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Effect of salinity stress on morpho-physiological traits of triticale lines

Yo \
u)b)\.’w:-\) ngLpg”..f

oS>

e

JAY-YY (ENY Ol (5105 pole dlome At 5 slayY &S5 05 50— soge Slio 655 L5 1P L 13511 §.p (Wl

20 &l Fg (¥ &6 9 udghla 1o ¥ & » Joiho IS 5§ (0¥ 1A &0 3909 388 - 99590 Dlhogas (ow) p sgkiio 4
B 50 (alo3T (S AT 9 S O9 Tl pd 5 (Saeh 4 Jemie) 51957 9 ((KiS 4 Josin) (g P B ) 99 b dulio
430 30 VWAY-IYAA (o1h3 Jlo 58 (Sogd i § b pos) (oo tal i 98 50 H1 T dw b Solas ol sl ol 7 b
ST L GolwT 69 Bl Al 0 Lawlyl ¢ Lasmo Ll yd 93 B 93 .0 1> Olgho! Smiue oKL (55)9Las™ ousiils  Jlaudse
b 5 Lol (e gt i (o8 1T (R AN o) 59 DT b okl (Soad (RaladT 53 OT 31 g 9 0l plomil yad
W i OT (6195 e g & D BT8Ol im0 2 2 4913 e g I g Cbun ol o (6 0 Hl Sildo
Tyl,md 90 b 53 4 318 OLG gl . Wog 4l & os 9 IOy «XXis (939 (JSIw Job el ) i 09 welyy Job
JOln XS 59 9 & 2 DT (o (819300 o 3 5 Sl b 4010 3 Ko (o (618 %0 s § St (haumod ¢ usmo
D Sl S o7 R g ool 9 ST S 039 9 Jgb il 5 oIS 039 9 Jab 3 UGk 5 SlanY oIS 99
N9y PS80 3l § g Jasme Tl ph 90 & 50 WK § SR Y 45 318 LS weleie Dl e g lS .58 g 18595 9 puiS pB I
Wlodg: (Sogh 4 Jooxio) 295 9 ((FiS 4 Jooio)

039 9 JSTag &S 039 (a2 = 5 = ol 5 g i OT (Slgiomo (PAS (S g0 i WIS i 1 Souls” (saelg
NE APl

WY L s WAS/V/YO 13l 53 oy
Olgio! _gmins oS5 (5555188 0uSltils i )| gl IS (g smmdils -
(a_arzani@cc.iut.ac.ir :¢5s s S ) (0" 45180) 01 1 L el 5 el psle ol e Olghol nio ol (555 5LaS ouSsils skl =Y

ay


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

[ Downloaded from agrobreedjournal .ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1390.13.4.8.8 ]

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

Lyl lal Hlis slnT (o) 58 5 it
d e Solg 53 g els Rl 68 slad e
(Croser et al.,, 2001) 5 »-& afj_f C‘“’” seals
Ol 2ol Lol (6) 5 dlamly 4 &5 el 2alST
(Munns and Tester, 2008) 3 s-& s oLE w5
sbezel b (s bme Ol gie & (RWC) oo T (5] e
LS Gl 5s OT Ly 6 -5 o5l0l sl
Db DT Jomdlty & Cod S5 1 51 5 0k s
) sz | o 5 ((Schonfield et al., 1988) 5,15 ¢ =5
Il o b s BLI,1 G b 518 (o OT
S 1) G e 50lS OT o ol Wil 5 e
4 4> L (Flower and Ludlow, 1986) J4as OL&S
(Bl o GBI (5 el (6,8 3l OLS el s S
S 50 Lol 5 53 J g 0 g o 3150 (g1 5
5t L0 e db s w5 8 Ll 0 g
el YL ¢ T8 sl s uimman 5 (CI Na') IS
Sl o313 LS 5> (’*‘—'f BRRCHERV
T Jeilty (6058 25l 3 53 Sl sz s LS
Sl LS i T gl (55, S5 i
(Munns et al., 2006)

o2 5 58 90 (X, Triticosecale Wittmack) 418z 5
03537 Condy Coda b oS Sl i Ct b 5O ol S
a Jraod Sl 5 0 Wy 5SS L I s
Cmlod s A 5 plagler Mg oy b 5 ol Sla 25
3345 (655 e Lo EW 4 4> 55 L (Lelly, 2006)
L S 5 oo o5l el ol plonil ate o
Lyl i o s Shee b b i 1S 01 oy g
2 Sladl GaaS gl 5o g e ppl 5 ol
(Ammar et al, 2004) Lzua (vuf SIS P

slaaal 53 sl Jl s s shla s 5,
b oa oslizal oy glad S 1 galuw Mol
L sl 55 LU (K85 ooy Sk 2 51
ETY) SRPNUR U PV (B pE NIV VS PV

cd)ﬁd’;ﬁ'@\ﬂ@dtﬁpcdgﬁu&b

4A

-

Ao\

ot O s GBS 4 olE Jans anllas
N o 5 Shas 5 Ay talS 51 6,8 oo o
bl 53 ol as NS ie 1 (65— 3405 sy
3 S a7 s Sl Olgar SKist aas 5 Uit
Lk gla e 5l ;s Yo Sl i oS Sl oy
Ad (5 4 Cadtbe gl 15 ot Ol
y5iS ol 3 e 3310 554> 5 (Ashraf, 1994)
S5 5,5 6o d Wb Cow (HLSa & sdos YO 55u)
315 15 Olgiaol Oliwl 53 OT JLSa Yo es oS
G b i glasS s oy pda (Feizi 1993)
aj_,@uu_;:&jcefucw\.\_;su@uuzb
o3 Ol 25 4 56 4 51 65LT s iy,
Lol by e 55t lasSTl 328 5l 68 sl
I e 03 5 ol § il (550 p 4l (sl
) SUL Aol L b o O geme Dk ol S
(s s Jamta Bl sl] 5 )b 51 487 el Sl
(Shannon, Llw; o Bl a |y ) 8s L 0L O JI
1997)

oS Lo s o ey Ul a3 Sles
55558 ST 5l ool sl 35U Cow
Sl 53 banT b ol 6, oIl b6 3 sas 5 ol
Lo (I oS (S50 5 (S5 s 5
Jeows o (51 S (Wallance et al., 1972)
Sesliwl by godd J =8 Loyl 5 53 (65 05 4y
53, es gl Bl 4 S G 58 Sl
A 5 s U5 e ey Jal s 5 OT (sl
(Flowers and Yeo, 1995)

4S il g slme 5 e (5 Collasl
e 1y 55 U8 OT G b ) 45 o oS
oS IS5 5b 4 (Blum, 1996) uS” e Lais> T
b ls el HLs L (S5 el ad sl o510
O 65y 6l T Hlis flus ¢S5 &7 ) 4o

(& jo—ul 2 (Croser et al., 2001) &u! rﬂ J sl


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

[ Downloaded from agrobreedjournal .ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1390.13.4.8.8 ]

NS s = s Slio p $oph 25 1T

WJAGL;}J‘QCJA)}_;JJJ.LW‘}S'QJ_&%)
3 Jeo (Wl ¢ it il (DL LS
—5, 35 L ol ,—n POIONYQ/TWIT9 5%
A el () 58 4 Jais o3))
Lol oL o, s, i oS oa
e (SIS Ly s g pesla YO
Bl ad 0 Lol U 2lajT 95 a yo.ds oS
)_5_.3:)_:.9;)‘\- )‘ oJL&.’;_m\Lf&)\ﬁT c(ZadOkS 43) ‘;,;'.é)
A U e o eian) oo &S5 LSSl b
N s e e Ve il 5 &S ol)5 2 b
3 8 el sLT s il o S 5 s S5
dS.m™ s pH=V/Y-V/A ¢ o — o o Sl Zil)
Lalgl 51 gysi 55 e aabeiT opl 43 (EC=VN-V/Y
Gl ds Jlael o8 by Bl w > e
V9 S S s Jslas plab &Sas )Y e s
Colin (e 5 S il e ey S o
5 e Bl ¥ Gas b ST plslojlas (S S
Fo g e emd D18 4 550 ST L LT Susi

) Jgd) A

A ghla ol sla ¥ ol pl (ol S gyl
5 o Fy glads ot 03,8 ails jlodd 3o
Sl Slodans L 55 )1l )5 an Jamie sl
Ly oo gmimn AL GLan Sy G)sb 4 Jas
.(Arzani, 2008)

TS 5 5,1 ol s i lasT ol
Lyl i 53 S5 Y 558 = 550 Slis LU S
ol (-*-'f =505 L LadT alis ) 5d s 5o
o35 3 ()b 4y Jorte 0 5)) 55
Fo cslacn¥ (iS5 amlio 5 (Kbt & Jozio 05)
Sosd i s O (gl Adshla bls sl L
3 S ol

by 359 3l

i o8 il Uik sy 5e 0> Sins3 o)

=105 e 53 5L T ams &) 5 53 ol Olgis!
Sy o o 6810 2l T 55 LB s YFAV-1YAA
g5 535 NN 4 b sl ulS slasS b - b
ol L ST o Sladed ae e 1) T ST
Lot gy ST fie i (o2 S (S0 S
Saltn L dslae plab 5o SY 5o e WO il
=Y Sleslial b (e uias j o V8 S ST
PN [T PPN PP W N PO W P ‘I WY

ST (g Bl ¥ Gas 53 ST plilojlas plous L0551 5 (S SISl palie—) Jyar

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
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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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