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Effects of different mulching methods during the summer fallow period on water, nitrogen use and yield of wheat
in dryland

CHEN Xiu-wen, ZHAO Hu-bing', MAO An-ran, LI Zi-yan, ZHAI Bing-nian ( College of Natural Resources and
Environment, Northwest A & F University, Yangling Shaanxi 712100 )

Abstract: Aiming at the problems of low precipitation and dislocation with water requirement rule for winter wheat growth,
low water and nitrogen efficiency in dryland farming areas of Loess Plateau, the best model of mulching for soil moisture
conservation and increasing winter wheat yield in dryland farming areas was explored. Field experiments were conducted
during 2017 ~ 2018 in Yujiagong village, Yongshou county, Shaanxi province, which is a typical dry farming area on the
Loess Plateau. A total of five treatments, including no nitrogen fertilizer treatment, farmers’ conventional control model,
ridge-film and furrow-straw mulching during the summer fallow, plastic film mulching during the summer fallow, straw
mulching during the summer fallow, were set up to clarify the effects of different mulching practices during the summer fallow
on water, nitrogen uptake and utilization and yield in dryland. Compared with the farmers’ conventional control model,
the two treatments of plastic film mulching and straw mulching during the summer fallow increased aboveground biomass
and yield, and the increase of straw mulching during the summer fallow was greater. However, ridge-film and furrow-
straw mulching during the summer fallow had an opposite trend. Compared with farmers’ conventional control model, the
soil water storage capacity of 0 ~ 200 cm soil layer at the end of the summer fallow of treatments of ridge-film and furrow-
straw mulching, plastic film mulching and straw mulching increased 65.7, 107.6 and 145.0 mm, respectively, during the
summer fallow, and the difference between straw mulching and ridge-film treatment and furrow-straw mulching treatment
was significant; The soil water storage capacity of 0 ~ 200 c¢m soil layer after winter wheat harvest increased by 18.9, 31.5
and 32.3 mm, however, there was no significant difference among the three mulching treatments and the control. Compared
with farmers’ conventional control model, the water use efficiency of each mulching treatment during the summer fallow
had an increasing trend, but the difference was not significant. Compared with farmers’ conventional control model, the
straw mulching treatment during the summer fallow had an increasing trend in grain nitrogen uptake, aboveground nitrogen
uptake and nitrogen use efficiency. However, ridge-film and furrow-straw mulching and plastic film mulching during the
summer fallow period had a tendency to reduce the grain nitrogen uptake, aboveground nitrogen uptake and the nitrogen
use efficiency. The three mulching practices during the summer fallow were all conducive to the accumulation of natural
precipitation and the improvement of soil moisture before the winter wheat sowing, among which straw mulching during the
summer fallow had the best effect of preserving soil moisture and the most significant effect of increasing yield. It is suitable for
popularization and application in Northwest dryland wheat production areas.

Key words: mulching during the summer fallow; soil moisture; nitrogen uptake; yield
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