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Abstract

Lack of water resources and rainfall are among the agricultural problems in hot and dry regions, which
managed irrigation with available unconventional water in each region is one of the effective solutions in this
regard. Therefore, the aim of the current research is study of the effects of irrigation water level using
wastewater and saline water on accumulation of Al, Mn and As in barley grain of Goharan cultivar. The
experimental factors are irrigation regimes (100, 70 and 50% of crop irrigation requirement) and method (alone,
mixed and alternative irrigation) in three replications. Preparing the land and plant of barley grain were
preformed in agricultural lands of wastewater treatment plant of Birjand, and after harvesting the plants, the
grains were separated from the straw and were digested to be measured their Al, Mn and As contents. The results
indicated that As content was negligible in all treatments, the variation range of Mn was in 68.4-96.5 mg/kg and
the range of Al was in 39-115.2 mg/kg which indicated all elements were in safe range of livestock feed. In this
regard, the concentrations of Mn and Al were 79.4 and 53.7 mg/Kg in alternative irrigation, and 78.3 and 52.1
mg/Kg in mixed waters, in which was not observed significant difference between them at statistical level of 5%.
Overall, the irrigation regime and method had insignificant effects on Al, Mn and As sorption in the barley grain,
and the alternative and mixed irrigation with wastewater and saline water decreased the accumulation of heavy
metals in the barley grain (P<0.05). The Deficient irrigation increased Mn accumulation in all treatments, and
increased Al accumulation in all treatments with the exception of TWW and SW/TWW. By changing the
irrigation regime form 50% to 100%, the role of water salinity on metal accumulation was reduced, and the role
of organic matter of wastewater on its accumulation was increased. The results of this study is a good guide in
the safe use of these unconventional waters in agriculture, due to evaluating the irrigation water level and
positive effects of mixed waters and alternative irrigation with treated wastewater on the reduction of heavy
metal contents in the barley grain, as two low-cost management solutions.

Keywords: Unconventional waters, Heavy metals, Deficient irrigation, Alternative irrigation, Mixed water
resources.
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