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Effects of Different Mulching Patterns on Soil Moisture,
Soil Temperature and Summer Maize Growth

Feng Hao'” Liu Xia'® Yu Kun'® Ding Dianyuan'® Zhang Haojie'” Chu Xiaosheng'"
(1. Chinese National Academy of Water-saving Agriculture in Arid Region, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China
3. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling , Shaanxi 712100, China)

Abstract: The influence of different field mulching treatments on soil water content, soil temperature,
crop growth, final yield and water use efficiency was studied during the summer maize growing season in
the semi-humid region of Northwest China. The mulching treatments included the flat plot with straw
mulching (SM) , flat plot with plastic film mulching (PM), ridge-furrow planting with film mulching
over ridge and wheat straw mulching over furrow (SPM ), and flat plot without mulching ( control
treatment, CK). The results showed that water content of mulching treatments in soil layer of 0 ~260 cm
depth was significantly larger than that of CK during maize growing period ( P <0.05). The average soil
temperature in the soil layer of 0 ~30 cm depth showed a decreasing trend of PM, SPM, CK and SM,
and the average soil temperature of CK was larger than that of SPM when the soil layer was 0 ~ 15 em
depth. The development of maize aboveground biomass can match well with the logistic curve. Moreover,
the average yields of SM, PM and SPM in the two-year experiment were increased by 15.4% , 23.3%
and 28. 4% compared with that of CK, respectively (P <0.05). The water use efficiencies of SM, PM
and SPM were increased by 10. 2% , 31.2% and 28. 0% compared with that of CK, respectively (P <
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0.05). By comparison, the SPM can collect rainwater more effectively than other treatments and had the

largest aboveground biomass in theory. In the treatment of SPM, the rapid dry matter accumulation period

was earlier, and the cumulative rate was the fastest with a longer accumulation period, which meant that

the SPM can significantly improve the soil water-heat conditions, increase the accumulation amount of

crop dry matter, promote crop growth and improve water use efficiency. Therefore, the SPM was the

better choice for local farmers in the semi-humid region of Northwest China.

Key words: summer maize ; mulching; soil water; temperature; yield; water use efficiency
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Fig.4 Variation of soil moisture after a rain of summer maize under different treatments in 2014
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Tab.1 Characteristic parameters of above-ground biomass dynamic growth models of summer

maize under different mulching patterns

PESH P A KB AE(E
S s K,/ (t-hm~2) a b K T,/d Ty/d Ty/d AT/d Vo /(- (hm?ed) 1)
CK 10. 4 237.7 0.077  0.999 ** 53.9 88.2 71.1 34.2 0.20
SM 13.3 177.2 0.072  0.997* 53.6 90.2 71.9 36.6 0.24
2014 PM 13.3 151.3 0.076  0.998** 48.7 83. 4 66.0 34.7 0.25
SPM 13.9 140.3 0.073  0.997* 49.7 85.8 67.7 36. 1 0.25
CK 14.1 292.8 0.075  0.998** 58.2 93.3 75.7 35.1 0.26
SM 16. 1 200. 3 0.069  0.995* 57.7 95.9 76.8 38.2 0.28
2015 PM 16.9 147.0 0.072  0.996* 51.0 87.6 69.3 36.6 0.30
SPM 17.3 121.5 0.065  0.998** 53.6 94. 1 73.8 40.5 0.28

T AT g PR A KIS [R5 e 2RTE P <0.01 KF-2257 B3

2.5 BEEXRFEMASFARE

2014 4FF1 2015 AEAN[A) 3 o 7 06 2 FOK P R
IR FIECRREM AN 2 iR, 2014 AR g AbHRAE
Tl RHPRIESCRN AR I S R R i T IR AR B (P <
0.05) . 2 a 5 FAFREASRI A : PM > SPM > SM >

CK, {hi i3 4 :SPM > SM > PM > CK, Jii K] J&Flt
RSN R , SEER PR B E TR B b,
T B R SR ek, HPM A PHRASS 3 7 - 498 00
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Tab.2 Effects of different mulching patterns on grain yield, evapotranspiration ( £7) and water use

efficiency ( WUE) of summer maize

Ay Jb B R/ em Tt 250/ b TIRLT /g FoR/ (kg-hm ™?) ET/mm WUE/ (kg* (hm” smm) =)

CK 15.5 +0.6° 382.0 +23.5° 23.1£1.2°  4920.1+470.2° 277.8 +11.5° 17.7 £3.6°

SM 17.2 0. 4" 502.4 +25.0" 27.5+1.0° 5928.5 +286.5"  281.4 £5.1° 21.1+1.4°
2014 PM 17.2 +1.3° 537.8 +16.8" 26.1 0.4 6135.2+74.6"  246.6 +4.7" 24.9+2.1°

SPM 17.8 +0.7" 511.6 +21.3" 28.6 +1.2° 6307.9 £263.1>  260.5 +6.3° 24.2 £3.3%

CK 13.0 0. 6 417.5 £18.0° 25.4+0.3°  5387.4£393.7° 324.1=x13.0° 16.6 +0.3°

SM 13.2 £0.6* 433.2 £22.3% 32.0+0.2>  5970.2 £206. 8"  357.7 +9.3" 16.7 +1.0%
2015 PM 17.7 0. 1° 547.7+7.5" 28.0%0.9¢ 6575.8 £119.5"  326.6 +15.6" 20.1 £2.4%

SPM 16.6 +0.3" 498.0 £ 15. 8¢ 32.2+0.5>  6927.0+156.5"  352.4+7.2° 19.7 +1.3°

T FIFVBUES AR TR R A B 22 5 35 (P <0.05) o

2014 412015 4F 45 7 56 A0 FRAG  EOK ™7 i i
FH(P<0.05) & FXF AL FE, B A . SPM > PM >
SM > CK, 2015 4E 5 K7/~ 0 55 F 2014 4F 5
(K2 2014 45 E FORA FRIHR KD 2L P
JE 01, A - R s A e DA R AR KR,
AT 38 B f A . SM,PM il SPM b3 2 a I £

K BE A W b CK A3 25 15. 4% (23, 3%
128.4% (P <0.05) . EHWINIEYFE/K 3 15 Ak
P55 %o AR AL B ) 22 S5 AN B, (HUR 7 55 A0 PRAR S
EPERK A FI LR SM PM Al SPM 4b3E 2 a H
KoK 43 R FH 2037 ¥ 08 43 5 b CK AL 3 48 05
10.2% 31.2% #128.0% (P <0.05) ., H SPM 4b B
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