R R FES 4h B . 76 K il 1K H T it
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Fig.9 Effect of different mulching methods on

corn economic benefits
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