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Extended abstract

Introduction \N

Water scarcity is one of the major constraints limiting cropyproduction, particularly in cereal crops.
Drought stress disrupts a wide range of molecular, biochemical, physiological, morphological, and
quality-related processes in plants. Supplementary irrigation is an effective strategy to mitigate the
adverse effects of drought stress inerops. Early application of supplementary irrigation during dry years
or at critical growth stages can enhanece yield stability/Among cereal crops, barley is considered the most
adaptable species to, biotic and abiotie stresses.“Although barley shows relatively higher drought
tolerance than many other cereals, it is still sensitive to water deficiency during critical growth stages,
particularly stem elongation and grain filling. Drought occurring at these stages can cause substantial
yield reductions) In recent) decades, the adoption of innovative technologies to improve crop
performance has increased markedly. Nanotechnology, particularly the application of nanofertilizers,
has emerged as alpromising strategy for enhancing agricultural productivity. As an efficient alternative
to econventional, fettilizers, nanotechnology can improve nutrient use efficiency while reducing
environmental, impacts. Selenium is a non-essential element for most plants but an essential
micronutrient for animals and humans. Considering the increasing water scarcity in Iran, the
importanee of karley production, and the potential of nanotechnology to enhance crop performance,
this study \aimed to evaluate the effects of different nano-selenium concentrations on selected
quantitative and qualitative traits of barley under rainfed and supplementary irrigation conditions.

Materials and methods

To evaluate the effects of foliar application of different nano-selenium concentrations on selected
morpho-physiological traits and grain yield of barley under rainfed and supplementary irrigation
conditions, a split-plot experiment based on a randomized complete block design (RCBD) with three
replications was conducted at the research farm of the Faculty of Agriculture, Lorestan University in
2023. The main plot factor was irrigation regime (rainfed and one-time supplementary irrigation at the
grain-filling stage), and the subplot factor consisted of four nano-selenium concentrations (0, 10, 20,
and 30 mg L'1), applied at two growth stages (4—6 leaves and stem elongation). Leaf soluble sugars and
proline content in leaves were determined at 490 nm and 520 nm, respectively, using a
spectrophotometer. Grain protein content was measured using a Grain N Analyzer (Perten 7250,
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Sweden). Data were analyzed using the least significant difference (LSD) test at the 0.05 probability level
to evaluate the main effects and interactions.

Results and discussion

Drought stress significantly reduced grain yield, carotenoid content, soluble sugars, number of grains
per spike, and 100-grain weight, while increasing leaf proline and grain protein content. In contrast,
foliar application of nano-selenium improved most of these traits and decreased electrical conductivity.
The highest carotenoid (3.87 mg.g~! FW) and soluble sugar content (86.77 mg.g~! FW), as well as the
highest 100-grain weight (4.8 g), were obtained under supplementary irrigation combined with foliar
application of 20 mg L™1 nano-selenium. Additionally, the maximum proline content in leaves (9.66
mg.g~! FW) and grain protein (13.75%) were recorded under rainfed conditions with 30 and 20 mg L1
nano-selenium, respectively. The highest grain yield (3357.58 kg.ha 1)) was obtained under
supplementary irrigation with the application of 20 mg L1 nano-selenium. Compared with the control,
foliar application of 30 mg L™! nano-selenium under rainfed conditions increased caretenoid content,
proline, soluble sugars, grain protein, and grain yield by 51.9%, 9.6%,%27%3»8.8%, and 71.7%,
respectively.

Conclusion \

Overall, supplementary irrigation combined with foliar application of nano-selenium can mitigate the
adverse effects of drought stress in barley. Therefore, the application®©f nano-selenium combined with
supplementary irrigation at the grain-filling stage is recommendedto enhance barley performance under
water-limited conditions.
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Table 1. Analysis of variance (mean squares) of irrigation and nano-selenium on somesmorphological and physiological
traits of barley
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Fig. 1. Mean comparison of the effect of irrigation on
total chlorophyll content of barley

Gl 4 Olgs oo JB9)lS Gl a5 (Lol LY

0559555 et yoms 3 i g Dlido kS w3l cllad
st doso (g e 5l Sl 5 s sl o
G50 oSS (S5 BT g Sl S slaag
G5 Sl 50 gt GloosSS) Al 5 il
Seyed Sharifi et al., ) Sz 25 5l Lo sulans]
il 5,5 o el (2020
Sl sl (B Jpame (paiz )3 peeile Jles S
clale (Borbely et al., 2021; Niu et al., 2023)
Ly Gl i G )9 )5 s V) poibs Lansgie
03 LiS 45T 000 ) s 055595 g g 1S (slgione o
ol mgis (oS (595 2 poeile (5598 Sl 5]
@ Col Soe by IS clale o8l (Niu et al., 2023)
Cudlyg I ol slam 3T (59 52 poeilugil (bl il

BN Lg)...ways ‘_gLas:-\.BL.\fJ) cdale

! The enzyme y-glucokinase



crge ¥yl el Bl L (Sas s

Seyed ) sgi o paiS j0 Sy ol s Glgie rals
poilw 0,18 gy ol o (Sharifi et al., 2020
St [y (7 J902) adsiig) 89 (7 Jgu2) Judg IS (slgiome
Ay BlaST ST Glee 4 GlS o el onisy
o il oo G5l cnl g 9IS (o Jes 0 sl s
(Zahedi et al., 2019) 00,5 Jokw slalic 5 lub
pAS Sy guilannST 15 Wilgs o poaides Canloalds (5135
Sk dgr czge 9 (Rl 1) gl gemlanaSTy
Wuetal., 2024) 05,5 i Loyl coss Joko gl

e L a5 091 5,55 (0o o SAIFS) Gl s glyime
Oolss peilagl gl e e S e Ve Bl Jelne
L (Y Jsoz) 09 Lls g Lol Ll 5l 1 (g ls sixe
VEIN) il 5 o8 oo Vo 0l 0 S S0l Clam e
VONT) poilagl 00,5 o 5 o p (i jg,Ss
Sl Ol S el Ceday (e eten s S
VB Yo olS clajles a Ghie o oSSl
(e g oo jg Soe VoMY Yo g (o o o 59,5000

(¥ J99>) S powilogl 1) 50 05 (oo

\
92 (I 9 (Ka39le8 90 Gl S 1y poRilw gl (Sl alio Y Jgur
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Means with similar letters in each column show non-significant difference. FW: fresh weight
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Table 3. Mean comparison of the effects of.irrigation x nano-selenium on some morphological and physiological traits

of barley
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