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Extended abstract

Introduction

Cereals are among the most vital agricultural products on a global scale, with an estimated annual
production of around 904 million tons. Barley (Hordeum vulgare), a species within the Gramineae
family, ranks as the fourth most important grain crop worldwide based on production. It is also the
second most extensively cultivated cereal, covering 18% of the total cultivation area. This plant, which
is currently at risk, demonstrates a considerable tolerance to non-living stresses. Abiotic stresses
influence living organisms in diverse manners. In recent years, dust has emerged as a significant
environmental challenge in western and southern Iran, leading to a reduction in soil moisture retention
and negatively affecting plant health. Plants, due to their immobility, are particularly vulnerable to the
adverse effects of air pollution compared to other organisms. Additionally, dust diminishes soil fertility,
contributing to lower agricultural productivity and economic losses. The presence of dust on leaves
further complicates these issues by obstructing light penetration, disrupting photosynthesis, reducing
biomass production, and ultimately decreasing crop yields. This research seeks to analyze the impact of
dust on the physiological characteristics of different barley genotypes.

Materials and methods

The research was conducted during the agricultural year 2022-2023 at the Faculty of Agriculture's
research greenhouse at Ilam University. A factorial design was employed within a randomized complete
block structure, incorporating three replications. The experimental factors included micro-dust
treatments at two levels (with and without dust) and a selection of ten barley genotypes sourced from
the IPK Institute's seed bank in Germany. To simulate dust stress, soil was collected from the Mehran
region, sieved through 53-micron screens, and analyzed for physicochemical properties (refer to Table
2). A plastic chamber measuring 150 x 2.20 x 3.40 meters (length x width x height) was constructed to
mimic conditions of a dust storm. Dust was applied during the seedling phase, and physiological traits
such as leaf chlorophyll content, leaf soluble protein concentration, leaf proline content, and leaf soluble
carbohydrates were evaluated ten days after the dust application. Following the assessment of these
traits, variance analysis and mean comparisons were conducted using SAS 9.4 software, while graphs
were generated using the GraphPad program. Mean comparisons were performed using the LSD (least
significant difference) test at a 5% probability level, and correlation comparisons along with principal
component analysis were executed using JMP software.
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Results and discussion

The results of this research highlighted the importance of the cultivarxdust interaction in influencing
the levels of chlorophyll a, chlorophyll b, total chlorophyll, carotenoids, ion leakage, relative water
content (RWC), proline, catalase, and sugars, all at a significance level of 1%. In contrast, neither dust
nor dust treatment showed a significant effect on protein content. Exposure to dust resulted in decreased
levels of chlorophyll, ion leakage, relative water content, and protein, while it caused increases in
proline, catalase, and soluble sugars. Correlation analysis revealed a positive relationship among
photosynthetic pigments, whereas their association with relative water content was negative.
Furthermore, a strong positive correlation (r = 1) was identified between protein and carbohydrates.
Factor analysis conducted on the examined traits identified three factors with eigenvalues exceeding
one, which collectively accounted for 99.72% of the total data variation. Notably, relative water content
exhibited a significant positive correlation with protein (r=0.758) at the five percent significance level.

Conclusion

The findings indicate that dust stress negatively impacted photosynthesis, ion leakage, relative water
content, and protein levels, while simultaneously elevating carotenoids, proline, catalase, and soluble
carbohydrates. The effects of dust stress varied across different cultivars, with certain traits in specific
cultivars showing increased vulnerability. Remarkably, the HOR6964 genotype demonstrated a higher
level of resilience in comparison to other genotypes.

Keywords: Chlorophyll, Compatible osmolytes, correlation coefficient,antioxidant enzymes,
Physiological traits
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Table 2. The results of variance analysis of the effect of dust on physiological traits

Mean squares Ol yo (Sileo
= IS Juds ks St ud

Ol g (5903 a by ls bd25,55  Chlorophyll gyl electrolyte
Source of Variation Df Chlorophyll a Chlorophyll b total Carotenoid leakage
Replication S SS 2 1.467 0.132 2.453 0.027 1.185
Dust (D) Hgo F 1 20.63™ 217" 36.25™ 0.311™ 284.734™
Genotype (G) P 9 116.85™ 27.66™ 256.35™ 0.686™ 28.785™
DxG i gy x g ,F 9 33.17 4.76™ 60.82" 0.287™ 28.928™
Error Us 40 1.66 0.492 3.05 0.011 8.953
CV(%) O gt g 15.94 16.43 14.113 18.371 3.646

Table 2. Continued alsl.Y Jous
Mean squares Ol yo aSileo
o “"’f_ ol o g odar V6L gy IR ColereS

U‘M e 2l Relative water Proline Catalase Protein Soluble
Source of Variation Df Content carbohydrates
Replication Ut 2 14.217 0.0209  0.00000039  0.0305 5.25
Dust (D) HLeg,§ 1 275.1185" 3.092™ 0.00031™ 3.134™ 1.032™
Genotype (G) Py 9 176.906" 2.082™ 0.00011™ 0.196™ 8.87™
DxG iy x g ) F 9 262.552™ 2.335™ 0.00010™ 0.022m 6.190™
Error s 40 60.769 0.338 0.0000047 0.031 0.00000002
CV(%) Ol gt g pud 9.438 10.269 20.475 17.020 2.27

)léu;IJw O w8l ns. 9 A 9 7.0 JLo.L’>l CJa..u 30 OOy )L)Gl.uo ou\.l.lb.)u:l)‘}f w).’ A sk 9 L)
* and ** respectively, reporting significance at 5% and 1% probability level and ns. No significant difference
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Table 3. Simple correlation coefficients between studied traits of barley genotypes under dust stress

1 2 3 4 5 6 7 8 9 10
1 a Judg,ls 1
Chla
? b Judg b5 | 0.984** 1
Chlb
3 S Judg ks | 0.998%% 0,993 1
Chltotal
4 agid b5 | 0.998*% 0.993%*  1** 1
Carotenoid
5 oudsy| 0371 0252 0333 0333 1
Proline
6 g caid| 0311 0349 0324 0324 0.178 1
EC
L ol o glsio | 0498 0852 0518 0518 0102 02677 1
RWC
8 Y6l 0.391 0.464 0.416 0.417 0.143 -0.263 0.632 1
Catalase
9 owidgy| 0220 0328 0256 0256 0369  0.230 0.758*  0.458 1
Proetein
ol yampg,s| 0018 0.021 0.019 0.019 -0.377 -0.313 0.198 0.164  0.010 1
Carbohydrate

TN 970 Jleim! mhaw 10 o9 o sme 0aimd iyl a5 4y e g
* and ** respectively, reporting significance at 5% and 1% probability level

Table 4. Breakdown into main components Lol sbaddso a3 F Jgoo
eoled ool e ;ngﬁleng; CUMUfZliF:i/E Pé;z;);TAGE
NUMBER | EIGENVALUE VARIANCE OF VARIANCE

1 119.6337 82.963 82.963
2 19.9317 13.822 96.785
3 4.2429 2.942 99.727
4 0.34 0.236 99.963
5 0.0463 0.032 99.995
6 0.0068 0.005 100

7 0 0 100

8 0 0 100
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