
268

""""������������������	
� ���� ������	
� ���� ������	
� ���� ������	
� ���� ����""""

������������� ����� ����� ����� ��������������������3���� ��
�� ��
�� ��
�� ��
��1384

����� 	� 	� 	� 	!�"#!�"#!�"#!�"#$��%&$��%&$��%&$��%&����'
('
('
('
( )�� )�� )�� )�� �� ��� *�+� �� ��� *�+� �� ��� *�+� �� ��� *�+� �,��� � �� )�,	  ��"- �,��� � �� )�,	  ��"- �,��� � �� )�,	  ��"- �,��� � �� )�,	  ��"- �� �� �� ��)��	.%�+%)��	.%�+%)��	.%�+%)��	.%�+%�������
�������
�������
�������


Analysis of genetic variation in ‘Sardari’ wheat derivative lines using 
microsatellite markers
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Table 1. Principle components analysis using SSR markers in 35 'Sardari' wheat derivative lines

�H��# t%�
�4 �3,

Cumulative variance (%)

t%�
�4 �3,

Variance (%)

��3� ��9f�

Principle components

15.271

27.029

36.497

44.954

50.905

56.053

60.955

65.434

69.619

73.414

76.230

78.943

81.417

83.668

85.778

87.566

89.224

90.575

91.881

92.955

93.958

15.271

11.758

9.469

8.457

5.951

5.148

4.902

4.478

4.185

3.795

2.816

2.713

2.474

2.252

2.110

1.788

1.658

1.351
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1.073

1.003
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 X4��2 C��"= J��KL� E���6�$ F�(PIC) E��	.%�+%SSR ,35E�,	  ��"- �� ��� *�+� '
(
Table 2. Polymorphic information content of SSR markers in 35 ‘Sardari' wheat derivative lines

	.%�+%

Marker
�4���4

Chromosome
� �9��#�	$# )�

Motifs
I9� ,��H#I$� �"= )��

No of polymorphic alleles
 �"= J��KL� E���6�$�F�

PIC

GWM44 7D (GA)28 2 0.358
GWM55 6D.2B (TC)3 (T)3 (CT)17 5 0.772
GWM111 7D (CT)32 (GT)17 2 0.472
GWM114 3D (GA)53 4 0.475
GWM120 2B (CT)11 (CA)18 2 0.499
GWM132 6B (GA)24 (GAA)6 2 0.395
GWM133 6B (CT)39 2 0.290
GWM148 2B (CA)22 2 0.382
GWM149 4B (GA)23 3 0.608
GWM153 1B (GA)18 2 0.320
GWM155 3A (CT)19 2 0.156
GWM156 5A (GT)14 3 0.827
GWM160 4A (GA)21 2 0.408
GWM164 1A (CT)16 2 0.284
GWM190 5D (CT)22 2 0.358
GWM194 4D (CT)32 2 0.495
GWM247 3B (GA)24 2 0.395
GWM249 2D (GA)11 (GGA)8 2 0.352
GWM259 1B (GA)17 2 0.265
GWM314 3D (CT)25 2 0.224
GWM334 6A (GA)19 3 0.644
GWM335 5B (GA)14 (GCGT)3 2 0.107
GWM337 1D (CT)5 (CACT)6 (CA)4 3 0.592
GWM340 3B (GA)26 3 0.522
GWM357 1A (GA)18 2 0.466
GWM359 2A (CT)20 (CTT)13 2 0.472
GWM369 3A (CT)11(T)2 (CT)21 2 0.244
GWM372 2A (GA)51 2 0.480
GWM389 3B (CT)14 (GT)16 2 0.432
GWM397 4A (CT)21 2 0.498
GWM437 7D (CT)24 2 0.320
GWM448 2A (GA)29 2 0.489
GWM459 6A (GA)28 2 0.197
GWM469 6D (CT)19 (CA)10 2 0.472
GWM471 7A (CA)34 3 0.663
GWM493 3B (CA)43 5 0.766
GWM497 1A,2A,3D (GT)29 2 0.491
GWM540 5B (CT)3 (CC)(CT)16 4 0.743
GWM565 5D (CA)10 2 0.244
GWM575 7B (CA)14 (TA)6 2 0.426
GWM611 7B (GA)32 2 0.502
GWM613 6B (CT)23 2 0.475
GWM626 6B (CT)5 (GT)13 2 0.485
GWM635 7A (CA)10 (GA)14 2 0.611
GWM642 1D (GT)14 2 0.415
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 X4��3 C��"= J��KL� E���6� '�.%���$ F�(PIC) E��	.%�+%SSR 	� ,G�4���4	
Table 3. Means of polymorphic information contents (PIC) for SSR markers located on each chromosome

� �"= J��KL� E���6�$F�

PIC
G�4���4	

Chromosome
0.4321A
0.4832A
0.2003A
0.4504A
0.2765A
0.4216A
0.6377A
0.411 ��%& '�.%���A
0.2931B
0.5512B
0.5293B
0.3044B
0.4255B
0.4116B
0.4647B
0.425%��� ��%& '�.B
0.5041D
0.1762D
0.3973D
0.2484D
0.2925D
0.4156D
0.3367D
0.338 ��%& '�.%���D
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Fig. 1. Grouping of 35 ‘Sardari’ wheat derivative lines using SSR markers 
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Fig. 2. Discriminant analysis for determining optimal number of groups in cluster analysis of 35 ‘Sardari’ wheat 
derivative lines using SSR markers 

        �,��� � ,�� P��"�        �,��� � ,�� P��"�        �,��� � ,�� P��"�        �,��� � ,�� P��"�References                                                                                                   

�@@
�	6��@@
�	6��@@
�	6��@@
�	6� , , , ,kkkk . . . .1379....��@@"- �@@ 	��,���@@ � �@@� �@@$��%& k�@@�O 4 ,_ �@@��G k��@@O 	@@o% �� �44, )�@@� )��	.%�@@+% ��

'�s#4	�m� �	�Oi )�� . ����4 X�<%m� ���16 ����2 �6�3192.

)��/0�)��/0�)��/0�)��/0�,,,,����....,,,,'�5r'�5r'�5r'�5r�,���,���,���,��,,,,!!!!....,,,,4444YYYY . . . .��8%�O �9�"
���8%�O �9�"
���8%�O �9�"
���8%�O �9�"
� . . . .1383....G J��3 �� �gH� )�	� �& I��  '@
( �� )�,	  ��"- �;K# , ��

 ����14 .���� ������	
� ���� ���6 ����2 �6�3159.

2,�32,�32,�32,�3� �,��� �,��� �,��� �,��E	�E	�E	�E	� , , , ,,,,,....,,,,YYYY , , , ,GGGG�#���#���#���#��.... , , , ,4444����....F
�� 4F
�� 4F
�� 4F
�� 4 . . . .1383 . . . .��%& !�"# F��
��$E�,	  ��"- , F��� J��3�0O 4 J��3 F . ����

 ����GE�4�+ ���2 �6�327.

��"���O��"���O��"���O��"���O , , , ,���� . . . .1371 . . . .JKZ,��	<# ��.+%�, J��+�%�537�6�3.

)��H )��H )��H )��H  , , , ,!!!! . . . .1378 . . . .^4 ,	��G 4 )d#�	� ��86# \R� , ��"- ),�d% �� )��JKZ J�8,���m- , ��@"
_ 4 X�r .  J(�@8�

G '���"� )���G��	
� J�#�[% YK3� 4 7��� �	.",)�4�+G ^���_ 	+% �6�383.

Ahmad, M. 2002. Assessment of genomic diversity among wheat genotypes as determined by simple sequence

repeats. Genome 45: 646-651.

Kudryavtsev, A. M., S. P. Martynov, M. Broggio and M. Buiatti. 2004. Evaluation of polymorphism at 

Microsatellite loci of spring Durum wheat (Triticum durum Desf) Varieties and the use of SSR- Based 

Analysis in phylogenetic studies. Russian Jounnal of Genetics 40 (10): 1102-1110.

Ketata, H., Sadeghzadeh, D., Jarrah, M., Roustai, M., Yahyaoui, A. H., and H. Hassanpour-Hosni. 2001. 

Landrace variability for reaction to yellow rust. First Regional Yellow Rust Conference for Central and West 

Asia and North Africa. 8-14 May, SPII, Karaj, Iran.

Anonymous, 1998. Exploiting genetic variability in wheat landraces in Iran. Annual Report, ICAROA P 36-38.

Archive of SID  

www.SID.ir



"'
( �$��%& !�"# � 	� �� ��� *�+� )��..."

276

Anonymous, 2004. VI. Catalogue of genes symbols for wheat. Annual wheat News letter.

Bryan, G. J., A. J. Collins, P. Stephenson, A. Orry and J. B. Smith. 1997. Isolation and characterization of 

microsatellite from hexaploid bread Wheat. Theor. Appl. Genet. 94: 557-563.

Dellaporta, S. L., J. Wood and J. B. Hicks. 1983. A plant DNA minipreparation: Version II. Plant. Mol. Bio. 

Rep. 1: 19–2.

Maccaferri, M., M. C. Sanguineti, P. Donini and R. Tuberosa. 2003. Microsatellite analysis reveals a

progressive widening of the genetic basis in the elite durum wheat germplasm. Theor. Appl. Genet. 104:

518-525.

Roder, M. S., J. Plaschke, S. U. Konig, A. Borner and M. E. Sorrelles. 1995. Abundance, variability and 

chromosomal location of microsatellites in wheat. Mol. Gen. Genet. 246: 327-333.

Roder, M. S., V. Korzun, K. Wendehake, J. Plaocke, M. H. Tixier, P. Lerou and M. W. Ganal. 1998. A 

microsatellite map of wheat. Genetics 144: 2007-2023.

Sambrook, J., B. F. Fritscl and T. Maniatis. 1989. Molecular cloning, a laboratory manual. Cold Spring 

Harbor Laboratory press.

Soleimani, M., B. R. Baum and D. A. Jounson. 2002. AFLP and pedigree-based genetic diversity estimates in 

modern cultivars of durum wheat. Theor. Appl. Genet. 104: 350-357.

Stephenson, P., G. Brayan, J. Kirby, A. Collins, K. M. Doves, C. Busso and M. D. Gale. 1998. Fifty new 

microsatellite loci for the wheat genetic map. Theor. Appl. Genet. 97: 946-949.

Stodart, B. J., M. Mackay and H. Raman. 2005. AFLP and SSR analysis of genetic diversity among landraces 

of bread wheat (Triticum aestivum L. em. Thell) from different geographic region. Aust. J. Agri. Res. 56: 

691-697.

Archive of SID  

www.SID.ir



"������	
� ���� ����"�������� ���� �3�  ��
��1384

277

Analysis of genetic Variation in ‘Sardari’ derivative wheat lines using 
microsatellite markers

Pirseyedi1, S. M., M. Mardi2, D. Sadeghzadeh-Ahari3, H. Poor Iran Doost4,
S. A. Mohammadi5, B. Ghareyazie6

ABSTRACT

In this investigation, genetic diversity of 35 ‘Sardari’ derivative wheat lines was studied using 60 

microsatellite markers. Molecular analyses results showed the numbers of observed alleles and polymorphic 

information contents of each locus varied from 2 to 6 and 0.11 to 0.83, respectively. Cluster and discriminant 

analyses results separated the lines into 5 groups with different genetic distances. The results of this study 

confirmed remarkable genetic diversity among Sardari derivative wheat lines. The utilization of morphological 

and molecular analyses can be used for appropriate parental selection in breeding and seed increasing programs.

Key words: Sardari wheat, genetic diversity, microsatellite markers.
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