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Effects of Cropping Patterns on Soil Moisture and Maize Growth
under Liquid Film Mulching

Zhou Changming Li Yuannong Yin Minhua Gu Xiaobo Zhao Xi
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; In order to solve the environmental pollution caused by field plastic film residue and explore
the effects of different cropping patterns under liquid film mulching on soil moisture and maize growth,
the experiment with four planting patterns treatments, including flat planting without mulching ( CK) , flat
planting with liquid film mulching ( YM, ), ridge-furrow planting with liquid film mulching over ridge
only (YM,) and ridge-furrow planting with liquid film mulching over ridges (YM,) , were carried out in
2013 and 2014. The results showed that the change of soil moisture under different treatments was
basically the same, which presented waving trend as rose firstly and then reduced with the increment of
days after sowing. The soil water storages under YM,, YM,, YM, treatments were significantly increased
by 1.23% , 4.29% , 4.79% , respectively, compared with that under CK when the former period
precipitation reached 16. 1 mm, but there was no significant difference among four treatments in soil water
storage after rainfall during latter period. The average water storages under YM,, YM,, YM, treatments
were increased by 2.74% , 2.87% , 9.79% and the water consumptions were decreased by 1.26% ,
2.03% , 8.17% , respectively, compared with those under CK, with significant difference only existed

e fs H . 2015-10-08 &l H . 2015-12-08

BB FREHEARVIE KRR (863 1X) i H (2011AA100504 )

EER AT B (1986—) , 5 i+ A, 3255 ) ZH 5 K 3 HE 5 3. R ST, E-mail: zhouchangminglovel @ 163. com
BEIEE: A (1962—) B B8, LA S0, FEMNF N KEBBAR T 38 H AWM WS, E-mail ; liyuannong@ 163. com



50 & A Bl B ¥ i

2016 4

between YM, and CK. Compared with CK, the yields of all mulching treatments were 1. 88% , 11.32% ,
21.96% higher, the average water use efficiencies were improved by 3.17% , 13.51% and 32.67% ,

respectively, and the yield increment and water use efficiency enhancement effects of YM, and YM, were

significantly higher than those of CK. In conclusion, YM, treatment was the best among all treatments in

yield increase and water saving, and it could provide theoretical basis for the utilization of liquid film.

Key words: maize; liquid film; soil moisture; yield; water use efficiency
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Fig. 1  Field experiment design
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Tab.1 Maize growth stages and precipitation during each period
- IR ]/ d KK f/mm Rit IR OB/ R R AR A/ o i 7 588 2/ T
2013 4 2014 4 2013 4 2014 4F 2013 4 2014 4 2013 4F 2014 4 2013 4 2014 4F

T 27 25 100.7 45. 4 10 8 37.04 32.00 7/0/3 6/2/0
AT 30 31 14. 1 69. 1 4 8 13.33 25.81 4/0/0 5/3/0
by 1 10 10 54.2 15.3 7 2 70. 00 20. 00 3/3/1 1/1/0
W3 17 17 104.2 107. 1 7 5 41.18 29. 41 2/2/3 1/2/2
A 30 29 52.4 151.5 8 12 26. 67 41.38 6/2/0 5/5/2
LEFY 114 112 325.6 388.4 36 35 31.58 31.25 22/7/17 18/13/4
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Fig.4 Changes of soil water content in different periods with soil depth in 2014
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Tab.2 Comparison of water storage capacity in 0 ~200 cm soil layer under different mulching treatments

i e HIKFE/ % fif 7K/ mm itk fE A AL it KR
’ R A i Wk G WK i (539 ##/mm %

CK 8.23 9.20 222.21 248. 41 26.20" 7.38¢
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a ab
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Tab.3 Effect of different treatments on water storage

capacity and water consumption mm
5 T eI fit K G
A kb FEoK
kR kR meR

2.5 FEfMAkSFIARER

A7 SR SRR A A A AR KO AR
VEY) R e A S e . 3% 4 O 2013 4E A1 2014 43K
25 1 A 55 N AN R Ry SO0 B R OK 7 A DG AR AR
A5, 2R 4 AL, YM, YM, [ YM, kb 3 X FE AT %
BA 3 W52 (H EOK R R RR K
DL KA BT B B — E R, B TR R
TR WA AR SN, oAb 45 bR 28 2= o0 &
Hb R 55 B — IR E R A 8 o X kL T A
WF 58 2 B0, WA e B3 55 T M B oK R B 3
T CK X HRAL B, Horp YM, b B Y CK 22 7 B %
(P<0.05),

5 R RS R 55 R AN R R 5 20 R OK
K S R RCR A2, N3RS FTRLE Y, 2 a ik
B rf, 3 oy A b B B T A0 BRI AR S TR K T A
KRR, W3 & T CK XTI (P <0.05), 5
CK X HEAHEL , YM, \YM, Rl YM, 7 55 Ab 3 2 a F- 353

a b b a Ny R T
CK 286.74 292.13 5.39 340. 21 }ir_: 1.88% \11'32% ‘21.96% ,Iﬁ%%{%ﬂﬂ?&iﬂﬂ%%
. YM;  288.65*  299.74"  11.09"  334.51° e . a
2013 4 1 , | e EA B ORI O B YM, 5 CK Xt R
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YM, 287. 36" 329. 03" 41.67° 303. 93" FE%#K@% l\, 2N 3 /j—b:i X‘meﬂiﬂ%‘
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o144 Mo 270.32° 31821 47.89"  360.51° SRR (FES5),YM, \)YM,  YM, 43 2 a 3F
YM,  268.39" 313.84"  45.45"  362.95" Yok 4y R AR & CK ST IR 3.17% 13.51% .
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- 32.67% ;2 a [ K B &% % 70 5l 8 CK 42 &
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Tab.4 Effect of different treatments on yield components of maize
ARy LB R/ g SFHOH/ mm REEK/cm FeR K /em AT/ AT TR %/ L FORLTT 4t/ g
CK 129.0° 41.7° 12. 8" 1.0" 13.7° 34.0° 27.0"
a ab ab a a a ab
2013 4 YM, 137.6 42.9 13.6 1.4 14.0 33.0 27.5

YM, 128. 4° 42,3 13.5% 0.5 14.0° 35.0° 27.8%

YM, 138. 8" 44.4° 14. 0" 1.0 14.2° 34.0° 28.9*°

CK 126. 6" 42.5° 13.0° 1.3° 13.3® 35.0° 27.2°

b b ab ab a b b

2014 4% Y™, 126.5 43.4 14.0 0.5 13.5 34.0 27.9

YM, 131.8% 45.7¢ 14.8* 0.2 13.7° 39.0° 28. 8

YM, 140. 4° 45.1° 15.0° 0.5 14.7° 37.0 29, 3°
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Tab.5 Effect of different treatments on yield and

water use efficiency of maize

% KGFIMRA, BRI
g :
(kg'hm72) (kg'hmf"mm’]) (kg'hmﬂ'mm’l)

CK  7102.02° 20. 88" 21.81"
c b b
2013 4F YM,  7294.21 21.81 22.40
YM,  784.11° 24.01% 24. 09"
YM;  8713.09° 28.67° 26.76"
CK 7331.34° 20. 16" 18.88"
c b b
2014 4 YM,  7406.23 20. 54 19.07
YM,  8196.08" 22.31% 20. 84"
YM;  8839.14° 26. 10° 23.02°
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