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Chromosomal Study of Salinity Tolerance in Wheat Using Chromosome
Substitution Lines
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Tablel: Genotypes used in this experiment

12 11 10 9 8 7 6 5 4 3 2 1 ol
No.

CS(3B) CS(2B) CS(1B) CS(7A) CS(6A) CS(5A) CS(4A) CS(BA) CS(2A) CS(1AP  Tim? cst st
Genotype

23 22 21 20 19 18 17 16 15 14 13 o Lo

No.

CS(7TD) CS(6D) CS(5D) CS@4D) CS(3D) CS(2D) Cs(1b)  Cs(7B) CS(6B) CS(5B) Cs(@4B) G*f‘ﬁjﬁ
enotype

o0l ;53 pyiges,S o1 )3 a8 Suiulr (Y T (pgigag,S enils Wllg) (ressli S Y d(pgige9,S 0T Wlg) S el sitile paiS )

Conil 0038 5 Syl sl 03 50 395 Solgad p9j909,5 (03l Gutnesli 3 51 il 50
1. Chinese Spring variety (recipient), 2. Timstein variety (donor), 3. Substitution lines in which chromosomes that are listed in
parentheses have substituted from Timstein with their related homologous chromosomes from Chinese Spring
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Table 2: Variance analysis of some growth traits in 5 ds/m salinity

Slaye el
Mean squares
. . J}Jo d\?)o - ‘ e LA
039 . . . P _ P L - Sl 2L
U S P SR Spdsb abew 03 . . oS el ol SOV
Peduncle Peduncle » Leaf Spike i i Plant df
Dry diameter length Leaf length weight Spike Spike height
weight width width length
0.01" 0.008" 1.28™ 0.058" 6.31™ 0.009™ 0.10™ 0.84" 22.50m™ 2 B
Repetition
0.22" 0.05™ 6.57™ 0052° 1652  00058™ 274" 182" 6113 17 w55
Genotype
0.11 0.028 3.74 0.023 9.21 0.0017 0.77 0.51 20.30 34 >
Error
14.15 13.22 16.48 13.59 16.10 6.75 16.42 14.44 16.87 (20,9) Slyedd 2

CV (%)

o0 ) 50 Jlim! mhaw jo o e )l Jre jud o iy kg % NS
ns: Non-significant, *and ** significant at 0.05 and 0.01 probability level, respectively
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Table 3: Mean comparisons of genotype effect on some growth traits in 5 ds/m salinity

Slew
Traits

(0 St 03y Gagilo) Sy Sl Granle) S sk Gl Sre Gl Sndsh ) akiogs Gely) dei e Gl abie b Gl oS el by

Dry weight (g) Peduncle diameter (cm) Peduncle length (cm) Leaf width (cm) Leaf length (cm) Spike weight (g) Spike width (cm) Spike length (cm) Plant height (cm) Genotypes
2.14 1.07" 12.50 0.90 16.75" 0.565" 1.33 4,75 18.00" CS(2A)
2.40 1.43 15.00 1.40" 23.50 0.673 161 5.00 31.50 CS(3A)
2.29 1.42 12.83 117 21.00 0.618 1.32 467 27.00 CS(4A)
2.61 1.38 12.67 1.07 18.33" 0.577" 1.28 4.67 26.33 CS(5A)
2.22 1.09 12.33 1.17 19.17" 0.583" 1.19 4.83" 23.67 CS(6A)
2.45 1.23 10.75 1.10 20.00 0.635 1.23 5.55 30.00 CS(7A)
2.01" 1.19 10.25 1.35" 17.75" 0.675 1.17 475" 24.50 CS(3B)
2.16 1.23 11.75 1.00 19.00 0.570" 1.00 4.25" 23.75 CS(4B)
1.87" 1.07" 9.83" 1.03 15.33" 0.552" 0.78" 3.33" 19.17" CS(5B)
2.94 1.25 12.75 1.00 17.25" 0.630 1.06 5.70 34.00 CS(6B)
2.17 1.30 11.00 1.15 17.75" 0.610" 1.25 450 28.25 CS(7B)
2.04" 131 10.50 1.25" 17.00 0.560" 0.89" 5.23" 26.00 CS(1D)
211 117" 12.50 1.00 17.00 0.605" 1.10 5.00" 25.50 CS(2D)
2.22 1.23 9.83" 1.07 17.33" 0.567" 1.13 5.17" 27.67 CS(3D)
251 131 11.50 1.00 18.50" 0.600" 147 5.50 25.00 CS(4D)
2.66 1.43 12.83 117 20.50 0.683 1.36 5.53 36.17 CS(5D)
2.30 1.14" 9.25" 1.10 18.75" 0.590" 0.90 3.50 25.50 CS(6D)
2.63 1.46 13.17 0.97 24.50 0.678 1.32 6.67 28.83 Timstein
0.54 0.28 3.21 0.25 5.04 0.068 0.32 1.18 7.48 LSD

ae )0 0 Jloiol mdaw jo sl 03, b lo gme ONS (gl jlo o
*: Statistically significant different from Timstein at the 5% probability level
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Table 4: Variance analysis of some growth traits in 10 ds/m salinity

Slaype (eSibes
Mean squares
' ' Jsb I s
B N T e ASels) @l ey
Drv weight Peduncle Peduncle » Leaf Spike i i Plant df
y welg diameter length Leaf length weight Spike Spike height
width width length
0.24 0.015™ 1.67™ 0.03™ 9.62 0.0004" 0.93™ 0.05" 11.89™ 2 )‘f?_
Repetition
019" 0.067" 7.50™ 017"  4138" 00076 290" 320"  87.48" 17 w5
Genotype
Uas
0.07 0.007 1.02 0.02 3.04 0.0004 0.48 0.21 7.58 34
Error
13.31 7.01 9.77 14.77 9.72 3.46 15.09 9.44 11.41 (30,9) Syl oo 12
CV (%)
o0 ) Jlaiml mhans o lo S )lo pre pmé o iy ek g NS
ns: Non-significant and ** significant at probability levels, respectively
Fo g e swd V0 (6590 )0 (owyp Oyge Sy Dlae p cudeiy Bl S0l Sluolie B Jso
Table 5: Mean comparisons of genotype effect on some growth traits in 5 ds/m salinity
Slas
Traits
R JSSlay kb il e . ¢ R . R . R & clas | PSDTEAT
S 0 ' Sl dsb Spe Spdsde ey e e daw ok oL elis, ]
. o slos -
(5 U el (el GRa) ) Geah) Gl Glgsly Genoes
Dry weight d?a#\Zfef Peduncle Leaf width  Leaf length Spike Spike width  Spike length Plant height
@) (cm) length (cm) (cm) (cm) weight (g) (cm) (cm) (cm)
156 1.007 13.50 0.70 17.50 0.68 1.18 5.33 21.50 CS(2A)
1.95" 1.12" 9.00" 1.20" 24.50 0.64 1.38 5.00 25.00 CS(3A)
1.84" 111 10.30 0.85 24.00 0.65 1.27 6.10" 26.00 CS(4A)
1.85" 1.30 750 1.07 15.00 0.54" 0.77 4.03 22.33 CS(5A)
1.98" 1.16 10.33" 1.33" 21.83 0.58" 1.01 4.33 26.67" CS(6A)
1.86" 1.107 10.50 0.60 13.50 0.55" 0.89" 2.53 23.50 CS(7A)
1.75" 1.33 11.27" 1.20" 18.00" 0.58" 111 5.50 33.00" CS(3B)
2.36 1.27 10.50" 1.20" 18.50" 0.61" 1.07 6.50" 26.50" CS(4B)
246 141 10.50 1.20" 20.25 0.60" 1.15 475 31.00" CS(5B)
1.88" 1.04" 8.75" 0.70 13.50 0.53" 0.52" 3.50 18.25 CS(6B)
212 1.18 9.50" 1.33" 12.00" 0.707 1.12 6.50" 35.00 CS(7B)
181 1.00" 10.40 1.00 17.00 0.54" 0.73" 4.83 18.00 CS(1D)
2.07 1.24 9.75" 0.75 21.50 0.56" 1.07 5.75 24.50 CS(2D)
1.68" 0.85" 9.00 1.00 15.00" 0.58" 111 5.50 20.00 CS(3D)
1.75" 1.25 10.33" 0.93 15.33" 0.62" 1.09 433 17.33 CS(4D)
2.09 1.00" 9.00" 1.33" 16.00 0.63 1.07 4.00 28.17" CS(5D)
1.96" 1.33 12.47° 1.03 17.47" 0.60" 0.73" 4.50 16.25 CS(6D)
243 1.29 13.50 0.87 22.33 0.66 1.20 5.00 21.50 Timstein
0.43 0.14 1.68 0.25 29 0.034 0.25 0.77 457 LSD
o, 0 Jloiol mhaw ;0 el 168, b lo e WS ol s ik
*: Statistically significant different from Timstein at the 5% probability level
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1. Biplot
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Fig. 1: Biplot of evaluated traits in 18 wheat genotypes based on two first components under 5 ds/m salinity stress
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Fig. 2: Biplot of evaluated traits in 18 wheat genotypes based on two first components under 10 ds/m salinity stress
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Fig. 3: Dendrogram of 18 wheat genotypes based on evaluated traits by Ward method under 5 ds/m salinity stress
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Fig. 4: Dendrogram of 18 wheat genotypes based on evaluated traits by Ward method under 10 ds/m salinity stress
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Chromosomal Study of Salinity Tolerance in Wheat Using Chromosome
Substitution Lines

Aminian*, R.
Abstract

In order to identify the chromosomes involved in salt tolerance in growth characteristics of wheat and classification of
chromosomes in terms of salt tolerance, a complete chromosome substitution line series in which chromosomes of
Chinese Spring variety (recipient) have substituted with their related homologous chromosomes from Timstein (donor)
were used. Plant genetic materials were evaluated through a randomized complete block design with three replications
under two salinity conditions of 5 and 10 ds/m in the Imam Khomeini International University. Analysis of variance
showed that there was significant difference among genotypes for height, spike length, width and weight, leaf width and
length and dry weight. The results revealed Chinese Spring variety was sensitive while Timstein variety was resistant to
salinity stress. The results of cluster analysis showed that in 5 ds/m salinity CS(5D), CS(3A), CS(6B) and Timstein
variety and in 10 ds/m salinity CS(2D), CS(3A), CS(4A) and Timstein variety were assigned to resistant group.
Therefore, in 5 ds/m salinity chromosomes 5D, 3A as well as 6B and in 10ds/m salinity chromosomes 2D, 3A and 4A
from Timstein were carrying the salinity tolerance genes with more probability than other chromosomes. Plant breeders
by focusing on these chromosomes can identify the exact place of salt tolerance genes and by transferring these genes
into high performance but sensitive plants, can improve salt stress tolerance in wheat.

Keywords: Timstein, Cluster analysis, Chromosomal localization, Chinese Spring
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