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Table 1. Name, year and decade of releasing (group) along with origin and pedigree of barley cultivars used

in this study
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Table 2. Name, sequence and other characteristics of ISSR markers used in the study
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Table 3. Results of analysis of variance for grain yield and some morphological characteristics of barley cultivars

released in Iran during seven studied decades
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Table 4. Mean Comparison for morphological variables of 21 barley cultivars released in Iran during seven studied

decades
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Figure 1. Evaluation of trend changes of the characteris_ticé in barley cultivars released during seven studied decades
?respectlvely a: grain yield per plot, b: number of grains per spike, ¢: 1000-grain WEI%ht, d: number of tillers per

plant, e: number of spikes in plot, f: days to maturity, g: stem length and

Jol ywMS 05 (sandiwd Gglate puoMS aw o 1y pB))
e)l) 155 slee Jold pgd S (Sj) ) S Jols
«ool) 18 VP Jold pows oS g (E04 9 ¥ B )5 g e
255 S g Sy il S gy 525
0392 (S5 e09)l8 by S 5 gz« Voo oo

spike length)

Ohsy b 08y VY sl wped 5l ol pl)Sg)ns

09 e Jold Sjglsdyge law (lul p 5 Ward
Job cdlius > aby sl «0)S 55 algus ey aily Voo
P Sty U oy g 50 dzy Sl i Job Bl
Doy b 295 o saalin 45 jehailen .ol odel ¥ S


http://dx.doi.org/10.52547/jcb.13.40.101
http://jcb.sanru.ac.ir/article-1-1260-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jch.13.40.101 |

AR

iz claul sl bwse b ol 1) Loy AD
SleMbl dlgme bwgio dg YV 55 ST ja bwg
Glae PIC 5,5Vl ¢ 55 </¥Y bS50 (PIC) S5
5 &5 Ol (7 Jgi2) 292 Y5 VA 00 sl S5l o,
dgpg ol L &S Lol Cawdy +/YY adllas 350 o6l 2
Sl asls ABle (poyn 350 B ) (S5 £95
Cusl (K655 55 2Ll slagdy, K> (o &S gl
33l 5S35 S ol g ol s Sy 3 i
2 e U | PVl (S5 gsl g s i
Holass el oy /¥ gl adls ol adlas
Cawd 4 VA0 ige sla T slusi o V/OF pl5)) o0 oanlie
W D)9 p@) 30 ool 95 odS ol &S o]
Jol ra])fs)b.) .(JJ‘o.\J;.S odl> ol C;LD) b o
4 oy b3 LISSR b Sile slie 2 Bl simg)S
Jol 09,5 (¥ JS8) 23,5 frlete 09)F 4w & CCC (o)
S5 il ol o Sy ) o3y cin Joli
09,5 59308 255 ow)y) 08y dw Jold g3 09,5 ()]
@ gz e TS b w0 pai) 03) 03 Jold pgu

(P JS8) 28lioe (S5 40g)8 gy eg2yj ¥+ 228 &)

padoodlj fuslow! Cpuzne g 015 Ly s Sloles (goladesre ¢ Sig5c ys dlgx
Voo Gl /¥ ojlads /omd o Jlo /2l LS oMol aoliings,

ay e p 1y pB)l Coules lades a i all
2035 51 P8 (655 (oS 15 led lae (gjluudl]
JS5) 09y (Bokat MalS” jzwMS' Y oyl 1> glite (slnams
i a4 e 35y oSN oz ot o (Y
Slsdyge Shogad (S Jai jl cilize (slaans pB)|
s Ao 4y g Byl Mol (Sile @ g 3905 g
5 LT Wl bl 0395 L o) st 48
F e o585 )18 Jleal b ey I8 olise (sl NS
PB)l don (8,5 )13 5 (Sj) ) S 3 g pl)l
2 3SE 35 (92 )5 9 2 sS) ¥ e e
o9 plej 9 Py (SS dgme 3 (Pl Sl 2l
B bags plo asls i 2Nl gacls
Can gl oy ods odlimwl ISSRS5lel Yo 5l syl
bYer odgiome 0 pd S g JShuia ol Sk
sl L @S Gl o5 608 g b cde Yo
8L VY ggazme 3 (F Jgiz) a5 )8 eoliial 550
Bdgr JSsdins (Moyd A dgdn) Wb VIV & Wb LSS
rpdin o g ¥F L iy 400 5 ) sl Sl (¥ JSs)
buwgs sadades Wb lawgio dlasi 03505 A5 1) Wb slass
Y 5 Colhs 45 bS5l dan 35 TVAD ST s

2
2.0
I8
1.0  —

[ ] o=
M =T
b.0 )

ook I | j [ 5 gk s noov d oy z of|b g n el :

| ] e r 0 a 0 0 q | 0 a a ] a r e 0 | r a

koo %r kenmo ) b b v s s s o g bt om o |h

e 0 ¢ o ¢t r o i o v f h e jo sl fr g r mffo

n o om b 3 o ! i 0o 1 f i a0 k
n 0 60 ] 1 ] k nooz
n f h 4

Nome of Observofion or Clusfer

_ (Ward s)) Sesglgsysn Slivo (bl 3 5 08, VY (503, 51 ol pl,55,055 =Y JS
Figure 2. Dendrogram obtained from clustering of 21 barley cultivars based on morphological traits (method Ward)

o> pl,l asdlllas p ‘JboT 2SS C"L“’ 5 0.5 odlatwl ISSR Lglm)f)‘uj =5 Joso
Table 6. ISSR primers and their amplification results in the study of barley cultivars

S oleMbl glgixe sl asy sbsbols el sl Jy ST
(PIC) () JSbizr S 005 oanlie ¥ e
v /50 F 5 -GAGAGAGAGAGAATG-3~ WG|
Sy ay/va ¥ 5 -CACACACACACACAGCC-3” Y 56l
<IYA AV/0- YA 5 -CACACACACACACAGCG-3” a )fjléi
Nite Voo ¥ 5 -CACACACACACACACAAGT-3" \IA )f)'l.é’\
<Y RVING ¥y 5 -CACACACACACACACAG-3 A )f)'l.é'\
<1 as/vy ¥ 5 -CCACTCTCTCTCTCTCTCT-3’ Yo S5
Niss Voo ). . 5 -CACACACACACACACAGT-3" Y55

Y Y J5 Sl
Iy 20/0Y ) YV/AD buwge



http://dx.doi.org/10.52547/jcb.13.40.101
http://jcb.sanru.ac.ir/article-1-1260-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jch.13.40.101 |

VoA

paoodl; fuslow! puone g 015 s Juls  Sloles (golbdesre ¢ Sigjys dlg>

a ol ol (b ab oSles W Lisliél lie oS
ool aslllas (YY) Cusl 0dgs JiSa 3 p,S6lS YYIVO 50
cle 4 baas 3 Sloe iglial as ol oL e ladoce
N5 5 @pe ey &b olas bl y (asls o i3l
b o ySlos Doty p o (gbled ol ol ol &b
BYAY )90 0 &S LByl sly Slpl o lacazes )
35590 (V) sl oas 5135 el ) i Slos oI5 Y-
0)93 b o2 pB)l dgue (b)) adllae )3 (YY) en 5
9 plyl ey sy w1y al o Slas ioljel el £
wdy Ve il o Slae o Al iy lime 00,87 5155
gl Ailos ;Jﬂ UK 53 YAA B VAN ledlo oo oS o>
o 1 3 (TF) 2,5 G5 S 2 p Sk T
sJls M o ons ol slags pB)l i liee
VYLl b Coyin e 45 sl olis VAAA I VAFF
S olS ¥Y dgss ol 5 L g kS )3 p,S5kS OV/D 39>
s s Ll 1 0g sy pB)) dcn (gl cuiS
loaliw (6590 9 (Fieomy @)1 4 lyia |) S pB)
Al aliiw Jobo )0 judi pas pitren 2 Cuns gl o
Loaly ie pday Gial38l b Yleisl wyyp 3y50 a2 ¥V (b
olzmed alb dySlae U o s dw o aib olas
3,80 dosty 0 Al yje LiuliEl EE bl ansly il
o 5> 5 28 Elgl & Comd o> > Sl pB)] &l
Al oad ()5S 55 (10) GhlSen 5 sl
PB) il Job 0Sile alS ol s b @l
Pl g 3o 2900 (VF) phlSen 5 (150 29 S
(Sl & Cuoglis Doy ol S glav)l ials , sl
28 gt (2S5 gy pud 5 Sl g g lons 4 Cunglie
9 bkl og)S 93 4 plgie |y oS cnl )3 ()2 2590 £B))
P8l 9 VWP Jlo 5l IS bl pB)l 45758 e oUsSh
» (Y\) u‘)&oﬁ 9 )A))9| L Llods u_‘i):uo Ui )I pes] DL9§L
o) o 59 00 i slngs ol sps0 () asllas
gl sl Jlo 53 yagilo +/VF g adnd) 93 52 slp Jlo
bug (5% alie @i 35 A a0t
995 9 (V) ol 5 Jodgp —)sSil (V) e
b cwl 4.73).:.» Gygeo ).ml.:; g &Lm)l LS‘)" ul?wl
b ol endag gl sl g uyg 4 olS jile Cuglio
51 oolazwl &S Wlooly L caliseo cilalllas (YY) 30] wal )
2l bine g dasMe LB 8l ( 2BSY slag
MolS” a5 atsly g g paiS Ly SalS 5, Sles i3l
u».d.a.?u (\\c) Cawl odg u:u)g @ waLo.o uwl).‘ﬂ )I JQAAM
Sy il 4 yomie ol o (e oyl Badiee
g diwa YU o Slae Joas caa (o il A0 2g45)
b N ym (VF) gy Jalgss Mbe oyl b ials
Ve by opSlee Sl cun cwlo glasyl (VW) JoS o

Ayl o g 0,Shas a3l pB,) oiluslil amy cadm il 5159 5

S a5 S el > SbligMol 5 JlSS ol
S5 e Sl 5 cud o Jsd S5
bt 5 SeSUsS  cllis Gan g3 b biaes cliios
ohg 4 (Mol loojon 13 (30, slp Sp ol
S35 g9 Camal (VY) 3,5 o0 Spgo dayen b My
o il ) LS 8 cal oyl b bl Ml
OT Jlade L?)'Lol Slalls den ;3 Lo,d5 U ol g
oy s il yly 50 gubs g 03jpesd b (65010l
sladlo (b o g pB)l dsgorme )3 (S5 £95 daw &S
Ml o axgs BB Wload 51 ol 0 VYAY LYY
Al dlaws «n S > wiby 3, Slee (gl il ly i o me
aliw > &b s caliw sl caly Veor 59 b
ol 45 313 5 a5 Bl b ( Sy b s,
oo pe glbacz den 3 ol b osd case pB) ol
wdy 90 oley aild 5 Slas o o et 4y Lail alinl
WEY 5 WA iy bl (lodlil Jlo &S 5l 5 Saj
Dy (o Ve M) @) p)5 OVF o ol
s 5 oypils leMbl jaslds 5 g5 jasls polde
S 35 235 Jolb )N 3 & poe S
225 ojgyel gl dpli a1y asele pl 3 (Sf g5
s =l Slho pSejlul HUS ) JSlge (sla Sl
€55 Ol J1 (2B slp & cunl Slidos > ol
By [FAFN) 8pS(0 Oypo g2 > (S
e )L wre (Shy «Sfgledyge Sluogad
PGS e 8 dase Jole W36 o oS cus]
2 slei e dbul (glezel LB pols b g ¢ 4500
slacpY g pB)l Jold il Ve ) p &5 ladlla
Crpe S e85 e J AT Bam ]
s Shuopad 35 ] I Si55 g5 dgp i
23,5 Ul ulign Olie g JBg)lS (some (gl 43
ot 50 ISSR ST & cpuiman adlllas oyl 4o (YA)
|y, St 1oy AVYA &5 5,8 S ik 8- aJg
codls JsSIse cloodls b cldss 4 g ol ol
(TA) 2les SS& oo 09,5 )l 41 1) ooy
Ay Ui p3l amy can jd ond 5l g Py wyp
B! (y 0 3y90 Sluogad dan 5 Loyl (Suif Ol
ol Sl (KB i odalie (Cuwl ool
43,5 pbol  SMol sl i 15 caslosgs el 5l g0
aly 3,Soe 290 B b baee plB)l (ojLudljl 5 aJg5 5
o 4 dly Slogad ulo Bk I L setes gl
S «yS g0 il 0 )Slos (sla s (gl D pdy o Sygeo
ke BB liel &l yje g do Sl sy alb
ab 3Sles Jlo 2 bhuwgie joha ol sl Cunday
GBI S90S 53 pS5kS YIA 3935 cw) 3590 £
Gl pulil 4 Glge baas 1) ol Js & cul
P paals g (G je g wlb dlaw i dlas) > Sles
Soe)S) addlae 2505 Cguin 0)93 (ed (b Uy £l
WYOYVY e Jlu b 45 4y Lid 9> pd) Ve
oy bt 3 Wlazsls oyl 0 ) CulS 5 e oy


http://dx.doi.org/10.52547/jcb.13.40.101
http://jcb.sanru.ac.ir/article-1-1260-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jch.13.40.101 ]

V-

b oyt b ablie gl olS )1 5 5le Giag) 093
g okl Juab loal oS 9 Vb slales ofis
03,5 Waly L > wBy Vo g9y adllas L (YY) )
o238 P8yl 5l ins poo dpta pB)) )3 (Snny B g 9 SLadl

Gl &85 ¢ jgun

paoodljfsslonsl pmome o 55 B ¢ Jlsley (dlarosme (Sigje s ds>
Voo b /Fe oot [amd j Jlo [ oely5 LS Mol asliiag}s

o) 1 S gl Jope 4 o sleity et
I 0lgliS Ygeme o 1pj dwyeei i 4 ogllas
L;Lmobl.é;;.:‘ )'?.L"’ 9 ‘nlb daAn LS‘)-? u.zb\.,s L;Lm.\suu_'éb
s i8S Wi yipey395 oae glsl & o g

3000
bp
1000
bp
500
bp

b o )lS S P8 &y 3late i VF Y (sl las) sy 3990 53 P15 31 gl ISSRIB SET owily o581 -¥ IS

_ (3L (o 92)) 5 gy (ry «pad Cadd 55 e F S5 > 25 cog> Eym _
Figure 3. Band pattern of ISSR 18 primer for some of the studied barley cultivars (numbers 1 to 14 indicated cultivars
Nik, Karoon, Fajr 30, Behrokh, Jonob, Goharjo, Gorgan 4, Nimrooz, Kavir, Dasht, Nosrat, Reyhan, Yousef and
Zarjo, respectively)

= r=0.7066

T T T T T T T T T T T
036 080 085
Coafficient

T T T T T 1
08 074

UPGMA g, b J5Sge claySle olul 52 92 3 1) (g5 | Juols S, -F IS5
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Extended Abstract

Introduction and Objective: The study of genetic improvement and the recognition of traits
that have played a role in it are important in assessing the effectiveness of breeding methods
used in the past as well as defining new goals in breeding projects in the future. The aim of this

study was to estimate the amount of genetic improvement and awareness of the level of
variation in barley cultivars that were released in Iran between 1951 and 2013.

Materials and Methods: This study was conducted in Gorgan University of Agricultural
Sciences and Natural Resources during the years 2017 to 2018. The evaluated materials were
compromised a sample of 21 barley cultivars released in the period 1951 to 2013 in Iran. In the
field section, the cultivars were planted in a randomized complete block design with three
replications to evaluate plant variables including per plot, plant height, number of spikes,
number of seeds per spike, spike length, number of tillers, 1000-seed weight and days to
maturity. ISSR markers were used to evaluate the diversity and grouping of cultivars. Initially,
23 ISSR random primers were used, from which seven primers with high polymorphism were
selected for final evaluation and marker production.

Results: Analysis of variance revealed significant differences between cultivars for grain yield,
grain weight, number of spikes, number of grains per spike, number of tillers, spike length and
stem length. Of the studied traits, effects of breeding were considerable and significant for grain

yield and tiller number. Cluster analysis of the morphological data by dividing barley cultivars
into three groups (released from 2011 onwards), middle (released between 2011 and 1961) and
old (released between 1951 to 1961) confirmed the achievement of genetic improvement. The

Nei and Shannon indexes for ISSR markers also indicated significant genetic diversity among
the studied cultivars. Based on the PIC values, primers 15, 18, and 23 will be useful for

identifying parents to produce segregating populations or for marker assisted selection.

Conclusion: Among the studied decades, the cultivars of the seventh decade (2011 to 2013) had
the highest grain yield and among them two cultivars Zahak and Nik were the best. The results

showed that the average progress of barley cultivars during seven decades of breeding was
approximately equal to 3.7 kg per year.
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