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Genetic diversity of winter barley landraces collected from west of Iran
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Table 1. Type and place of collection of barley landraces

o gleery
Barley o9l Jous &
landraces Location of collection Type of spike

1 Broujerd spxsp,  Two-rowed ais, s
2 Khoramabad sLTp = Two-rowed  ais, s
3 [lam oMt Two-rowed  4is, s
4 Ghasr Shirin cp s 2 Two-rowed  ais; gs
5 Eslamabad Gharb o ¢ stTedul  Two-rowed  4is, s
6 Saghez e Six-rowed 4y, Jia
7 Hamedan Oder  Six-rowed  aps, is
8 Sanandaj Faiw  Six-rowed  aps, ia
9 Marivan Olg e Two-rowed ais, s
10 Malayer 2 Six-rowed  ais, s
11 Bijar s Two-rowed  ais, s
12 Hamedan Oldes  Two-rowed 43, 55
13 Khoramabad sLTe = Two-rowed 4is, 53
14 Broujerd spsp Six-rowed  aps, ia
15 Dehloran oldes Two-rowed ais;
16 Malayer M Six-rowed  ais, s
17 Ghorveh 05,5 Two-rowed 4is, s
18 Kermanshah ol S Two-rowed  ais) g5
19 Touicerkan O ey Six-rowed s, i
20 Nahavand Ly Six-rowed  aps, i
21 Sanandaj #aw  Two-rowed ais, gs
22 Aligoudarz 503541 Two-rowed  4is,
23 Eslamabad Gharb o ¢ stTedul  Two-rowed  4is, s
24 Ghorveh 05,5 Two-rowed i, s
25 Hamedan Oldes  Two-rowed  ais, 55
26 Malayer 2 Six-rowed  ans, i
27 Touicerkan O sy Six-rowed ans, i
28 Saghez saw  Two-rowed  4is, s
29 Gilan Gharb oo Two-rowed 4is, g
30 Gilan Gharb e 8 Two-rowed 4is, g
31 Kerend &5 Two-rowed 4, s
32 Kermanshah olsle S Two-rowed  ais, s
33 EBYTC74-2 Six-rowed ais, i
34 EBYTC74-10 Six-rowed ais, zi
35 EBYTC74-12 Six-rowed ais, zi
36 cv. Makouee oSb a5,  Six-rowed  aps, i



https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.6.6
https://agrobreedjournal.ir/article-1-107-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-24 |

[ DOR: 20.1001.1.15625540.1390.13.4.6.6 ]

s Gos g (S5 55 b5

ol ai i j3 als slaas (U )5V4/F4) 4
S S (Ao y s AVY) &ls S8 059 5 (s ys VIAL)
S ol s ia copl ol e s @ il 5 Shas
o Ol s 51T ool 5l i a0y 5, Shas
Sshe fl

(£ OM@Jstﬁ)V' ooleds o9 035
LS 3 5 4S50 0F adls 5, Slhae Kl L
s Sl by csls | als 5 Shes o 2t
(Y'Y o )led) EBYTCT4-2 o 55 (s Mali o3,
oyle’) EBYTC74-12 «(*f o ,lo—%) EBYTC74-10
Laos s S ke 5 (9 05led) o oSTLo o3, 5 (YO
FYF /Y FE YO FEPON Uls 5, Shae L s 5 4
G:_;Ju}‘ck_”“)ug,grf}_gfw\wm
AT oylecd 0345 . Codils Sl ae O3NS Ao s
)'\L?é-ﬂ,lél_ajj\m_,_f«_}b>J_<l~;¢aj¥l_g6|)b
15 138 055 g amy sluws (i osle LSl Sl
e pim 3 sl JSb 5 g ) e
il p el Bl 5l e 6 5YL G550 shyls
JM\MLZVB))%Q@}{‘SLAMJSJ\CM{@A
(ol dicw s adls slaw b 1 asdln g,ls sae
Db Kes aSTYY 5V ) AP oyl glaes o
SFAO ¢ OV/D (O¥/F sla  Kilow L dsy aius
Slros 5 L5 g 1ls i 53 il sl o i (FF/A
Jsb 5 Kle b 5 & YF 5T ) O 0¥ (0 ojled
TRGINE S Sy VA RV VA TR VATA VA gA VI RRY e
63 J5m 035 Bl 3l disg 65 sy IS o Soka
Cla Sl Leos 5 a0 YY 5 YF OF 00 claos
Slie o i g1l ‘pfm/\ 50V/4 ¢ OY/A (OY/Y
a2 95 Gla o jl Laesss ol s e 4ls 52 055
j.uurlé)lgl..a\drlujsdé\srflj?w}eja..\bﬁ
A YY Y0 Y A O AP ols glaes o5
A5l (5 me SIS (BO/F) S5 Sl
K\WSFRES)

avo

Slaabasly Gilkae caes 5 0555 5 o S5 035k

.(Falconer and Mackay, 1996) &é 3,57 » 3

K 62

AGg- V67244 6%/ 1 Y
K 6240

AGW_x/6zgw+6zew ¥)

0355 5 o S5 0330 o5 5 40 AG w3 AG

Ss L) os 3 Ikl i B el is Ko o s
ol e 5 a6 5 67 ¢ (doys Ve i3S
(ielasT gl byl 5 Laesss e K35
s bos 5 09,55 (S5 Wbl 67 LSS T
D iy g sLres T (shnes ;S it 4
(Sl A Lol WARD 5 51 eslial b (slad
candllas 340 Dlaw L jlad gt a5l e
S5 oSl Slad s o 80 Sl ol s

o 9 b
o:ﬁVYgLﬁfsuaa\aqﬁjlyb-@b’
41,0y J).Aq-pcwwjbj\»uvs)Fj@ﬁ
Sl Slas ST L5 51 g (glres 5 oSl ok
3429 ol Ol Cj..a}s el dd odaliv (g5ls sae
2 p S5 eeDp) 53 am g B S g8
Aoy /0 ¥0 G o le)T gllas Ol ks o b oSl
YAAF G oSS 550 5 (S oy U S5 ol sl
5o Soglite ca g 3 asils 3 Shee | o Ao s
585 2N Gl 05 Sl Dl 5 (Y )
Al 5 54 b 55 318 55 5 S5 g5 (S by U
o) gl S 36 KL a0/ 8F) Lol
Al e bl 500 Slis o b awslis 55 Sliw
als 3 Shos o lsT slas S i b (o 2
Sy 5 oS o3l 3 Shes (Ao )5YAAF) 5 5 o
(o y3YY/OV) &5 5 55 oS 3 Shas 5 (s ys YO/AY)
by Ol e 4S8 S0 50 0 s Gl
235950 slaasy sldx a3 Shes Lol gl


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.6.6
https://agrobreedjournal.ir/article-1-107-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-24 |

[ DOR: 20.1001.1.15625540.1390.13.4.6.6 ]

WA s oF o5lad 3 o i 0121 (215 p e alans”

Ol s 3l ot (6 )sT e s sn sl 57 (ALE Dlio (gl Dl ks 5 Sl o S0La =Y U

Table 2. Mean squares and error coefficient of variation of plant characteristics of barley landraces collected

from west of Iran

W e

Plant characteristics AL Slis MS C.V (%)
Biomass (g.plant ') (6533 p8) i osle 36.42%* 25.83
Plant height (cm) (o sl) & 5 plis | 215.37** 4.56
No. of tillers.plant ™ G g 53 Loty Sl 20.59** 14.39
Tillering productively (%) (Ao y) bty (5530 Ol e 0.03%* 11.01
Main spike length (cm) (o ) (ool ahis J5bo 3.88** 6.76
No. of effective tillers.plant 1 G 53 b Glaamy sl 20.27%* 19.49
Awn length of main spike (cm) o lo) (ol o &Sy, Jsbo 4.60** 5.78
No. of grains.main spike ! Lol Al 53 il sl 427.86%* 7.80
Grain yield main.spike "'(g) (0.5) hol aliw 5 ils 5 Shee 0.39** 16.35
Grain yield.plant ' (g) (0,5 65 3413 5 Shes 11.63%* 28.94
Harvest index of main spike ol i Zsls el 0.01%* 18.81
Straw yield (g.plant ') (0.5) G 5305 5 Shas 7.91%* 22.57
Biomass.plot (g ) (&5 5568 it osle s Shee 5911.10%* 10.72
Grain yield.plot™ (g) (&S e abs e 1856.87* 11.43
Straw yield.plot "(g) (5 338 e8 s s 1119.10%* 10.97
Harvest index Cuils el 0.033* 8.10
Plant establishment (%) (M2 33) o b gy Ol e 0.024** 12.62
Days to main spike heading ol Al 55l G 3, 200.64** 0.064
1000 grain weight (g) (p,8) @ls 538 055 220.6%* 8.73
No. of plants.plot ! O S apdg sl 607.15%** 12.75
Days to physiological maturity S5 g e S,y b5, 136.36** 0.035

Loy oSG g dlal b 3 s e 5 4 FF

* %k

* *%: Significant at 5% and 1% probability levels, respectively
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Table 3. Mean of some plant characteristics of barley landraces collected from west of Iran

lalow J b M}J))Q'}}JSL»Q &ls 58 05 als 3 Shas
o sbesy Plant Eelght Main spike length ol b 53 Lasils sl skl i 53 4ls oS 5 Grain yield.plant ™! 1000 grain weight Grain y1eld
Barley landraces (cm) (cm) No. of grains.main spike ™! Grain density.main spike ~' (2) (2) (kg.ha ™)
1 87.0cd 6.41j 219 ef 34f 6.7 bc 50.5 ab 424151
2 87.6 bc 9.3 ab 224 ef 35¢fF 6.1cd 45.3 ab 384150
3 100.0 a 9.2 ab 28.2 ef 3.1f 9.9 ab 49.4 ab 4496.3 i
4 96.5 ab 7.7 de 253 ef 33f 8.5ab 43.1 ab 4584.5h
5 85.8 cd 8.2 bc 24.6 ef 30f 8.1 ab 44.5 ab 3625.8 r
6 76.6 hi 5.8 1m 43.7 cd 8.8 cd 6.2cd 29.6 fg 3672.3 q
7 92.7 ab 5.7 Im 49.6 be 10.3b 7.7 ab 30.6 fg 4503.8 1
8 84.4 cd 59kl 42.0d 8.3 de 4.6d 30.2 fg 3079.0 v
9 84.6 cd 7.6 de 22.5ef 30f 7.1 bc 43.6 ab 46883 g
10 89.1 be 7.0 fg 51.5 ab 8.7 cd 7.4 ab 335ef 424131
11 86.0 cd 8.7 ab 23.5ef 2.7f 11.9 ab 42.2 be 3762.5p
12 85.8 cd 7.5 ef 24.6 ef 33f 10.2 ab 48.6 ab 3408.8 t
13 93.3 ab 8.7 ab 26.0 ef 30f 12.4 ab 52.1a 34943 s
14 784 fg 6.41j 43.8 cd 8.1de 8.8 ab 34.9 de 4430.0 jk
15 96.6 ab 95a 26.5 ef 2.8 f 9.3 ab 523a 49250 e
16 90.6 be 6.41j 53.4 ab 9.9 bc 8.7 ab 32.0ef 4409.5 jk
17 77.5 gh 6.5 hi 219 ef 34f 5.8d 48.1 ab 4185.8 m
18 91.0 ab 8.1cd 24.1 ef 30f 6.6 bc 47.0 ab 4448.0 j
19 78.3 fg 5.7 Im 40.2d 8.2 de 6.6 bc 32.5ef 4798.8 f
20 75.51j 5.4 mn 39.5d 8.6 cd 4.8d 279 fg 3757.0 p
21 75.8 ij 6.8 gh 21.1f 3.1f 7.2 bc 43.5 ab 33145u
22 72.5] 6.5 hi 20.8 f 32f 6.4 cd 51.1 ab 4156.8 m
23 84.3 cd 8.0 de 232 ef 29f 7.3 be 40.7 cd 54775 ¢
24 83.7cd 7.3 ef 23.1ef 32f 83 ab 519a 4437.8 ]
25 75.3 ij 6.1 jk 20.5f 34f 5.2d 49.6 ab 3892.8 n
26 84.4 cd 59kl 40.5d 8.1de 6.5 bc 333 ef 3917.0n
27 83.0 de 5.7 Im 449 cd 9.3 bc 9.4 ab 32.5ef 46745 g
28 85.6cd 7.4 ef 24.6 ef 33f 6.8 bc 49.4 ab 4255.01
29 87.0cd 7.1 ef 229 ef 32f 6.9 bc 46.4 ab 5068.0d
30 84.1cd 7.8 de 20.1f 34f 13.1a 49.9 ab 6054.0 a
31 79.6 ef 7.2 ef 22.5ef 32f 6.4cd 46.2 ab 49225 ¢
32 86.8 cd 7.9 de 23.0 ef 29f 8.6 ab 45.3 ab 5840.8 b
33 60.0 k 490 49.5 be 11.8 a 5.8d 250¢g 4665.8 g
34 62.8 k 5.1no 56.0a 129 a 6.8 bc 273 fg 4402.5 jk
35 78.4 fg 7.0 fg 49.6 be 8.4 de 9.1 ab 324 ef 4240.3 1
36 78.8 fg 7.6 de 49.2 be 7.6¢ 6.9 be 329 ef 4386.3 k

Ll )l g Doyl J..aﬁ@d&}lck.»);dﬁl: laals Lo 05057 bl ckizus &S 2o U L;bl:«fsbsd&u O & )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using Duncan's Multiple Range Test
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Table 4. Estimation of genetic parameters for plant characteristics of barley landraces collected from west of Iran

My sler s (S5 g5 S

Olpl oo o o5 Slros sy @KQW&) sla )l L;Lw”-\'fg—f J s>

bes s o (S5 bl

bos g o (S5 033k

S Dl ¥ g s Ol o 5

e Sk s

Plant characteristics AE Sl (6%) (AG) (CVy) (CV,) (h?)
Biomass.plant "'(g) (65 350 5) K osle 8.70 4.24 20.92 25.18 0.67
Plant height (cm) (n sln) &5 55 5 41.28 10.62 7.58 4.59 0.89
No. of tillers.plant ™! G o by S sluws 9.23 5.03 22.29 13.34 0.89
No. of effective tillers.plant | G 3 ok Glaamy sl 5.27 3.65 23.9 19.10 0.82
Tillering productively (%) (Ao y2) sy (653)b Ol e 0.055 0.10 9.96 11.97 0.68
Main spike length (cm) (o ) (ool aiws J5bo 1.11 1.78 14.84 6.98 0.93
Awn length of main spike (cm) o lo) (ol o &Sy, J5bo 1.14 1.81 13.69 6.14 0.94
No. of grains.main spike ' Lol Al 53 &l sl 108.17 18.03 34.38 8.23 0.98
Grain yield.main spike "'(g) (0.5) hol aliw 5 ls 5 Shee 0.07 0.44 19.74 11.29 0.90
Grain yield.plant * (g) (0.5) 459 53 413 5 Shas 2.52 2.17 20.22 28.12 0.61
Harvest index of main spike kol A Susls e ls 0.003 0.09 28.83 17.86 0.90
Straw yield.plant ~(g) (05) G 5305 5 Shas 2.16 2.26 23.44 22.05 0.77
Grain density.main spike™ kol sy &ils (ST 5 6.98 4.57 53.81 13.96 0.98
Biomas.plot (g) (P59 I SPNE RN 1735.37 64.84 12.62 11.24 0.76
Grain yield.plot "'(g) ()8 y3ails s Shas 533.09 40.41 13.54 12.10 0.79
Straw yield.plot "(g) )5 5305 5 Shee 299.59 25.36 10.87 12.30 0.70
Days to main spike heading ol Al 5 5gbb 3, 63.20 13.91 5.16 0.01 0.99
1000 grain weight (g) (0,5 s 58 03 57.57 12.83 17.84 8.24 0.93
Days to physiological maturity 58 (Shey b ) 48.10 12.14 23.83 0.01 0.99
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Fig.1. Cluster analysis of barely landraces collected from west of Iran
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Table 5. Mean (first row) and deviation percent (second row) of each cluster from the total mean for plant

characteristics of barley landraces

—_ @ - g
S - Y _ 2 @ g
z g = c B < L E
= £ z o NS X § !
5 8 5 9* g E W E 3B 7 e
s 2 a2 E = 2 2 a B 3 @ o ©
TE 2: i3 %3 17 3E b3 Wi
g 3% 1% 4% 4y3 4% oxE %
v Py ¥ 2 3, £ 3, g 2F 3, £ Az YE 2z
g ™ = ] = ‘ < %‘
Cluster Barley landraces 2= = © O © } T ~ A ¥ &
1-3-7-9-10-14-16-17-18-19-22- 0.68 6.7 6.7 7.60 6.71 0.53 0.69  28.22
24-27-28-33-34-35-36 -2.62 -4.3 7.55 -2 22.92 0.11 0.40 -1.66
0.71 7.88 1.20 8.58 3.03 0.54 0.77 2527
2 4-15-23-29-30-31-32

1.02 12.61 -13.57 10.56  -44.45 3.85 11.18 -1.90
0.72 7.11 1.27 7.57 5.08 0.51 0.62 3145

3 2-5-6-8-11-12-26-13-20-21-25
2.60 1.68 -7.98 -249  -7.04 -1.92 -10.28 9.60

s34 5 JB Ol 65 oal Js el KoL
(0 Jsu)
o5 a8 ol 0L G il s S 50k
0955 3 it 93 =105 Sl sl YL K35
sl 5, Shes ados lanillos 3550 090 slres s
g dsms anam g L nl a3 0T sl
SDlio ol ST 6l YU (6 Ay il Ol 5 (K55
A5 ol 6,8 55n 5 2 K ek S 0I5 e
ALE Slio plus als 3 Shee 5 51 sllas o)

.J}a.;

References

)Ju!szj_ikmpcdl_.plc\l,;_wdj_blébdjlpz

AV ol LS g il y ol gas e
as Cad 6 YL G55 Sledm )3 Y/AD 511 /0F
ey sldss (el £ QP.)ﬁ)‘JJ?ﬂJ{@i}Eﬂ
SIs o3 =14 /4 e b &S5 g 58 (S dews b
OLES § 330 () 350 JS S0k 51 5 a8 25
S S 6l Ol e 4 s ol slees s S dAas oo
Lds oy ah g 3 gad 03l 5 y355 sG55
ol dliw dsb g ety (65550t Slis 5

NS ool ede s VIPA 5 Y17 ol b 5 4

oolawl 3590 xbw

Abde Mishani, S. and A. A. Shahnejatboushehri. 1992. Advanced Plant Breeding. Volumel, Tehran

University Press (In Persian).

Babaei, M. and P. Vojdani. 1992. Evaluation of genetic diversity and geographical dispersal in barley

collection. Seed and Plant Improvement Institute, Karaj, Iran (In Persian).

Batangar, V. K., S. M. Batangar and C. Sharma. 1977. Genetic variability and correlation coefficients in 6-

rowed huskless barley. Indian Agric. Sci. 47: 355-363.

Ceccarelli, S., S. Grando and J. A. G. Leur.1987. Genetic diversity in barley landraces from Syria and Jordan.

Euphytica, 36: 389-405

A%}


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.6.6
https://agrobreedjournal.ir/article-1-107-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-24 |

[ DOR: 20.1001.1.15625540.1390.13.4.6.6 ]

WA s oF o5lad 3 o i 0121 (215 p e alans”

Ehdaei, B. 1994. Plant Breeding. Barsava Publication (In Persian).

Eshghi, R. and E. Akhundova. 2010. Genetic diversity in hulless barley based on agromorphological traits and
RAPD markers and comparison with storage protein analysis. African J. Agric. Res. 5: 97-107.

Falconer, D. S. and T. F.C. Mackay. 1996. Introduction to Quantitative Genetics. 4™ Ed. Benjamin Cummings.
480 pp.

Faris, M. A. and H. R. Klink. 1982. Comparison between different methods of measuring synchrony of ear
emergence in barley, oat and spring wheat cultivars. Z. Pflanzenzuecht, 50: 79-88.

Gandomkar, S. 1999. Genetic diversity among winter barley landraces collected from northwest of Iran. MSc
Thesis. Islamic Azad University, Ardabil Branch (In Persian).

Hadado, T.T., D. Rau, E. Bitocchiand R. Papa. 2010. Adaptation and diversity along an altitudinal gradient in
Ethiopian barley (Hordeum vulgare L.) landraces revealed by molecular analysis. BMC Plant Biology 10:
121-140.

Hockett, E. A. and R. A. Nilan. 1985. Genetics of Barley. ASA, CSSA, Madison, WI, USA.

Ibrahim, O.M., M. H. Mohamed, M. M. Tawfik and E. A. Badr. 2011. Genetic diversity assessment of barley
(Hordeum vulgare L.) genotypes using cluster analysis. Int. J. Acad. Res. 3: 81-85.

Karimi, H. 1996. Field Crops. Tehran University Press (In Persian).

Kato, K. and H. Yokoyama. 1992. Geographical variation in heading characters among wheat landraces,
Triticum aestivum L. and its implication for their adaptability. Theor. Appl. Genet. 84: 259-265.

Nevo E., D. Zohary, A. Beiles, D. Kaplan and N. Storch. 1986. Genetic diversity and environmental
associations of wild barley (Hordeum spontaneum) in Turkey. Genetica, 68: 203-213.

Ramanujam, S., A. S. Tiwari and R. B. Mehra. 1974. Genetic divergence and hybrid performance in mung
bean. Theor. Appl. Genet. 45: 211-214.

Reddy, J. N., A. V. Suriava and K. K. Mohanty. 1992. Genetic divergence in early rice under two situations.
Indian J. Genet. 52: 225-229.

Sakti, J. and B. Khadag. 1995. Evidence of geomorphological divergence in Kabuli chickpea from germplasm
evaluation data. Crop Sci. 33: 626-636.

Valkoun, J. 1992. Multiplication and characterization of new barley germplasm. Annual Report, Genetic
Resources Unit, [CARDA, 26-28.

Welch, R. W., K. N. Jorge and R. M. Habgood. 1983. Heritability and selection for grain yield and its

components in F2 composite population of spring barley. Z. Pflanzenzuecht, 90: 305-315.

IAY


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.6.6
https://agrobreedjournal.ir/article-1-107-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-24 |

[ DOR: 20.1001.1.15625540.1390.13.4.6.6 ]

s Gos g (S5 55 b5

Genetic diversity among winter barley landraces collected from west of Iran
Khazaei, A.}, M. Moghaddam? and S. Noormohammadi®

ABSTRACT

Khazaei, A., M. Moghaddam and S. Noormohammadi. 2012. Genetic diversity among winter barley landraces collected
from west of Iran. Iranian Journal of Crop Sciences. 13(4): 671-683. (In Persian).

To study the genetic variability of agronomic characteristics in winter barley landraces collected from
western parts of Iran, 32 landraces and four improved cultivars/lines as checks;EBYTC74-2, EBYTC74-10,
EBYTC74-12 and Makouee were examined using randomized complete block design with three replications in
Agricultural Research Center of Lorestan in 2001 cropping cycle. Twenty three agronomic characters were
measured according to instructions of IPGRI. Analysis of variance indicated significant differences among
entries for all characters. This analysis also showed high genetic diversity within the germplasm. The two-row
landrace barley from Gilan Gharb yielded 6054 kgha" which was significantly different from the yield of
checks and other landraces. Grouping of landraces by cluster analysis resulted in three clusters. Most of the
entries within clusters corresponded with their geographical origin. However, some discrepancies existed that
could be due to exchange of germplasm between geographical regions, or because of unknown origin of some
landraces. Broad sense heritability of grain yield and its components, such as umber of fertile tillers, main spike
length, No. of grains per main spike and 1000-grain weight, were 0.79, 0.82, 0.98, 0.93 and 0.93, respectively.
Because of high heritability, genetic coefficient of variation and genetic gain, it is possible to select superior

genotypes for hybridization and developing superior lines.

Key words: Barley, Cluster analysis, Genetic diversity and Landraces.
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