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Table 1. Tolerance indices formula

el Jge b &
Index formula Reference
1-(YJY
SSI:M Fischer and Maure, 1978
1-(YJY,)
Y .
Yl =—= Gavuzziet al., 1997
YP
Y, +Y,
MP =2
2

TOL=Y,-Y, Hossainetal., 1990

YSI=

oLy Jge 8 &
Index formula Reference
(Y)(Y,)
=—2>°  Gavuzzietal., 1997
(Yy)
Y
7—5 Bouslama and Schapaugh, 1984
p

Bouslama and Schapaugh, 1984 GMP = /Y /XY Sio-Semardekt al., 2007

2xY _xY
=— P 5 Rosielle and Hamblin, 1981
Yp +Y,
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Table 3. Shapiro-Wilk statistic values (Shapiro &viidk, 1965) in normality test of residuals

Variable e dob(;:? ” &l:h;;ﬁi“a:: |
Wilk Statistic

Grain yield under normal condition GRS 9 e jo dils o Slee 123 0.986°
Grain yield under stress condition o dausme j0 ailo o Slee 123 0.987°
Na’ under normal condition GRS 099 e 40 eades 123 0.979°
K* under normal condition GRS g e 10 el 123 0.981°
K*/Na' ratio under normal condition (s g0 buse ;10w 4 pully S 123 0.980°
Na" under stress condition G Jaaoe 48 mudes 123 0.987°
K* under stress condition o Lo 50 punliy 123 0.988°
K*/Na' ratio under stress condition i lasee 10 aows 45 poliy S 123 0.979°
Stress susceptibility index O A Gl Lol 123 0.983°
Geometric mean productivity 5390 580 (owiid (p Sl 123 0.983°
Mean productivity 9052 omSiles 123 0.987*°
Stress tolerance index U5 A Joos Lasls 123 0.979°
Tolerance index Jozs asls 123 0.984°
Harmonic mean Sgeyla Sl 123 0.979°
Yield stability index o, 5kes g ll asls 123 0.980°
Yield index o, Slee oty 123 0.988°

"% Not-significant.
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Table 3. Mean squares of grain yield and,N&@ and K /Na’ of flag leaf in combined analysis

Mean square ol e Sl

Sources of variation Ol yets mls ‘solj(‘j:?)o als o, Slee PR ool POV IR
Grain yield Na’ K* K*/Na"
Stress (S) O 1 207887854  49.1 4268.3 262410
Replication /' S SRS 9,0 1SS 4 242684.6 0.03 25.08 199
Variety (V) o3, 40 3693077 0.93" 46.8" 9951
SxV S X 5, 40 3202876 0.67" 14.3 547
Error Dbyl slas 160 112306 0.002 1.8 60.08
CV (%) (1) &l ks g o 7.6% 6.2 4.9 9.1

" Significant at 1% probability level.
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Table 4. K, Na" and K/Na' ratio of the flag leaf under stress and normabitions

O g sl Oyl SeelS 2o
Variety 5, Normal condition Stress condition PUTCH R
s peelly pelfede e el el Redusing
Na" K* K*/Na" Na’ K* K*/Na" K*/Na" (%)
Parsi ek 0.21 20.3 96.8 1.08 222 21 78.9
BCRoshan s, 0.19 20.6 106.9 1.19 23 16.5 84.5
Bahar Sl 0.26 19.6 75.8 143 23 14.3 81.1
Morvarid 2,190 0.26 21.6 82.4 128 22 14.1 82.8
Pishtaz iy 0.14 26.6 168.1 0.39 30 85.6 49.0
Tajan R 0.25 22.6 88.3 148 21.1 14.8 83.2
Hirmand REPJU 0.24 21.0 87.4 141 18.7 16.8 80.7
Sivand Sgaan 0.27 20.3 73.6 1.76 19 11.7 84.1
Hamoon Osele 0.22 19.3 85.7 131 17.28 13 84.8
Sirvan g s 0.18 23.3 111.1 158 214 13 88.2
Ofogh &8l 0.27 23.3 86.5 051 274 56.3 34.9
Arg S 0.12 22.6 181.4 0.30 28 94.4 47.9
Akbari Ry 0.15 23.3 149.5 0.39 30.6 78.2 47.6
Roshan s, 0.16 24.6 154.4 0.33 27 82.4 46.6
Chamran oy 0.24 23.6 96.5 124 216 18.1 81.2
Niknejad ol5Sis 0.18 23.3 129.8 0.36 25.1 69.4 46.5
Gonbad WLy 0.29 25.3 87.4 1.78 23.8 14.7 83.1
Sistan Ol 0.11 28 245.9 0.35 30.0 86.9 64.6
Arta [ 0.26 24.3 87.2 156 21.8 12.8 85.3
Kavir s 0.17 23.0 132.8 0.36 26.8 74.1 44.2
Alvand Kgll 0.32 23.6 73.9 1.16 19.3 17.2 76.7
Sorkhtokhm PELTE 0.26 23.0 86.3 0.61 27.7 45.6 47.1
Mahooti Sl 0.13 22.3 167.9 0.37 253 69.3 58.7
Mahdavi S9N 0.28 24.0 94.7 125 217 16.9 82.1
Bayat Slo 0.27 23.0 84.1 1.82 19.7 11.6 86.2
Bzostaya Lbwgy 0.12 28.3 179.9 0.39 353 90.1 49.9
Inya Ll 0.11 29.3 200.5 0.34 36.0 104.3 47.9
Darab2 Yol 0.20 24.3 123.7 0.55 28.0 50.4 59.2
Tabasi sl 0.14 24.6 172.2 0.45 30.6 68.6 60.1
Marvdasht Cuisdg e 0.11 22.0 188.8 0.35 26.6 76.8 59.3
Neishaboor slies 0.16 22.6 138.8 0.35 29.0 83.6 39.7
Moghan3 ¥ olie 0.33 25.0 75.8 1.49 20.7.6 13.9 81.6
Falat <M 0.34 25.3 74.5 214 241 11.6 84.4
Ghods 3 0.26 23.6 89.9 194 218 135 84.9
Shiraz s 0.26 21.0 78.8 159 213 134 82.9
Shiroodi SS9 0.30 22.0 72.5 133 21.0 16.8 76.8
Gaspard 3 kw8 0.35 21.3 50.3 1.89 19.2 104 82.7
Bam o~ 0.15 23.0 153.6 0.40 275 68.8 55.2
Shoeleh ey 0.11 23.3 200.2 0.27 243 90.5 54.7
Bolani SV 0.19 24.6 127.7 0.37 26.6 71.6 43.9

Karchia bz,ls 0.24 24.6 102.8 0.53 28.0 68.3 33.5
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Table 5. Correlation coefficients among grain yid/Na" ratio and salinity tolerance indices

IU‘; L Yp Ys (K'/Na)P (K*/Na)S (K*/Nah)R STI MP GMP HM YSI SSI VI
naex

Yp 1

Ys 0.07° 1
(K*/Na"P -0.18 -0.09" 1
(K*/Nah)S  -0.04°5 0.55 0.55 1
(K*/NahR  -0.02° -0.8° -0.11" -0.86 1

STI -0.08% 054" 0.2 0.76 -0.78" 1

MP -0.03° 059 019 0.77 081" 098 1

GMP -0.04* 063 0.18 0.79" -0.84" 098 0.99° 1

HM -0.08® 0.66° 017 0.79" -0.86° 0.97° 0.98" 099" 1

YSI -0.04% 0.79° 0.03° 0.7 -0.88" 0.76" 0.77° 0.828 0.86° 1

SS| 0.0# -0.79" -0.03° -077 0.88" -0.76" -0.7° -0.8" -0.86" -1 1

YI -0.05® 0.68" 0.16° 0.79 -0.87° 0.96" 0.98" 098 0.99° 09 -09° 1
TOL 0.04% -0.29 0.14° -0.08° 0.18% 017 0.2 01" 0.04° -04° 047 -0.05°

% NS

TN Jleiml a0 o gine 5 o dre il oS A Fy
2 4 by s (K /Na)P‘dﬁ.., o5 Ll cos als o Slee YS (55 a0 Ll cos asls o Shae YP 35l wiles )l Lo jasLs
Joms as s ST iayas & pely 2805 woys (KTNG)R (2 Lyl 1 ot o ay gy o (KTINAD)S (25 oy sl s
ol a3Ls SSIL i 4y Joms a3 ls YSI (SKiigosle uSiloo HM (50 500 oosiin 5:5iko GMP (550 500 0uSile MP 25 &

ez (a3l TOL o Slas a3l ST 25 4

"Sand”: Not-significant and significant at 1% probabillgvel, respectively.
" The indices are including: Yp, grain yield undermal condition; Ys, grain yield under stress dtad,;
(K*/Na")P, K'/Na" ratio under normal condition; (WNa’)S, K'/Na’ ratio under stress condition; {#a’)R,
redising K/Na" percentage; STI, stress tolerance index; MP, meaauctivity; GMP, geometric mean
productivity, HM, harmonic mean productivity; Y Sfield stability index; SSI, stress susceptibilindex; Y,
yield index; TOL, tolerance index.

K+/Na+ Connd wL«JI » 03 wbm 6)3"‘" aQ J.o.‘?u LgL‘bu&Lu WL)‘j 44).70 -7 Jj.\>
Table 6. Analysis of variance of the salinity talece indices calculated based diiN&" ratio

Sl et olie RHECSS Mean square ol o oSl
Sources of variations df SSI GMP MP STI TOL HM YSI Yl
)'_;”" _ 2 0.02%°  30.9° 84.4  0.00¥ 458.48° 10.12° 0.007° 20.56°
Replication
gl 40 0.48 5909.77 4975.64 0.904° 1094.94 6533.79 0.148" 241485
Variety
wujjéL‘d}
c 80 0.006  41.35 41.04  0.015 74.69 4438 0.002 2383
rror
R thatat 19.8 8.4 75 21 132 96 116 131
CV (%)

- . ns
I el mhans 13 Jlo sixe g o sre el a5 4y g

5 s s STH i 0uSils HM s 0,00 ot (e GMP s 0,60 0Silos MP 5 & el 3L SSI
8 8kee sl jasls YSI o Shee a5l Y1 Joss jasls TOL
"Sand”: Not-significant and significant at 1% probabillgyel, respectively.

' ss|, stress susceptibility inde)P, mean productivityGMP, geometric mean productivitiiM, harmonic
mean productivitySTlI, stress tolerance indekOL, tolerance indexyl, yield index;YSlI, yield stability index.



VYA lnsls [pgo o Lo [aniad 0598 /e libion

OS2 5 559,

ams ,o g KIINAT l3sl el o asls ol Lol
ols anlyi il L YD Js wd aalss YS il
L losine 5 e (St @l 5 SSI jasls
(ot pac g 5 Llpd 50 mades 4 sly Ced
Ol (Ko 09 25 e falpd 0 S Gl b
D91 o sime g cuie KIINGT oS sops b asls
2l Gl o Ol bl Bl 6B nl s
2% 9009 prdw & el (VL S s 25 Ll
ams g5 Libd e Yo aSke lls ans
ax  YS b a3l Gl b gine 5 (shie (Ko
39 S I L TOL (a3 lis (Soeon iS00 1,
O Jgoo o5 aigSles 055 o goe lass 3l plaSmn
Al ol 4y ol ez li cpl cnl ool ools (lid o
Sl (o pala opl (o9 o5 & 1z e Jornie
pd) o) Lue 50 0 0 S (nl 0 o5 S @
Ak w8y ol A Coles a0 s Ll
= 9 (Izaddooskt al., 2013 I,Ken 5 Cewgosy!
(Sio-Se Mardelet al., 2007 ) Son g 0550 4w 5
odd dlme sla a3l (53, » 093 Slinlejl o 5
255,5 0,lsl TOL asls cans 4 o Slae ol 5
5 osliinl b al> o S0) al> po 90 50 (ladgs 4520
plnl (TOL _asls Gi L g alo yo 5 baasls plos
g AAD (Gadiwd 05,5 dw 4 sl ol al> ey ol
Vb s & ol S 085 e Ll g L 6B
95 ool pB)l 09,8 jo A laulyh o 0o 3 Shes
3 05 ot & ey o b 3 onlS 5 51, o)
A et Bl 095 po (55 Lalyl 5o 65 o Shes
aw ;o 1y Byl pgs al ey gladg: s S
308 Ganeg S Jexle 5 Jertledess iulu 09,5
oSyl ez )5 Bl ol e syl 08, (G09S (]
2oLl 03) 5 (b g @ @FE (Vg (BB S
9 e pByl g Jeotie Bl 095 0 pdg; Jeorie
W5lgp0 Dl o wad (S ey 18, VY 5 o) Luls
@ Vobe 5 Wgmw (609,08 ¢35 Ol Olg e (Saee
IR olam o8yl oS 0 byl el salis o8, ol o
Zadorianet ) o Kea 5 ob,goly (V JS3) as 5
3 25 03, &5 238 IS el s 5@, 2011
@l b 8 et a Jexie Bl 09 S 50
» (Rajabiet al., 2005 Koo 3 o>, Lol
‘LO)LT ‘L_';’?’QL" ‘CI:)?) ‘L_f”‘""lo ‘)"55 I"b)‘ as ol L)L’“"

ey Sl g il Gl 457 0,5 Ll g5 o0
Sop= oS Lalpd o Wl olS w2 S 0 i &
A e oS (65,58 4 Jod et (lie 4 Wl e
GMP MP STI) b s aSsy] 4 azg5 b 0,5 18
aoloms KNG i clie 4 (Y1 5 YSI cHM
L Lagasls (nl )l coepud (Stmon 5,001 5l o
L) 332 pas 31 (Sl G5 gy 53 9,Skes
oLS (£8y (S g (5 g Ll o Sl ol
SO 59 Gt S @290 (590 5 WgSoma L
2 % Gk lsls walsss &) el 5w Slagy
el Slagg Aol Sy @ olS (5598 25 Ll 0
S KNG cos aal33l el g ools a3l mons b 1,
5 e (Ko Gl plo 25800 (5558 G5 Ll
Ui g—enad Ol i saimolis Slas cpl o o sxe
A5 05 5, Shos 5 G5 o bl o KNG o
L o5t i an Jamxio a1 Ll S wilgs o
2,85 1EYL o Slee
S0 o sme Sl 5 (e (Kod (izron
MP asls Le> s YSLKYNE cos pals
ail g555e ol ol Wsie STI s HM «GMP
Poustini and) s, sdw 3 cw § cwiwsy (O Jgaz)
9= Vb &S s S 158 5. (Sio-Semardeh, 2004
089 ombe g 5 lulpd 50 o 4 el S
axlye s L oS a8 Gloj Cannd cpl (1l 0o
5 b Sl (i 4 oS e 1 s 09 o0
=S98 Sl ey o (Hefny et al., 2013 S
Abbaszadefet al., ) o) ,Lsn g ooy ulic 5 p55 9

S 399 4z IS 1 (698 31 o) 2,0 (2012
L KNG s ool ooty anlne slaaslis o
oS 6l |, basls ol 5l ooliiul 5 wis S o,Lul YS
il ceslie ol S (5558 4 Jood ondyg
5 Cote Siewar Ll YSI 5 Y1 o asls
Aoy i dals e KINE cas cio b lo e
Lyls o KNG cos b basls ol (Sivon
2Bl QS cnlply s o (RS e
axs ,0 9 YU KYINA Gljls lagasle ol Lolal
5 St (Nrod wllige A5 Llyd 0 Vb o Sles
5 B Sed 9 YS L bgasls ol b
ol 1) gedge ol KNG pals asje b lo ine
2Pl g s ine YP L lag] (Siaen S o0



Dendrogram using Average Linkage (Between Groups)

Cluster Combi

VYAD s [y ,lads /s )98 [ Sl b P o5 ()00 & Jaos )

Ayl 09,8 j0 Clivge g SV chan) bliwgy 5SS ool g aiie 658 4 Jee pB )] Glls 5 @507y
(525 gl WM ¢ Sgale ¢l (gage plB,l g Joxie Poustini and SigQ-os yeduws g (w5 (cuiwsy (5,155
D5508 )18 el a1 09,5 j0 Slo g wad Poustiniet ) . SKe2 5 v 9 (Semardeh, 2004

Lo )lS s, waled opsS (omb 68,1 @, 2007

= = =
= H =
= 2 S

Sorkhtolkhm

paiS sl )l 0 vz Sy s A iy Cos ralS wo o =Y S
Figure 1. Percent reduction of #la" ratio of flag leaf in wheat varieties

TOL (a3ls (yga addllas 5 )50 sloaslis sl 5 UPGMA g, b (sladigs 4500 (25 )0 loged -V IS
Figure 2. Dendrogram of the cluster analysis by ¥PGnethod based on tolerance indices without TGde

R_
g—
w
o4
| [ W
oL L[] B S EE S Sl = iE] [ ]
P B = W, = W, = O N WO O 0 €1 o 1 = = i, W 00 = W O o I R — L
- Lo/ o] ) el - (o] ) e 0 (2] - Lo S L B o B =t I o N - BN o IO = B = A o B+ B o B o R | [ -
T e o :EF':E"' 'E-gtg Eg's g E:s“gé-g”— & ] FEE E = % E
Ef£ : ¥t EEf=2; 8538 iwetbe B EE S 5¢8 3 21T Eg .2 89 2E % %
SN EE NSNS ERSRAF R EEREFER NN RENEEEEREBY
A




AR YA uL...uL /!cja O)Loa.':a /W W 0,90 [&Me &:)LLo.O.‘?U“._“ 5

OS2 5 5591,

e S leol 0alds ailne slo e ls o s
Sl i bylpd cos ehgn o Sl b KNG
)l bl jelite 4y oyl 5l eolinl a5 cal oyl
AL Caz by wls o Shee a5l S Joorie
boasls ol 5 Cwl Fge g debe cudgi ol sl
Pl QL] Cuz Fge 5 e )bre Olgre 4wl o
LS 15 eolaial 590 Jgazey 5 5508 4 Jexe
ety o KINA cos ) oslizal S5 Cuje
0y 5l 3 a8 sl ] o 0l ol 00 dpslne
O slazals Jolie jo (5 ol il 5 2l
5,5 elolin 1y les 5 Jomio ol 5 oslizl o] 5|

RUCTIREYPESD PR L ARSI E S

RGO L
el Cond 090 YU aS ols L Badod cpl ol
oS o b ols,| 5 g el S5 e
Cod Comd ol 09 YU (Jlie o 5 o)l a5 @
s ) S sy S0 See w5 5 s
el e ol (5598 4 Jood Copmdy el Sz
ool bl a5 wes cenlie laiasls ug,cn]
3O G (pl a5 0gd )l ObLl 4 e lag]
38 S ool LialS wo 0 Lo YU o] o i Ll
oS J 7S slags b of ibe @ 3l omb gl
Jid il axlse 15 L oolS &5 Gloy chs ()l
ety ool lol p Joote olS Sl 5 wigd oo

References

Abbaszadeh, F. 2012. Salinity stress indices of seed yield and nutriemmpositions in rapeseed
(Brassica napusL.). International Journal of Biology 4: 154-162.

Bchini, H., Chaabane, R., Mosbahi, M., Ben Naceur, M. and Sayar, R. 2011. Application salt
tolerance indices for screening barlbytenational Journal of Current Research 3: 8-13.

Bouslama, M. and Schapaugh, W. T. 1984. Stress tolerance in soybean. Part 1. Evaluatichrek
screening techniques for heat and drought toler&vagp Science 24: 933-937.

Downton, W. J. S. 1978. Growth and flowering of salt stressed avocadacstiastralian Journal of
Agricultural Research 29: 423-524.

Fernandez, G. C. J. 1992. Effective selection criteria for assessing pldress tolerance. Proceeding

of the International Symposium on Adaptation of ¥dples and Other Food Crops in Temperature

and Water Stress Tolerance. Asian Vegetable Rdsemrd Development Centre, August 13-18,

Taiwan. pp: 257-270.

Flowers, T. J. and Yeo, A. R. 1995. Breeding for salinity resistance in crop plantshaié next.
Australian Journal of Plant Physiology 22: 875-884.

Fischer, R. A. and Maure, R. 1978. Drought response in spring wheat cultivars. I: iGngeld
responsesAustralian Journal of Agricultural Research 29: 897-912.

Gavuzzi, P., Rizza, F., Palumbo, M., Campaling, R. G., Ricciardi, G. L. and Borghi, B. 1997.
Evaluation of field and laboratory predictors ofodght and heat tolerance in winter cereals.
Canadian Journal of Plant Science 77: 523-531.

Gorham, J., Wyn Jones, R. G. and Bristal, A. 1990. Partial characterization of the trait for enhanced
K*/Na" discrimination in the D genome of wheRtanta 180: 590-597.

Hajizadeh, S., Nakhoda, B., Mohammadi-Ng ad, G., Tabatabaee, M. T. and Zarandi, S. 20009.
Indicatorsof salinity tolerancein 20 genotypesof bread wheat. Retrieved September 26, 2012.
from www.iau-saveh.ac.ir/Files/Congress-DataSertd/2011-08-21_02.20.43 shakes tahamol 1.doc.

Hefny, M. M., Rabel Metwali, E. M. and Ibrahem Mohamed, A. 2013. Assessment of genetic
diversity of sorghumSorghum bicolor L. Moench) genotypes under saline irrigation wéiased
on some selection indice&ustralian Journal of Crop Science 7: 1935-1954.

Hosseini, S. J., Tahmasebi Sarvestani, Z. and Pirdashti, H. 2012. Analysis of tolerance indices in
some rice Qryza sativa L.) genotypes at salt stress conditibmter national Resear ch Journal of
Applied and Basic Sciences 3: 1-10.

Hossain, A. B. S, Sears, A. G., Cox, T. S. and Aulsen, G. M. P. 1990. Desiccation tolerance and its
relationship to assimilate partitioning in winteh@at.Crop Science 30: 622-627.



VYAD s [y ,lads /s )98 [ Sl b P o5 (g5 & Jaos )

|zaddoost, H., Samizadeh, H., Rabiei, B. and Abdollahi, S. 2013. Evaluation of salt tolerance in rice
(Oryza sativa L.) cultivars and lines with emphasis on stredsrémce indicesCereal Research
3:167-180. (In Persian with English Abstract).

Johnson, R. A. and Wichern, D. W. 1992. Applied multivariate statistical analysis'(Ed.). U.S.A.
The lowa State University Press.

Munns, R., Husain, S, Rivdli, A. R., James, R. A., Condon, A. G, Lindsay, M. P., Lagudah, E.

S., Schachtman, D. P. and Hare, R. A. 2002. Avenues for increasing salt tolerance of crops, an
the role of physiologically-based selection trafi@nt and Soil 247: 93-105.

Najaphy, A. and Geravandi, M. 2011. Assessment of indices to identify wheat genotygukpted to
irrigated and rain-fed environmengsdvancesin Environmental Biology 5: 3212-3218.

Poustini, K. and Sio-Semardeh, A. 2004. lon distribution in wheat cultivars in responsestdinity
stressField Crops Research 85: 125-133.

Poustini, K., Sio-Semardeh, A. and Ranjbar, M. 2007. Proline accumulation as a response to salt
stress in 30 wheafl(iticum aestivum L.) cultivars differing in salt toleranc&enetic Resour ces
and Crop Evolution 54 (5): 925-934.

Rajabi, R., Poustini, K., Jahanipour, P. and Ahmadi, A. 2005. Effects of salinity on yield and some
physiological characteristics of 30 wheat varietidsurnal of Agricultural Science 153-163.
(In Persian with English Abstract).

Rezvani Moghaddam, P. and Koocheki, A. 2001. Research history on salt affected lands of Iran:
Present and future prospects: Halophytic ecosystetarnational Symposium on Prospects of
Saline Agriculture in the Gulf Cooperation Cour€duntries. March 18-20, 2001, Dubai, UAE.

Rosielle, A. A. and Hamblin, J. 1981. Theoretical aspects of selection for yield in sérand non-
stress environmenCrop Science 21: 943-946.

SASIngtitute. 2011. SAS/STAT user’s guide, second edition. SAS insitac., Cary, NC.

Sharma, S. K. 1996. Effects of salinity on uptake and distribution &, CI and K in two wheat
cultivars.Biologia Plantarum 38: 261-267.

Shapiro, S. S. and Wilk, M. B. 1965. An analysis of variance test for normality (coetpl samples).
Biometrika 52: 591-611.

Sio-Semardeh, A., Ahmadi, A., Poustini, K. and Mohammadi, V. 2007. Evaluation of drought
resistance indices under various environmental itiond. Field Crops Research 98: 222-229.

SPSS. 2010. SPSS 20. Users Guide. Chicago, IL, USA.

Stuciffe, J. and .Baker, D. A. 1981. Plants and mineral salts. Edward Arnold PublisBeythampton.
pp: 16-18.

Tandon, H. L. S. 1995. Estimation of sodium and potassium. Methods oflysia of Soils, Plants,
Water and Fertilizers, FDCO, New Delhi. 62-63.

Van Ginkel, M., Calhoun, D. S., Gebeyehu, G. and Miranda, A. 1998. Plant traits related to yield
of wheat in early, late, or continuous drought ¢ods. Euphytica 100: 109-112.

Zadorian, G., Khodarahmi, M., Amini, A. and Mostafavi, Kh. 2011. Study of effect of NaCl
salinity on the biomass of commercial varietieswbieat at seedling stag&gronomy and Plant
Breeding Journal 7: 69-83. (In Persian with English Abstract).



@ Cereal Research

Vol. 6, No. 2, Summer 2016 (133-144)
University of Guilat

Faculty of Agricultural
Sciences

Assessing salinity tolerance of bread wheat varieties using tolerance indices
based on K*/Na" ratio of flag leaf

Seyed Zabihallah Ravari', Hamid Dehghani® and Hormozd Naghavi®

Received: April 12, 2015 Accepted: August 10, 201

Abstract

In arid and semi-arid regions of the world incluglilman, soil salinity is one of the major abiotic
stresses. One of the ways to achieve high perfarenemnthese areas is using salt tolerant varieTies.
assess salt tolerance indices, 41 bread wheatigarjganted in randomized complete block design
with three replications under normal and salinggation conditions (0.631 and 11.8 dS/m,
respectively) in Agriculture and Natural Resour@&ssearch Center, Kerman, Iran, in 2012. The
results of analysis of variance showed significaffiect of salinity on grain yield, sodium content,
potassium content and*ANa’ ratio in flag leaf of the studied genotypes. Evehgathe correlation
coefficients among recorded data indicated thaethere the significant correlations betweeiNa"
ratio under both condition and the indices of mpeasductivity (MP), geometric mean productivity
(GMP), harmonic mean (HM) and stress tolerance Xn¢®TI) calculated based on this ratio.
Therefore, MP, GMP, HM and STI indices were thet bedices for selecting tolerant genotypes.
Based on these indices, the genotypes TabasiAkigari, Bam, Sorkhtokhm, Bolani, Sistan, Karchia
and Roshan were selected as salinity tolerant gpest These genotypes had also higNK' ratio
under both normal and saline condition. Also, tlgmificant correlation between these indices and
grain yield under stress condition showed thatghasgices will be useful to screen a huge set of
genotypes and/or to select tolerant genotypes éa&fetermining the grain yield and is recommended
as the suitable criteria for selecting the salitdigrant and high grain yield genotypes.
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