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Plastic film mulching cultivation decrease absor ption of manganese and improve its use efficiency in upland and paddy rice
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Abstract: To meet the challenge of drought in China, water-saving techniques have been developed and applied in rice (Oryzasativa L.) growing areas since the last decade of 20th
century, such as the dry-cultivated technique for paddy rice and the acreages of upland ricein rained areas, which has played a positive role in stabilizing and promoting food
production. Manganese (Mn) as atrace element is both essential for rice growth and the essential trace elementsin the human body. However, the effect of cultivation patternson Mn
absorption and use efficiency of upland and paddy rice rarely has been reported. The objective of this study was to evaluate the difference between upland rice cultivar Zhonghan3
(japonica) and paddy rice cultivar Wuxiangjing99-8 (japonica) which were grown in the farm of the Y angzhou University under three cultivation patterns of moist cultivation (MC,
control), plastic film mulching cultivation (PFMC), and bare cultivation (BC). The MC was based on conventional irrigation for high-yielding rice production, that is, keeping awater
layer in the field from transplanting to regreening, alternating wet and dry soils during the other growth periods, and stopping the water supply obe week before harvest. The total
quantity of irrigation was 5,213 m3 ha-1. In the PFMC treatment, the field was dry-plowed, and then, the beds (1.5 m in width) were made and mulched, the beds were fully watered from
transplanting to one week after transplantation while the plants were alive. The DC treatment was the same as the PFM C treatment, except for not mulching before transplanting.
Totally, water of 723 m3 ha-1 was supplied at the vigorous tillering, booting, and heading stages, and no water was irrigated during the other growth periods. From heading to maturity,
the soil moisture was monitored by tensiometers that were installed in the field. The soil water potential was normally at -15 to -25 kPa. The results showed that, compared with the MC,
the grain yield was significantly lower by 9.0% under PFM C for upland rice, but no significant difference was found between PFM C and M C for paddy rice, and grain yield was
significantly reduced by 11.7% and 8.0% under BC for both upland and paddy rice. Dry cultivation lowered the Mn content in plantsand in grain under PFMC and BC and lowered the
amount of Mn absorption in plants, resulting in higher Mn use efficiency of matter production (MUEp) , higher Mn use efficiency of grain yield production (MUEQ) and Mn
harvest index (MHI). The proportion of Mnin leaves and sheaths were both disordered and in ears increased under dry cultivation for Zhonghan3 and Wuxiangjing99-8. Compared
with Wuxiangjing99-8, Zhonghan3 exhibited higher Mn concentration by 13.1-20.6% from heading to maturity, lowered Mn accumulation in plants by 5.2%-9.6% at the later growth
stage, lowered MUEp and MUEg and resulted in higher MHI. The Mn content in grain was significantly lower for zhonghan3 than for Wuxiangjing 99-8 under moist cultivation, but it
showed the opposite under dry cultivation. The results suggest that the effect of dry cultivation on the absorption and use efficiency of Mn varieslargely with the cultivation patterns
and variety types.
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