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Effects of mycorrhiza, selenium, and methanol on the trend of changes of
chlorophyll fluorescence components and some physiological traits of barley
(Hordeum vulgare L.) in different irrigation regimes

Ailar Darabi, Raouf Seyed Sharifi*, Fatemeh Aghaei

Department of Plant Production and Genetics, Faculty of Agriculture and Natural Resources,
University of Mohaghegh Ardabili, Ardabil, Iran

Abstract

In order to study the effects of mycorrhiza application and foliar application of selenium and methanol on the trend of
changes of chlorophyll fluorescence components and some physiological characteristics of barley in different irrigation
regimes, an experiment as a factorial was conducted based on a randomized complete block design with three
replications in the research greenhouse of the Faculty of Agriculture and Natural Resources, University of Mohaghegh
Ardabili, during 2024. The experimental factors included different levels of irrigation (full irrigation as control,
irrigation withholding at 50% of booting and heading stages as severe and moderate water limitation, respectively
(equivalent to BBCH 43 and 55 scale, respectively), application of mycorrhiza at two levels (with and without
mycorrhiza), and foliar application of selenium and methanol at four levels (foliar application with water as control,
foliar application of 30% w/v methanol, foliar application of 3 mg.L™! selenium and combined foliar application of
selenium and methanol. The results showed that under irrigation withholding at the 50% booting stage, both the
application of mycorrhiza and selenium and methanol foliar application increased soluble sugars and proline content
(42.7 and 56.4%, respectively), root volume (26.1%), root dry weight (23.4%), and grain yield (32.5%) in comparison
with no application of mycorrhiza and selenium and methanol foliar at the same level from irrigation levels. So, at 102
days after planting under irrigation withholding at 50% of the booting stage, application of mycorrhiza, selenium, and
methanol foliar application increased chlorophyll index (25.1%), nitrogen content of the flag leaf (19.1%), relative
water content (22.1%), quantum yield (32.4%), maximum fluorescence (32.1%), variable fluorescence (74.5%), F./Fo or
the activity of the water splitting complex (107%) compared to no application of mycorrhiza, selenium, and methanol
at the same level from irrigation levels. Also, the application of mycorrhiza and foliar application of selenium and
methanol at full irrigation conditions decreased electrical conductivity (32.9%), minimum fluorescence (30%), and
Fo/Fm (42.5%) compared to no application of mycorrhiza, selenium, and methanol under irrigation withholding at the
booting stage. The results of this study showed that the application of mycorrhiza, selenium, and methanol can be
suggested to improve the yield of barley under water limitation conditions.
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