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Tabe 1- Mean comparison of traits related to seedling growth and development in sunflower recombinant inbred

lines in normal and salt stress conditions

Li Root L Shoot L RFW SFW RDW SDW
M 0 6dSm 0 6dS/m 0  6dS/m 0 6dS/m 0 6dS/m 0 6dS/m
Cl00 274 - 4.93 : 0.03 - 026 - 0004 - 0006 -
Cl01 424 - 6.35 ; 0.16 ; 021 - 0009 - 001 -
Cl04 632 - 515 - 0.06 - 013 - 0002 - 0004 -
Cl105 349 324 545 313 005 005 020 007 0003 0003 0007 0.005
Cl06 12.63 2.10 750 137 021 001 026 003 0008 0006 001 0.007
Cl07a 890 531 9.8 565 015 013 0.1 0.3 0004 0.008 0.004 0010
Cl108 682 1.83 6 126 0.6 0007 016 002 0.003 0.002 0.007 0.006
Cl11 12.86 271 851 137 008 003 023 003 0006 0004 0.008 0.005
Cl12 419 493 622 236 005 003 016 004 0002 0.003 0.007 0.005
Cl13 617 - 6.42 ] 0.14 ; 013 - 0003 - 0005 -
Cl15 991 221 515 135 014 002 018 003 0007 0.003 002 0.005
C120 462 - 427 ] 0.07 ; 020 - 0008 - 001 -
Cl24 885 - 7.04 - 0.09 - 007 - 0005 - 0004 -
Cl25a 412 - 5.60 - 0.06 - 025 - 0005 - 001 -
CI25b 588 271 848 170 009 002 018 002 0004 0.003 0.007 0.003
CI26 296 295 425 19 003 003  0.16 005 0005 0004 0.009 0.005
Cl27a 434 - 6.81 - 0.11 - 015 - 0007 - 0007 -
CI28 476 - 6.52 - 0.12 - 010 - 0001 - 0005 -
C129 683 - 779 603 022 022 018 014 0012 0.008 001 0.009
CI30b 663 - 9.09 - 0.13 - 017 - 0003 - 0003 -
Cl34a 468 - 591 - 0.07 - 025 - 0005 - 001 -
CI38 342 28 632 322 004 006  0.17 0.3 0007 0006 0.005 0.01
Cl4lb 582 334 585 138 018  0.02 03 002 0003 0.004 001 0.004
Cl42 560 - 9.08 - 0.18 - 019 - 0008 - 0010 -
Cl47 465 - 5.46 - 0.05 - 017 - 0003 - 0007 -
Cl48 533 - 5.88 - 0.08 - 018 - 0005 - 0008 -
CI150 567 - 525 - 0.11 - 018 - 0007 - 001 -
CI153 788 145 618 124  0.11 0.1 034 002 0.004 0.003 0012 0.004
Cl53b 543 - 7.48 ] 0.06 - 017 - 0007 - 0009 -
C40 5 854 450 345 012 001 0.4 008 000l 0.008 0.006 0.007
c41 573 - 5.42 ] 0.09 ; 014 - 0006 - 0007 -
Cc54 821 - 6.42 - 0.14 - 0.2 - 0039 - 0004 -
C55 696 545 979 767 017 005 0.4 0.0 0003 0.006 0.009 0.006
c59 718 63 617 229 008 005 007 - 0006 - 0008 -
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Continuance of Tabe 1- Mean comparison of traits related to seedling growth and development in sunflower

recombinant inbred lines in normal and salt stress conditions

Line Root L Shoot L RFW SFW RDW SDW
0 6dS/m 0 6 dS/m 0 6 dS/m 0 6Sm 0 6dS/m 0 6dS/m
C60b  6.15 - 5.46 - 0.14 - 0.20 - 0.004 - 0.006 -
Coel 11.93 455 6.12 3.5 0.14 0.08 0.09 0.07 0.003 0.006 0.006 0.006
C62  10.87 - 7.36 - 0.21 - 0.14 - 0.004 - 0.008 -
C70a  5.60 3.56 5.82 1.32 0.08 0.02 020  0.02 0.004 0.002 0.006 0.006
C74 813 - 5.21 - 0.09 - 0.21 - 0.007 - 0.009 -
C76 851 6.78 7.18 5.87 0.12 0.14 0.13  0.12 0.005 0.006 0.007 0.007
C79 636 4.05 6.33 1.7 0.08 0.02 023 0.03 0.007 0.003 0.009 0.005
C80 696 7.08 6.13 5.3 0.15 0.08 0.11 ~ 0.09 0.005 0.005 0.004 0.004
C81 523  6.23 4.75 3.59 0.06 0.05 0.16 0.05 0.005 0.003 0.007 0.005
c82 795 6.7 5.67 4.87 0.13 0.07 029  0.09 0.008 0.009 0.009 0.007
C83 843 10.65 5.17 4.6 0.09 0.11 0.11  0.11 0.005 0.007 0.007 0.008
C86 7.07 1146 587 8.8 0.10 0.11 0.14  0.16 0.001 0.007 0.007 0.009
C88 6.16 136 6.78 0.88 0.09 0.01 0.09 0.01 0.008 0.002 0.01 0.003
Cc92 330 211 4 2 0.06 0.07 0.12  0.05 0.004 0.002 0.004 0.005
C93 10.4 - 8.48 - 0.08 - 0.20 - 0.003 - 0.009 -
Cc94 334 - 5.27 - 0.05 - 0.12 - 0.004 - 0.006 -
C95 8 2.65 6.83 1.42 0.09 0.02 0.18 0.03 0.004 0.003 0.01 0.005
C98a 7.51 9.64 9.1 6.29 0.21 0.08 029 0.13 0.009 0.007 0.013 0.010
Co98b  6.52 23 881 2.008 0.06 0.01 027  0.04 0.006 0.002 0.014 0.005
LR1 122 - 5.30 - 0.26 - 0.16 - 0.003 - 0.008 -
LR19 8.65 - 7.78 - 0.10 - 0.21 - 0.005 - 0.011 -
LR25 8.14 1.08 7.85 0.79 0.13 0.012 027  0.02 0.004 0.002 0.012 -
LR25a 2.48 - 4.71 - 0.03 - 0.18 - 0.006 - 0.007 -
LR29 695 2.73 7.73 1.1 0.12 0.019 0.16 0.019 0.005 0.004 0.010 0.005
LR30 114 - 7.25 - 0.1 - 0.16 - 0.004 - 0.007 -
LR32 114 - 7.79 - 0.15 - 0.13 - 0.003 - 0.005 -
LR34 333 1.83 5.17 1.61 0.38 0.018 0.11 ~ 0.03 0.003 0.003 0.006 0.004
LR39 7.78 - 6.80 0.14 - 0.17 - 0.005 - 0.008 -
LR4 7.07 3.77 5.63 2.03 0.12 0.05 0.10  0.06 0.003 0.004 0.005 0.008
LR4la 5.37 - 5.08 - 0.09 - 0.11 - 0.006 - 0.006 -
LR44 10.7 - 6.43 - 0.07 - 0.22 - 0.003 - 0.013 -
LR45 9.17 - 7.70 - 0.12 0.01 0.14  0.05 0.009 0.003 0.006 0.008
LR46 639 191 543 1.31 0.09 0.01 0.14  0.02 0.005 0.003 0.007 0.005
LRS 553 191 8.48 1.34 0.14 0.01 023 0.02 0.005 0.003 0.008 0.004
LR51 520 394 7.78 5.58 0.06 0.10 030 0.10 0.006 0.006 0.014 0.005
LR53 484 444 5.64 5.008 0.10 0.08 0.15 0.09 0.003 0.003 0.010 0.005
LRS5 931 7.8 6.55 6.05 0.11 0.07 0.14  0.10 0.006 0.005 0.005 0.008
LR57 112 7.09 8.34 1.92 0.06 0.04 0.11 ~ 0.04 0.005 0.006 0.006 0.006
LR62  7.56 - 6.13 - 0.07 - 0.08 - 0.002 - 0.005 -
LR63 8.40 - 6.91 - 0.12 - 0.14 - 0.005 - 0.006 -
LR64 6.82 243 6.78 0.74 0.11 0.01 024 0.04 0.010 0.003 0.015 0.008
LR67 825 335 5.99 2.06 0.13 0.02 0.11  0.03 0.004 0.003 0.008 0.009
LR7 750 837 8.13 6.39 0.06 0.09 0.17  0.15 0.002 0.004 0.007 0.009
PAC2 6.39 0 5.6 0 0.04 0 0.13 0 0.004 0  0.006 0
RHA266 5.64 0 3.59 0 0.14 0 0.13 0  0.009 0  0.007 0
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al., 2002; Akram et al., 2007; Bunyamin et al.,
2008; Bybordi & Tabatabaei, 2009; Tuncturk et al.,

b sy 5 9 Ol Ciyllae 2011; Karimi et al., 2011)
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Table 2- Ranking of sunflower recombinant inbred lines based on seedling growth and developmental traits in

normal and salt stress conditions

Root L Shoot L RFW SFW RDW SDW
(8,99 L e kulys) Non salt stress condition
Min 2.48 4 0.03 0.07 0.001 0.003
Min Example LR25a C92 LR25a C124 C108 C13b
Max 12.86 9.79 0.38 0.34 0.03 0.02
Max Cl11 C55 LR34 C125 C54 Cl11
Example
Std+Mean 2.48+6.90 1.34+6.53 0.056+0.115  0.058+0.179  0.004+0.005  0.001+0.006
(8,9 s Ll ,s) Salt stress condition
Min 1.08 0.74 0.007 0.01 0.002 0.003
Min Example LR25 LR64 C108 C88 C108,C92 C88, Cl125a
Max 11.46 8.8 0.22 0.16 0.009 0.01
Max C86 C86 C129 C86 C82 C98a, C138
Example
Std+Mean 2.66+4.47 2.13£3.10 0.045+0.05 0.04+0.06 0.001+0.004  0.003+0.008
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Table 5- Determination of clustering accuracy using discriminant function analysis in normal and salt stress
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Figure 3- The scatter plot of sunflower recombinant inbred lines based on the first and second components of
principal component analysis on seedling traits in non salt stress conditions
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Investigation on the reaction of sunflower recombinant inbred lines to NaCl
stress at seedling stage

Fariba Morsali Aghajari', Reza Darvishzadeh?”, Hamid Hatami Maleki’, Mohsen
Barin*, Ali Asghar Hatamnia’
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ABSTRACT

In order to investigate the reaction of sunflower recombinant inbred lines to salt stress in seedling
stage, a factorial experiment based on randomized complete block design was implemented in
controlled condition. The first factor consisted of 77 recombinant inbred lines (generation Fo) and the
second factor was salinity stress with NaCl (salinity levels 0 and 6 dS m™) and traits including shoot
length, root length, shoot fresh weight, root fresh weight, shoot dry weight and root dry weight were
measured. Results of analysis of variance revealed that all studied traits influenced by genotype,
salinity and genotypexsalinity interaction. 33 lines out of 77 lines (43%) in salinity level of 6 dS m’
could not germinate and 44 lines out of 77 lines (57%) could maintain their viability. Mean values of
all of studied traits were decreased in salinity level of 6 dS m™ compared to normal conditions.
Clustering of genotypes was performed using the studied traits in each condition by squared Euclidean
distance criteria and Ward algorithm. Studied lines were grouped in three classes. In normal
conditions, 17, 18 and 42 lines were located in cluster one, two and three, respectively, while, in
salinity conditions, 26, 8, and 9 lines were classified in above mentioned groups. Maximum distance
was observed between cluster 1 and cluster 2. Results of cluster analysis were in coincidence with
those obtained by principle component analysis and discriminant function analysis. Line C86 was
possessed maximum values of studied traits and hence, present as salinity tolerant line.
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