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Effect of Cup Covering Mode Instead of Plastic Film on Hydrothermal Effect
and Tobacco Seedling Growth in Tobacco Field
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Abstract: Aiming to investigate the effects of cup mulching on soil water and heat benefits in tobacco
fields and the growth of tobacco seedlings, a field experiment was conducted to systematically compare the
soil water and heat regulation effects and seedling growth performance between the cup mulching mode
(ZF ) and the conventional plastic film mulching mode ( DF). The results showed that the daily
cumulative canopy net radiation of the ZF treatment reached 18.2 MJ/m”, which was 10. 3% higher than
that of the DF treatment (16.5 MJ/m’). Due to the smaller gap between the film and soil surface, the
daytime peak soil heat flux at 8 cm depth under DF (185 W/m”) was 33. 5% higher than that under ZF
(123 W/m”) , whereas the heat flux dissipated more rapidly at night under ZF. Soil moisture exhibited a
distribution characteristic of higher in the surface layer under ZF and higher in the deep layer under DF .
the soil moisture content at 10 cm depth under ZF was 1% ~6% higher than that under DF, while it was
3% ~5% lower at 30 cm depth. For soil temperature, the temperature at 10 cm depth under ZF was
higher in the daytime (by 6.3% ) and lower at night (by 9.3% ), and it was 5.3% ~6.1% lower
throughout the day at 20 ~ 30 cm depth compared with that under DF. In terms of tobacco seedling
growth, the ZF treatment had 1.4 more leaves than that of DF, and the root mass ratio was significantly
increased by 1. 24 percentage points, but the maximum leaf length was 2. 22 em shorter; no significant
differences were observed in plant height and leaf width. The research result demonstrated that the cup

mulching mode can improve tobacco seedling growth while maintaining favorable soil water and heat
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benefits in the surface layer of tobacco fields, providing an environmentally friendly technical scheme for

agricultural microenvironment regulation in arid and semi-arid regions.

Key words: tobacco; new-type transplanting; net radiation; soil heat flux; soil temperature and

moisture ; tobacco seedling growth
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Fig.4 Typical diurnal variation curves of soil temperature and moisture at different depths during

tobacco seedling stage under different mulching treatments
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