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The effect of minimum tillage and mulching on soil temperature and
WUE of maize under different irrigation levels

ZHAO Cai, CHEN Gui-ping, CHAI Qiang, YU Ai-zhong, YIN Wen
( Gansu Provincial Key Laboratory of Arid Land Crop Science/ Faculty of Agronomy
Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: A field experiment of maize was conducted to evaluate the effect of different film mulching patterns (one
time plastic mulch used for 2 years, no tillage in fall and mulching in spring, traditional mulching) on soil temperature
and WUE under different irrigation levels, with the aims of providing a better understanding of optimization of maize crop-
ping system, film mulching re-utilization, and increasing of water use efficiency in oasis irrigation area. The results
showed that the treatment of plastic mulching once and used for 2 years increased the soil temperature, but it was signifi-
cantly lower than the treatment with new film mulching between seeding and jointing stage of maize. The mean tempera-
ture of O ~ 25 cm profile soil in treatment with one time plastic mulch used for 2 years was 13.35% lower than the tem-
perature in traditional mulching treatment. However, no significant effect was found on soil temperature during the maize
jointing to maturation stage. And no significant difference on soil accumulated temperature of O ~ 25 cm profile under dif-
ferent film mulching patterns, but there was significant difference under the different irrigation levels. Compared with the
other two mulching patterns, the grain yield and WUE were not significantly different from the treatment with one time
plastic mulch used for 2 years, however, the WUE reached 17.89 kg*mm ™! under the medium irrigation level,, the grain
yield was significantly higher than the traditional film mulching treatment. The production of maize in NTMI1 treatment
was 16.39% higher than CTMI1 treatment. We concluded that the treatment with one time plastic mulch used for 2 years
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had a lower warming effect than the treatments with new film mulching, but did not affect the forming of seed of maize,

it could also decrease the drought pressure and increase the yield potential and be considered as a new advanced tech-

nique of maize cropping system for both economic and ecological benefits in northwest oasis irrigation area of China.

Keywords: one time plastic mulch used for 2 years; minimum and no tillage; irrigation level; soil temperature;

water use efficiency
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Fig.1 Precipitation and air temperature at experiment station
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Table 1  Experiment design and treatments codes

HEIK K/ (m + hm=2)

Irrigation Levels

5700(11) 6450(12) 7200(13)

BB
Film-mulching modes

TEGEBHE B (CTM)

Traditional film-mulching CIMIL - CIM2 - CTVI3
Bk A BE5E (RTM)

No tillage in fall and mulching in spring RTMIT - RTMIZ - RTMI3
— BRI T i (NTM)
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One time plastic mulch used for 2 years NE N 3
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Table 2 Irrigation regimes of the different irrigation levels

KK HEIEE % Irigation quotas/ (m®+hm™2) ST
Irigation Akl Pt PLLGE T R fotal Jmigation quotas
levels Winter irrigation Jointing Bellmouthed Flowering Filling /(o' +hm %)
11 1800 1050 975 975 900 5700
1 1800 1275 1125 1125 1125 6450
B 1800 1350 1350 1350 1350 7200
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Fig.2  The average soil temperature dynamics of monocultured maize at 0 ~ 25 cm under different mulching and irrigation conditions
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Fig.3 The average temperature of monocultured maize at 0 ~ 25 cm

depth between seeding to jointing period under different treatments
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Table 3 Yield and WUE under different treatments

Treatments  production Grain yle}g consumption /(kg+mm~")
/(kg+hm™2) /(kgrhm=2) =
NTMI3 31953.35 15201.49a 858.28a 17.61a
NTMI2 31043.33 15031.16a 823.24ab 17.89%a
NTMI1 27758.63 13266.97b 747.57cd 17.75a
RTMI3 31325.62 15215.29a 862.77a 17.64a
RTMI2 30987.26 14750.50ab  820.93ab 17.97a
RTMI1 25146.32 12892.64bc  764.52¢ 16.86b
CTMI3 31433.21 15220.88a 860.70a 17.68a
CTMI2 30743.85 14679.01ab  817.78ab 17.95a
CTMI1 25543.78 11398.54¢ 772 .34c 14.76¢

TE AR TR 2 53 ik BE K- (P <0.05)

Note: Different letters indicate significant difference at P < 0.05 level.
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