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Table 1. Analysis of variance for studied traits under normal and drough stress conditions

b 0398 Jeb (AT 39y o

290k Ay Mo Al 3 Gild Sluw

410 8 Khos i, ; T olgw @)J,b EW ! ‘sale‘t.?;a Byl i @b
Grain vield Filling period Number daysto Fertile tiller ~ Kernel number Biomass Awn lenath  Height df Conditions SOV
y lenght flowering number per spike g g

8.31" 37.84" 10.87" 18.68™ 457.58™ 86.31"  3.60" 1006.61" 2 Normal Ju <4
8.31" 17.21™ 3.37" 0.89™ 394.11" 33.49" 3447  3240.35" 2 Stress 5 Block

144" 14.43" 14.15" 1217 254.03" 14097 5977  380.92" 44 Normal Ju; T
0.71" 33.38" 16.82" 1.11" 177.40" 10.01" 655" 384.06" 44 Stress =5 Genotype

2.68" 12.05™ 16.69™ 0.41"™ 304.85" 7.60"™ 1472 911.70" 8 Normal Ju tadl
0.94™ 19.26™ 7397 2417 248.47" 1446 15117  543.16 8 Stress 5 Parents

1.20" 15.38™ 13.64” 1.42" 236.14" 15.49”"  3.85" 257.59" 35  Normal Ju Fo b
0.66" 43.76™ 19.46" 0.85" 163.64" 7.337 477" 324.81" 35  Stress 5 F2 progeny

0.00™ 0.003™ 11.49™ 0.13" 47351 16.93" 2707 45114 1 Normal Ju; Frms s oy
0.53™ 2.22™ 0.08™ 0.03" 90.29™ 68.39"  0.41™ 1185.15" 1 Stress 5 Parents vs F, progeny
0.37 4.10 0.73 0.47 47.84 3.32 0.32 66.28 88  Normal Ju st
0.28 12.65 1.34 0.43 40.60 2.58 0.57 83.91 88  Stress i Error

20.45 4.44 3.59 19.34 16.37 18.45 8.59 7.55 Normal Ju kS
24.29 9.90 0.79 22.17 14.47 23.41 12.02 8.71 Stress =5 Coefficient of variation

ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.
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Table 2. Mean of parents and F2 progeny for studied traits

415 3 hos OAd 50390 Jobo  (AMT G jgyalan joob domy Sl dlow 53 418 Slus ologw <y Job EW sl g5 ol
Grain yield Filling period  Number days to Fertile tiller Kernel number Biomass Awn length Height Gevn;)'? o Con;:ift?ons
(tha?) lenght flowering number per spike (tha® (cm) (cm) yp
2.92 45.59 146.25 3.50 38.52 9.17 6.27 104.29 sl Jb s
2.90 45.59 145.52 3.57 43.20 10.05 6.62 108.86 Fy =k Normal
2.29 36.51 145.26 2.94 45.68 7.40 6.24 99.23 Ll g S
2.13 36.32 145.21 2.96 43.63 6.94 6.29 106.64 Frzb Drought
S g5 9 (Jby) Sellan ol ph 50 (ow) g 390 Olho (Sl Sy 5 il olg 4 25— Joue
Table 3. Griffing analysis of variance for studied traits under normal and drought conditions
415 3 Klos Qb 90390 Job (AMT G joy8land sl dmy Slow dliw 5O LD dluws lasge iy Job £l Gol3T oy Lylyl 5 alio
Lo Filling period Number daysto  Fertile tiller ~ Kernel number - . =
Grain yield | . . Biomass Awn length  Height df Conditions SOV
enght flowering number per spike
2.16" 33.58" 42.42" 1.90” 667.55" 19.38" 13597  468.107 8 Normal ~Ju s GpueS 5
0.45™ 105.12" 58.06" 0.60™ 443.30™ 11.94" 17067 548187 8 Stress = GCA
0.9 9.99 483" 1.28" 107.927 14347 0967 19924 27 Normal Jei  _o,ax oS
0.72" 2557 8.82" 0.92" 78.94" 6.347 195 258.70" 27 Stress %5 SCA
0.38 431 0.86 0.41 47.94 3.04 0.29 68.93 70 Normal g ; s
0.24 11.11 1.32 0.46 41.01 2.87 14.12 88.80 70 Stress o5 Error
0.40 0.50 0.72 0.30 0.64 0.28 0.80 0.40 Normal g ; S
0.15 0.54 0.65 0.15 0.62 0.15 0.80 0.38 Stress o~5  Baker ratio
ns, * and ** show no significant differences, significant at the 5 and 1 % respectively. im0 O 1,70) 50 Jlaa = a5 s fmn ¢l dmn Mt 35 pde 5 4 %% 5 (S
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Table 4. General combining ability (GCA) of parents under normal and drought stress conditions

Olao
Variables 6.
45!:-0)?.‘;: g..\..’bx 0399 J,.b DG 9y 0l He5b :-tq:.g-al..\a? Ao S 41D dluws h-).;I.@.,g sy Job ét_:.:)v Lyl Cultivars
Grain 3_/l|eld Filling period  Number d_ays to Fertile tiller Kernel ngmber Blomis),s Awn length Height Conditions

(t.ha™) lenght flowering number per spike (t.ha (cm) (cm)

0.43 1.17 -0.05 -0.13 7.47 0.98 0.52 0.91 Normal b Cslgs 2
-0.06 0.17 -0.06 -0.11 4.52 -0.33 0.72 -0.58 Stress oA Mahdavi %"
-0.41 0.26 -0.41 -0.15 -2.33 -1.99 0.37 1.07 Normal b Y T E

0.10 -0.28 -0.88 -0.03 -4.00 0.28 0.43 4.25 Stress oA Azar *{—

0.09 -0.44 -0.29 0.02 -3.52 0.33 -1.81 5.36 Normal Jb S 3

0.27 0.44 -0.29 0.19 -1.61 0.89 -1.98 7.13 Stress e Rosha F

0.53 1.06 -0.33 0.24 6.90 1.03 0.51 2.80 Normal b e té\
-0.08 0.98 -0.59 -0.11 5.48 -0.13 0.78 -1.28 Stress oA Ghod ‘g—\
-0.18 1.21 -0.87 -0.10 2.26 -0.23 0.51 -5.91 Normal by 25 C%
-0.05 1.45 -0.99 -0.08 6.34 0.31 0.25 -3.44 Stress oA Kavi
-0.33 -2.68 -1.64 -0.27 -5.60 -0.09 -0.07 -6.83 Normal Jb LS i

0.00 -4.43 -2.20 -0.08 -5.25 -0.50 -0.19 -9.24 Stress oA Excaliber C"C\\
-0.10 -1.08 0.19 0.56 -9.37 0.50 0.18 2.36 Normal J 5 Sk IS ¢

0.05 -2.71 0.31 0.37 -5.14 0.38 0.10 191 Stress oA Kal-Heidari li_j
-0.15 0.01 -0.10 -0.40 1.93 -0.91 0.57 -5.01 Normal Ju s I

0.04 241 1.09 -0.04 1.52 -0.35 0.69 -3.64 Stress oA Shiraz

0.10 0.49 3.51 0.24 2.26 0.38 -0.79 5.24 Normal J 5 tals

-0.27 1.98 3.61 -0.11 -1.85 -0.53 -0.81 4.88 Stress 5 Shahpasand
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Table 5. Validity test of Hayman model for studied traits

45!.:_.:;}».: u.w j I3TH J,.b B 39 oo 290 %_.:l.w“ A JO 1S Sluawi uul.o,.u sy Job @l_és)i Lyl ol
Grain yield Filling period Number days to Fertile tiller Kernel number  Biomass Awn length  Height Conditions Param(;ter
(tha?) lenght flowering number per spike (t.ha® (cm) (cm)

0.10 0.23 0.61 -0.19 0.53 0.14 0.96 0.82 Normal dl s boyo € .
Og S5 2

0.18 0.02 0.40 0.46 0.60 0.55 1.23 0.99 Stress o

0.77™ 2.43" 6.75" 1.24"™ 4.16" 0.63™ 593" 479"  Normal  Juj bov lptomT

1.25" 0.08™ 13.18™ 1.35" 2.06" 2.90" 428" 395"  Stress o5 T test for b-0

1.15"™ 8.12" 4.39" 7.66" 3.65" 3.84” 024"  1.04™  Normal  Ju; bl ptosesT

5.70" 5.02" 19.94™ 2.42" 1.36" 2.427 0.80"  0.04™  Stress o5 T test for b1

ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.
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Table 6. Hayman analysis of variance for studied traits

OAb 0398 Jeb (AT G j9y Sluws

290b domiy Muw Al 3 41D dlusd

P O "y <Ky & 33T d> 48 Lol 4 % xbwo
Granyios  Flingperiod Number daysto et tller kel mumber 607 Ao0e g ar | Condors SOV
2.68" 12.05™ 16.69" 0.41™ 304.85" 7.75" 14727 91067 8 Normal — Ju A
0.94™ 19.26™ 7.38" 250" 248.47" 14.46™ 15117  543.16" 8 Stress S

1.16™ 14.96" 13.34™" 1.39” 242,69 1551 3.817 266.25" 36 Normal Ju, B
0.66" 42,56 19.06™ 0.83" 160.32" 7.25" 470" 348.76™ 36  Stress S

0.00™ 0.00™ 10.46™ 0.13™ 482.38™ 16.24" 2.66" 60.69" 36  Normal Juj o
0.53™ 0.89™ 0.15™ 0.08™ 93.5™ 5.23™ 0.07™ 1184.97” 1 Stress S !
0.96" 9.88" 2.237 1.377 41.27" 4.38" 1.54" 259.02" 8 Normal — Ju b
0.44™ 15.20"™ 11.12” 0.79™ 291.38" 7.707 0.83™ 58.09" 8 Stress S 2
1.277 17.02" 16.73" 1.44™ 293.49™ 18.78" 453" 261.19" 27  Normal Juj b
0.72" 52.21" 22117 0.87" 123.96" 7.20” 6.02" 403.91” 27  Stress A *
0.37 4.10 0.73 0.47 46.36 3.31 0.32 66.23 88  Normal Ju; o
0.28 12.95 1.30 0.43 40.82 2.58 0.56 83.90 88  Stress S

ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.
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Table 7. Hayman genetic parameters for studied traits under normal and drought stress conditions
45!.:_.:;}».: g.u,; 093 J,.b B 39 oo J90b :f:g.:_.:l.,\as Ao 3 4i1S Sy g»le}u <y Job élfis;i Loly ol 3k
Grain )_/lleld Filling period Number d_ays to Fertile tiller Kernel ngmber Blomz_ils)s Awn length Height Conditions Parameter
(t.ha™) lenght flowering number per spike (t.ha (cm) (cm)
0.77 2.63 531 -0.01 86.09 1.53 481 281.31  Normal Juj .
0.23 243 2.03 0.69 69.33 3.93 4.84 152.72  gtress A D
1.05 11.06 5.43 1.56 95.28 13.92 1.50 275.89  Normal Juj
0.72 22.06 13.17 0.91 188.47 9.64 1.09 23329 Stess s H1
0.84 8.78 4.94 1.24 94.66 13.38 1.09 211.67  Normal Juj
0.64 20.45 9.99 0.78 106.97 7.92 0.98 237.62  stress A H2
0.57 0.02 -1.46 0.15 -27.20 0.72 2.28 237.67  Normal Juj
0.22 -10.60 -2.53 0.65 96.46 4.76 1.43 39.19 Stress A F
0.12 1.39 0.26 0.15 15.52 1.05 0.10 22.25 Normal JbLj
0.09 4.00 0.43 0.15 13.50 0.89 0.19 28.34 Stress A E
1.71 2.05 1.01 - 1.05 3.02 0.56 0.99 Normal Ju R
1.77 3.02 2.55 1.15 1.65 1.57 0.47 124 gyess s VEHP
0.20 0.20 0.23 0.20 0.25 0.24 0.18 0.19 Normal Juy
0.23 0.23 0.19 0.21 0.14 0.21 0.23 0.26 Stress S Uv
0.77 0.77 0.95 0.72 0.84 0.82 0.95 0.83 Normal  Jw; b2
0.70 0.76 0.94 0.66 0.80 0.73 0.91 0.80 Stress AT b
0.38 0.39 0.71 0.14 0.59 0.24 0.30 0.42 Normal JbLj b2
0.13 0.45 0.57 0.20 0.40 0.13 0.80 0.38 Stress AT .
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Fig. 3. W,/V, for height under normal conditions. Number 1-9 are Mahdavi, Azar2, Roshan, Ghods,
Kavir, Excaliber, Kal-Heidari, Shiraz and Shahpasand respectively.
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Fig. 4. W,/V, for height under drought stress conditions. Number 1-9 are Mahdavi, Azar 2, Roshan,
Ghods, Kavir, Excaliber, Kal-Heidari, Shiraz and Shahpasand respectively
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Fig. 5. W,/V, for awn lenght under normal conditions. Number 1-9 are Mahdavi, Azar 2, Roshan,
Ghods, Kavir, Excaliber, Kal-Heidari, Shiraz and Shahpasand respectively
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Fig. 6. W,/V, for awn lenght under drought stress conditions. Number 1-9 are Mahdavi, Azar 2,
Roshan, Ghods, Kavir, Excaliber, Kal-Heidari, Shiraz and Shahpasand respectively.
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Fig. 7. W,/V, for kernel number per spike under drought stress conditions. Number 1-9 are
Mahdavi, Azar2, Roshan, Ghods, Kavir, Excaliber, Kal-Heidari, Shiraz and Shahpasand
respectively.
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