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Table 1. Pedigree of evaluated wheat genotypes

Line code Pedigree
MS-89-12 Atrak/3/Chen/Aeg.sq (Taus)//BCN CMBW98,5648
MS-89-13 Kauz*2/Opata//Kauz/3/Sakha 8/4/Tam 200
MS-90-13 Pishtaz//Karchia
MS-90-15 Pishtaz//Karchia

Narin 1-66-22/3/Alvd//Aldan/las58

- Atrak, semi sensitive; Pishtaz, semi toleranttdké, tolerant; Sakha, tolerant.

Yyv



VYA 50l fpgw o lads /a5 0,50 [ Ola b

OHSer g (S5 (]

Slalls uwl.o)i
as ol plas GlaldS Giole;] wibyly 450 gl
e s wad dadlas Glie 4 p (5,98
5 S gl g e p e Sl s Jede S Slgme
(Y Jj..\}) Sgl )‘\)‘5..’.0 o)l.m?l.w S 9 ).v Q)ﬁ
b p e U S8 Gl s st S

(Y Jﬁ..\}) Sulls (GRS U"‘ JEEI%) 6)50)‘w‘ Slaw
pos wig W)l gylogne SSb gy S
() JS0) o sanlive aewigsy aen 4o o] Sl g culs
o oais] den ;0 gy )] (n S S )sbe
Sewsty o8 Lulpd co Gl i eS g sede bl
25t Il S lacadsil Gm (Mo sire gl Ll
g el o 5 e e Loyl 10 G g i comline
Dolis oSy plo o Ll g o)l o) 4 by
P MS-89-12 Cigiy il 0429 (5,10 sine
Olre (aoyd V) (ninS o)l 08, 5 (3,0 VP)
JSo) wisls (lis (g 90 s Sl o |y asg glas,l talS
paS lcuis) den S mhaw a5 ol lis bl ()
Bl el s)eh 5 U Ced b ek
QPR ogtpe lulph cod aSgpba (VS
MS- g3y 10 S gl 2GR 09 Lalpd s
55 ol cpl Ho al sdmlie )b o8, 5 90-15
aoyd e sl zals s s O L MS-89-13
1S o o8 Sl s oy Sy gl als
Sl slas 1) (aeye YA) Sy mhoe galS aspe
O Gulogie Dol a5 sl lid mls cpioren
TE555 7)) JBe,lS Gl (asls Sl 5l lacadsis
Lyt 55 Jsbs IS slyiome e Ll () JS8) i
aS Jl> 55 w9 MS-89-12 C5g5 4 bgsje jod 8
Slyoe 2l o dne g 4z g BB (I3 L 03 (e
2L 89S et (n St Ged Lalpd 5o s )lS

adls bl o
Jsb (53 VY 5 Y5 20l5 |y (i ity 555 i3
Jaa‘)...u ) (Y k)i““) Sgs o‘]o.h AM) S 099
035 9 &y Jsb (ke MS-89-120ii5 )5 0
O Gl g gl aS Jb yo il ) any, Sas
Soyd (S i eselie Heb Luld o lacdiy)

YYA

20k e «SB gldlojlas (5,00 sl Helieay
b S e anlecSy Lo alols b us, Juab Jsb
(Grable 7o B Y 5 Yo b jho) ala) densd 3o
iy oS (S al>ye o Zoly jo ol ags
iy o 5l Gl b oaw (eledls )z Vo) pnsS
A pSeslal wls o Sles Glizl g 0, Sles g iy
gy glayyl (ol iz Cpl )0 ealis pSejlul wlas
S sl b o 5,k S slaws s Jobo
@l e y5e b jo &l slows o o 44,L0
els g ) Nles w0l oSl wils o, Sles
(S a Joow ailiw] o (Gubios (ol 40 g Cubls p
Seals sy 00 wlbin] u> g o Skee alS oo
SAS Jlley 5l ool b qadsiy o gly o Skes
St (ysd 4 Jood g bl b s
o, 8les jo gl g oS me a5 cwl (560
Maas and  ebls 3 wle Jow Lwlul 5045 sanliv
a sy olly w51y s «Hoffman, 1977
el 0ol LSS oo Cand 90 5l 5 el o> (5,90
Ao ot b6yt 4 Jood albinl odguze Caend S
O el a8 Coul cdale ay anly s S 6,500
L sosd axly o Gl Gl o Sles fals lade
s |, K0S bas go a5 glabais adly o oms oo olis
Ranjbar) coul 5,58 4 Jozs ailinl les S
9 G904 e aliw] o> (and Banakar, 2010
bl p s g o Shae G0, O Lials aliw] >
Van) (v) y (Maas and Hoffman, 1977\) L,
2wl cewsds (Genuchtan and Hoffman, 1984

<
1

100- b(EC, - a)

Yr:¢

=x100
1+[ EC, J
EC,,
D ed Lulpd 45 i 0,k Yr lals, opl o
A .Sb el ojlas 5,50 Sk ECe cas s
Lils jo o Slee Ym (syod a0 Joos alinl o>
&S SBglesl olac 6,58 Sile ECs0 )90
S Pg oghioe 0 Slee saoy0 B0 rals 4 i
sloools (s lel Jolod g 40325 glp ol (0)28 o

Lo eSils anslio sl 9 SAS l3dle 5 5l eaiis pslaaz
b solitwl oy G il e ;0 LSD (051 5

M

M




\YaA )a-ll) /PB**’ c)wa: /p.e,’ 0,99 [ode olasass ro..&.:f e IRy SL‘I’Q-.N S & oy PHEM| gy

et blph cod oy jebnd bl h I SeS ae s 5 MS-90-15 g5 10 (oo Y9) at; Jsb Lhals
Lulps o 5 MS-90-15 5 MS-89-13 slacsss 35 (o 1) ady, i o) il oy o ieS
GFoke LI b efy s MS-90-15 sy 9 gy S Jys il csalie MS-90-13 (osgs
@l ol o o )lls S (55 5 5 09 G35 9 dsb RelS sy e glls MS-89-12
108 g 1FN) 5 5 s 3l il aalS ao s (5 e (Y JS8) 090 (0oy0 F7 5 FY Ll pa) ad, Sis
2 Lals SiS 59 5 5 0) 0 e Sa GelS SES Gj9 s 0y e Rl L 6e
o) 0 56 ol weys ieS s MS-89-13 i (F JS2) 05 ol 00 oS slacadsis ans ) o )lusls
(V JS2) o osalie on)U o )lasls Sz (359 9 5 09 chawgte jobay &5 Gooia

FE 50 sga> i far j5h Lyl o paiS lacadsds

Sl Gislesl )0 paiS slacuisy Slao uil,ly 4558 @l - Jsox
Table 2. The results of analysis of variance fertthits of wheat genotypes in greenhouse expetimen

SOL.”CTe of df Plant height SPAD Leaf area Shoo_t fresh ShO(.)t dry Root length Roqt dry
variations weight weight weight
Block 2 3.871 3.257¢ 3.19 0.06% 0.0015 41.822 0.0002
Salinity(S) 1 920.748 10.680°  1105.10 43.97° 0.23" 2056.75  0.0061
Genotype (G) 4 33.733 7.322¢ 15.88 0.645" 0.0074 2.800° 0.000%°
GxS 4 18.173 11.162 6.036 0.981" 0.0075 21.87 0.0098
Error 18 3.116 3.266 1.57 0.13 0.0016 4.22 0.0002
CV (%) 4.01 4.90 6.25 12.8 12.88 4.98 17.59

ns * and™: Not-significant and significant at 5% and 1% pritity levels, respectively.
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Figure 1. The changes of morphology and chloroptofiitent in wheat genotypes under non-stress dimitysa

stress conditions in greenhouse experiment. Medlmsvied by the same letters in each trait are igtiicantly
different by LSD test at 1% probability level.
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Figure 2. Growth changes of shoot and root in wheabtypes under non-stress and salinity stresditoams in

greenhouse experiment. Means followed by the satters$ in each traits are not significantly differby LSD
test at 1% probability level.
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Table 3. Analysis of variance for the studied grait wheat genotypes in field experiment

Mean squares

Source of

Grain  Thousand

o df  Plant Ear  Fertile Infertile ; Grain  Biological Harvest
variations height length spikelet spikelet number grain yield yieEI]d index
per ear weight
Block 2 113 0.1 0.01¢ 0.1 0.9 30.04 0.003° 0.02s 0.997
Salinity (S) 4 6578 3.6" 22.9 8.4" 129.1" 1057.3  35.1" 64.4" 55.53"
Error a 8 6.7 0.3 0.3 0.1 0.4 7.01 0.03 0.06 1.237
Genotype (G) 4 23.3 3.5" 45" 2.3" 50.8 65.3 1.8 4.8 48.7
GxS 16 214 2.7 0.7 0.6" 10.3° 58.9° 0.98" 1.97 44.4
Error b 40 7.3 0.2 0.1 0.3 0.6 6.2 0.02 0.06 2.1
CV (%) 3.9 6.0 25 4.1 2.9 6.6 2.6 2.4 3.2

ns * and™: Not-significant and significant at 5% and 1% pritity levels, respectively.
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Table 4. The effect of salinity stress levels onphology of wheat genotypes in field experiment

Salinity levels (EQ) (dS.m?)

Wheat genotypes > s 8 11 1
Plant height (cm)
MS-89-13 74.72a-d 76.09ab 72.83de 65.49I 56.58 m
MS-90-13 76.53 ab 74.98a-c 72.61cd 61.58h-j 59.72kl
MS-89-12 77.42a 71.54c-e 68.06I 64.24m 56.53n
MS-90-15 70.41 d-f 75.97 ab 66.62gh 67.66m 59.650
NARIN 75.47 a-c 74.32a-d 72.86h-j 66.78i-k 64.57 i-k
Ear length (cm)
MS-89-13 8.31f-h 8.61 de 8.41e-g 8.32f-h 8.24 g-i
MS-90-13 9.23 ab 9.24a 8.81cd 8.33f-h 7.91jk
MS-89-12 8.91 bc 8.43ef 8.14 h-j 7.91i-k 7.43 |
MS-90-15 8.62 de 8.62de 8.43ef 7.81k 7.521
NARIN 8.81 cd 8.21g-i 7.81k 7.521 6.81 m

Means followed by the same letters in each tragsat significantly different by LSD test at 1% paility levels.
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Table 5. The effect of salinity stress levels cgld/icomponents of wheat genotypes in field expentme

Genotypes

Salinity level (EG) (dS.m?)

2 5 8 11 14
Fertile spikelet number per ear
MS-89-13 11.57d 12.63bc 11.51 d 10.67f 9.97 g-i
MS-90-13 13.73a 13.10b 12.43c 11.43d 10.43fg
MS-89-12 12.90 bc 11.67d 10.71ef 9.64 h-j 9.11j
MS-90-15 12.67 bc 12.37c 11.40d 9.61ij 9.17 j
NARIN 11.63d 12.53c 11.23de 10.18f-h 10.23fg
Non-fertile spikelet number per ear
MS-89-13 3.23Im 3.53i 3.97 gh 5.03chb 4.73cd
MS-90-13 2.690 2.73no 3.33k-m 3.93gh 4.13fg
MS-89-12 3.03mn 3.41i-k 4.07 fg 4.67 de 6.33a
MS-90-15 3.27 k-m 3.57i-k 4.33f 4.81 cd 5.23b
NARIN 3.83 g-i 3.231m 3.53 i 3.67 h+j 4.37 ef
Grain number per ear
MS-89-13 27.83g-i 28.67fg 30.17de 25.13| 23.43m
MS-90-13 35.67a 32.53b 31.23cd 27.10h-j 25.63kl
MS-89-12 31.57bc 26.67i-k 25.231 23.77m 21.63n
MS-90-15 30.37c-e 29.34ef 27.53gh 23.33m 20.220
NARIN 27.57 g-i 28.23f-h 27.41 h-j 26.67i-k 26.27 i-k
Thousand grain weight (g)
MS8913 43.91g 43.61h 38.61k 31.51q 27.23u
MS9013 47.01c 46.02e 36.81l 32.43p 28.41t
MS8912 46.91c 45.51f 34.81m 31.42q 26.33v
MS9015 49.12a 46.23d 39.32j 31.13r 25.34w
NARIN 48.21b 43.31i 34.51n 33.210 29.22S

Means followed by the same letters in each traihatesignificantly different by LSD test at 1% prdiday level.
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Table 6. The effect of salinity stress levels ogld/iof wheat genotypes in field experiment

Salinity level (EG) (dS.m?)

Genotypes 2 5 8 11 14
Grain yield (ton.ha)
MS-89-13 6.61ab 6.62ab 5.71de 3.61jk 242m
MS-90-13 6.91a 6.71ab 5.92d 3.96ij 2911
MS-89-12 6.62 ab 6.12cd 4.61h 3.61j 191n
MS-90-15 6.60 ab 6.41bc 5.04fg 2.811 1.51n
NARIN 5.81 de 5.43ef 4.969 4.23 hi 3.23kl
Biological yield (ton.ha)
MS-89-13 13.32ab 13.32ab 11.61de 8.51¢g 5.99jk
MS-90-13 14.13a 13.61ab 12.23cd 8.619g 6.81ij
MS-89-12 13.61ab 12.91bc 10.34f 8.23 gh 5.52k
MS-90-15 13.51ab 12.91bc 11.43de 6.71jj 3.811
NARIN 12.91bc 11.82de 11.34e 8.52¢g 7.53hi
Harvest index (%)
MS-89-13 49.51a 49.53a 49.61a 42.52e-g 40.62fg
MS-90-13 48.91 ab 49.62a 47.91a-d 45.81a-e 42.71e-g
MS-89-12 48.62 a-c 47.12a-d 44.12d-f 44.71c-e 34.61h
MS-90-15 48.98 ab 49.11ab 44.13d-f 42.23e-g 39.43g
NARIN 4471 c-e 45.41b-e 43.99d-f 49.32ab 43.0le-g

Means followed by the same letters in each traihatesignificantly different by LSD test at 1% pralday level.
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Figure 3. Threshold of salinity tolerance of irtiga water (EG,) in the studied wheat genotypes under field
experiment conditions
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Abstract

This research was conducted to compare the salioiéyance of wheat promising lines during
2015-2017. The greenhouse experiment was carriechtoGeed and Plant Improvement Institute,
Karaj, Iran, and the field experiment was condueteNational Salinity Research Center, Yazd, Iran.
The treatments in greenhouse experiment were fisigavater salinity at two levels (2 and 14 dS)m
and five wheat genotypes (MS-89-13, MS-89-12, MSE9PMS-90-15 and Narin as check, and in the
field experiment including salinity of irrigationater at five levels (2, 5, 8, 11 and 14 d$)rand the
same five wheat genotypes mentioned above. Thdtgestigreenhouse experiment showed that
salinity stress of 14 dS:hsignificantly decreased plant height, leaf aréaos fresh and dry weight
and root length and dry weight in all genotypes arwleased chlorophyll index only in MS-89-12
genotype. Narin as well as MS-90-15 and MS-90-13gges with the lowest reduction percentage
due to salinity stress were determined as the totestant genotypes. The results of field experiment
also indicated that salinity stress, depending terseverity, significantly reduced plant heighty ea
length, fertile spikelet number in ear, grain numper spike and thousand grain weight, which led to
considerable decrease in grain and biological yiglider control conditions (2 dSiy the highest
and lowest grain yield were obtained from MS-90&l®l Narin (6.91 and 5.81 t:harespectively),
and under 14 dS.tnsalinity conditions, Narin and MS-90-15 genotypesl the highest and lowest
grain yield (3.23 and 1.51 t.Rarespectively). The threshold levels of saliniietance for MS-89-13,
MS-90-13,MS-90-15,NarinandMs-89-12 were evaluated be7.41,6.30,4.92,4.84and4.20dS.m?,
respectively. The results showed that MS-89-13thadhigher salinity tolerance at salinity of lelsart
8 dS.m!, but at higher salinity levels, Narin and MS-90-§8notypes similar to greenhouse
experiment were more tolerant than the other ggrestyAccording to the relatively similar results of
greenhouse and field experiments, MS-90-13 lineldaver salinity levels and Narin variety and
MS-90-15 line for higher salinity levels were theoma suitable genotypes, which could be
recommended with due to considerations.
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