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Table 1 Physical and chemical properties of tested soil

H
(2.0 ~0.02 mm) (0.02 ~ 0.002 mm) (<0.002 mm) (g/em?) ’ (ko) (ghkg) (mgkg) (mgkg) (mgke)
(g/kg) (g/kg) (g/kg)

2009 459 295 246 139 710 245 097 112 26.0 80.2
2011 640 288  1.89 137 42.8 123
1.2 2009 (Brassica campestris

418 L) 2011 2009 16.7 cm
( N46%) ( P,0s 60000 /hm* 5 1 5 10
12%) ( Ky0 60%) (13-5-7) 8 28 2011 38 cm
0.008 mm 50000 /hm® 4 6 4
20 m 16 8§ 8
(Vicia faba L.) N 195 kg/hm®  P,0575 kg/hm®  K,0 105 kg/hm?
3~5cm 3 40%
1.3 30% 30% 2009 2011
6 1 (CT) 2011
(NM)( CT+NM)
2
(SM)( CT+SM) 3 1.4
67 cm (PAPF)  1.4.1
( CT+PAPF) 10 cm 10 cm 2009
4 100 cm 3 1
(POPF)( 6 2011
CT+POPF) 5 (RT)
67 cm ( 8:00 14:00 18:00
RT+PAPF) 6 1.4.2 2009
100 cm ( 2011 2009 6
RT+POPF) 3 2011 4 0~20cm
18 2 m>
9.5 m=19.0 m’
Excel
50 cm 2007 DPS 6.0 Excel 2007  Origin
15 cm 8.0
2 1 )
0.6 m 1.4m
2.1 10 cm
2.1.1 2009 1 2009
1.0 m 5 cm
20 kg V3~V6 8:00 10 cm
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Fig. 2 Temperature changes of 10 cm soil layer at different corn growth stages in 2011
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Fig. 3 Precipitation and soil moisture content changes of 0 — 20 cm layer during the earlier growth stage of maize under different mulch
and tillage patterns in 2009
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Fig. 4 Precipitation and soil moisture changes of 0 — 20 cm layer during the growth stage of maize under different mulch and tillage

patterns in 2011
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Effect of Mulching and Cultivation Patterns on Soil Temperature and
Soil Water of Maize in Western Edge of Sichuan Basin, China

CHEN Yuan-xue', DENG Rong-cheng'~, FANG Jin'*, LIU Jing', CHEN Xin-ping?,
LU Ji-yuan',YU Xi-zhi', XU Kai-wei'"
(1 College of Resource and Environmental Sciences, Sichuan Agricultural University, Chengdu 611130, China; 2 College of

Resource and Environmental Sciences, China Agricultural University, Beijing 100193, China; 3 Hongya Soil and Fertilizer
Station, Meishan, Sichuan 620300, China; 4 Jianyang Agricultural Bureau, Ziyang, Sichuan 641400, China)

Abstract: This study focused on the effects of six mulching and cultivation patterns on soil temperature and soil moisture
by a 2-year (2009, 2011) field experiment conducted in Ya’an Experimental Farm of Sichuan Agricultural University in the
western edge of Sichuan basin, China. Six patterns of mulching and cultivation included conventional tillage (CT) with no mulch
(NM) marked as CT+NM, CT with straw mulching (SM) as CT+SM, CT with plastic film mulching and maize planting along the
plastic films (PAPF) as CT+PAPF, CT with plastic film mulching and maize planting on the plastic films (POPF) as CT+POPF,
ridge tillage (RT) with PAPF as RT+PAPF and RT with POPF as RT+POPF. The results showed that: 1) Soil temperature of
0-10 cm topsoil (10cm ST) at 8:00, 14:00 and 18:00 in each growth period were RT+POPF > CT+POPF > RT+PAPF > CT+PAPF
> CT+NM. At 8:00 mulching and RT showed significant heat preservation and the effect of POPF was better than PAPF, RT was
better than CT, mulching was better than NM; at 14:00 and 18:00 10 cm ST of each treatment increased obviously, the
temperature raising effect of RT and POPF were higher than CT and PAPF. SM had the stable effect on ground temperature
namely having heat preservation during the declining period of air temperature (night) as its 10 cm ST was higher averagely by
0.5°C than CT+NM at 8:00; while it showed a decline in ground temperature for SM during the rising period of air temperature
(daytime, except the raining day) as its 10cm ST was average 0.3°C lower at 14:00 and average 0.9°C lower before the period of
V12 and 0.5°C lower after the period of V12 at 18:00 than CT+NM. 2) Soil moisture content of the 0-20 cm soil layer (20 cm
SMC) varied as RT+PAPF > RT+POPF > CT+SM > CT+POPF > CT+PAPF > CT+NM in different growth stages during whole
maize-growth period, RT and mulching helped collecting and maintaining soil water, 20 cm SMC of RT was higher by 10.0% than
CT and that of mulching was higher by 11.4% than NM. There was a superiority of the collection of soil water for PAPF to POPF
when with RT as 20 cm SMC of PAPF was higher by 2.4% than POPF, while when with CT there was a superiority of the
maintain of soil water for SM to plastic films mulching (PFM) as 20 cm SMC of SM were higher by 2.4%, 5.1% than that of
POPF and PAPF, respectively. Furthermore, there was a superiority of the collection and maintain of soil water for POPF to
PAFM as 20cm SMC of POPF was higher by 3.2% than PAPF when with CT. In conclusion, CT+SM and RT+PAPF are the best
choice for maize production in this research area.

Key words: Mulching; Ridge tillage; Maize; Soil moisture; Soil temperature



