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(27.16%) > (26.70%) > (26.60%) > (26.24%) >
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’ D) ’ 260 cm
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Table 1 Increasing percentage of soil moisture after the
rainy season than the begging rainy season

under different mulching %
Year
Treatment
2008 2009 Mean
Clean tillage 5.50 b 7.57¢ 6.53
Grass cover 6.20 b 8.84b 7.52
Film mulching 5.66 b 9.33b 7.49
Straw mulching 8.62a 10.33 a 9.47
Gravel mulching 9.20 a 11.85a 10. 52
(P< 0.05)

Different small letters in the same column meant significant difference

at 0.05 level. The same below.
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Table 2 Yield and water use efficiency under different nulching

2008  Year 2009  Year Mean
Water Water
Treatm ent Yield Consumption ET WUE Yield Consumption ET WUE Yield WUE
(kg/hm?)  (mm) (mm) (kg/mm * hm?) (kg/hm?)  (mm) (mm)  (kg/mm* hm?) (kg/hm?)(kg/ mm * hm?)
Clean tillage 11310 112.48 346.42 32.654d 9 000 170.79 231.61 38.86 ¢ 10 155.0 35.75
Grass cover 10770 133. 11 325.79 33.06 d 9 000 21317 189.23 47.56 b 9885.0 40. 31
14 873 124. 50 334. 40 44.48 ¢ 12 150 164. 79 237.61 51.13 a 13511.5 47. 81
Film mulching
23 843 148.76 310. 14 76.88 b 9 750 165. 21 237.19 41.11b 16 796.5 58.99

Straw mulching
26 655 198. 14 260. 76 102.23 a 10 980 213.95 188. 45 58.27 a 18 817.5 80. 25

Gravel mulching

:ET, evapotranspiration; : WUE, water use efficiency.
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> 260 cm s
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3 9 ? 2
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4
1 ;
, 3 . 600 cm
) ) ( ) 260 cm
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Effects of different patterns of surface mulching on soil hydrology in an apple orchard
ZHANG Yi"?, XIE Yong sheng'
(1. Institute of Soil and W ater Conservation, Chinese Academy of Sciences & Ministry of Water
Resources, Northwest A & F University, Yangling 712100, China; 2. State Key
Laboratory of Loess and Quaternary Geology, Institute of Earth Environment,
Chinese Academy of Sciences, Xi an 710075, China)

Abstract: Apples are one of the main agricultural crops on China’ s Loess Plateau. T his study took a Fuji apple
orchard in this region as a test object to study the effects of different patterns of surface mulching (clean tilk
age, grass cover, film mulching, straw mulching, and gravel mulching) on the soil hydrology and apple yield.
Based on soil water storage, three seasonal periodscan be recognised annually; Water decreases in spring &
summer, increases in summer & autumn, and stabilizes in winter & spring. Within the 0— 600 cm soil profile,
the highest average soil water content was in the film mulching treatment and the lowest was in the gravel
mulching in all three periods. After rainfall, there was significant soil water recovery in the gravel mulching
treatment (10. 52% ), with straw mulching second (9. 47% ), and least soil water recovery with clean tillage
(6.53%). The depth of the water infiltration reached 260 cm. Based on apple yield, the water use efficiency in
each treatment was: Clean tillage: 35.75 kg/(mm * ha), grass cover: 0.31 kg/ (mm * ha), film mulching:
47.81 kg/ (mm * ha), straw mulching: 58.99 kg/(mm * ha), and gravel mulching: 80. 25 kg/ (mm * ha). In
conclusion, of the mulching patterns tested, gravel mulching was the most suitable for apple orchards in the
gully region of the Loess Plateau, China.

Key words: apple orchard; soil water content; surface mulching; yield; water use efficiency



