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Evaluation of salinity tolerance in advanced lines of wheat in germination stage and
seedling growth

"O19 8 (Suzmo Pl T ol (gl | Lo Lo yurosmo

\WAF/ /Y0 (3l 5 b
VWA FND ;o ey e

o>

P Gogh e ol pWB (b3l selied Bed e Dguite Oler 30 SIa9US Sly LML Fnes I (S So9d
T3 (ol & 51, 4w 38 3oLl ol b IB 55 Joigh ygod (sloiT pusd 50 49l wdy g Sidle
T £9 (<51 9 351 ¢y 36 Ll pBHI b oy Wi 4 yiy (¥ 1Y) P gl ¥o Jobd owsy 390 S HTE
O dby @l (T1) e 4 Joow ol (W09 (o 9 o) wd) T 91T A (ao) mow w5 51 lol> (Sy9
9 Job S cazaldyy oS 039 9 Job dx Bl S 039 9 Jeb (F34I9x S 9 oD oy (JSidler (S 1e
o 955 DI ST AT 315 OS5 il 319 4 355 gl .8 7 515 qwrp Drg0 drdlyy KiS 039 9 Job 4 4 bl oKis O39
LS (Fidler (FHIP0 (Sogw MBI L . Ng 18 Sxe ety § Dlho 4l p (8090 30 S bl F19 Srgh
039 9 Job S (J9 BT (I8 e sgbdy dxdly ) 9 dxrdile &KUS 039 9 Job ((FINIg3 St pw 9 oS o A
bar 0 ot F4 Sogw 4 Jood el Hlude 0 T 9 (0 e b Gl Bl Al ) S 039 9 gk @ e Bl s
9 Dlio 4l wlul p Slabes 43 @b .09 (T1=54.829%) A osleds 9 (T1=83.13%) 1+ osled S wisl 4
095 4w 33 ouigl (olul (ol 32 9 392 S5 4 Cuwd PSSt ST g uglin Egi5 3929 Sl (Tl dd oSl
S g § A3 Y Joo Ll IS b1 e 97 e (18 0 oslad GBS WD Sadiub _pwlus 9 Jooxie dow ¢ Josie
20l oy ST R B 119 IY A Sl g § Jomie S g Ulged Wl pB1l & S S5 5 9 yibu 349>
28 (Nl Bl 35 Ulgf o Joxio 9 9 S pY I 47 Winl Slbd whe> WS Olgsd Joi sl
Jab (534192 o g 30 Ay Lo b (g 4 Jood Ll 3905 0olil (519 4 Jesxie pB I Mol § wgi Skl

a1 SIS S0 § ko (Ko dzdls ) 4 Az By Jogb Cuwd 9 Az Blu Ui9 9

Sog (s § pwdS” dy 3oxd (oo Ll (puiS 1guls” Olals”

Ol O g (bl Cwldai\,?@,,us 055 Ole Sidoss 5 p e oy ¢ DU 33T ol&ltsls oyl wli S (g gmmtils -
Olpleg S 85058 guss 5 5T eliios Olojle s Il a5 ol Sliions e 5o )l skl —¥

Ol 018 (LS sl s sl 03 8 0l 5 it 5 ke ol ¢ Dol 51T o8 sl ¥

E- mail: amini_ashk@ yahoo.com su:s™ 45 -*

o4



PPN bl oF oslod ¥ aler DGLS Mol 9 el )3 dloxe

> (Grattan et al., 2004) &S s uns |y 5 Shas
4 Sl e s S5 L0 LS S
5 e Db )05 olals Slioa s AL b
Jole 53 OT Szl 5 ol (sl 15 ool ol
Qalali et al., 2008) ol asl sy OT 4 Liy ol
do o o5t A5 4 oSl ol Sl (S
o4l (Kader and Jutzi, 2004) el ;4
3 SNIPnid Dk Jetbe s edeny Gleby
Sl i 0d Je ol &S esg glasds
Ll o oS (slhy ol e pled 3 s)sh S5 4x S
Sl 5 sl Sl a2 S ol g L Ul e &
Sosh A5 M als 3L L8 slg s Ses )3 el
Bl e Sl oS (sl 15 e cGlapalS o e 5
Tajbakhsh and Ghiyasi, 2009; Ghorbani et )
.al., 2008

23 635 O ol b A5 S Ol e (55
S lgme Sl ey sT e sy 4 Lk Gl
Loy O Clr el Esl eSS Sl Lo o
s edd s (Granl nly Joily e dasdy
S 53 & bl 5 Cpam Lol K3 Db
Khan et al., 2005; Ahmad ) 55 o LOT o 5T
SRl 5 Siale Jalys e s (et al, 2005
A AL o ) s Sl 5 edd ans elS
Maghsoudi ) (s3sais 5 350 (S5 guaie .AA3 s
23 &8s sy b (Moud and Maghsoudi, 2008
S5 Sl 4 L35 sdalie pUS il o6
S8l a3 Gosh el ) Byl
(Goss Ll s Caov aS 035 Ol LOT .oy s
Sl o Sl Al sl s Lgb s
5 dradyy 05y Caad e barelS

S el bl Al e S Ll il ) s araile

4o

St any g S Ghle odas OV I (g5
A 5 e S el ol 51 (ST sy 5T s 5 ol Olger
Oler slagmes s # 51 i bl S Ok
(FAO, 2011) wizs (5,55 Calibus -l 36 o
Cov bl I dwyn Vo JIA Coew OIS G
5 OhaSTL i Ol glaysiST s (v\'f oS
Colmer et al., ) wsb o 5y58 50 o &S0
S b 55 opsa sosh JSiae §ad (2006

3 ool Dlui (5,5liST el 151 Ol
50 F0) 2l kT Glaegd 53 cwlisl &y
S Ol s bl ST s ol Bl a

Y amee W5 sl osd ST L LT 2 )l

olal fB e oSl 0dd j5h ool sy o))

o) sliwks (Flowers and Flowers, 2005) .|

bl 3 Lo paben as S oS 4 o ey
Sade 3 el el b Ol S aes 5 oS
OSs Ogkoe TF 59us) 528 LSl 5 Aoy Y
OT LS Osdee AD &S 5,05 15 (gys8 53U Cou
Cheraghi et al., ) cl ,58 L3t cow Tuas
wils oy 0l , gl e 56 )48 (2009
ol 53 I 5 (S Cam (S ol 15 550 s
Joss anls (Munns et al., 2006) >3 o S5
Sy ol Sl 5l Splite (6555 4 Lo QLS
Gl ol s I Al s Slagges 5> CiS
oS Jess (Khan and Gulzar, 2003) 555 )
68 e ssba wler il a3 (5558 4
o pgin b 35 5 03 Osliza s LS 4 LS
o5 300 Ster Sl lgzal 5 Shee sliw p oS
53 oS (Sl paghon il pKire Juss

Sl ) jzal 3l das Conglie 45" Jlomy3 Col e (65 5



Slazals aly 9 Ji4lga Al 0 18 PAS 48wl S pY Sogn 4 Joxd ow) p

Gosh 4 Caglie 35 51 48 ¢Sl Calsen slaa s
@‘fT D339 63L 5 Gl S 4l e d e o
pBl Dbl 53 sy apelS aa, 5 STy &S s
Jlpn S oS ol a bl Ae (5555 4 Jamie
Wl osd 4 Josw 53 GlodiS uwd 28 )4l g
S Glasss Sl oir 0 ol WS s
9 Ay -\A‘joﬁ JwJLi )‘ﬁw‘ 9 o:j‘\}bq- S .L..vbb
g sl sy i el e s s e >}§L~.c
A SIS gy el ol plasil G s
Sl b ke el 5 Slo e 65 )50
@leld oltea a8 s wd iy gl s
2 el Gladsl s eslal Sy 5 ey

D5 Sosh 4 Jooee plyl SOl A 5 gl

by w9y 9 SMgo

slaerls 5 Sialer Dlogas w)n skl
& S oS e iy lapY 3 OT L L
T B s JysSl ) sen b3l ) sd i
Sl oBagle3T 55 1SS aw s dslas SlS

5 Ol Dlidond dn s SN Dl 20 () 55
ol 2T bl 1l 2 8 50 5 Jig ags
Voo G omimiiend VP 5 VY A ) mhaw Hlea
Aals 1 L ol e o bty p VW) 0t (5 5
S 1l 53 () Jads) 3 (S0 5 331 b

A5 0 Jshoms 53 4ids 6 e w0 by el
s o OT U s 5 A3 5 15 s o JS 5
s G &S bele il dsly il

el e ¢S5 oS 5 e Ble d kB 4 edd Jsieds
My sde Y 5 @8 15 0T LS s Sle
G A4 e Al ol OT (5 p okl Jsiedd
SR8 b s IS S5 el s V

1)

do o 53 DS & was e Ol Calidee Sl

ol A ogh AT 4 e ol (G4

Aliet) o 5 (Ragab etal., 2008) oiS" s ¢ 5
5 eyl odd 518 5 easlie (@l., 2003
LSl o Ml o S o Sl sk S58ler e)s
5 Lo ol 8 e 1S st ST s S
Gz 25 4 Sl s pl & Yl 54l Ao
omb Cel S o sloul oS 45 &S s semns p ogde
OT )y 5 ods aloy b ok Lo (g jaml foilyy 9
(Irannejad et al., 2009). »;Lu o 450 JSia L1,
zsbee S o, b (Gholinezhad, 2014) »i5 J6
Goss &S 2l Ol g(:.\.f GIFIN 3 Gy Calie

S 055 (S8l Ae)s p ol s sl
(Sl IS il Sl 0y el

Gl poeen (S araly; b ardle b
SR G Sliv oS (55h BIBIL 6y SIS

2l Sae b 53w Hd an Do oml L
o el do)s SOT Iyl 5,1 31 5 Sas
(ST e 53 5 e sl 5)5e do Sl 568 el
QQMSQTP; RWR JM»,'\J:‘.S@G»\:?
S 5eS GBS i s el dd) Ce e S
Chauhan ) wab ¢ 54 5l Jeols OLLE wi)y Cs
etal., 2012

o i OLLS il alo e 55 (5)sh 4 Zaslis
ey GRS B o i e 5 Sl 25 3T
e b g osls 513 ST Cou 1) Ld ode e pu T
Sl ey 50 Ll 5 3 S5l doys OT e 04
osh Gble wlis Ll (lead 15 ol S
53 Ygame 3550 ol 53 asdllas 10 il o S0 Sl
Mostafavi and ) sss o plowit o&islesT Lol

&> 5 ke 0LLE ou s (Heydarian, 2012



PPN bl oF oslod ¥ aler DGLS Mol 9 el )3 dloxe

dsloes 5 oy Sl eslizul U G54l e e sl
:(Mauromicale and Licandro, 2002) .

(¢ dal))
(4 9) G54l e il AT
GG ;5 sial S yela GR alasly oyl s
O F ¥ Yy Jiale Aoy e e G2 5, G3 (G4
RGO B O PP O P Y 0
Jsb ¢ semn o ool 5135 (SV) L 4y sl
(GP) 36l o> 5 (PL) axsile 5 RL) sy
(Bajji et al., 2000) seT v,
(F dat,)

SV =(PL +RL) x GP

Gty O daly 3l eslizal L (GU) a5l 65
Tt
® dal))

GU=D10-D90

3 D10 Sialer S cdoyn Vol 0l OT H5 a8
D90 jals S Tu> oy b 0l

e Glae H i il SIS o

S Sl ol eas0lis AL 508 sleT Zunsw

Soltani et al., ) cul ziy Sialer S5S
(2001

daly Gb (THT6)5 4 oo jadls als sl

:(Sophaetal., 1991) s Jos ,;

(% dbal )

(TD G580 a4 oo s Lo = TWSS/TWSc

1- Germination Rate Index
2- Germination uniformity
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Table 1. Name / Parentage of the bread wheat genotypes

o 85 oyled o i/l
Genotypes No. Name/Parentage
1 Narin (Checkl) (Y asts o ,b)
2 Ofogh (Check2) (\Yasts:gl)
3 Arg (Check3) (vasls:e5,)
4 BAM/ Fiocco//KAVIR
5 BAM// Kauz/Sorkhtokhm/3/SISTAAN
6 BAM// Kauz/Sorkhtokhm/3/SISTAAN
7 BAM/WEEBILL1/KAVIR
8 BAM/WEEBILL1//Sistan
9 BAM/3/ IRENA/BABAX/IPASTOR/4/SISTAAN
10 AKBARI/ WEEBILL1/3/Opata*2/Wulp//Mrn
11 SISTAAN // 1-70-28/BCN 88/3/KAVIR
12 SISTAAN/4/1-66-22//Bow"s"/Crow"s"/3/Kavir/6/1-66-22//Bow"s"/Crow"s"/3/Kavir
13 1-66-22//Bow"s"/Crow"s"/3/Kavir /4] IRENA/BABAX//PASTOR/5/SISTAAN
14 1-66-22//Bow"s"/Crow"s"/3/Kavir /4/ IRENA/BABAX//PASTOR/5/SISTAAN
15 Bam/webill1//Akbari
16 Bam/webill1//Akbari
17 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow"
18 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow"
19 Spn/Mcd//Cama/3/Nzr/4/Passarinho/5/Y aco/2*Parus/6/Pishtaz
20 Nik.N/3/Kj1//Maya"S"/Mon"S"*2/5/0mid/4/Bb/Kal//Ald/3/Y50E/3*Kal//Emu
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Table 2. Analysis of variance for seed germination and seedling characteristics of wheat genotypes

MS) Sl o Sike
% e
=L Df RL SL RW SW SL/RL  SW/RW GP GR SV GU Tl
S.0.V
S 3 7395 536.67 514.98 1066.8 3.688 31987 57085 45474 2398.05 80.378 55366.5
- . ** ** ** ** ** ** ** ** ** ** **
Salinity
N 19 7.990 5.757 5.936 21.919 0.995 3279 471163  325.88 20.459 16.205 435.58
*% ** ** ** *%* **k **k **k *%x *% *%
Genotype
Soss X S 55 57 5.735 1.952 4.684 4.130 0.341 2.534 229.83 52.94 13.094 7.339 190.10
.- . ** * ** * ** ** * ** ** ** **
SalinityxGenotype
Error 160  0.443 0.717 0.67 1.949 0.08 0.682 13464  20.781 2.46 0.896 76.709
Cv% 14.84 17.38 17.4 14.79 21.37 235 14.25 19.01 19.12 25.01 12.87

Loy &}@Jblcbﬂ):)bszm o pa E G

* ** significant at 5% and 1%level of probability, respectively

RL: Radicle length (cm); SL: Shoot length (cm); RW: Radicle dry weight (mg); SW: Shoot dry weight (mg);
SL/RL: Shoot length/ Radicle length; SW/RW: Shoot dry weight Radicle dry weight; GP: Germination
percent; GR: Germination speed; SV: Seed vigour; GU: Germination uniformity; TI: salinity tolerance index.
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Table3. Mean comparison for germination traits & related indices in wheat genotypes

Gen. No RL SL RW SW  SL/RL SW/RW GP GR SV GU Tl

Narin (Checkl)  4.490 4.885 4.883 1041 1118 2333 87.23 2357 8433 -3417 64.147
Ofough(Check2) 3.081 4.931 4.312 8.946 1.932 2464 87.23 2846 7.152 -3.000 68.505
Arg (Check3) 4884 6.228 5467 1115 1437 2319 8111 26.02 9.432 -3.083 68.003

4 4404 5411 5408 11.06 1272 2204 8111 2561 8.267 -3.833 69.180

5 5.788 5447 5879 9521 1083 2.011 88.88 3179 1025 -1.083 75.104

6 5.725 5535 4998 11.07 1371 2600 78.88 2742 10.19 -2417 72.306

7 4350 4986 4.465 10.06 1385 3.230 81.13 2463 8.078 -3.167 63.485

8 3.519 3.228 4100 7.292 1.025 1947 7277 1463 5738 -5333 54.820

9 5.819 4277 6.004 8887 0867 1673 8165 1952 8997 -5.083 71.276

10 3.854 5452 3474 1184 1949 3.606 85.00 30.74 8.163 -2.667 83.127
11 5.206 4527 4983 8176 0.85 1725 70.00 1753 8.011 -4250 65.312
12 4147 4115 4992 7.786 1.092 2.842 8056 2155 7.676 -3.333 64.266
13 4607 4.683 3992 1003 1.109 3.056 84.98 2282 8310 -5.167 67.803
14 5.125 5437 5358 11.92 1185 3229 86.10 29.08 9.466 -3.417 73.470
15 3.850 4.831 4.438 8.609 1314 2510 8890 28.06 8.161 -4250 70.968
16 4454 4455 4492 9306 1114 2598 8223 2241 7.805 -2917 62.038
17 3.622 4797 3.611 8618 1.364 2397 67.23 14.48 6.188 -5333 66.699
18 3.385 4351 4286 7579 1306 1873 73.88 1848 6.155 -4.917 68.088
19 4147 4127 4063 7.879 1.077 2186 8111 2212 7.280 -5.333 70.097
20 5269 5.738 4.925 9.601 1461 2543 88.35 30.68 10.13 -3.667 72.63
LSD5% 0.537 0.683 0.660 1.126 0.228 0.666 936 3.675 1264 0.736 7.061

RL: Radicle length (cm); SL: Shoot length (cm); RW: Radicle dry weight (mg); SW: Shoot dry weight (mg);
SL/RL: Shoot length/ Radicle length; SW/RW: Shoot dry weight Radicle dry weight; GP: Germination
percent; GR: Germination speed; SV: Seed vigour; GU: Germination uniformity; TI: salinity tolerance index.
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Table 4. Mean comparison of different levels of salinity on germination traits & related indices in wheat

genotypes
&)j/cﬂu RL SL RW SW SL/RL  SW/RW GP GR SV GU TI
s/m
0 8995 8497 7.338 13931 1.003 2013 9289 3585 16.34 -2.10 100
8 5449 5893 7.088 11524 1105 1685 8556 2436 9.824 -4.067 83.59
12 2.362 3.461 2.742 8.022 1474 3181 76.33 20.23 4567 -4233 57.85
16 1139 1.638 1658 4261 1481 2989 70.89 1548 2046 -4.733 30.61
LSD5% 0.240 0.305 0.295 0.503 0.102 0.297 4.184 1.644 0.565 0.341 3.16

RL: Radicle length (cm); SL: Shoot length (cm); RW: Radicle dry weight (mg); SW: Shoot dry weight (mg);
SL/RL: Shoot length/ Radicle length; SW/RW: Shoot dry weight Radicle dry weight; GP: Germination
percent; GR: Germination speed; SV: Seed vigour; GU: Germination uniformity; TI: salinity tolerance index.
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Table 5. Simple correlation coefficients among traits of wheat genotypes.

Trait —iv GP GR RL SL RW SW SL/RL SW/RW SV TI

GU el 155 051" 0.74™ 035 061 038 053" 0.35 032  0.62™ 0.36
GP il aess 0.84™ 022 043" 027 045 0.8 039 059" 044~
GR Sjeler oo 030 075" 027 065" 0527 0.48°  0.73™ 0.68™
RL ez, dsb 041 075" 038 -0.44" -0.14 085" 0.29
SL sl dsb 0.32 0.80™ 0.50° 035  0.73™ 0.61™
RW wrany, oS 055 022 -0.42° -0.38  0.67" 0.08
SW sl oSt 0 0.39 058"  0.64™ 0.53"
SLIRL ey, bl arsile J5b 053"  -001 0.46"
SWIRW il araty ; 6Kist 055 S 0.177 0.33

SV sd e 0.52"

* and **: Significant at the 5% and 1% levels of probability, respectively
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Figl. Dendrogram of cluster analysis of wheat genotypes based on studied traits & indices using Ward’s
method.
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Numbers inside the figure are genotypes no (See Table 1).
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Abstract

Salinity stress is one of the most important challenges for agriculture in world that reduces
germination and limits growth of crop. In order to investigation of different levels of salinity stress
effects on germination, vegetative and some germination indices an experiment was performed in
factorial form using a completely randomized design with 3 replications at Seed and Plant
Improvement Institute Karaj. First factor encompass 20 genotypes (including Narin, Ofough and
Arg varieties as checks) and second factor, four levels of salinity treatment (0, 8, 12 and 16 ds/m),
were used. Traits germination percent, germination rate, radicle length, plumule length, seedling
length, plumule/radicle length ratio, dry weight of radicle, dry weight of seedling, plumule/radicle
dry weight ratio, germination uniformity, seed vigor index and salinity tolerance index (TI) were
studied. Results analysis of variance showed that between genotypes, salinity stress and their
interaction for all traits had significant difference. The most and the least of Tl were belonged to
genotype no. 10 (T1=83.13%) and genotype no 8 (T1=54.82%) respectively. Salinity tolerance index
(T1) had positive and significant correlation with germination percent, germination rate, plumule
length, dry weight of seedling, plumule/radicle dry weight ratio and seed vigor index. Based on
cluster analysis genotypes were divided into 3 different groups. Finally based on salinity tolerance
index and all of germination traits, and results of cluster analysis, genotypes no 5, 20, 10 and 14
were determined as the most tolerant genotypes and better than checks cultivars, that can be
recommended to using of this genotypes for future breeding programs tolerance to salinity stress,
and genotypes No. 8, 11 and 17 as the most susceptible genotypes.
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