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Table 1. Name / pedigree and number of rows per spike of used barley lines in the experiment

Al ;o (o, olaws

o Loy 0y
oY Pedigree Number of rows in spike
1 Bahman (WA 2196-68/NY6005-18, F1//Scotial) 6 rows
2 Bahtim 7DL/79-W40762//Deir Allal06 6 rows
3 Pamir-010/Sahara-3768 2 rows
4 Pamir-065/Pamir-149 2 rows
5 Legia/Beecher 6 rows
6 Pamir-013/Sonata 2 rows
7 Oykor/Dobrinya 6 rows
8 Sls/Bda//Sararood-1 2 rows
9 Bereke-54 6 rows
10 Manitou//Alanda/Zafraa 6 rows
11 Pamir-146//YEA389-3/YEA475-4 2 rows
12 Alpha/Durra//Pamir-160 6 rows
13 Rhn-03//Lignee527/NK1272/5/Lignee527/Chn-01/4/Lignee527 6 rows
14 Manitou//Alanda/Zafraa 2 rows
15 Pamir-168 2 rows
16 Productiv/3/Roho//Alger/Ceres362-1-1 6 rows
17 Belt67-1608/Slr/3/Dicktoo/Cascade//Hip/4/Antares/Ky63-1294 2 rows
18 U.Sask.1766/Api//Cel/3/Weeah/4/Lignee527/NK1272/5/Express 6 rows
19 TWWd85-37/Kavir 6 rows
20 Rhn-03//L.527/NK1272 6 rows
Jab ST sngby G Jlesl 5l am Lo 5 (Sl (oSile Y Jgor
Table 2. Mean of rainfall and temperature, after terminal moisture stress
o5 le a0 cuns ol slos (2Kl ol jo yo o con> p SHL XKl .
A\I;Z;de of )tel%)er;ture per nginth Aéeggﬁg{ %fglf;pe; m%j{h M(ﬁﬁ? 0‘?\; E;Jtlg:‘s;re ss
20 1.3 ole ols,5 June
242 0.9 olo 5 July
ialef] e S Slogas ¥ Jsuz
Table 3. Soil characteristics of the experimental site
ey S o ol yhud wiz BB s JS ol
Potassium Total phosphorus Fixed Phosphorus Available phosphorous Total nitrogen
(ppm) (ppm) (ppm) (ppm) (ppm)
312.00 241.30 228.60 12.70 0.08
sk ulyd 53 o 5 Slio cul a5 5l asllls 3,0 ey g gl

&9.».‘ (lekhah et al., 2011) ub&o.m 9 0‘5'70&3’; =T
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Table 4. Analysis of variance for the studied traits of 20 barley lines under non- moisture stress conditions
Mean squares  <lu o (S5l
Sy golie gblaze  dlo b Sy b e b Sy JSn gy e o
Source of variation df Stem Peduncle Spike Stem Peduncle Spike
length length length weight weight weight
S5t 2 290" 045" 144 0002 0.0006™  0.01™
Block
L@.& 19 90.82  20.59™ 223" 003" 0.006 0.54"
ine
e 38 1857 4807 0.589  0.0043 000077  0.017
rTor
CV (%) olpuis oo sy 6.29 7.88 12.31 9.68 12.74 8.35
TN 70 Jleiml mhaw j0 s dxe g IS dme pb i g a5
™ "and " Not-significant and significant at 5% and 1% probability levels, respectively.
Table 4. Continued F Jgaz aalol
Mean squares <l o (1 Slo
Ol lie o o &l slows > alw olass
S| R Ay .- T . e -
Source of ‘50‘);‘ N Number of ‘d-*-w BLd “-“f OJ9 fopn n als e 59 Sy Job ails 5 Slac
variation daf cains per Grain weight < 1000-kernel Awn Grain vield
grams p per spike spike nunzlber weight length y
Splke per m
‘591" ns ns * ns ns *
2 6.77 0.03 9429.96 3.65 0.19 2.25
Block
¥ y w% *% w% wk * *dk
< 19 401.84 0.44 105665.06 78.54 2.02 2.39
Line
2besT sl
oS 38 6.889 0.029 7596.23 7.158 0.88 0.57
Error
CV (%)  olpuss copo doyo 7.92 13.37 14.47 6.54 8.97 14.65

ns

TN g 10 Jliol mhaw )8 ls e 5 s S pf i A T
, “and *": Not-significant and significant at 5% and 1% probability levels, respectively.

# NS

sy A5 Ll pB 50 92 (Y Ve 4 bgype il Sl il )ly 40525 -0 Joo
Table 5. Analysis of different traits belong to 20 barley lines under moisture stress conditions

Mean squares  le o ooSiles

Syl e glilaze  als Jsb Sy dsb b Jsb 4l 3 B
Source of variation df Stem Peduncle Spike Stem Peduncle Spike
length length length weight weight weight
<
* 2 1.16™ 0.46™ 0.23™ 0.0008™ 0.0001™ 0.003™
Block
¥ ‘}1 e ok ok ok *k *k
"J 19 71.56 15.28 1.65 0.02 0.005 0.28
Line
olosl las
oS 38 7.307 1.909 0.292 0.001 0.0002 0.01
Error
CV (%) ol copo aoyo 6.26 7.34 9.19 7.39 7.44 8.75

ns

N 970 Jleim pmhaw 55 I3 e g IS dme b i T g T

, “and *": Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 5. Continued O Jgaz aalsl
Mean squares ol o (. Slo
Sl gl B TR e N T TR T N S NPT NS SR PUF RAR IS (I
Source of variation %) "% Number of Grain weight G = 1000-kernel Awn Grain
df rains per spike er spike Number of weight length ield
grains per sp per sp spike per m’ g g y
B‘lf)’é*k 2 3.18™ 0.01™ 21949.75" 9.81"™ 087" 074"
Ls’{*”’ 19 322.35™ 0.22" 115696.50" 75.50" 281" 1717
1me
U“‘E;'rgr”" 38 4208 0.014 10118.11 8.072 0.914 0.55
CV (%) ks ey sy 7.51 13.80 16.96 8.25 9.11

18.87

ns

ns *

Oj9 Slio b Bl (y39 Sdo dagnY ggezme )3 s
o a0 aily olaws g alan ST 0 als
St b S o 4 ol A5Bls (5 foine 5 Cuke
L il 39 0 5o o Slae Gl o jige ko
5 R (Ned mpe oy alis olasd cho
bl e mls ol 5l cplpls o)ls ghls s
sobas wslasls gob o Sles a5 Sl aS 0gd oo
% o,leds 4ty il oY aldl) wiloogs aao, 40 odes
oigS slaalow bbu ] o Slae ol38l a5 conl Litiwl
30 sy o Slae ioldl as Il jo c0ngs 00,88 Jg
039 &iye yuo yo abiw b olasd bdoy i ad,
S, Slas iuli8l sdes s add 90 slacpy o (Sl
O el 00y muge i 0 Al dlawd Cas G ,b
LI ieS g ey alow sl b slappY Lows
SreS 38lee Azl )0 g st Ble ST (g
S el ol 5l S (A Jgo) bl aslails
Blo (59 &5 @Y (o jobar (sb) 5 Lyl
laaliw (as; b lacnY oy a) widls (g iy
aS ol Hlebl alnds Sladss [0 00,5 adel (6,5 eSiw
S Ble b glady &5 sy JiE 4wz e
039 ORI s a4 (Jy wwdly ansls (3 0mly o Sles
ol )l 5 Wy Ul 5 i 0d9Cem;
Fazel ) &)l i oSlee ady B 5 S
,» Miri, 2011) (s, .(Najafabadi et al., 2009
NS a5 Sy 4z opl 4 paiS a6, g9, (oo
oSl S bz g6 G gl )bl

TN 970 Jlil o 40 s cae g ls e b i g A g7

,“and ™*: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 6. Comparisons of means for different traits of 20 barley lines under non- moisture stress conditions

o o Sl Job s 059 Jsilsy sk ISy 03 i ol st 03y
Line number Stem length ~ Stem weight Peduncle Peduncle Spike length Splke
(cm) (2) length (cm) weight (g) (cm) weight (g)
1 58.07 ¢ 0.65 ™ 25.86 °%f 0.24 ¢ 5.13 ¢ 2.15°
2 64.09 cdefe 0.77 * 27.39 bede 0.26 ™ 5.94 cdefe 2.06®
3 63.70 & 0.46 ¢ 25.13 %f 0.14 1 6.23 bedefe 0.89 &"
4 64.08 cefe 0.52 % 26.14 % 0.16 ' 6.90 ede 1.051%
5 71.80 < 0.68 ™ 29.47 > 0.24 ¢ 6.89 ede 1.67°¢
6 69.98 @ede 0.59 « 26.63 0.16 ' 7.32 ¢ 1.13°
7 74.96 * 0.81° 30.07 0.28° 5.95 cdefe 1.88 bede
8 75.922 0.66 28.48 P 0.18 % 6.26 cdete 121f
9 66.93 bedef 0.82° 27.58 bede 027 439" 1.82
10 60.08 ¢ 0.66 ™ 2242°F 0.16 ° 5.80 defeh 1.94 b
11 63.96 co°fe 0.42° 23.58 < 0.12¢ 6.08 Pedefe 0.80"
12 71.19 @ 0.81° 29.54 0.25 ¢ 5.45 °feh 1.78 «%
13 62.46 °' 0.71 ¢ 26.00 °%f 0.25 ¢ 5.37 °f¢ 2.09®
14 72.34 e 0.71 ¢ 29.12 b 0.21 7.23 d 1.27°F
15 69.64 el 0.68 ™ 29.13 b 0.18 %f 7.53 % 120°
16 64.63 coefe 0.68 ™ 27.77 % 0.24 ¢ 6.85 bedef 1.80 °
17 71.20 < 0.68 ™ 33.78 ¢ 0.22 b 7.60° 1.26°
18 74.10 ® 0.74 27.13 bede 0.23 5.50 °feh 1.78 «
19 77.20° 0.71 ¢ 31.24 % 0.22 b 6.44 cdete 1.73 %
20 71.90 < 072 29.32 b 0.28° 5.89 cdefe 1.98 *°

Means with the same letters are not significantly different. 35,105 gl sime (g Lol WS asline gy (sl slanSilea
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G wslhe Y 5 5 0 Slae Sl el &5

alo o dlu pled iy &S D g 0,0 0ezg a8l (e
S Oleadly Jds ar bg @Bl 059 (o i o 4
L Gsb b a5 el wls 4y ales 15 suzee Uil
S Gl ans, 8 slacnY gl abol> @l
Ol Jsaz) onSile auglin 5l Jols b sl
3 JSy Jsb iy i pae Lul,h s a5 sl
PRARIT - QT RS 9 Y g VY o leds slaopY
gk, s bl o alols mls Ll camlis VY
2 ISy ok cnytin &5 3g Gl Sl (V) Jgu)
Ve oyleds slacp¥ 50 ol oS 9 V8 g VY slagpy
Nikkhah ef ) o (San ¢ oy ot ssalie ¥ 4 1)
and) G5 g 35 97 Sleauisl ow)n b @, 2011
5 Sude (e &g i)l g Sy Jsb Slaw o
5 ol slaadly (rizren W05 SIS ) 6lo e
o aS ol olas (Behdad e al., 2007) S
Gy gw)l LSSy sk (Sas s A5 ke
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ISy 51 Dl JEl w0 (20l 25 Lyl
g St el Lol e « i Lyl o 1, ol
S Slagmyn S Cpdime K00 il SOy
ol pagid oliee (S i Ll o oS w0
iy L G e 4 iy iy ) ol sl il

Table 6. Continued # Jgaz dalol
oY ojleds alis jo ails olass alow jo &ls 59 Mf‘w als Sl5e 5 Sig,y Job als o,Slas
Line Number of Grain weight & ” 1000-kernel Awn length Yield

number grains per spike  per spike (g) splkgetru;g;ber weight (g) (cm) (t/ha)
1 54.80° 1.75%® 348.78 °'¢ 3236 9.59 > 6.09
2 47.46° 1.85° 218.21°¢ 40.00 10.78 4.15°
3 17.46 ¢ 0.71 643.80 41.43 et 10.46 * 4.61 %F
4 18.86 & 0.79 4* 624.99 > 44.68 > 9.75 " 5.4 bede
5 44.53 % 1.36°¢ 318.13 ¢ 30.53" 10.50 ®° 428
6 20.60 0.97 * 647.56 ™ 47.71% 7.16 ¢ 5.99 #bed
7 38.80 % 1.6 ** 348.12 % 41.12 <t 10.32% 5.59°b
8 19.73 0.87 F 758.46° 45.00 > 10.27° 6.62 "
9 39.26 % 1.76 432.98 4* 43.00 > 9.96 ™ 7.16°
10 40.53 < 1.63 ** 21991 ¢ 43.00 > 10.72 3.83°
11 17.40 ¢ 0.64" 931.07° 38.00 9.50 ™ 6.04 *><
12 36.80 1.45 " 352.76 % 40.83 <t 11.26® 5.2] bedef
13 40.26 °* 1.64 267.71 " 44.00 > 11.20% 476 ot
14 21.60 1.05¢ 439.55 50.16 10.64 © 4.57 9t
15 23.40" 0.98 * 528.27 42.43 bede 11.30® 5.17 bedef
16 43.20 1.47 ™ 308.20 °'* 32.39¢ 10.45® 431°
17 23.00 " 1% 44837 % 4591 % 10.97 ® 4.59 %f
18 36.20 1.48 ™ 42411 %" 38.61° 11.28 6.22 ¢
19 39.60 % 1.41°¢ 352.64 °'¢ 36.31 1% 12.16 ° 5.12 cdef
20 39.06 % 1.61 344.88 °' 41.73 <t 10.15° 5.5 bede

Means with the same letters are not significantly different.
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Table 7. Comparisons of means for different traits of 20 barley lines under moisture stress conditions
oY esled Blo Job Bl 439 Sl Jsb ISy 59 alw Jobo abew 039
Line Stem length Stem weight Peduncle Peduncle Spike length Spike
number (cm) (g) length (cm) weight (g) (cm) weight (g)
1 52.65° 0.61 bedef 23.07 0.21° 478 1.43 ¢
2 59.16 ¢ 0.62 bedet 25.35 cdef 0.23%® 5.78 bedef 1.41 %
3 61.48 % 0.41¢8 23.26 °f 0.120 6.02 bede 0.66 &
4 58.85°¢ 0.44 ¢ 23.05 0.14 & 6.30 0.79 &
5 67.58 ¢ 0.60 bedet 26.68 ¢ 0.20 bed 6.06 >4 1.36
6 66.58 @>d 0.53f 23.83 defe 0.158 7.192 0.95°
7 67.00 ¢ 0.70 ° 27.00 ¢ 0.24° 5.46 %f 1.58°
8 68.34 ® 0.56 4F 26.20 > 0.16% 5.8() bedef 0.84°
9 63.11 bede 0.68 25.54 cdet 0.24° 4.15¢ 1.53%
10 53.07° 0.55° 20.34 " 0.14 & 5.32 df 132
11 61.58 % 0.36 8 2229 ¢ 0.10° 5.64 ot 0.57"
12 65.92 abcd 0.68 ® 27.66 ™ 0.21°% 5.44 f 1.48 ¢
13 58.88 ¢ 0.62 bedet 23.89 defe 0.21° 5.17°¢ 1.13°¢
14 68.36 ® 0.63 cde 25.75 bede 0.18 %f 6.78 ® 0.92°F
15 64.66 ™4 0.56 %f 26.92 ¢ 0.16% 6.81%° 0.84°
16 62.78 ° 0.60 4 26.10 0.22% 6.59 1.12°¢
17 65.98 @<d 0.60 °%t 29.27° 0.18 6.74 0.92°f
18 66.56 4 0.65 25.28 cdef 0.19 5.55 cdef 1.19 %
19 69.92° 0.64 28.34 0.20 b 6.02 bede 1.29 e
20 66.20 4 0.66 ™ 27.58 ¢ 0.24° 5.78 bedef 1.45 ¢

Means with the same letters are not significantly different.
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Table 7. Continued V Jgaz aaldl
i s ails shass alii o alls o sl sl SO0 S, Job wls o Slae
oY oles T P S T 1000-kernel K T
Line number Number of Grain Welght Number ofzsplke weight Awn length Grain yield
grains per spike  per spike (g) per m (2) (cm) (t/ha)
1 49.06 * 1.16 >4 284.76 23.22°¢ 9.85° 3.08 “*
2 38.53 ™ 1.19 % 286.95 33.15 ¢ 10.42 3.61 P
3 14.80 1 0.51¢ 653.68 ™ 33.34 < 10.09° 3.48 bede
4 15.00 " 0.57 "¢ 708.11 % 39.77 % 11.27 % 4.44 %
5 40.86° 1.13 267.54° 25.00 ¢ 1022 2.84 %
6 18.40 " 0.79 771.02 * 39.32°% 8.32°¢ 457
7 34,53 % 1.27% 285.40 35.00 ™ 9.73° 3.37 bede
8 17.53 M 0.66 639.40 " 39.00 10.39 425
9 34,53 ® 1.39° 387.79 ¢ 40.00 * 10.79 * 531°
10 26.60 ¢ 1.01 < 318.35° 38.53 e 11.16® 3.30 bt
11 12.801 041" 865.69 34.86 > 10.05° 3.80 bt
12 31.46 < 1.12 5 279.69 35.00 ™ 12.08 2.92%
13 29.86 0.94 257.83° 31.39 % 10.72 243°¢
14 16.60 ™ 0.69 ' 475.47 < 40.68 * 11.13% 3.18 bt
15 18.80 " 0.67 511.94 < 36.00 10.95® 3.44 bede
16 32.13 % 0.93 % 254.03° 28.91 *® 10.50 * 2.52°¢
17 17.20 " 0.67 392.03 37.66 10.49 * 2.58¢
18 26.93 ¢ 0.99 < 309.26 36.00 10.73 3.01 %
19 35.00 0.97 < 286.76 27.61 10.60 * 275°¢
20 35.33 < 1.17°% 27453 F 33.43 o 10.93 2.96 %

Means with the same letters are not significantly different.
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Table 11. Genotypic and phenotypic coefficients of variation and broad-sense heritability of the studied traits in barley
lines under non moisture stress conditions
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& Phenotypic . Srddlys
vartation variation

Stem length Bl Job 68.41 9.54 7.17 56.46
Stem weight alw (59 0.67 17.60 14.69 69.71
Peduncle length ISl Jsb 27.79 11.41 8.25 52.25
Peduncle weight IS 039 0.21 24.04 20.39 71.96
Spike length Al Job 6.23 17.11 11.88 48.22
Spike weight als 09 1.57 27.88 26.61 91.16
Number of grains per spike alw jo als slaws 33.13 35.52 34.63 95.02
Grain weight per spike Al jo ails 59 1.30 31.43 28.59 82.73
Grain yield ails 8,Sles 5.26 20.60 14.80 51.58
1000-kernel weight als Jl5e o3 40.85 13.61 11.94 76.87
Awn length Sy Job 10.45 10.74 591 30.28
Number of spike per m? By yiun 5 dliw olass 448.03 44.79 40.35 81.14
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Table 12. Genotypic and phenotypic coefficients of variation and broad sense- heritability for the studied traits in
barley lines under moisture stress conditions

eSS Olped Cope ey Ol cu o

Traits i oSl Phenotypic Genotypic «va"w‘)s
Mean coefficient of coefficient of Heritability
variation variation
Stem length il Jsb 63.43 8.44 7.29 74.56
Stem weight Bl 3 0.58 15.83 14.89 88.46
Peduncle length JSSlay Jsbo 25.37 9.94 8.32 70.02
Peduncle weight Sl 03s 0.19 22.32 21.05 88.88
Spike length s Jobo 5.87 14.68 11.44 60.80
Spike weight ) 1.14 28.05 26.65 90.25
Number of grains per spike alss o ails slass 27.30 38.46 37.72 96.18
Grain weight per spike ales o ails 3 0.91 32.02 29.28 83.65
Grain yield ails > Shee 3.39 28.52 18.34 41.38
1000-kernel weight ails Jl2 55 34.35 16.09 13.80 73.57
Awn length Sty Jgb 10.48 11.85 7.58 40.87
Number of spike per m’ o e s Al s 42865 49.65 43.76 77.66
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Abstract

To evaluate the genetic diversity and detecting the most effective traits on yield of barley
promising lines, two separate experiments were conducted based on randomized completely block
design with three replications under non- stress and terminal moisture stress conditions. The lines had
significant differences for all studied traits in both stress and non-stress conditions. In moisture stress
condition, the lines 4, 6 and 9 had the highest and the lines 13, 16 and 17 had the lowest grain yield.
Kernel weight per spike and 1000- kernel weight had the most important role for increasing of yield in
the six rowed line number 9, while spike number per m* and 1000- kernel weight were the most
effective traits in two rowed lines 4 and 6. Spike number per m* under non-moisture stress condition
and spike number per m”> and 1000- kernel weight under terminal moisture stress condition had
significant positive correlations with grain yield. The lines 2, 4 and 10 had the lowest and the lines 1,
13 and 18 had the highest variation for grain yield. Number of spike per m* was detected as the most
effective trait on grain yield in both moisture conditions. Furthermore, kernel weight per spike and
peduncle weight under non- stress condition and kernel weight per spike and 1000-kernel weight under
moisture stress condition were the most important traits on grain yield. Also, number of spike per m’
and awn length under non-stress condition and number of spike per m* and stem length under moisture
stress condition had maximum and minimum genetic diversity, respectively. The maximum and
minimum heritability was also calculated for the number of kernel per spike and awn length,
respectively. Results of this research showed that number of spike per m” with the highest genetic
diversity was the most effective trait on grain yield under both non-stress and moisture stress
conditions and can be recommended to improve grain yield of the studied barley promising lines.
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