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Effect of Tillage Combined with Straw Mulching on Water Consumption
Characteristics and Yield of Potato Under Different Precipitation Years
LI Dan, WANG Fanlong, ZHANG Long. ZHAO Fugui, LI Rong, HOU Xianqing

(School of Agriculture, Ningxia University, Yinchuan 750021)
Abstract: In order to explore the effects of tillage combined with straw mulching on soil water storage, crop
water consumption characteristics and yield formation of upland potato growth period in different precipitation
year types, the field experiment was conducted by setting different tillage methods (no-tillage, subsoiling,
and ploughing tillage) combined with straw mulching after autumn crop harvest in dryland area for three
consecutive years. The results showed that after three years of tillage and mulching treatment, no-tillage,
subsoiling combined with straw mulching could significantly reduce soil bulk density and increase soil organic

matter content in 0 — 40 cm layer. Conservation tillage combined with straw mulching could significantly
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improve soil water storage in 0 —200 cm soil layer during potato growth period. The soil water storage in
subsoiling with straw mulching treatment was the highest in the whole potato growth period in the relative
less water year and the less water year, which was significantly increased by 15.80% and 20.80% than that of
ploughing tillage without mulching, respectively. In the normal year, no tillage with straw mulching
treatment was the highest, which was significantly increased by 14.78% than that of ploughing tillage without
mulching. Among them, subsoiling with straw mulching treatment had the best soil water storage effect in
0—60 cm soil layer in early growth stage and 120—200 c¢m soil layer in middle growth stage of the relative
less water year, 20100 cm soil layer in early normal year and 0—80 cm soil layer in growth stage of the
relative less water year. Subsoiling or no-tillage with straw mulching treatment could significantly reduce the
water consumption, water consumption modulus coefficient and water consumption intensity at the early
stage of potato and significantly increase the water consumption, water consumption modulus coefficient and
water consumption intensity at the middle and late stages of potato especially in the less water year.
Compared with ploughing tillage without mulching, subsoiling with straw mulching was more conducive to
the increase of dry matter mass of potato, especially in the middle growth stage of less water years and in the
middle and late growth stages of normal years. In the relative less water year, potato yield and water use
efficiency of no tillage with straw mulching treatment were the best, which were significantly increased by
51.82% and 50.52% than that of ploughing tillage without mulching respectively. In the normal year and the
less water year, the effect of subsoiling with straw mulching treatment was the best, which were significantly
increased by 36.69% and 29.48% than that of ploughing tillage without mulching in the normal year, and
significantly increased by 87.46% and 62.31% respectively in the less water year. Subsoiling with straw
mulching treatment had the best effect on increasing the commodity rate of potato in the relative less water
year and the normal year, and no tillage with straw mulching treatment had the best effect on increasing the
commodity rate of potato in the less water year, which was significantly increased by 12.88%, 14.58% and
26.18% s respectively, compared with ploughing tillage without mulching. Correlation analysis showed that
soil bulk density and organic matter content increased under the tillage with straw mulching, which improved
soil water retention performance and the potato yield. The soil moisture characteristics played a crucial role in
improving potato yield during the growth period of potato under different precipitation years, especially in
the middle and late growth period of potato in relative less water years, soil moisture was significantly or
extremely significantly positively correlated with the yield. It could be seen that no-tillage or subsoiling
combined with straw mulching could improve the soil moisture status during potato growth period, regulate
crop water consumption and increase the dry matter accumulation, which was beneficial to improve the
potato yield and water use efficiency, and the subsoiling with straw mulching has the best effect.

Keywords: tillage combined with straw mulching; water consumption characteristics; potato yield; water use

efficiency; precipitation year type
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