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Table 1. Variance analysis of yield of barley genotypes in Different levels of salinity
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Table 2. Statistical comparison of means for yield by Duncan's multiple range test (o =0.01)
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Table 3. Stress tolerance indices values for studied genotypes
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Table 4. Correlation coefficient of stress tolerance indices with Yp and Ys
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Figure 1. The biplot diagram of PCA analysis of barley genotypes based on tolerance indices and yield.A: S1 vs. S2,
B: S1vs. S3, C: S1vs. S4, D: S1 vs. S5


http://dx.doi.org/10.52547/jcb.12.36.1
http://jcb.sanru.ac.ir/article-1-967-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.52547/jch.12.36.1 ]

5 O kulid o 0,Sles b bagpe adge ol @m0 g
Cadge g bl ply Ml eyl @ Cmles
Wy oo H 5 Co G (lacy) ol 55 » oy
O g Jlp kil g3 sa > Jlenl slacuigy loie
(Sirod & 4295 b 33 B (g rimad 35 (Bpme
A balpd )3 CutS S lgoe g8 2> pod adlge b oS
Lo Fowis) )5 i p» Ko VL gshaw 53 ofus
po> adlga (VU ydlio g Jgl adlge o5 pdlie (39
Ol 5 G5 Ge Lulyd 53 Wb oSl oaimd i
p Mgt oS ol (5,55 S0b Sl & ol
O g JS llpd 53 0,Skes 5 Jood sla S Ll b

(Y JS5) s plodl

B I |‘

H G

|
E I

l lflfk
A (

WWAR yliaej /Y5 oyl /o233l5d Jls /21y alS oMol dolisngy

Ol O g9y p leaisi) g sl (ST 5 @95

pww)bﬁdyqa)bl@lw@@jl
92 Ol B o Al pogesS b Jole LyE Jles 9
(V%) (Cos180°= -1, Cos 0°=1, C0s90°= 0) wsb, .
STI 5 GMP MP (claasls e argly Linlejl ol
O b et L cpl o Cute (Sinod | lis oS 029y A5
STI 4 GMP MP (¢l s ls (gluglio o ol
S g (o3 3 LM 55y g alde SIS Cunbse
Cooglie ddlga (lgim (lgicen 1) adlge cnl 5y nl 5l w9
922 P YL Slee b oy Sy &5 )5 (Byme
Lojs e allge ile ploe | Jlop 5 a5 Lulyd
oy ol (g yuiin (Siwmen TOL 4 YT SSI sl a3l

)‘(,  D Es
P /
\ \
\\
\ \(i B
A
CAN \
A
A I
Fpcy FY
! —
A 3 2 1 0 1 2 3 4
/ 1(;
ly"/\
7] &
/
VoA 1
[ )
( ]
/
//
/ o
ed\ /7
“F PCl
T T T T
I} 2 0 2 4
B
/ /
/ /A
/ / oy
I (./ /e
’ / Gt A
N b // //
|
/
/]
/
I (7
g  /
R “
B B 4
a 3 2 1 0 1 2
/B E4
A \
\ \
\ P
\ |,(;
HY &/
A ,,.I)
G e
. B
PC1 ¥
e R e
3 2 1 0 1 2 3

g > Jloy g Ji5 bulpd )35, Slee 5 Jood sloasls olul g slacuig) ladgs 4550 5l Jols pl)Sous - IS
&9 alize

Figure 2. Dendrogram of classified gseznoéypsels usins%cléjstse{ anal 4isDbassEd onstglerance indices and yield. A: S1vs.
, B:'S1vs. S3, C: S1vs. S4, D: S1 vs.


http://dx.doi.org/10.52547/jcb.12.36.1
http://jcb.sanru.ac.ir/article-1-967-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.52547/jch.12.36.1 ]

b b 0 e 3 &5 ws olacay) Jold (D)
ot pinlie o ol Sitns 5365 Aibl o b 3,Sles
oS & B &S Canl (glme (35 4 Sl (gl Hlrs
2 (A) DSen g (o0)8 a8l laog)S plo Sl ol 09y
@ @ pB)l ) (Sud 4 Caglio (oS saadld ()
i STI 5 GMP MP (glo s L 45 Sipas) domeis )
adlls > S o )1, oolie o o pasli ylo 4
3 Yl % STI Jasls (A) o)lSes 5 (SasS
2 pNS Sesis) sl b ogS plo LA 095 SSE
@ Jood (2Ll )3 g oad o3> sl (St (A5
ST sl o 15 o303 L o)lgy 53 cishf Al Sl
9wl pylie slacaip] IO lp palE ol
obyals (F) o)y lulyd 93y 45 5,Slee b YL Stuon
Pyl (gyg 5 (St 4 Cuglio JbjHl 0 (VF) o, o
siodges sloylas 1, STI o GMP MP (cla asls o
Gl g 035 By Sy glacwisy plls sl
Slfrg by oslhae lacuy) S cue badls
duog 1) B bz 0 (15 GAd g Cudle el )
L3 gas
slaadls g o odel vt gl wlol 4 )
yskite 4 caslio slas ofsic 4 |, GMP 4 MP STI
OB e golaw )3 Vb o Slee b e i S
9] Olsin ) (MBSBT15) H cigsj 9 Jloyi 9 559

2,8 (Byme plalejl cnl 3 5y

5> slacuisii (NaCl) oy98 4 Jood opiio 2> b))l

2 Sllie gobaw (oolad )3 1) ()5 )90 SbGuisi
@S b 3 eles g pglie Ao pglio adgd aw
aly e 2 bl (g S s gless
oolol 2 Waadod Slass 298 o0 (Byme i} (sbb0g)S
S log,S (m illy 1 (stemd 45 008 (s bl
L00)5 e EIDOW criterion ey > cul il
156 350 ol sloalge U] Loy (sladgs Lo @b
s g oo cuslie cipogi I plis oS <85 18
sl pH 3G LA placwy)  ile oS
Ngdioo (Byme plie (lacis) Glyim (lamlis zolaw
STI 3 GMP MP (gl sl ppolie oyt clyls &S
JB Jlp g 5 alyd 93 > cutS lp g Wbl
g Al 3 35 1 g B lacdss aiibie awog
oVl a5 iy s oyl oy
2ol J8 lalie golaw 2 & B cuig) (5 law
095 P F cig] (niole 39 43)5 )13 pslie dasi 09,5
0Sbe aulie Sl Jols mls b @ls ool 5 0 polie
b calls Lol sladdss Jdov g lacuis;
5 N5 s 3 ey 3)Slas bl 5 (0) juiby8
Jol 095 9,5 (6 s 09)5 Jloz 4 |y Wl s 43
g 03 yp e 9 3 & obcss) Jold (A)
P93 09)55% i)ld lcudsi) o & Cund (5t 3)Shos
3 8es gl (25 g baee )3 ki o lacudsis (B)
P YL Slee b (6331 (C) pgus 09,5 5 arils )15 0392 YLy
Pl 095 Culd ) 93,0 2 3 ) UG (gl e


http://dx.doi.org/10.52547/jcb.12.36.1
http://jcb.sanru.ac.ir/article-1-967-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.52547/jch.12.36.1 ]

s WA lioj Y7 0ylasds /235193 Jlw [ £ly5 lolS oMol dolicingss

&b

1. Ashraf, A, M.A. Abd el Shafi, E.M.S. Gheith and H.S. Suleiman. 2015. Using different statistical
procedures for evaluation drought tolerance indices of bread wheat genotypes. Advance in Agriculture
and Biology, 4(1): 19-30.

2. Bagheri, A. and O. Sadeghipour. 2009. Effects of salt stress on yield, yield components and
carbohydrates content in four hullness barley (Hordeum vulgar L.) cultivars. Journal of biological
sciences, 9(8): 909-912.

3. Demiral, M.A., M. Aydin and A. Yorulmaz. 2005. Effect of salinity on growth chemical composition
and anti-oxidative enzyme activity of two malting barley (Hordeum vulgar L.) cultivars. Turkish
Journal of Biology, 29: 117-123.

4. Eskandary, M., A. Astaraei and A. Ganjali. 2009. Evaluation of salinity stress tolerance indices
derived from CI/SO4 anionic ratios and nitrogen fertilizer in barley (Hordeum vulgar L.).
Environmental Stresses in Agricultural Sciences, 2(1): 15-27 (In Persian).

5. Fernandez, G.C.J. 1992. Effective selection criteria for assessing plant stress tolerance. In proceeding
of a symposium. Taiwan, 13(18): 257-270.

6. Fischer, R.A. and R. Maurer.1978. Drought resistance in spring wheat cultivars grain yield responses.
Australia journal Agriculture Recourse, 29 (4): 897-912.

7. Heinnrich, G.M., C.A. Francis and J.D. Eastin. 1983. Stability of grain sorghum yield components
across divers environments. Crop Science, 23: 209-212.

8. Karimi, E., M.R. Ghannadha, M.R. Naghavi and M. Mardi. 2005. An evaluation of drought resistance
in barley. Iranian Journal of Agricultural Sciences, 36: 547-560 (In Persian).

9. Koocheki, A.R., A. Yazdansepas and H.R. Nikkhah. 2006. Effect of terminal drought on grain yield
and som morphological traits in wheat (Triticum aestivum L.) genotypes. Iranian Journal of Crop
Sciences, 8: 14-29 (In Persian).

10. Mohammadi, R., R. Haghparast and M. Aghaee. 2006. Evaluation of breed wheat genotypes for
drought tolerance under rainfed condition. Eighth International Conference on Dry land Development,
Theme 10. Application of new technologies and technology transfer and crop improvement for dry
areas. Beijing, China.

11.Munns, R., S. Husain, A.R. Rivelli and R.A. James. 2002. Avenues for increasing salt tolerance of
crops, and the role of physiologically based selection traits. Plant and Soil, 247(1): 93-105.

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

13. Niazian, M, M. No’mani and S.A. Sadat Noori. 2016. A Review on Biometrical Methods used for Salt
Tolerance Breeding in Crops. Journal of Crop Breeding, 8(17): 24-41 (In Persian).

14. Saberi, M.H., A. Arazmjoo and A. Amini. 2016. Assessment of Diversity and Identifying of Effective
Traits on Grain Yield of bread wheat Promised Lines under Salt Stress Conditions. Journal of Crop
Breeding, 8(20): 31-40 (In Persian).

15. Taherian, M., A. Rasoulnia, M.R. Bihamta, A. Peyghambari and H. Alizadeh. 2017. Evaluation of
stress tolerance indices in Iranian barley genotypes under salinity and drought conditions. Agricultural
Communications, 5(3): 7-17.

16.Ulhaq, J.I., Sh. Akhtar, M. Akram, M. Arfan and Sh. Yasmin. 2003. Differential yield responses of
barley genotypes to NaCl salinity. International Journal of Agriculture & Biology, 5(3): 233-235.

17.Yan, W. and |. Rajcan.2002. Biplot analysis of test sites and trait relations of soybean in Ontario. Crop
Science, 42: 11-20.


http://dx.doi.org/10.52547/jcb.12.36.1
http://jcb.sanru.ac.ir/article-1-967-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.52547/jch.12.36.1 ]

Journal of Crop Breeding Vol. 12, NO 36, WINEEr 2021 ...........uiieiieeiieeeeetiniisietireees e e eaeee s et eanete e s e s eetn e sasteseseenesnsaennaes O

Multivariate Assessment of Salt Tolerance (NaCl) in Barley
(Hordeum Volgar L.) Genotypes

Hossein Askari', Seyed Kamal Kazemitabar?, Hamid Najafi Zarrini’ and
Mohammd Hossein Saberi®

1- Ph.D. Student in Plant Breeding, Sari Agricultural Sciences and Natural Resource University, Sari,
Iran, (Corresponding author: hmss_askari@yahoo.com)
2- Associate Professor, Sari Agricultural Sciences and Natural Resource University, Sari, Iran
3- Assistant Professor, Provincial Research Center of Khorasan Jonobi, Khorasan Jonobi, Iran
Received: May 20, 2018 Accepted: September30, 2018

Abstract

Nowadays salt tolerance of crops is becoming more and more important, owing to the
constant increase of salinity in arid and semi arid regions. This research was carried out in order
to test of different salinity levels effects on yield of barley (Hordeum Volgar L.) genotypes, in
split plot experiment on the base of Randomized Completely Block Design with 3 replications.
Salinity treatment involved 5 levels: S; (control)=EC 4.5 ds/m, S,=EC 7.5 ds/m, Ss=EC 10.5
ds/m, S,=EC 13.5 ds/m and Ss=EC 16.5 ds/m as main plot and subplots were 9 genotype
involved promising lines and varieties. The effect of salinity treatments studied by sampling on
yield and tolerance indices, such as geometric mean productivity (GMP), stress susceptibility
index (SSI), mean productivity (MP), stress tolerance index (STI), tolerance index (TOL) and
yield reduction ratio (Yr). Result showed significant decrease in yield by increasing in salinity
levels. The best performance belonged to ValFajr and MBS8715 genotypes, and MP, GMP and
STI were determined as major and suitable indices for selecting cultivars with high yield under
different levels of salinity stress and non- stress conditions.
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