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Table 1. Characteristics of studied barley genotypes
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Genotypes cwigi;

Pedigree 0 yxs

Tajadin
FAJRE30
JONOOB
ARASS
RIHANE 03
SINA
Chaldoran

M-84-14
M-86-5

10 M-88-2

11 MD-88-15
12 W-83-4

©owo N oo o b~ W N B

Cr115/Por//Bc/3/Api/CM67/4/Gizal20/5/H272/Bgs/3/Mzq/Gva//Alanda-01
Bgs/Dajia//L.1242/4/L.B.IRAN/Una8271//Gloria'S'/3/Alm/Una80
Kavir/Badia/3/Torsh/9cr.279-07/Bgs/4/Karoon/Kavir
Rojo/3/LB.IRAN/Una8271//Gloria"S"/Com"S"
Zrn/Shiroodi/6/Zrn/5/0mid/4/Bb/Kal//Ald/3

Table 1. Physical and chemical characteristics of soil testing
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Table 3. Combined variance analysis of studied traits in barley lines and cultivars in two two-years and two conditions

(in normal and water deficit conditions)

Mean squares Ol o (uSileo
= oo Job Sl Jsb Al 039
ol 4 el spike Peduncle Spike &eyoyio 5> Al
SoV ¥ @b DE  plant hieght length length weight  spike number / m?
cm g
Year (Y) Juw 1 393.36™ 5.38™ 312.53™ 0.08™ 1187219™
Irrigation (1) Sl i 1 103.36" 0.54" 96.43" 215" 202"
Yx I blysx Juw 1 559.11™ 5.56™ 33.60™ 0.04" 42539™
El Yss 8 44.9 0.27 6.60 0.04 152755
Genotypes (G) gy 11 760.55™ 5.55™ 79.64™ 0.13" 113409
Yx G Jx ewigs 11 242.44™ 4.01" 44.66™ 0.05™ 20469"
Gx | Lylysx cwigy 11 78.09" 0.80" 22.66™ 0.43” 53906
GxYxl  lylpéxJlox cuigj 11 45.20" 0.84" 5.34" 0.09™ 14945
E2 Y gs 88 38.53 0.46 1.41 0.06 11682
C.V. (%) Ol ks capb " 8.53 11.79 8.38 16.39 17.54

Aoy ) 50 Jiol maw ol g lo g pé oS A

Ns, * and **: no Significant, Significant at 5% and 1% levels probability, respectively
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Table 3. Continued

aolol .V Jous

Mean squares Ol po (il

41yl 39 el
g 2ol alloow 4o ailo dlaws 1000 grain SUiedem o Slos  dild o Slos el

Sov Grain number/spike weight Biomass Grain yield HI

() (t/ha) t/ha) (%)
Year (Y) Jls 10.54" 26.26™ 1.06"™ 0.07™ 0.009™
Irrigation (1) kel bl 92.12™ 221.25™ 205.31™ 30.50™ 0.06"
Yx | Lyl x Jlw 6.07™ 19.13™ 0.34" 0.07™ 0.12™
El Y sl 452 5.81 11.74 1.32 0.016
Genotypes (G) i g3 367.47" 47.95™ 8.01™ 0.92™ 0.14™
Yx G Jlo x caigil 17.66" 90.12™ 6.60" 0.13 0.15™
Gx | byl x i 955 63.20™ 15.45" 9.95™ 0.070™ 0.19™
GxYxl by s x Jlw x i 933 9.19m 8.45" 7.43™ 0.21" 0.005"
E2 Y slas 9.27 9.90 1.66 0.26 0.005
CV (%) (1) & s’ g 0 10.46 7.07 17.03 19.80 20.74

Aoy ) 50 ol o 10 o S o g pf oS 4 kg NS
Ns, * and **: no Significant, Significant at 5% and 1% levels probability, respectively
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Table 4. Effect of Irigation levels on understudy characters for barley varity and lines at two years

agr gl aldww Job UKl Job  aliew (339 i
~ Plant Hieght spike length ~ Peduncle Spike ~ &rorke yd i olus
Conditions = (cm) (cm) length (cm) weight (g)  spike number / m?
Normal Juy o, 7362 5.83° 25.40° 1.66° 616.60°
Water deficet oS G 6698 5.712 23.73 1510 598.122
Table 4. Continued alol.f Jgus

aliow yo s slaxs &1 138 039 3o ald 3 ,Shoe O L

Grain number/ 1000 grain SO 599 Grainyield <lo»

Conditions byl spike weight (g)  Biomass (t/ha) (t/ha) HI (%)

Normal Jloy sl 29.12a 45.72a 8.77a 307a 4572

Water deficet S s 27.46b 28.54b 6.38D 215b  43.25b

aed 10 Jlizl maw o s pme BT A3B giw o 0 S e By gl .Sk
Means in each column with the same letter are not significantly different at P<0.05
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Table 5. Comparison of barley lines and variety in terms of agronomic traits under normal irrigation conditions.

Sy ey aldwJsb  JSludsh abdw ol )
_ PlantHieght Spike length Peduncle length ~ Spike weight ~ &yex »> dhsiuw Slusd
Genotyps TP (cm) (cm) (cm) (9) Spike number / m?
Seyed tajiddin = (p NIzl suw 73.0% 5.75b 22.61% 1.97%¢ 880.01°
Fajr 30 Yo yx8 59.58f 6.47° 21.03¢ 1.65% 772.50
Junob Ces 93.918 5.48% 25.62° 2.24% 815.83%
Aras ol 84.04° 7.522 24.67° 1.87¢ 708.33
Reyhan3 Yolx, 72.91 4.48f 27.41% 1.81 720¢d
Sina Lo 74.91% 5.13¢f 25.82b¢ 1.81¢ 580¢
M-84-14 M-84-14  67.25% 6.27%¢ 26.36%¢ 1.60¢ 741.37¢
M-86-5 M-86-5 67.33% 5.47% 25.61°¢ 1.68% 741.50%
M-88-2 M-88-2 74.00% 4.75% 25.30b0cd 2.22% 8802
MD-88-15 MD-88-15 79.41°¢ 5.32¢e 29.122 2.37% 877.50?
W-83-4 W-83-4 63.00¢f 5.63% 23.9100e 1.72¢ 670.83¢
Chaldron ohl 75.16 6.28 27.29% 1.67¢ 545¢
Table 5. Continued aoldl D Jaus
o &l slosy
alcw &ls 5l 39 ails o Shos o
_ Grainnumber/ 1000 grain <3S Grainyield <l el

Genotyps T ¥ spike weight (g) Biomass (t/ha) (t/ha) HI (%)
Seyed tajiddin  p gl apw 18.36¢ 46,754 8.89 3.25b 37.20b«
Fajr 30 Yo yx8 30.90° 44.58¢de 8.06%e 2.62c 33.01«
Junob Ces 38.272 56.162 12.312 4.42a 41.01
Aras ol 22.61° 45.08% 8.89¢ 3.11bc 35.580¢
Reyhan3 Yol 31.72° 43.58% 70 3.04bc 44.91%
Sina Lo 31.37° 46.58bc 9.68%¢ 2.71bc 27.99¢
M-84-14 M-84-14 31.24° 40.83¢ 9.02¢ 2.72bc 32.45%
M-86-5 M-86-5 35.812 46h™ 9.39%¢ 2.67bc 28.53¢
M-88-2 M-88-2 37.472 47.91bc 19.02% 4.33a 39.50%°
MD-88-15 MD-88-15 35.90? 49.25b 12.312 4.93a 40.67"
W-83-4 W-83-4 37.072 43.50% 8.70% 2.74bc 35bcd
Chaldron ohl 21.17% 46.66"¢ 6.20¢ 2.74bc 52.012

azd 7.0 Jlazl maw 1o o cxe NS A3B ygiw o 10 S e By gl .l
Means in each column with the same letter are not significantly different at P<0.05



Y10 g ol s Slio s Ly, 5 als 5 ,Shes iy o6, 5lu oy i) S0 5 soboll

Juad Sleeisl (o G Lyl pd 30 (gm0 ) 20390 (5815 Slio Bl g2 (oY 5 1 5Silee dunns o .5 Jgur
Table 6. Comparison of barley lines and variety in terms of agronomic traits under normal water deficit condition

g gl aliow Job JSly Jgb aldew (539
... Planthieght Spike length Peduncle length  Spike weight &0y 5o s
Genotyps L) (cm) (cm) (cm) (9) Spike number / m?
Seyed tajiddin = Wizl o 67.33% 5.53b-¢ 18.38f 0.83f 620b¢
Fajr 30 Yo px8 53.66¢ 6.04%¢ 24.06% 1.49¢ 535.83¢
Junob e 77.332 6.25% 22.12¢ 1.718 726.672
Aras o)l 72.912 6.55? 210 1.22¢ 502.50°¢
Reyhan3 Yol 63.16° 4.75¢ 26.31%¢ 1.51¢d 637.50°
Sina Lo 75.412 5.550¢ 30.172 1.58d 418.33¢
M-84-14 M-84-14 63.16° 6.722 20.25¢ 1,550 576.67°
M-86-5 M-86-5 62¢ 5.40%de 26.03%¢ 1.66%°¢ 490.83¢¢¢
M-88-2 M-88-2 64.66° 5.22de 25.820¢ 1.70% 799.172
MD-88-15 MD-88-15 68.41°¢ 6.073¢ 27.33° 1.65%¢ 753.332
W-83-4 W-83-4 62.33° 5.4]1¢de 21.51% 1.55b¢ 637.50°
Chaldron obl 71.75% 6.512 25.14¢ 1.15¢ 4750
Table 6. Continued alsl.f Jgus
alcow o ails olaxs ailo 513 439 %) ails o Slos sl
__ Grainnumber/ 1000 grain 599w Grain yield il
Genotyps P spike weight (g)  Biomass (t/ha) (t/ha) HI (%)
Seyed tajiddin ¢zl s 15.02f 37.850f 6.63% 2.42° 35.78%
Fajr 30 Yo yxd 28.10° 37.07¢f 7.02¢ 2.11bcd 32.31¢
Junob e 35.942 41.35% 9.807 3.442 45.502
Aras o) 21.95¢ 34.2f 6.83¢de 2.01bcd 30.83¢
Reyhan3 Yol 27.72¢ 40.89% 4.639 1.86¢ 37.91b¢
Sina Lo 30.82° 37.25¢ 5.28f 1.86¢ 32.66%
M-84-14 M-84-14 29.87 37.25% 6.58% 2.2]Pcd 32.53
M-86-5 M-86-5 28.12¢ 40.4%¢ 5.69¢f 2.15bx 37.86"
M-88-2 M-88-2 34.462 38.08%¢ 8.88%® 3.752 42.17%
MD-88-15 MD-88-15 36.062 41.52 8.59P 3.662 43.33%®
W-83-4 W-83-4 27.27°¢ 36.710%f 6.13%f 2.39° 37.97%
Chaldron ol 18¢ 4024 7.830¢ 2.33b¢ 30.03¢
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Means in each column with the same letter are not significantly different at P<0.05
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Table 7. Correlation coefficients of traits under normal condition (low numbers) and water difict condition (high
numbers) based on the average of two years

W el aldw Job Uy Job Al 039
» Plant Spike Peduncle Spike & oy 5o dlsw
Traits < hieght length length weight Spike no./m?
Plant Hieght g gl )yl 1 0.39™ 0.16"™ -0.07m -0.02"
Spike length alow Jsb  -0.06™ 1 0.16" -0.12m 0.11m
Peduncle length JSSlay Jeb 0,337 -0.16™ 1 0.32" 0.06"
Spike weight o (y39 0.40™ -0.14™ 0.19™ 1 -0.08™
Spike no./m? &0 o y0 abww olasi 0. 30™ 0.03" 0.14" 0.03™ 1
Grain no./spike alcuw 4o &ils ooy -0.03"™ 0.34™ 0.14"s 0.23* 0.04"s
1000 grain weight als i 039 0,337 -0.06™ 0.03™ 0.32" 0.03™
Biological yield Soiglgm oy<los 0,337 0.24" 0.08"™ 0.15m 0.48™
Grain yield als o Slos  0.45™ 0.19™ 0.23" 0.27™ 0.55™
Harvest index iy il 0.21M 0.13™ 0.03™ 0.32" 0.02"
Table 7. Continued alslY Jous
aloww podils  ald I 039 Suiglawm o Slos sl

L Grain 1000 grain Biological s o ,5das ceblo
Traits < no./spike weight yield Grain yield HI
Plant Hieght e eyl 0.06™ 0.01" 0.12m 0.26" 0.06™
Spike length alows Job  -0.07™ -0.09™ 0.24" 0.05" 0.08™
Peduncle length JSlay Job 0.19™ 0.30** 0.06" 0.01" 0.14"
Spike weight aloww o9 0.85™ 0.12m 0.16™ 0.34™ 0.38™
Spike no./m? Koy yd dhouw dlaxi 0.08™ -0.13™ -0.02m™ 0.09™ 0.15m
Grain no./spike alow jo ails slosy 1 -0.09" 0.21"s 0.38™ 0.21"
1000 grains weight a1 152 39 0.12m 1 0.11™ 0.18™ 0.24"
Biological yield Soidgm o,5los 0.047 0.12" 1 0.80™ -0.38™
Grain yield als o,hos 0477 0.30™ 0.33™ 1 0.73™
Harvest index cublo y sl 0.09™ 0.22™ -0.45™ 0.33" 1

Ao ) 50 Jliol mdaw 1ol S )l Sre i oS 5 4y kg NS
ns, * and **: no Significant, Significant at 5% and 1% levels probability, respectively
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Table 8. Results of stepwise regression analysis of traits with grain yield under normal conditions

Variables W jio 2 3

Contrast ol oue -0.52 -0.63
Grain no./spike  alsus ;o ailo olaws 0.16 0.12
Spike weight aloow (439 1.22 1.07
Spike no./m? &30y yd dlusuw 0.01
R? O g 0.73 0.76

TS G bl 50 4l 0 Ko b aslllans g0 Slino plaplS (ygmm )5y 325 gl A Jguz
Table 9. Results of stepwise regression analysis of u traits with grain yield under water difict

conditions

Variables b o 2 3
Contrast <ol due 1.16 -0.50 -2.35
Grain no./spike Al o aild slasy 0.5 0.05
Plant Hieght Wg gls,l 0.02 0.02
1000 grains weight &ild 3 39 0.4
R? O o pd 0.49 0.56 0.60

Slao a5 39 o151 (S 28 A5 Ll ps Sode 4320
9 Cude s il dils i 5 5 ags glay ] cails olass
slass ol las ol wisls las ails o Sles 5 jlo sine
039 Gk 3l g Sute Sl ag elis)) Gayb sl alaw jo s
Jaaz) cils ails o Slae 3 puiinns s e Slals e
(orioms € o Sl Al glai )l aS 0gy Jb> yo ol (V)
alo e y3g 9 a0 wls olaws alawlgas dils o ,Sles 5
oo S g el @b sl e (59 caled s ol
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Table 10. Path analysis of traits affecting grain yield under normal condition

Indirect effect oo gl 31
peiimo i1 aldaw 53 &l Slasy alow (339 & oy 5o dbsw
Variables & ydie  Direct effect  Grain number / spike Spike weigh  spike number / m?
Grain no./spike  alcww jo &l slaxs 0.36™ - 0.09 0.01
Spike weight alcww 39 0.40™ 0.08 - 0.01
spike no./m? &0y 3 i 0.25™ 0.01 0.012 -

ST G bl 5 Lyl 50 il 0,8hes 1 5o Wlio Cale 4555 1) Jour
Table 11. Path analysis of traits affecting grain yield under under water difict condition

Indirect effect oo gl 1
oo 41 CHORIRE Y Wg glas,yl &ld H )9
Variables W yde  Direct effect  Grain no./spike Plant hieght 1000 grains weight
Grain no./spike Al 5o ails sluss 0.38™ - 0.014 -0.018
Plant hieght Wg glas,l 0.24" 0.022 - 0.002
1000 grains weight &1 4138 39 0.21" -0.034 0.002 -
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Fig. 1. Tree diagram of genotypes and barley cultivars the distance of 5 Normal conditions (left) water deficit (right)
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Table 12. Analysis of variance and mean comparison of groups from cluster analysis In terms of understudy traits two-

year in normal condition

30 dldw oluwi

G el aldw Job Sl Jgb alw 039 &0y
Variables & i plant hieght spike length  Peduncle length Spike weight Spike no./m?
Between groups Log S o 351.13" 1.12" 5.71m 0.39™ 274460
Within groups Loy, S (39,0 73.80 0.64 4.63 0.02 5224
Cluster 1 Y S 70.68° 5.182 24.982 1.76° 5430.80°
Cluster 2 Y s 82.442 5.892 26.572 2.182 893.06?
Mean il 76.56 5.535 25.775 1.97 718.5
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Table 12. Continued a0l AY Jous
alo e (g Seiglem o Sles st
s yo dilo slasi 1000 grain Biological alooyles  cudloy

Variables & ydie  Grain no./spike weight yield Grain yield HI

Between groups oy )5 (s 164.78" 88.15™ 26.71™ 6.69™ 0.003"
Within groups Wog,S 49,0 35.07 7.20 1.16 0.06 0.004
Cluster 1 ) S 28.90° 44.88° 8.440 2.84P 0.36%
Cluster 2 Y S 37.202 51.142 11.882 4,572 0.40a
Mean ol 33.05 48.01 10.16 3.705 0.38
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Table 13. Analysis of variance and mean comparison of groups from cluster analysis In terms of understudy traits

two-year in water deficit condition.

gyl aldww Job JSlay Job abdw 039 @popRe 5o abdew olaas
Variables & ydie  plant hieght Spike length Peduncle length  Spike weight Spike no./m?
Between groups Loy ,S cyu 113.2" 0.09" 39.10** 0.06™ 50060.7**
Within groups Loy, S 59,0 20.10 0.43 8.45 0.07 3848.3
Cluster 1 V pdlS 74,06 5.902 24.46% 1.592 826.02
Cluster 2 Y S 78.582 6.032 27.652 1.372 732.83°
Cluster 3 ¥ s 67.13° 5.692 21.50° 1.382 562.50°
Mean oSl 73.25 5.87 24.53 1.44 707.11
Table 13. Continued aolsl VY Jgus

VR 3 0ie Seigdam o Sdes

b 1000 grain Biological alooydes oy asls

Variables b yde  Grajn no./spike weight yield Grain yield HI
Between groups WogyS oy 26.69" 30.02 5.107 1.50" 0.006™
Within groups oy, 9,0 28.11 5.36 1.07 0.28 0.001
Cluster 1 Y S 28.072 46.112 8.062 3.208 0.39?
Cluster 2 Y S 26.412 41.63° 6.05° 2.02° 0.35%
Cluster 3 Y s 26.832 42.57° 6.20° 2.03° 0.312
Mean oSl 27.10 43.43667 6.77 241 0.35
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