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Abstract

To investigate the sustainability of mulch-free drip irrigation technology for win-
ter wheat, a densely planted crop, in the arid region of Xinjiang, a continuous
field monitoring experiment was conducted in wheat farmland in Qitai County.
By collecting soil samples at different depths from 0-80 cm from the drip tape
center to both sides, and using geostatistical analysis, the transport patterns
of soil salinity in wheat fields over 8 years of drip irrigation application were
studied. The results showed that: Soil salinity in each layer conformed to a log-
normal distribution, and with increasing years of drip irrigation, salinity content
in the 0-80 cm soil layer gradually decreased. After 8 years of drip irrigation,
the desalination effect in the 0-20 ¢cm root zone was relatively pronounced; after
6 years, the salt leaching effect in the surface 0-60 cm layer was significant,
with salts being leached to and accumulating in a certain area below 60 cm.
With increasing years of drip irrigation, salinity migrated from the drip center
to both sides and deeper layers; after 8 years, salts gradually accumulated in
the area below 60 cm under the dripper and beyond 40 cm horizontal distance
from the dripper. With increasing years of drip irrigation, wheat yield gradu-
ally increased. It is recommended that under the current irrigation regime, drip
irrigation frequency be increased and the amount of water per irrigation be re-
duced. This study can provide theoretical support for the large-scale promotion
of mulch-free drip irrigation technology for wheat.
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Abstract

To investigate the sustainability of winter wheat cultivation under drip irriga-
tion in arid regions, a long-term field experiment was conducted in Qitai County,
Xinjiang. Soil samples were collected along a radial profile from the drip irriga-
tion center outward at depths of 0-80 cm. Based on geostatistical analysis, a
winter wheat field with 8 years of drip irrigation history was selected to exam-
ine soil salinity distribution patterns. The results demonstrated that: (1) Soil
salinity exhibited a log-normal distribution. With increasing duration of drip
irrigation, soil salt content in the 0-80 cm layer gradually decreased. After 8
years of drip irrigation, significant desalination occurred in the 0-20 cm rhizo-
sphere layer. After 6 years, notable desalination was observed in the 0-60 cm
soil profile, with salt accumulation occurring beneath this depth; (2) As the du-
ration of drip irrigation increased, soil salts migrated both downward to deeper
layers and laterally outward from the central irrigation zone; (3) Winter wheat
yield progressively increased with extended drip irrigation. It is recommended
to increase irrigation frequency while reducing the application volume under the
current irrigation regime. These findings provide scientific support for promot-
ing mulching-free drip irrigation technology for winter wheat production in arid
regions.
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