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Effects of salinity stress and Zinc application and some physiological traits on
grain filling of three barley cultivars

Mehrdad Mahlooji

Assistant Professor, Horticulture Crops Research Department, Isfahan Agricultural and Natural
Resources Research and Education Center, AREEO, Isfahan, Iran
(Received: 06/08/2021, Accepted: 02/10/2021)

Abstract

To evaluate the effect of salinity stress and Zinc application on grain filling of three barley cultivars and some
physiological traits this experiment was arranged as a split block in a randomized complete block design with three
replications at the Isfahan (Rodasht) Salinity Research Station (2013-14). Three water quality treatments including (2,
10 and 18 dS/m) were evaluated in vertical factors. The horizontal factors were foliar spraying including (nano zinc-
oxide, chelated zinc, mixture of nano and chelated zinc and water spraying as a control). Three different barley cultivars
including (Morocco, Nosrat and Khatam) spilted within vertical factors. The results showed that with increasing salinity
irrigation water, grain filling period, minimum and maximum fluorescence as well as maximum grain weight decreased,
and eventually the grain yield decreased. To moderate salinity (10 ds/m), foliar application of Zinc fertilizer in all
experimental cultivars increased grain yield. Khatam cultivar had the highest chlorophyll index (46.7), minimum (61.9)
and maximum fluorescence (314.2) and maximum grain weight (0.0367 gr). At high salinity, Zinc application was
produced the lowest amount of proline by Nosrat (141.4 umole/g) and Khatam (201.8 pmole/g) cultivars. With
increasing salinity, Zinc application was produced high amount of peroxidase anzyme at Nosrat and Khatam cultivars.
At high salinity, grain yield was related to cultivar and kind of Zinc fertilizer. At this salinity level, foliar application
with Zinc reduced grain yield of Morocco cultivar but, foliar application of zinc chelate in Khatam cultivar (2622.7
kg/ha) and Nosrat cultivar (2454.7 kg/ha) had the highest grain yield. It seemed that the use of zinc element under
salinity stress conditions increased plant tolerance to stress by increasing grain-filling rate, grain-filling duration,
maximum grain weight and peroxidase enzyme content. As a result, the plant's tolerance to stress reduces the amount of
proline and ultimately increases grain yield.
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