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

and triticale genotypes

Fa Sl MAD G (g 035) fa Sl VA0 25
G s bl 5 53 5 () oyleiFg oY)
e S M g (S, ‘.__5))\//\/\&._{
S i 85y op i D () osled A5 sbls bls opY)
Al ols Y 4 o Ll 3 55 a5 oS
=04 asee Ll i 3 0 53 O o 7S 5) ojlas
e Ll 5 g5 oy sl Lol by,
IS 5 sl ey, oS 035 5 J b Sols
SSa (7 5 ¥ X e Js) g oS o1 5 i
3RS O a8 s Fy la Y s oS, U

Vi

ey i 039 9 Job
48 sls 0L Laesls S e il sls 4 5o il
AUy, oS 055 5 Jab Dl - )55
S damme 5 G5 55 Jlie S g anils (gls gme
Sy ¢S 09 ¢ = 9 (P <0.05) S,y J b
530 5Y Gladsds) Sl os g ls sms (P <0.01)
s 55 om ol3 sme M| Jooes Lol 5 53 a
(& 5 Gladsas) Coils sy Sliw opl s
aals A Cao 93 a alS Cmge (68 AT

L Q\J ey,

O3 bl 2 );¢§ by Js



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

[ Downloaded from agrobreedjournal .ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.8.8 ]

NS s = s Slio p $oph 25 1T

3 oy 457 (5 i 558 3l g idoma JUES| A1 3 ) e
WS o s (L d o at L SLisles S dl>
Ols bLs,l s 4> (Davidson and Brich, 1978)
4S5y g 3l g 51 413 5 Shas g 45T ol 0
Cml 52U s s o at o Glidles , § 51 |5
Js—b cp ~—io (Davidson and Brich, 1978)
e Bl BEID 5 5 amy S 6 055 5
CJ_?o/h 5O oyl—s a s bl J—ls oY)
i Ogd bl 5 5 (Y o2 Fy oY)
Cj_fv/va}(v oole—s Fg oY) ,ze slu¥
Sosi s Ll i 5o (W osled ds shla Lls pY)
VE/F s O Ll o 53 LOT polie oy eS 53
53 5 (=4, 055 p—f Y/OA 5 (i sS 035) ja sl
VOF 5 (35S 035) a5l YOIV (5,558 235 Loyl
s 055 5 Ak (Kila 350 (255 0 5)) 0,5
o el e )3 IS 5 slanY S
Y815 0 A8 L)l sl s p S FI0F 5 e SLe FANV
o 5 5lass 53 535 05 YIAY 5 1z L
305 YAV 5 fa Sl Y10 8z 5 slacnY sl
3= pS VVE 5 e SL YOI oS U5 ol
(s bl 5 95 a3 ol (P ¥ lad )
e I 5 slamY 5 S 53 ol o SSke
Ll s 55 a8 ol pas (P sdr) 3 05 o
b s slaomY s Sy sk S0k
(F 57 ladsdx) s Fs slapV 5l i
23 Sl oSt 05y 5 oSty Jsb  (Stan
Lyl s 5 Sy oS 055 5 Jpb 5 el Hles
O 52 I3 e 5 e il > Slas L o558 AT
JSI oSis 055 5 dpb L plac—s 55 oy
Sl S5 53 3 g oS 53 (6 iy i
o Gl e 5 e Lol gy i L ls 415 5 Shes
S i bl s sl gl g sl s Sles
s (Nachit and Jarrah, 1986) ~|,= 5 Lol ow 5

el o> § 55135 75 (Duwayri, 1983) (s 93

35 5 e SLLVIFY SVIM s 5 o (6 0b i
35 e SLw VIO 5 VIOA 45 shls Juls la Y
slamV oo Ll i g5 a5 ol sl (F Jgus)
skl bls slacp ¥ @ s (6 e <S5 Jsb P
sl s bl s g o Jsdar) dils
S ity 8y 5 ES it 05 s S sl s
o330 w55 Sl ol aS (F Jod) asls
alas dl ¢Sty 555 (7 k) 3 4 ls e
=l sl O s S i bl s b )85l
,\&3w,,n,ogfqgfm@\)&,u,:@rw
535, (Blum, 1989) das il 5l Slisles 5 5
4S Wlacals HLgbl (Richards et al., 2002) o, Sas
VL RS 5 ol s & oS, b
S 53 L5 n Lame 5 (35 oS e
SlaleT s 3,8 5 a5 5550 Lo 1
o i 45T Canlosls O g 5 0S5 s
ol o &5 s 0 S 1 ki Sy el
(Evans et al., 1972) o1, 5 514! .(Blum, 1989)
530U (‘“"‘? s Sy slacas 55 45 Lsls oL
S (Sia 15 ol 53 6Ky 05 £l L 4 i
led 31 135 1 (5 ey 3 Shas
SOl s 059 9 Job

48 sls oL Laesls oS e il sl 4 5o ks
IS eSis 055 5 s b )58 A
55 blime 314 ol el (Sl Bls ()13 sne
(O Jsd) 35y sl3 simn S ) i dams
93 2 05 Oliw ol lai Sl ) 535 50 SBGS 55
(& Jgdor) dzils (gyls gme CoMast] Jaoes Lol ,a

Lyl s ISy oSt 055 5 Jsb Kl
23 50,5 VW 5 pma S YN 5 4 55 09
Sy o S NBY 5 S NP s Ll
o sl b a7 as o OLES 5 50 o (F 5ir)
Gl 3 gl alldny S s S
e Ol el .ol al zals” [SSIy


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

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.8.8 ]

A4 Ols ) oF o led ‘(.u;,,».um"o\,_\ =) psle aloes”

Sosh 5 5 A5 Osks Jarl 5 530S 35 55 5 ISCa 5 A shla bls e Y (Fo slacn¥ 55 &S5 g 58 — by g0 Slie ke —F U

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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