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Extended Abstract

Introduction: Drought stress is known as one of the main factors limiting agricultural production.
Investigation of the effect of drought stress on grain yield and other agronomic and physiological traits can
be useful in identifying drought-tolerant cultivars. The aim objective of the present study was to study the
effect of terminal drought stress on some of the agronomic and physiological characteristics in a set of
promising barley lines.

Material and methods: This study was carried out at the Cereal Research Station located in Seed and Plant
Improvement Institute, Karaj, Iran during 2020-2021 cropping seasons. The plant material consisted of 17
promising genotypes of barley along with a commercial cultivar (cv. Jolgeh). All genotypes were
investigated in two separate experiments based on a randomized complete block design with three
replications under two control and drought stress conditions.

Results: The results of combined analysis of variance showed a significant difference between control and
drought stress conditions in terms of all measured traits except spike length and the number of seeds per
spike. Furthermore, a significant difference was observed among the tested genotypes in terms of
all measured traits except initial chlorophyll fluorescence, maximum quantum yield of PSII, and
maximum primary yield of photochemistry of PSII. However, the interaction effect between
drought stress conditions and genotype was only significant for the number of days to
physiological maturity, grain filling period, main spike length, and chlorophyll content.

The results of principal component analysis (PCA) revealed that the first five components
accounted for 84.80% of the total phenotypic variation, under drought stress condition.
Considering the angle among trait-vectors indicated that some of traits such as number of days to
anthesis and to physiological maturity, awn length, plant height, leaf area index, chlorophyll
content, and number of seeds per spike positively correlated with grain yield in the drought stress
condition. In general, our results showed that genotypes G2, G3, G6, G7, G12, and G18 were
identified as the best genotypes compared with other tested genotypes.

Conclusion: According to results, genotype G7 due to its highest grain yield and ideal agronomic and
physiological features can be candidates for further complementary investigations in multi-environmental
trials with the aims of realization of a new commercial cultivar.
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Table 1. Pedigree of the 18 investigated barley line
Code /4l Pedigree / o >
G1 Jolge (Check 1)
G2 Bahman/3/MAKOUEE//ZARJOW/80-5151
G3 ALGER/(C110117/CHOYO../3/Makouee/4/STB-12
G4 Comp.Cr229//As46/Pro/3/Srs/4/Express/5/D10*2
G5 ZARJOW/80-5151//Makouee*2
G6 MAKOUEE/3/ZARJOWY/80-5151//Bahman
G7 Radical/Birgit//Pamir-154/3/Rhn-03//L.527/NK1272
G8 CALI92/ROBUST//ND16301
G9 Radical/Birgit/Pamir-154/3/Rhn-03//L.527/NK1272
G10 Yousef/4 /82S:510/3/Arinar/Aths//DS 29
G11 Courlis/Rhn-03//Karoon
G12 Bereke-54/3/Rhn-03//L.527/NK1272
G13 Comp.Cr229//As46/Pro/3/Srs/4/Express/5/D10*2
G14 Pamir-147/Sonata/8/Alpha/Durra/7/P101/5/3896/...
G15 Courlis/Rhn-03//Karoon
G16 (D-16)Bda/Rhn-03//1CB-107766/3/Y ousef
G17 Sonata/8/Api/CM67//Hma-03/4/Cq/Cm//Apm/3/...
G18 Nadawa/Rhn-03//Birka
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Table 2. The combined analysis of variance for measured traits in the 18 investigated barley genotypes

Sils s g L e I 93] IR Lo ol
Mean CV (%) Error integEtion Ger(]gt)ype Replication / E Envn&(l)zr;ment sov
Drought g;ss %;tr;ol 68 1 o 4 ! Slao
Traits
172.06 173 0.93 2.59 2.57"™ 35.04 ** 0.77 24.08 ** DH
46.54 54.63 3 2.30 8.29 ** 40.53 ** 141 1768.21 ** GFP
218.78 227.63 0.25 0.31 5.74** 16.67** 1.34 2115.59 ** DM
87.67 93.77 5.12 21.56 32.05™ 219.32 ** 88.42 1003.45 * PH
15.33 17.45 11.40 3.49 4.37™ 13.74 ** 9.24 121.07 * PL
26.88 33.48 23.68 51.09 74.19™ 372.81 ** 21.11 1175.79 ** LAI
37.28 49.29 7.47 10.46 58.95 ** 54.25 ** 33.07 3896.40 ** SPAD
0.63 0.96 40.57 0.10 0.16"™ 0.16 ™ 0.23 2,96 * Fo
0.55 2.32 18.30 0.013 0.017 ™ 0.02 ™ 0.01 0.41 ** Fv/Fm
1.50 6.56 51.69 0.97 0.78 1.03"™ 0.76 17.95 ** Fv/Fo
11.85 13.08 6.42 0.64 0.98 ns 2.29 ** 0.90 40.58 ** AL
6.25 6.39 6.95 0.19 0.61 ** 6.17 ** 0.45 0.57 "™ SL
48.67 48.50 6.25 9.21 13.10™ 774.04 ** 28.41 0.77 "™ NSS
20.63 21.45 4.50 0.89 0.62"™ 14.33 ** 0.64 17.86 ** TKW
5.34 6.56 12.25 0.53 0.66 "™ 1.97 ** 0.11 39.96 ** GY

o3 ) 90 Jleis] zolaw )3 b bxe 5yl dme pe odind (LIS (i ey i g s ok NS
ns, *, and **: non-significant, and significant at 0.05 and 0.01 probability levels, respectively.
s el Hoals U 3q, i ,Slo s as AL ¢ FV/Fm Fv/Fo SL PL TKW Fo NSS GY LA PH SPAD GFP .DM DH
Jﬁlb cdl...;.w )2 Al oliws casls .))gko.c 4&5).3 Cjaw ua>‘.m cdu}: 8[&4}‘&}459)15 dl}am &l u.&m » 5)5.) ;u_ia)?‘}:).._’i ‘;_\M) L )5)
28l o Sy Jobo 5 (S3ogs Sl alondignd 3,Shas Sl (ol s oo JSOlay oo il 135 (5 e b ol
DH, DM, GFP, SPAD, PH, LA, GY, NSS, Fo, TKW, PL, SL, Fv/Fo, Fv/Fm, AL indicate the number of days to heading,
number of days to physiological maturity, grain filling period, SPAD value, plant height, leaf area index, grain yield,

number of seeds per spike, Initial fluorescence, thousand kernels weights, peduncle length, spike length, maximum,
phytochemical yield, photosynthetic capacity, and awn length, respectively.
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Table 3. Mean values for estimated traits in the investigated barley genotypes under control (C) and
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Continued Table 3. Mean values for estimated traits in the investigated barley genotypes under control (C) and
drought stress (S) conditions

GY (ton/ha) TKW (gr) SL (cm) AL (cm) Fv/Fo Code
S C S C S C S C S C S C

474 7.34 20.20 20.90 48.93 50.67 7.60 7.63 12.33 14 1.09 1.28 Gl
5.40 7 18.03 19.73 55.43 56.40 7.80 8.43 12 12.97 1.67 3.19 G2
5.40 7.08 19.13 19.87 58.97 61.20 5.07 5.40 10.90 12.27 1.53 3.18 G3
6.13 7.78 20.27 21.27 53.47 56 5.10 5.10 12.27 12.97 1.14 1.89 G4
5.17 6.07 19.03 20.17 51.20 56 7.17 7.33 12.13 13.43 1.97 2 G5
5.46 6.32 19.10 20.10 50.77 56.03 6.60 7.20 11.33 12.33 1.30 2.86 G6
6.79 6.40 19.40 20.33 50.53 52.73 5.60 5.70 12.07 12.50 1.97 2.49 G7
4.42 5.93 20.67 21.63 25.70 28.37 7.27 9.60 12.80 14.77 1.59 1.78 G8
5.60 6.40 22.37 23.67 51.93 54.70 5.57 5.57 10.07 13.13 141 1.49 G9
4.35 5.16 21.20 21.37 54.90 56.67 5.83 6.13 12.30 13.30 1.36 2.53 G10
5.70 7 19.03 19.73 55.33 55.47 6.13 6.30 12.93 13.10 1.20 2.42 Gl1
5.49 5.79 20.90 21.40 42.23 49.17 5.87 5.87 12.33 12.40 1.99 2.85 G12
5.93 7.48 20.73 21.87 53.70 55.50 5.40 5.63 11.77 13.33 1.32 1.48 G13
5.22 6.49 20.37 21.37 23.30 24.67 7 7.40 13.07 13.17 1.95 3.07 G14
5.06 6.21 20.97 22.33 52.13 53.23 6.20 6.20 11.07 13.13 121 1.85 G15
5.67 6.43 22.70 23.83 51.73 52.20 5.43 5.53 11.67 13.70 0.51 2.98 G16
4.18 5.92 24.56 25.17 23.65 23.65 6.05 6.17 10.50 12.40 1.98 2.87 G17
5.36 7.19 21.37 22.67 52.73 52.73 5.57 5.97 11.80 12.50 1.44 1.99 G18
0.97 0.44 1.26 1.07 4.06 7.14 0.58 0.90 1.07 1.27 1.32 117 LSD 50.053
0.77 0.35 0.99 0.84 3.20 5.61 0.46 0.71 0.84 1 1.04 0.92 LSD (0.01
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Figure 1. Biplot rendered by the ﬁrlnupal component analysis (PCA) based on the 18 investigated barley genotypes
under drought stress condition. The numbers in biplot indicate genotype codes. DH, DM, GFP, SPAD, PH, LA, GY,
NSS, Fo, TKW, PL, SL, Fv/Fo, Fv/Fm, AL indicate the number of days to heading, number of days to physiological
maturlt¥, grain filling period, SPAD value, plant height, leaf area index, grain yield, number of seeds per spike, initial
luorescence, thousand kernels weights, peduncle length, spike length, maximum, phytochemical yield,
photosynthetic capacity, and awn length, respectively.
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