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Effect of salinity stress on morpho-physiological traits of triticale lines
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Table 1. Electrical conductivity (EC) and soluble cations of the saturated soil extract in the depth of 30 cm

EC (dS.m™) pH Mg?" + Ca®* (meq.I™?) Na* (meq.I™)

S R Sosh A5 A5 05 A5 05 Sost A5 A5 05 Sost A5
Replication Non stress Salinity stress Non stress Salinity stress Non stress Salinity stress Non stress Salinity stress
1 16 6.1 7.8 7 24 9 49
2 1.8 5.8 7.9 75 22 10.5 42
3 1.8 5.8 7.9 75 22 10.5 42
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Table 2. Combined analysis of variance for plant characteristic related to flag leaf, relative water content (RWC) and length of awn in wheat and triticale genotypes

under salt-stressed and non-stressed conditions
(MS) Sl o Sl
Ty p S ol oS p sl ST SURNERPIR R Sy, b
S.0.V ek pilie d.f Flag leaf area Flag leaf angle Flag leaf rolling RWC Length of awn
Environment (E) Lo 1 1052.6*" 4795.5* 20.83"" 3199.7* 417"
Replication(E) (L) ¢S4 4 5.14" 11.18™ 0.53™ 12.09* 0.05™
Genotype (G) 85 19 98.17*" 125.56*" 1.88*" 60.08*" 11.23*
GxE L X 55 19 6.52*" 74.12*" 0.54™ 22.24° 0.27°
Error slesT ol 76 1.51 6.84 0.32 1.97 0.14
C.V(%) [ ) 4.60 6.60 32.78 2.02 5.16
ns: Not significant Sl gme NS

*and **: Significant at 5% and 1% probability levels, respectively
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Table 3. Analysis of variance for plant characteristic related to flag leaf, relative water content (RWC) and length of awn in wheat and triticale genotypes under non-

stressed and salt-stressed conditions

(MS) Sl Sl

35T a3 ﬁﬁfﬁ\}u ﬁﬂfﬁn\u\j ﬁﬁfﬁamdld; Sy dsb
S.0.V i plia d.f Flag leaf area Flag leaf angle Flag leaf rolling RWC Length of awn
Replication &S 2 8.80° (1.48™) 2.64™ (19.73™) 0.12™ (0.95") 5.15™(19.02**) 0.15™ (0.0002"%)
Genotype T3] 19 59.36 (45.33™) 136.55"(63.13™) 1.24™ 1.177) 27.26™ (65.07™) 5.90* (5.56")
Fg lines Fastapy 8 34.04* (27.70*) 37.62** (76.04™) 0.79°(0.12") 30.46*" 31.73") 1.12*(1.52*)
Double haploid lines bl s glacyY 8 69.12" 65.67"") 136.18"(58.99°) 0.81™° (0.50™) 20.07"" (56.08°") 0.88" (1.02°"
Double haploid vs.Fg  ws,bts bls Jilas s Fg 1 1.04™ (7.44%) 213.05%* (11.70™) 1.85° (0.02") 31.94** (82.39%) 1.19* (1.41%)
Wheat cultivars PREGNHR 1 0.49™ (3.82") 284.28" (104.42") 0.17™ 2.67°) 1.41™ (68.61*) 43.58" (39.32"")
Wheat vs. triticale I 5 lae s paS 1 300.98"" 83.10") 706.67*° (3.11"°) 8.82°" (14.67™) 80.21°(92.80°”  51.39 (44.61*%)
Error el T gllas 38 1.40 (1.63) 6.01 (7.67) 0.29 (0.35) 1.78 2.16) 0.13(0.16)
C.V(%) Ol oSy o 3.98(5.36) 5.348.32) 41.05 (27.65) 1.78 2.28) 4.90 5.69)
ns: Not significant Slasme NS

*and**: Significant at 5% and 1% probability levels, respectively
Data in parenthesis are related to salt stressed conditions

Lo y3 6 5 gy el = glaw 53 Jls an B 5 4 Tk g %
L 55 byl o bog e 3l s sl


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.8.8
https://agrobreedjournal.ir/article-1-109-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1390.13.4.8.8 ]

NS s = s Slio p $oph 25 1T

5 sS—wl, 5 (Meneguzzo et al,, 2000) O ,LSea
T Ol e ,2alS” 45 (Rascio et al., 2001) ol ,Sen
SN e S 53 sosb T 5 A gl m el
LS 5 it LS nl sl Kaslan (s S
o3 T (o 23 S gaml ki (61 ST o
e il S O b 51 (Ashraf, 1994) sl s
Ol LS o il oo IS 5 b oius 4 aly
o) O ek atals .(MUNNS 2008) 5L jo oo T
Y Sl e s VEIY o 55 Oad Ll i s S
Lishla bls Y (gl Lo S AFIA 57 oyles Fy oY
Mo ity S50 BT a5 53 s Y oeplad
oSl L4 o )les dishla bls Y o Glaze RWC
SOln U iy oy 4 OT (2S5 Ao p3 VWIY
IS 5 asee Ll 5 g3 8 53540 Lo 3 FVY
Lyl s 535 g do ol 5 e
a5 93 o T slmome 5 Kile 225 05
S Ll 5 s 5 oy s VWY (uuf,;,.u,;m/\
Loy 0/) (,,\;?,UM,;\/\ I 5 53 Gsd
A shla bls 5 Fg slan¥ o sl (F Jsds) 55
o (P dadar) 5 ola re (oo Ll 0 95 8 55
A shls bls gl ¥ 55 0ab Ll 5 5 48T (g, 5b
IFs sl N i G5 bl 5 5
(F ) 5 513555 2 6 5V gomd T (51 st
0T 53 d s 5l g0 O30 5 T e aLS J b )
AS e e |y (ol 0553 J e iy
4S 355 95 ;ul s ((Schonfield et al., 1988)
Sl azsilir (Lo g (Fslitn (i OT Oljn 1
A Ol ol (S il LSy (Il Jiily
e s DT O b 55 Gladshe 87 23 8
S ol oo 55 g a9 il 5 5 53 (6 iy 3l g Al s
Sl 53 Rl Sl (idw (pl ol ST fae 53850
s Jlasl o 5 adllas 3550 GBS 55 oo ST
Sl gme bl 18 5 Sb Ol e |y ()5

eeils (6 ol o g

V¥

Ly (Ods g1l ) 136) 8, s I Ol o 28
3 Sos= i) (aos Ll b 95 o ys A dls
onl Bl 51 s 5 5 S Gla 55 (25 D
4S o e LBl I3 ian Sl gl ko
3 e I8 5 slacs 55 55 &5 0 (gl
oA lad g Jde s O il 5 55 s c*f
slag—Y 5l i Fe glacY s oy 8
Iz e 5> D il 5 3,50 o5 skl ol
Sos o Ll i 5o (g o 5l sxe Ao =y
slad s (F 5 ¥ ladgds) 555 Hls gae SV -
=T S e at s (g alb wli oy e ¢8OS
LT 3l =L 4" (Blum, 1989) Cul YL s
RS e 4T ol S8 ol slad s
Lo J—l6

Se ’Lo s O, 5 33 6\4

{(Monneveux and Belhassen, 1996)
efj_gou‘_;\u;‘_;ﬁ_.zdx_:bilj_;,;
Sl SR R
Od—i glad o s salils >J__§L,.c L (r= v /007)
S5 B 5 5 b LS e S
5 (Blum, 1989, Monneveux and Belhassen, 1996)
olﬁny\)&i@\ﬁjaogsﬁw,ﬁé}&\ﬁb

Ly dal g

A 9 -

& ol DT Slgione
aS sl Olis Laesls S e il yly 4 5o @L:J
ST e Lo o (6513 me 53U (68 AT
Jolize 5148 ol s ol 4l 5 s
ol 03 92 13 fme kool Sl 0 Laee 5 5 5
Lyl 93 2 55 (=bols 4o s (Y i)
=l Gl L 55 o sl oS 515 Olis  Jaes
! oSl (¥ Jgd) il 03 5 l3 ine i
Lol o 53 g o AN 1S Oy kil Lh ys Cae
ST Ol 5 (F Jgdmr) 555 Ao yn Vo /F (5,58 i3
Sos=d S Lol (o 1 350 SLAGS $5 (o
3555 glaasl U s ol sls 0Lis rals


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.8.8
https://agrobreedjournal.ir/article-1-109-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1390.13.4.8.8 ]

WA s oF o5lad o3 o i 0120 (215 e alans”

oo Ll s s et Gla s 65 Ol js O gllas
& DT o Slsome 0 3,8 513 5 e s
(s (Nowad (§) 55 AT 5 A5 Ok Lyl 5o
om b 05w 550V JK8) iy s g (=0 /F4T)
T 5 A Ok daslpb 53 68y e OT (6l s
rj)jﬂd‘o)u_.'z Fesla Y S sls Olis (6, 48
jsra):..u;&\sjljéo}:w;).b}d})@:ﬁ;
WgT&\W«aJMFS&%Y@hlﬁZ

WLeils oS o T Sl S 055 5 YL s

S e 2T Sl pon ams L5 5 2 55

il 5 Slae L ol cimn 5 Eto (Sacan 1l
Lyl s psr=e /007 5 A5 O Ll s e =0 V0™
S o s OT (Sl 35 (6 5 s
5 Pt L aS Sl a3 U b e la et L
ALl (Arzani, 2008) 3,03 8 Lli,l YU s Shas
4S” dsls ol (Schonfield et al., 1988) ol LS
5 adls 5, Slae UYL (Soan s 0 s

o Ls S5 Ulse g 15 o0 (58 o311 g

8F8 zDH 8DH
® ®

y=0.694x + 14.33
R?=0.238

4F8

1F8
]

81 -
i3
DS e 767 5F8
Y £8 6F8
. o 2 i
10: 1= E 71 ® Kavir 3E
w88
1 5 F 66 zra 10V
4 €8 A 5DH
=) g =(f’ 61 - Roshan
g 5 3 56
di\ & T
R 72 77

ST 0sh a5 5568 s O s
Relative water content under non-stressed conditions

82 87 92

WSz 5 5 S (Slac 53 53 Gusd A 5 A Osl aul b 53 8 e OT (sl giome 1 Bl 1) IS

Fig. 1. Relationship between relative water content under non-stressed and salt-stressed conditions in wheat

and triticale genotypes
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Table 4. Means of morpho-physiological traits in Fg lines, DH lines of triticale and two wheat cultivars under non-stressed and salt stressed conditions

Fg sta ¥ skl bls sla Y r.x;f (55 9 oS ) JS
Fg lines Double haploid lines Two wheat cultivars Total of genotypes
o5 Ok o= o5 O o= o5 Ok o= o5 Ok e

Plant characteristic A ol Nonstress  Stress  Nonstress  Stress  Non stress Stress Non stress Stress
Flag leaf area (cm) JUSI SRIC W 30.3 24 30.6 24.7 23 18.5 29.7 23.8
Flag leaf angle (°) JOSING. SR 42.8 33.8 46.8 32.9 56.2 32.6 459 333
Flag leaf Rolling K o gldy 1.63 2.30 1.26 2.33 0.16 0.66 1.32 2.15
RWC (%) oo T (gl g 80.4 72.3 81.9 69.8 77.3 65.1 80.8 70.4
Length of awn (cm) S,y Jsb 7.88 7.47 7.58 7.15 4.64 4.44 741 7.03
Dry weight of awn (g) Sy S O3y 0.042 0.032 0.042 0.034 0.037 0.026 0.041 0.030
Length of peduncle (cm) ISl J b 41.4 343 41.9 32.8 36.6 25.7 41.2 32.7
Dry weight of peduncle (9) iy «Sas 035 3.99 2.90 4.12 2.84 2.82 1.74 3.93 2.76
Grain yield (kg.ha™) 1> 3 Slee 7183 4141 7161 4210 4751 2926 6930 4051

S Osk 5 Sos 45 b 03 Az 5 5 puS e 55 5 wls 3 Shee 5 ISy oSCas 055 5 I b St ST 035 Dlio S e ibols 42 s -0 s
Table 5. Combined analysis for variance of dry weight of awn, length and dry weight of peduncle and grain yield in wheat and triticale genotypes under salt-stressed

and non-stressed conditions
MS) oy St

&7 s oSy, s 03 JSKhy Jb Sl oS 05 wls 3 Shee
S.0.V e polie d.f Dry weight of awn Length of peduncle Dry weight of peduncle Grain yield
Environment(E) Lo 1 0.0024"* 2129.76* 41.54* 281615672
Replication (E) (L) 55k 4 0.000001"™ 2.88™ 0.32* 267434™
Genotype (G) ) 19 0.00043* 54.58* 1.66* 7003506
GxE Lo X 3 55 19 0.000022" 18.42™ 0.54* 1611390*"
Error SialeT glas 76 0.0000032 4.52 0.09 522590
C.V(%) [ ) 4.88 5.76 8.90 13.53
ns: Not significant s s 2 NS
*and **: Significant at 5% and 1% probability levels, respectively 153 &S5 5 g el g 55 yls ms 5 4 T 5 %
\Zh
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Table 6-Analysis of variance for dry weight of awn, length and dry weight of peduncle and grain yield in wheat and triticale genotypes under salt-stressed and non-

stressed conditions

MS) ol e Sl

65T a3 Sy, it 0 ISy J sk ISy oSCes 05 als 5 Sles
S.0.V o polia d.f Dry weight of awn Length of peduncle Dry weight of peduncle Grain yield
Replication oS 2 0.0000008" 5(0.0000012") 0.31™(5.46™) 0.13™(0.52° 95835™(439033"™)
Genotype w55 19 0.00029** (0.00015"*) 28.87°(44.13") 1.20°°(1.00") (1998141™)"6219368
Fg lines FasboY 8 0.00009** (0.00006"*) 5.17"(24.69°) 1.02*%(0.30") 15557337 (5718337™)
Double haploid lines RERRIIIOPIIN 8 0.00023** (0.00010°%) 42.46™35.14™) 0.72"(1.20*) 2711106"1998141™)
Double haploid vs. Fg w54t bis blas s Fg 1 0.0000000™(0.00006°*) 3.12™(29.39%) 0.23™(0.04") 170" (1402769")
Wheat cultivars REGREN 1 0.00288°* (0.00139*") 22.50°(0.00") 0.36"(0.19") 322944™ (10254"™)
Wheat vs. triticale S 5 e s puaf 1 0.00012** (0.00025°*) 141.64°°(330.52"") 8.20°(6.90") 156712051 (512156585 ")
Error LtslesT sl 38 0.000002 (0.000004) 3.99(5.06) 0.09(0.09) 768950(2762318)
C.V(%) A S 3.816.17) 4.85(6.87) 7.63(10.71) 12.76 (13.80)
ns: Not significant Slagae NS

*and **: Significant at 5% and 1% probability levels, respectively
Data in parenthesis are related to salt stressed conditions
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Effect of salinity stress on morpho-physiological traits of triticale lines

Salehi, M.} and A. Arzani®

ABSTRACT

Salehi, M. and A. Arzani. 2012. Effect of salinity stress on morpho-physiological traits of triticale lines. Iranian Journal of
Crop Sciences. 13(4): 697-711. (In Persian).

Effects of salinity on morpho-physiological of eighteen triticale lines comprising 9 doubled haploid (DH)
lines and 9 their corresponding Fglines as well as two bread wheat cultivars ('Roshan’ as a drought tolerant and
'Kavir' as a salt tolerant cultivar), were studied. A randomized complete block design with three replications was
used for each of the environmental conditions (non-stressed and salt-stressed conditions) at the research farm of
College of Agriculture, with a silty-clay-loam soil, Isfahan University of Technology, Isfahan, in 2008-2009
cropping season. Both salt stressed and non-stressed experiments were irrigated with water having EC of 1 dS m’
! until mid-jointing stage, and afterward salt-stressed experiment was irrigated with saline water containing 175
mM NaCl with EC= 16 dS m™. Area of flag leaf, angle of flag leaf, rolling of flag leaf, relative water content,
length of awn, dry weight of awn, length of peduncle, dry weight of peduncle and grain yield were measured and
recorded. In both conditions positive and significant correlations were observed between grain yield with area of
flag leaf, relative water content and dry weight of peduncle. Triticale lines possessed superior awn length and dry
weight, peduncle length and dry weight and leaf area than bread wheat cultivars. Orthogonal comparison also

indicated that triticale lines performed superior than bread wheat cultivars in either environmental conditions.

Keywords: Dry weight of peduncle, Dry weight of awn, Flag leaf area, Relative water content, Salt stress,

Triticale and Bread wheat.
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