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Effects of Different Densities and Ratios of Ridge to Ditch on Water
Utilization and Potato Yield Under Mini-ditch Planting with
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Abstract: Optimizations of the ratio of ridge to ditch and plant density are the promising ways to improve soil water
conditions, increase crop yield, water use efficiency and potato marketable tuber rate. A three-year (2016 to 2018) field
trial was conducted at semi- arid area of Longzhong, using potato cultivar 'Longshu 10' as test material. Two plant
densities [low density of 60 000 plants/ha (L), and high density of 75 000 plants/ha (H)] and three ratios of ridge to ditch
models [ridge width 50 cm, ditch width 50 cm (R5D5); ridge width 60 cm, ditch width 40 cm (R6D4); and ridge width 70 cm,
ditch width 30 cm (R7D3)] were set up as treatments. The soil water contents in the depths of 0-300 cm at key
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development stages and potato yield were determined, as well as water consumption, soil water storage, water use

efficiency and potato marketable tuber rate were calculated, to study the effects of different densities and ratios of ridge

to ditch on water utilization, potato yield and marketable tuber rate under mini-ditch planting with plastic mulching in

ridges. The yield of HR5D5, HR6D4 and HR7D3, in which no significant difference was found, was significantly higher
than that of LR5D5 and LR7D3, but there was no significant difference with LR6D4 in the drought year (2016). In 2016-
2018, the water use efficiency of LR6D4, HR5D5, HR6D4 and HR7D3 was significantly higher than that of LR5D5 and
LR7D3; the potato marketable tuber rate of LR5D5, LR6D4 and LR7D3 was significantly higher than that of HR5D5,
HR6D4 and HR7D3. Therefore, it was the best mode of mini-ditch planting with plastic mulching in ridges by density of
60 000 plants/ha and ridge width 60 cm, ditch width 40 cm (LR6D4) in the semi-arid region of Longzhong.

Key Words: potato; density; ridge to ditch ratio; whole plastic-film mulching; yield; water utilization
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Figure 1 Precipitation and average air temperature during potato growth period in test area from 2016 to 2018
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Figure 5 Effects of different treatments on marketable tuber rate
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