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Table 1. Source / pedigree of studied barley cultivars

My 3 Jeos

Parent Cultivar Tolerance

Lice o e b
Pedigree,origin

1 J2il Afzal

2 <2 Nosrat

4 RS Kavir
5 Ol=,  Rihane
6 l,>~~  Sahra

7 —iwy  Yoosef

Tolerant

Tolerant

Semi-tolerant
Sensitive
Sensitive

Lot
Jooe
3 24y Valfajr  Je=ass  Semi-tolerant
Jomtoanss
ol
ol
ool

Sensitive

Chahafzal

Karoon/Kavir, Iran

C1-108985, Egypt

Arivat, USA

Atlas 46 /Arivat //Athenais ICB76-2L-1AP-0AP, ICARDA

L. B. LRAN/ Una8271// Giorias “s” Com, CIMMYT

Ligne527/chn-01//Gustoe/4/Rhn-08/3/DeirAlla
106//DI171/strain 205



http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

S5 S e

P

L /Y M/

\Waq /Y o,

JUSTOTII209 UOISSRIZaY :q ;U SP UT ssans AJTUT]ES JO S[oA] (7T pue § ‘0 AToanoadsar ‘sjeae] Ariqeqord 1070 pue S0°Q 18 JUBDIITUSTS ‘JUBDTJTUSIS-UON :,, PUE | ‘m

.

s F RS e f e e T el e wmep o 6 el oy 6 D T oD e P (e q 7
i .

-1t -
800+ 010+ 800+ STOF 6T 0+ 6T 0F CoF 0T 0F [ANES cCoF 0T0F  EIT0F  CTOF  0T0F AN 1=q:H
=680 =80 =80  =O0L0  =£90 [0 =F90 =1L w980  wb90 =IL0 =080 =90 =IL0 =080 .
800F  O0I0F  800F I oF 6107 6107 TCoF  0T0F EU0F  TCTOF  OTOF €I0F  CTOF  OCOF €10 0=q 08
~$80 T80 P80  L.0L0 .£9°0 100 490 LILO 980  Lp90  LIL0 L9800 490 LILO  ,.980 .

z 8 0 A 8 0 a1 8 0 A 8 0 A 8 0 srsom0dAT AN
IySTem urers 001 ayds 1od JSTam UTRID ayids Jed Wi Jysrem axidg 1qS1eY JURld o o
ooy o 0 o o« ~ T e < T 1o -~ (=3 #ev

S)IeI} J0J A TO AN JO TOTSSaIZal AQ [opOUr JUEUTIIOP- 2ATIPPE JO SISATeUY ‘€ 2[qeL

<rip - ol K0 ot o -t e Fep €500 T

JUSIOTFA00 UOTSSaI3ay :q ;- SP I SSaxls AJTUI[es JO S[oAs] T PUB § ‘0 ‘A[eanoadsar ‘sfeas] Amiqeqord 1070 PUe $0°Q e JUBOIITUSIS JUBDIIUSIS-UON :,, PUE | ‘m >
<
o, n.wﬁ" e a,.‘,\ud...ml._n_ﬁﬁujﬁn__\qﬂld_iulu e o £ sl ey F 1u1\U el el D ey 0 o & oy q Pl .\M\\.ﬂn\_...;
10119
60°¢ CLe T 1070 LOOO €000 690 LLT L0 Fe0 ¥10 LOO LFET 9F ¢ £ 123 -
adijousn
ST FL L8079 sl €9 w6000 21000 WFT00  LSLYT SOLTT HL0E 98T LELT 80 9597 LSF0E Ol %F LT P
worjearday
LAV wE5LT w00 w00 20070 L0070 sl 0 W8LLT GFO9T  wE6 0 L5060 LTST =00% w=SLL LET8T T i
A 8 0 A b 0 A 8 0 [ 8 0 71 8 0
JBIaM UTBIS Q0T s od JyEtem trelD aonds sod ureln WyETam aids WERYy Jued iyl o
o =y o 0 gy o iy g s 0 v __q....m.._n\v.m Her (e J> 0
- o
=
seqenbg Jo ueay o
A oFhem

SITET) PRIPIUS JO QOUBLIEA JO SISATEUY T 9[qeL

<rip y- om0 e e epey

[ ST-G0-5202 uo Jroen|i6d wouy pspeoumo( ] [2€2 26657 29ETE8EC T TOOT 02 :HOA ] [ 22°216d/24G250T [10Q ]


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

4

i K5

)

(Hordeumwulgare L.) o= ¢, !

G

J

O, 5 5Ll s

IA+iM JO MO0I PUE sjuRfed UBSTH USaMIeq TONR[ALIOD ((*A+ M) A1 (ANIqEILIRY 25Uas-peosd -1 ANIQR)IIST SSUS-MOLEN ™ ‘sjuared SUOE So[a][E SAISS909] PUR JUBLIIIOP
JO UONNGLISIP SANRISY /(T3 ‘Sjuared UsaM1aq SI[a][8 SANEISU PUE 24TIS0d JO UONNGLISIP SANE[SY “IHY,TH "20UBTIIOP JO 32133 93BISAY " ‘S192]J3 30UBUIWOP
PUE SATJIPPE TSSO SOUBITEAOD STRIBAY - "0UBIIEA SOUBUTIIOD Pajdalior) T ‘OUBIIEA SOUBUTIUOP PO1OalIod-uy -IH ‘J0IIS PIEPUE)S "H'§ ‘SOUETIEA A[[ROT)OUSE SANIPPY

ey B SO S el G T W o (1A m@. aeIJM g S g e Cehe aam

e o e v g SN e B0 2 T Sty g et o e [y g e 0 7 0D e T o5 el gy #0F —57 fn opS Cefen o050
10ﬁ.i"...!.|1..m..l..‘m..n\ _ﬁﬁSn.uln__\nﬁ_\d!-_.rlJ_J.uﬁ__ m:.ﬂ_.u/_.n..:_.luluu_li .IW\W.lwuql.Jll.ulnl!Ii .H-l,vﬂ— ﬁ_....Jl- ﬁ.....“..,ln.nl g =T ey n_:m_“.ﬂ_ Jl.._)i__l. ﬂ.l..l.lllu_l__J-.__.nHuH"
180 P60 56D =910 =650 =810 =00 w0F0  =0L0- =100- =0 w=iFb0 =90 .60 =560 (Armyzs
60 60 60 L0 80 60 60 60 60 60 60 60 L0 60 60 i
L0 L0 80 90 90 L0 L0 L0 L0 90 <0 <0 +0 <0 90 i
9,70 6.0 650 ¥T0 9970 I TL0 €10 780 TI 61 LT 1T 1 A W@
170 70 610 €0 810 6170 170 T 610 IZ0 0T0  1T0 1IT0  T0 170 "Ht/ 1
60T 011 <60 09°0 171 Ay P11 660 07T  OI'T  0TT  LT1 060 SIT 01 a
66T vF vET 60°0F 107 60°0F vIF LTF = I TIE 60F 8€F 8EF  beF @.m.m
68 =89 ST11- =0000 =H000- =100 =T LT wCT- wff0  wll =60 L8] =CD .83
rer cer € 3007 107 3007 1TF [ £ 81F 80F 80F T10IF FeF £€F I¢€% 5@ s
C0E W8T LLOT =b00D =100 =100 .9 9F W99 mlT mET LT LTl WT6T WETT
¥ ¥ F¢F 60°0F 10+ 60°0F +TF LT7 T IT  60F {IF g¢T LEF  GeF QE T8
ol SE STTE L81T =E00D =100 =100 JL L€ W88 mET =Ll LT LTS WFIT WT9T
oTF LT+ PIF 007 007 007 =3 610F 80 ¥0E  F¥0E  SO0F 9IF  SIF ¥IE me T8
W86 G997  LBET =100 =100 =100 F S £C W19 LT 1 L1 88T LT9T LTHT
4 3 0 Fdi 3 0 Fdi 3 0 Fdi 3 0 Fai 3 0 Eﬁﬁﬁuﬁﬁw
(mBian wresB 001) F0 v v (ads B wEE D) €0 oy ¢~y (apds BRI vy e <y (B apdg) FO0 Sy (Brey e (3 K =S =7

AA

UZ1Sap [S[[EIP -J[BY UT SOISHE)S Peje[ad PUE sjusuodwon J1jaues JO SBWmST ' o[qEL
=i o— €| A @D (55T e T venper o qf2 o el

Jonrq -q ‘e0UBUIIOP JENOTIE] 6q -30UEEq Aduanbaly suan) I ‘eoUBUIIOP
30 j0an(7 -1q J03Je SAIIPPE-TION q Emm SATIPPY (B I1-W SP /55MS AJIUTIES JO S[209] 17T PUE § ‘0 -A[eARoadsal ‘s[ana] ApTiqeqosd 1070 PUE §0°0 I8 18 JUBOIUGTs JUBDGTUSIS-UON -, PUB, ‘=
mnalﬁ "J“H....i.l..n.ﬂn _ﬁmut...!hl_,‘_ nﬁ_\dn.-l_.fl-JjOmu_— ﬁ!ﬁ*_.v./.._-u.:miu_li.-lﬁ\ul.k‘*!\-l\klmli IR \15_1&.]_&ﬂ_\dlﬁ‘llm._ﬁ—u-nlljaq?l__\rﬂﬁ—ﬂalji\ﬁ_hlﬂ).mﬁ_.ﬁ L.I\l-,l..Mlj

tad

60°C CLT 0T 7100 L0000 7000 690 LT L0  PPEQD  .TFI0  L0D <1 € £ ¥s R
wCC66 L6506  .IE98  =ZI00  ..870°0 WBTO0  Wol86T  WFO0OT  w6ETT 9007 LO6FT  LHIE wbl LIT .S al iq
6091 .899 LO06CT =000 =000 WSLI00 LE6E w681 WSP9 w990 .LT0000 .OFI =6 sl W10 9 ‘iq
JLCTT WBLTS LP9ET w8000  =TZ0000 =[000  .80f WSOl  wiO0T w6800 wE0I0  wh00  .LST LEIT .BLT I Iq
SFOTL L6199 LITE9 w6000  ..IT00 W00 WIS W8TTL w0691 9ST w61 wWIST  sST  w8T  ..6F Iz q
LTST8 LOT0L  ..19C9 =I1100  ..2200 WCE00  wBSCT  LI9El  LELCT  LI6T  w6TE  b6F  wIE 9P .89 9 e
w€0C  LFCLT w700 =t200 =000 000 wmPL0  WBLLL wiTS =60 WLS60 LIST s =3 .87 z 201 7
e 3 0 71 8 0 Al 8 0 ! 8 0 ! 3 0 i VoS
(B wress g0) F0 < v qr  (pds A mERn men) F0 o <~ (apds RdumID) s s < S (mBewoadg) F0 ~r (B (‘3 Fr (07 P
(sarenbg jo meapy) 10 < el T

(3/61) [PPOW UOMOA PUE J2][E A\ SUISTL 20UBLIEA J1]3USE JO SISA[EUY { 3[qB L
=i 3o o AT (2T A pmmes (o AR (vabL)

[ ST-G0-5202 uo Jroen|i6d wouy pspeoumo( ] [2€2 26657 29ETE8EC T TOOT 02 :HOA ] [ 22°216d/24G250T [10Q ]


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-15 ]

[ DOR: 20.1001.1.23831367.1399.7.2.3.2 ]

[ DOI: 10.52547/pgr.7.2.7]

WA/ Y ojled /Y M/ ol S5 sla e

Bhatnagar et al., 2001; ) coul ol 5,158 udizee
Gl p <l a3 . Sle (Dharam and Kumar, 2009
eXas0lis oS s sl ) ke Slis i
S (0 dads) cl G5 bl c s s
Shahbazi et ) ol ol )8 i plo bow 5 golie
.al., 2013; Mohammadi and Roustaie, 2016

VU 5 Lo gie asdlle 3550 Slio o g (6 0l
oo (0 Jsdm) A 5,50 VU pesas Syl s
S philys (Rohman et al, 2006) o, Kes
23 abdo Oy She Glp L e s M o s
Sing, ) K w50 plis 4 S 518
Rahimi et ) 0, Kas 5 e .ol ol 35155 (2012
Sliv ¢y wl osas spdcds (l, 2013
DS g s s dbs sl 5 @y gLl sl 035
Ll psee Gl Ol O3y W s s
Sl gl AL s ae gl S 28 S
Ll oo 58 Do o s (5 p il 055 YL AL
A S 05 Gl Gla Sl g D30 o e
WS 3ph g o 3 ML Slis ol J S 55 S
Soysr Sl ge 5l S Jb- s sla e s S
AL-Tabbal and AL-Fraihat, ) cow dl 5 JUkl sl
Sl odgdome s iswdl Y AT addles s (2012
S5l dons WAV o | eges (8 pluilg
(Baghizadeh et al., 2005) ol,en 5 o33 3L L5 S
Gl pedle @y fli))l Cdo s A S SIS
5 sl X sl b gl el 5 sl
Lol aE ol Sly JaS s e ol x ol
RS 0 85 GRIBLE s GRSl el
sl dag s 2Bl s asllhe 5550 Slis (5 il
Tofig et al., 2015; Patial ) ol ol 35158 50 s
(etal., 2016

S WrHVE ciss;y 5 cpllls ke e (Strer 0

CUJ)\W)JJJG{‘JJMJA)JJAJ\JMQ)}W

A4

(Singh et al, 2006) O,Kea 5 K anllae s
L odbdo 055 cdo sl (S35 el slead e
A a8 syl e S AYY Pies N
P P2 s Fu s 5o 2 55 A 2 s 1SS
OLES ) 5 5 baally (o Sibe oy V) oS by 5 3
0oy Slio 5o el bl CoJlb gl 4 5 das
B P - SLIT It et v NS PRPIPY V-t
(8 dodr) Sl i fn 25y pde gme 4 &S 5y
Singh and ) ol s e e b1osj O35 s e
A4 aaly ol s s oS D2 . > (Singh, 1984
Ssgme bl i 5 Slis min s was e 0L |, Wi
S T Slsl s o OF 0as s gme 5 (8 Jsd>) 35
Ol w55 5 o2y Solite s o i LIE
Jslee S b3 < 5> .(Hayman, 1954) das o oL |, a0
Slio Sl sl ot g abieS S L
Code Gla i S 5 by s (8 Jsds) sa ls gae
xSl (il x il Llie sl il sdilagil
bz 5 b1 sl & & WSl e e x il 5 ol
« > (Chaudhry et al., 1977) s, o osly ool
WS e 5 nll bolsS oSke) B S
3o Os kil s s Wy plil Dlis s (ks
3 lagae 5 Sate e p pies i oed VY (G A
o2l ol sl S g s e pislie (00 Jsu)
el il 5 I e PT zin sl Sl
cllls 53 e s e S gl (Sa0s i 350 5
i ol 53 Cad cpl SMds S 5ls OLES (Ho/AHy)
OS5 3 i 53 &ls 055 ) Sl ds 3 YO S S
is ekl S (e e VYo
ST IS cad ol e 5 e b0} Ozt
s 5| s (KDIKR) opplls s oslin 5 G
e gla PT miy Sl edmsOlis o 35 ) 31 VL
}ggu@upé(o Jodr) ol lan ol J S 5


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-15 ]

[ DOR: 20.1001.1.23831367.1399.7.2.3.2 ]

[ DOI: 10.52547/pgr.7.2.7]

O )Kan 5 3L 3 son

SrkeS 5 O35 Jbimn o slageY n 3 G
Hoged SIS o5 Slo 3 1) o sas 5 e
Sadeghzadeh-Ahari et al., ) O,Sen 5 (s a0 osl3850s
PT35S S S 035 3 sae 1 (2015
e Laged SIS 1y (axf 53 dbde 05 Cde
S G Feee 51 S5 Sl sl s iS5
(Fehr, 1993) wil o 5,5 S 555 sl sol5a sl a
L 05 Jos o LOT SaS L il o 0l Salsia
3 oS ) e (oS Sl s s s a0
Lopladms 5 esee eSS Ll
Eraja et ) dules slobls | VU soses g pdicS 5

.al., 1997
&V dsdz) s gapee GpliS 5 B bl
O Lo S @) (GRS O kil il Coed g 3
W o iy o) s e i A
LgLAJﬂ SIS YL GCA il Jsa ze ey owd
Cose 5D 5 Alus Oy tL&S)l S Sl ok
ol Bl ) sdal Cewsis gl o B s Lol 31 eslial
Qs Jl 8 o Dl 035 g el o gllae s
Ao n s VT g A RS Sl Olomy ) 0B (A5
Cio gl ostas gl P 6lyls YU GCA zils Lsa
A3 s i 5 dl sl i gl Ay i 055
S 1y 2 YU GCA Gl & puss o35 el 1
A ot 5 5 5 sy Tl pd 3 5 s 55 4ls 055
WA S g 2 oh SR el
Logs 5L GCA (shils mdlly o35 e 5 sy g
25 o Rl aw s s dlbds 055 Che Gl
S by (Y Jss) s Y GCA s
S Ol Llg e Al 2V epes iS5
wf L L U ol slaasl p s ases Al
wbaeY s s S elinal LS5 L 5 osas gbaan s
Olpea Ly Vb osas GnbioS S okl &

.Lé&)‘}@b@lb})ﬂ%ﬁwﬂb

Q.

w29 (Hordeumwvulgare L) - o615 oo (K35 4 28

25 0lasme 5 e Gl p eianjewd A R Cos Gy
Sl nl sl stk ST sl sicasilss &
(0 Jsdr) !

Oy Ll a5 aalllas 5 50 Slio (SIS 4 25
Sl DL e e o3 VY 5 A Gl S s A
e VU 3 1 W (53 500 5 3me WiV g S5 ot
T O P Y TR S K K W
5 Sl () K8 el b el cle J s
J xS !, (Eshaghi and Akhundova, 2010) |54 s
Lasad GOl ad e s G CL&S)\ Cbo
o415 (Nakhjavan et al., 2009) Ol,Ses 5 Ol gz
5 ahin 53 4l S Slis JES 53 05 Jes < L3 sl
el 5 il e LGB Do a5 als O3
Lt Gl bl s il slaall bl andlas 3,50 Slis
S5 sl edasglil &S Ldd ekS|,y Oge S
e 4 SGp bl Al s eslaal 5,5l
S b s s e W o rin s Sl
I min Glls cpllly sdias0lis Slames ) o
350 dlpd 5 Slao S s LAl (3, Adl e sl
Py Clathe jeme 4 el ple 4 Cand addllas
e P o i s o3 ol S das e 0L 5
Sope o fiy 53 Lo 5 ey B A3l
S 13 Slavhe e Sl 5550 4k s adllas
il o e P i sl oGl ol b
O K9

ol b 1K S s 4 M 4
Lo s GaliesS S &S 3 Ol bS5
Aol s Udar) Ail oo Sl poe Ll 1o a8 o
Sho gl Sols 03 GRlB Rl el S S
gme  Slho o o g pbiS Sl
pedle Slis L;th}.(‘z Sl s o LS S S

Wil e g o S Lol e Rl B bl
53 (Zhang et al., 2015) ol,Kaa 5 KI5 (0 Jsd)


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-15 ]

[ DOR: 20.1001.1.23831367.1399.7.2.3.2 ]

[ DOI: 10.52547/pgr.7.2.7]

AR/ Y o bl /Y A/ LS K55 e e

0 0.5 1 15
Vr/ Kooy by

Wl sleeS

Wr/l s,
© AN WAEOO®

S =N W s OO N

Vil sy bl

<
0.014 K

N 0.012
0.01

0.008

" 0.006 29 2’4
0.004 <4

0.002

s owsless

Wris,

0 0.01 0.02 0 0.005 0.01 0.015

Vil sy bl Vil sy ol

JlasS

Wrils,

0 10 20 30
Vrl s, o=y Vrl s, o=bsls Vrl s, o=bsls

thAJ)yQLMWr/Vr QM;).}G}—\ ‘}i.;'

Figure 1. Regression line W,/V, of studied traits
o B fo p mtdismd A 055 S5 Tl 3 50 ) koo (6l WHIVE 05 S50 I 58 il 2 53 65 plis ) o (6l WV 05 5 1)
oy WiV &5 S50 J 58 Jarl 2 53 ali 835 oo Gl MWHIVE Qg 533 0 0 et g3 VY (555 25 Lol 5 50 ﬁﬁth\W5lﬁWr/Vr
Ogee S 513 5 it 3o VY (658 55 Tl 5 alis 039 o (gl WV Qe B0 0 i s A (S5 5 Tl g3 alos 03 o
b et i e A () 5d 2 el 5 ps dan 5o dils sl Cioo gy WilVr &g 5 :C‘szflailfi)sc\l?;.&): &y sl i g WiV
S S Ll s s alin s Ajl:Qj}wtgler/Vr;}Mﬁ):Lgéj;nﬁw;a.:)'w: \Y 6)}.3J§.EL\)J)JMJJQ\:JU:JC»i.pé\ﬁWr/VrQrﬂ;)
6)}29,.'35lq\fi)sszélzoj)w‘5lﬁWr/VrQ},ﬂJ§):J G Mﬁ;wm@,;uwJa”\,;);w,;a\mﬂwd\jwr/vroﬂ;)
A Goss o5 hal d s alsds [))'}W6\er/VrQ,,.U§J:QAJJ;SJm”\fijsél:MQ};Wdler/Vroﬂij:f e ez e VY
o e 3sed VY G A5 Tl 53 dlaides 035 ks (g WiV 0o S50 o e i g
_a: Wilv; regression for plant height trait under control conditions, b: wi/v; regression for plant height trait under 8 ds m™*
salinity, c: Wi\, regression for plant height trait under 12 ds msalinity; d: wi/v; regression for spike weight trait under control
conditions, e: Wi/v; regression for spike weight trait under 8 ds m salinity, f; wi/v; regression for spike weight trait under 12
ds msalinity; g: wi/v; regression for grain per spike trait under control conditions, h: wi/v; regression for grain per spike trait
under 8 ds m™ salinity, iz Wi/v; regression for grain per spike trait under 12 ds m™salinity; j: wi/v; regression for grain weight
per spike trait under control conditions, k: wi/v; regression for grain weight per spike trait under 8 ds msalinity, I: wi/v;
regression for grain weight per spike trait under 12 ds m™ salinity; m: wi/v; regression for 100 grain weight trait under control

conditions, n: wy/v; regression for 100 grain weight trait under 8 ds m salinity, o: wi/v; regression for 100 grain weight trait
under 12 ds m™ salinity

1)


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

4

i K5

53]

(Hordeumwulgare L.) o= ¢, !

G

J

O, 5 5Ll s

(71w sp) ssams AJIUTTEs JO S[2A9T :ZT PUB 8 °0
Wt f_.nl._r,"\lnm.mlu _._IJ.IJ-__IW_\VJ AH\H _ﬂlle.Jf)..L\-uH;

£ h o wo o o 60- 9z0- LLOr 10 o Se0 L0 £l 10°¢C JeS00K e
v g€ 6¢ F00- 6070~ 6070~ 9to 1¥0 910" €0 00" 910" £0 650 £l EIES ol
I [ [ #0°0- 00~ £0°0- £To 120 L0 L0 €50 8F0 ¥0 66°0 L9°0 SUEry s’y
T'E ¥0°C LT €00 LOD L00 80 'l (A 100 0z0- oro L0 ¥l 8L0 ey ¥
¥l 81 61 00 o £00 [ SETT &1 10 e 05°0- £l Lo £l Hegres fip~’
et e o wo o o [ 9l ol ] £eo 50 $0- £ $T FeIsoN oy
v 8¢ 6¢ #00- 6070~ 6070~ [ 96°1- 107 L0 80" 9L 3¢ LT 9¢ BLV al
Al 8 0 1 g 0 Al 3 0 4l 3 0 Al 8 Q
1§B1am TIeIs ()] axids 1ad Iqstam TTRID) aqids 12d mieIn 5tam g BT e[
Fin v o Fo e o = ferys spy o = F0 —~ 'm3 ¥z siuarRd fipr=
KR STIIQWOD [RISUIL)
uw\nrrm..v\ﬁ ol
siuesed Jo sslBIUNSS AJ[IQE SUTUIQUIOD [BISUSD */ 9[QEL
=0 A— .R_ﬂ,aq LEARHED 2ol Fe 0
-
(TI Sp /Ssams AJTUIes Jo sjeA ] (7] PUe § ‘0 “Ajeanoadsar ‘spanay Lmiqeqord 1070 pue Go0 ¥e JUBOYIISIS “PROGIUSIS-UON] -, PUB, ‘=
mﬂ+0m|*r"...t“k|nql.]‘mnn1 - .ﬂ_ﬁﬁt‘.hl_ﬂ__\n.\\du_.-liu_uﬂuJ_.Joﬁ _r,l_\he_dl.__._z__n:._:_"\llu_.mlu q.ql.J .alml_\“ H ey e ™ W ™
1011g
e 8¢ T 1070 LOOO o0 69°0 8T L0 FE0 Y10 LO0 eI L5 8T ¥< -
- - - —- - - - - - - - - - - - - .ﬁ-om
«3'TC £ TC ~FFL =000 w9000 ..8000  .LF L7 06 WS90 560 W8T SHOT LI9T WLFTT IT LR D
. . . . . . . . . . . . . . . oD
WP LET W6 ETT WL LET L£0°0 «L070 800 L66F  LLO0F L0980 LT9 0 WL SOE°L LT8F 908 6T 9 LERED ol
4! 3 0 4 3 0 Cl 3 0 [ 3 0 [4! 3 0
JEeM UTRIS ()] pds 13d JySRM UreIn) ayds =d urerr) wyStam axypdg WSy e w
£ o oy D ey <~y R £~ i e WO >
sarenbg Jo Teafy] i el

A e

£]TET} PRTPILS JO SOUELIBA JO SISAJEUY O 9[GEL

.w.._nm-__.J - el e m-_,\q.__...ij nmJ_ll e s Gl

[ 5T-50-G20g vo 1roenyiBd woly papeojumoq ]

[2'€2L66ET'/9ETESEZ T TOOT 02 -HOA ]

[ 22°216d/24G250T [10Q ]


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-15 ]

[ DOR: 20.1001.1.23831367.1399.7.2.3.2 ]

[ DOI: 10.52547/pgr.7.2.7]

WA/ Y oylad [V s/ alS S gl tag

b bl lopss Dbl Grgy Lo IS SRl o8
S Gle gl ol cnle 3l =l (SO
b Sl5 (ol 5 Sl Ll ) sen
b e Pl s on e 6 S S s

) Fel

pme o s 5 55l 5 Lesaly 1S5 sl 51 el b
ST oKl goyslisS Slidss oSl 5 oKislesl

o S SES s el Cowsay 2 ol
255 I Gl Al s s adllas s e Slac
Coeal (e sy S Dlio JS s OSSR
2 oS ) Ussn SSdasd s sy Sle
ses cdis e S5 a5 (Mol slaal
w iy sla b 4 1y Slios pl il bl el
S Sl ¢l lin 0F Jes o bl Losls Jlaz

o b G Sl ol s S Juny) dsly ol oS el s i IS bl Opsen

A3 5ed (6, Sen o2 5 el Bl Cpgon or S Slio 6l sl sl

References

Ali, M.A. and Awan, S.I. (2009). Inheritance pattern of seed and lint traits in cotton (Gossypium
hirsutum). International Journal of Agriculture and Biology, 11(1): 44-48.

AL-Tabbal, J.A. and AL-Fraihat, A.H. (2012). Genetic variation, heritability, phenotypic and
genotypic correlation studies for yield and yield components in promising barley genotypes.
Journal of Agricultural Science, 4: 193-210.

Ashraf, M. (2002). Salt tolerance of cotton: some new advances. Crit. Rev. Plant Science, 21: 1-30.

Ashraf, M. (2010). Registration of ‘S-24’spring wheat with improved salt tolerance. Journal of
Plant Registrations, 4: 34-37.

Ayers, R.S., and Wescot, D.W. (1985). Water Quality for Agriculture. Food and Agriculture
Organization of the United Nations, Viale delle Terme di Caracalla, Rome, IT.

Baghizadeh, A., Talei, E., Naghavi, M.R. and Zeinali Khanghah, H. (2005). Genetic analysis of
grain yield related treats in barley (Hordeum vulgare L.), Afzal/Cwb cross. Journal of Plant and
Seed, 20: 235-243 (In Persian).

Bhatnagar, V.K., Sharma, S.N. and Sastry, E.V.D. (2001). Genetics of quantitative characters in six
rowed barley over environments. Indian Journal of Genetics, 61: 358-359.

Chaudhry, F.M., Alam, S.M., Rashid, A. and Latif, A. (1977). Mechanism of differential
susceptibility of tow rice varieties to zinc deficiency. Plant and Soil, 46: 637-642.

Chen, Z.H., Sgabala. S., Mendham, N., Newman, I., Zhang, G.P. and Zhou, M.X. (2008).
Combining ability of salinity tolerance on the basis of NaCl-induced K+ flux from roots of barley.
Crop Sceience, 48: 1382-1388.

Chowdhry, M.A., Ambreen, A. and Khalig, I. (2002). Genetic control of some polygenic traits in
vulgare Species. Plant Science, 1: 235-237.

Dharam, P. and Sanjay, K. (2009). Genetic analysis of forage yield and other traits in barley
(Hordeum vulgare L.). Barley Genetics Newsletter, 39: 13-19.

Ehab, M.R.M., Saeid, H.M.A., Rania, A.R.E. and Naif, M.S.K. (2014). An investigation of gene
action on different traits of barley (Hordeum Vulgare L.) using partial diallel crosses system. Life
Science Journal, 11(1): 64-71.

Eraja, L., Chuhan, T.P.S., Thiagaraja, V., Lakshman, V. and Kamble, C.K. (1997). Linextester
analysis of combining ability in new genotypes of biviltine silkworm. Indian Journal of Agriculture
Science, 67: 287-290.

Eshaghi, R. and Akhundova, E. (2010). Inheritance pattern of B-glucan and protein countents in
hulless barley. International Journal of Agriculture and Biology, 12: 68-72 (In Persian).

FAQ. (2018). FAO Soil Portal, Extents of Salt Affected Soils. Accessed 05 June 2018. Available at:
http://www.fao.org/soils-portal/soil-management/management-ofsome-problem-soils/salt-affected-
soils/more-information on-saltaffected-soils/en/.

qr


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-15 ]

[ DOR: 20.1001.1.23831367.1399.7.2.3.2 ]

[ DOI: 10.52547/pgr.7.2.7]

O, 5 3L 5 ou o (Hordeumvulgare L.) g o6l (1, o (S35 4 26

Farooq, J., Khalig, 1., Kashif, M., Ali, Q. and Mahpara, S. (2011). Genetic analysis of relative cell
injury percentage and some yield contributing traits in wheat under normal and heat stress
conditions. Chilean Journal of Agricultural Research, 71(4): 511-520.

Fehr, W.R. (1993). Principles of Cultivar Development. MacMillan Publish. Co. New York, USA.

Flower, T.J. (2004). Improving crop salt tolerance. Journal of Experimental Botany, 55: 307-319.

Fronza, V., Vello, N.A. and Camargo, L.E.A. (2004). Genetic analysis of soybean resistance to
Fusarium solani f. sp. glycines. Genetics and Molecular Biology, 27(3): 400-408.

Genec, Y., Oldach, K., Verbyla, A., Lott, G., Hassan, M., Tester, M., Wallwork, H. and
McDonald, G.K. (2010). Sodium exclusion QTL associated with improved seedling growth in
bread wheat under salinity stress. Theoretical and Applied Genetics, 121: 877-894.

Griffing, B. (1956). A generalized treatment of the use of diallel crosses in quantiataive inheritance.
Heredity, 10: 31-50.

Hayman, B.1. (1954). The theory and analysis of diallel crosses. Genetics, 39: 789-8009.

Jagtap, D.R. and Mehetre, S. (1996). Combining ability analysis for agronomic traits in Gossypium
hirsutum L. Journal of Cotton Research and Development, 10(1): 12-19.

Jibr, N., Ayadi, A., Amar, S., Chaibi, W. and Brulfert, J. (2002). Seed germination of two wheat
species differing in their sensitivity to NaCl, in response to salt stress. Journal of Trace and
Microprobe Techniques, 20: 625-637.

Katerji, N., Van Hoorn, J.W., Hamdy, A., Mastrorilli, M. and Fares, C. (2006). Classification and
salt tolerance analysis of barley varieties. Agricultural Water Management, 85: 184-192.

Madhukar, K., Prasad, L.C., Lal, J.P., Prasad, R. and Chandra, K. (2018). Generation mean
analysis for yield and drought related traits in barley (Hordeum vulgare L.). International Journal
of Pure and Applied Biological Science, 6(1): 1399-1408.

Madié, M.R., Djurovié¢, D.S., Knezevi¢, D.S., Paunovi¢, A.S. and Tanaskovic, S.T. (2014).
Combining abilities for spike traits in a diallel cross of barley. Journal of Central Europran
Agriculture, 15(1): 108-116.

Mahmood, T., Turner, M., Stoddard, F.L. and Javed, M.A. (2004). Genetic analysis of quantitative
traits in rice (Oryza sativa L.) exposed to salinity. Crop and Pasture Science, 55(11): 1173-1181.
Mansour, E. and Moustafa, E.S.A. (2016). Estimation of combining ability and genetic components
for yield contributing traits in spring barley under normal and salinity conditions. Egyptian Journal

of Agronomy, 38: 431-453.

Mantri, N., Patade, V., Penna, S., Ford, R. and Pang, E. (2012). Abiotic Stress Responses in Plants
Present and Future. In: Ahmad, P. and Prasad, M.N.V., Eds., Abiotic Stress Responses in Plants:
Metabolism to Productivity, pp. 1-20. Springer, New York, USA.

Mather, K. and Jinks, J.L. (1971). Biometrical Genetics. Chapman & Hall: London, UK.

Moameni, A. (2010). Geographical distribution and salinity levels of soil resources of Iran. Soil
Research Journal, 24: 203-215 (In Persian).

Mohammadi, M. and Roustaie, M. (2016). Estimation of genetic parameters of grain yield and some
agronomic traits in bread wheat using diallel crosses. Plant Genetic Researches, 2(2): 57-72 (In
Persian).

Munns, R., Husain, S., Rivelli, A.R., James, R.A., Condon, A.G., Lindsay, M.P., Lagudah, E.S.,
Schahtman, D.P. and Hare, R.A. (2002). Avenues for increasing salt tolerance of crops, and the
role of physiologically based selection traits. Plant Soil, 247: 93-105.

Munns, R. and James, R.A. (2003). Screening methods for salinity tolerance: A case study with
tetraploid wheat. Plant and Soil, 253: 201-218.

Nakhjavan, SH., Darvish, F., Sorkhi, B. and Zahravi, M. (2009). Assesmet Inheritance ability
quantitative of treats in barley (Hordeum vulgare L.) under irrigation and drought season using
mean gene ration analysis. The New fond Agricultural, 3: 204-223 (In Persian).

Naseer, S.H. (2001). Response of barley (Hordeum vulgare L.) at various growth stages to salt stress.
Journal of Biological Science, 1(5): 326-329.

Parida, A.K. and Das, A.B. (2005). Salt tolerance and salinity effects on plants. A review
Ecotoxicology and Environmental Safety, 60(11): 324-349.

Patial, M., Pal, D. and Kumar, J. (2016). Combining ability and gene action studies for grain yield
and its component traits in barley (Hordeum vulgare L.). SABRAO Journal of Breeding and
Genetics, 48: 90-96.

a¢


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-15 ]

[ DOR: 20.1001.1.23831367.1399.7.2.3.2 ]

[ DOI: 10.52547/pgr.7.2.7]

WA/ Y oylad [V s/ alS S gl tag

Rahimi, M., Ebrahimpour, F. and Eshgi, R. (2013). Determine heritability and mapping controlling
genes agronomic traits on barley. Crop Biotechnology, 2: 35-48 (In Persian).

Rohman, M.M., Sultana, R., Podder, R., Tanjimul Islam, A.T.M., Kamrul Islam, M. and Islam,
M.S. (2006). Nature of gene action in barley (Hordeum vulgare L.). Asian Journal of Plant
Sciences, 5: 170-173.

Sadeghzadeh-Ahari, D., Sharifi, P., Karimizadeh, R. and Mohammadi, M. (2015). Estimation of
genetic parameters of morphological traits in rainfed durum wheat (Triticum turgidum L.) using
diallel method. Plant Genetic Researches, 2(1): 45-62 (In Persian).

Shahbazi, H., Ali, E., Imani, A.A. and Zaeefizadeh, M. (2013). Inheritance of cell membrane
stability under heat and osmotic stresses in bread wheat. SABRAO Journal of Breeding and
Genetics, 45(2): 187-194.

Shakeel, A.l., Ahmad Khan, K. and Azhar, F.M. (2001). Study pertaining to the estimation of gene
action controlling yield and related traits in upland cotton. Online Journal of Biological Sciences,
1(12): 67-70.

Shavrukov, Y., Gupta, N.K., Miyazaki, J., Baho, M.N., Chalmers, K.J., Tester, M., Langridge, P.
and Collins, N.C. (2010). HvNax3-a locus controlling shoot sodium exclusion derived from wild
barley (Hordeum vulgare ssp. spontaneum). Functional & Integrative Genomics, 10: 277-291.

Sing, N. (2012). Study of heritability and genetic advance in barley (Hordeum vulgare L.) on affected
soil. International Journal of Food, Agriculture and Veterinary Sciences, 2: 35-39.

Singh, M. and Singh, R.K. (1984). A comparison of different methods of half-diallel analysis.
Theoretical and Applied Genetics, 67: 323-326.

Singh, S.K., Singh, H.C. and Singh, H.L. (2006). Inheritance of quality traits in barley (Hordeum
vulgare L.). International Journal of Plant Sciences, 1: 304-305.

Tofiq, S.E., Amin, T.N.H., Abdulla, S.M.S. and Abdulkhaleq, D.A. (2015). Genetic analysis in
some barley varieties and their hybrids in F2 generation. International Journal of Plant, Animal and
Environmental Sciences, 5: 208-217.

Zhang, X, Lv, L., Lv, C., Guo, B. and Xu, R. (2015). Combining ability of different agronomic traits and
yield components in hybrid barley. PLoS ONE, https://doi.org/10.1371/journal.pone.0126828

Walter, D.E. and Morton, R. (1978). On the analysis of variance of half diallel table. Biometerics,
34:91-94.

Ukai, Y. (1989). A microcomputer program DIALL for diallel analysis of quantitative characters.
Japanese Journal of Breeding, 39: 107-109.

q0


http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-15 ]

[ DOR: 20.1001.1.23831367.1399.7.2.3.2 ]

[ DOI: 10.52547/pgr.7.2.7]

Plant Genetic Researches, Vol. 7, No. 2

Genetic Analysis of Agronomic Traits of Barley (Hordeum vulgare L.) Cultivars
under Salinity Stress using Diallel Cross

Jamal Rahimi Darabad!, Varahram Rashidi>*, Hossein Shahbazi3,
Mohammad Moghaddam Vahed* and Ebrahim Khalilvand?®

1- Ph.D. Student, Department of Agronomy and Plant Breeding, Tabriz Branch, Islamic Azad
University, Tabriz, Iran

2- Associate Professor, Department of Agronomy and Plant Breeding, Tabriz Branch, Islamic Azad
University, Tabriz, Iran

3- Assistant Professor, Department of Agronomy and Plant Breeding, Ardabil Branch, Islamic
Azad University, Ardabil, Iran

4- Professor, Department of Plant Breeding and Biotechnology, Faculty of Agriculture, University
of Tabriz, Tabriz, Iran

5- Assistant Professor, Department of Agronomy and Plant Breeding, Tabriz Branch, Islamic Azad
University, Tabriz, Iran

(Received: January 22, 2020 — Accepted: December 10, 2020)

Abstract

In order to determine the heritability and genetic parameters of some agronomic traits in barely
(Hordeum vulgare L.) cultivars, a seven-parent half diallel (F1 crosses + parents) was conducted in the
non-stress and salt stress (8 and 12 ds m™) conditions in a randomized complete block design with
three replications. Genetic analysis was performed by Hayman’s method and Griffing’s fixed model,
method 2. The slope of linear regression of W, on V. were significantly higher than 0 and had not
significant difference with 1 indicating the additive-dominant model was satisfied in all cases. The
narrow-sense heritability of traits was medium to high (0.4-0.8) but their broad-sense heritability was
estimated relatively high (0.7-0.9). Results of regression graphs showed that Afzal parent had the most
dominant allele. The significance of “a” component in most of the studied traits indicated the presence
of the additive effects in controlling of traits. The significance of “b” component in most of the studied
traits indicated the presence of the dominance effects in controlling of traits. The proportion of
positive and negative genes was lower than 0.25 in all of the traits (except for grain weight per spike in
12 ds m? salinity), indicating the presence of asymmetry in the distribution of the positive and
negative alleles in the parents. Based on general combining ability effects, it was concluded that under
salinity, cultivar “Kavir” had favorable alleles in plant height, grain weight per spike and 100 grain
weight traits and can be used as a general parent in breeding programs. Estimates of high broad-sense
heritability and narrow-sense heritability in most traits indicated that these genetic materials were
promising for breeding under normal and salinity stress conditions.

Keywords: Additive and dominance effects, Combining ability, Hayman's approach, Heritability

* Corresponding Author, E-mail: rashidi@iaut.ac.ir

96


https://journals.lu.ac.ir/pgr/search.php?slc_lang=en&sid=1&auth=rahimi+darabad
mailto:varahramrashidi@gmail.com
http://dx.doi.org/10.52547/pgr.7.2.7
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.3.2
https://pgr.lu.ac.ir/article-1-173-fa.html
http://www.tcpdf.org

