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Water Characteristics Analysis of Spring Highland Barley Root
Layer Irrigated with Low Temperature Water in High and Cold Region
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Abstract; Low temperature snow melting water is an important irrigation water source in alpine region, and highland
barley is a very important cereal crop in plateau. In order to clarify the water movement in the root layer of spring bar-
ley irrigated by snowmelt water in alpine region and further analyze the effects of low-temperature snow melting water ir-
rigation on the root growth of spring barley. Through the contrast experiment of low temperature water irrigation, the
change of soil temperature and barley growth caused by the decrease of irrigation temperature was quantitatively ana-
lyzed. Based on the hydrogen and oxygen stable isotope tracer, the water source changes of crop root zone before and
after irrigation in key growth period were compared and analyzed, and the stable hydrogen and oxygen isotope distribu-
tion characteristics of spring highland barley root layer water under low temperature snow melting water irrigation were
clarified. Through the research of water contribution rate in key growth period, the water use strategy of low tempera-
ture water irrigation for spring highland barley was obtained. Under the condition of low temperature snow melting water

irrigation, the effect of highland barley roots on irrigation water conservancy decreased with the decrease of tempera-
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ture. With the increase of irrigation temperature, the proportion of soil water contribution corresponding to the main wa-

ter absorption root depth of highland barley increased. With the increase of irrigation temperature gradient, the greater

the proportion of soil water contribution corresponding to the main root depth of water absorption. It is suggested that

snow melting water irrigation should be carried out at 18:00 to avoid the cold damage caused by low-temperature water

irrigation from the angle of irrigation time.

Keywords: snowmelt water ; irrigation; barley; stable hydrogen and oxygen isotopes; alpine region
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