ISSN: 2476-6917; Modares Journal of Biotechnology. 2018;9(3):355-367

I

Association analysis using SSR markers for resistance to
Sclerotinia basal stem rot disease in oily sunflower (Helianthus
annuus L.) under filed conditions
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ARTICLE INFO ABSTRACT
Aims Sunflower (Helianthus annuus L.) is mainly cultivated for the extraction of edible oil, and
Article Type Sclerotinia sclerotiorum is a pathogen in sunflower fields. The aim of this study was to indetify
Original Research markers associated with resistance to Sclerotnia Scleritiorum diseases in sunflower, using
association analysis.
Authors Materials & Methods In the present experimental research, a population including 100 lines
Paknia R.! PhD, of oily sunflower was cultivated. Traits such as contamination progress after 4, 8, and 12 days,
Darvishzadeh R.*? PhD, 100 seeds weight of contaminated and non-contaminated plants, contaminated and non-
Shahriari E' PhD, contaminated plant yield, 100 seeds weight loss, and yield loss were studied. The molecular
Malekzadeh S.* PhD profiles of germplasm were prepred with 30 microsatellite primer pairs. Genetic structure

analysis of population was performed based on Bayesian model.
Findings The highest coefficient of variation was related to the yield loss (86.41%) and weight
loss (78.48%), and the lowest was contamination progression after 8 and 12 days (26.47%
and 20.44%), respectively. Based on the mixed linear model (MLM), 6 microsatellite markers
: . : related to traits were identified at the level of p<0.01. The highest number of markers was
How to cite this article . . o .
D N . associated with contamination progression after 8 days. The P733, P807, and P1256 markers
Paknia R, Darvishzadeh R, Shahri- i i . .
et were simultaneously associated with 3 traits.
Shel s et wel  Conclusion Four lines including RHA274, H100A-83HR4, B45-03, and Iranian line with code 28
HSEREREIR GRS were identified with different genetic origins and high resistance levels. According to the general
elrinl,r"ttﬁlsease ] (zlly Sljinﬂog‘ﬁ]eg linear model (GLM) and MLM, 24 and 15 SSR markers are related to the traits, respectively. The
(it et 1) Tty i P733,P807, and P1256 markers are simultaneously associated with 3 traits.
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CCTAGCTTATGGGACGTATGGA CAAAATACCCAGGTCAAAGCA (AG)17 ORS785
TCTCACCCTTCATCTCCTTCC CCGATATTTTGACCGATATTTTGC (AG)15 ORS807
CGTGCGTGATTAACATACCC CATGGAAAGCCGAGTTCTCT (AT)6(AG)11 ORS608
GGATTTTAGTCCGCCAATCA GCGAAGGAACTGAACCGATA (AG)20 ORS609
AACTGGATTTCACAGGGAGTGTT TACGACTGACGATTCCATTTCTC (CT)26 ORS1079
ATGCAACACCCGAATCAAAG CACTTTACGCACACCAAACC (CT)13 ORS718
ACCCTTGGAGTTTAGGGATCA GGGTTTAGCAAATAATAGGCACA (CT)18 ORS1265
TATACGCACCGGAAAGAAAGTC TGCAAGGTATCCATATTCCACAA (AC)13 ORS949
GTACAAAACTTATAAATAAAACAATA GTGAAACCTTCGGACCTCTG (GT)17 ORS378
GCCGTGAAACAGAGAGAGGA CCTGGAACTGAACCGAGAAC (AG)17 ORS694
CCTGAAGCGAAGAAGAATCG CGCCTTATGCTGAGAGGAAA (CT)14 ORS621
CTCCGGTGAGGATTTGGATT CCCATTCACTCCTGTTTCCA (AC)14 ORS488
CCAAACTCTGAATGATACTTGTGAC CTCCATAGCAACCACCTGAAA (AG)7 ORS728
CATGTTTAATAGGTTTTAATTCTAGGG ACGATGCAAAGAATATACTGCAC (AC)17 ORS844
TATACGCACCGGAAAGAAAGTC TGCAAGGTATCCATATTCCACAA (AO)11 ORS878
AAACGGGAAGCAAGAATAGAACA GATTCGGAGCTGTTAGGAGGTAG (AG)18 ORS1179
GGTTGCGGTAGTGGTCTGTAGT ATACTCTTCCACCCTCAAATCCA (CT)10 ORS1215
AAACAAACCTTTGGACGAAACTC CAATGCCATCTGTCATCAGCTAC (GT)8 ORS822
CTCCGTCACCTTAAGCACTTGTA GATGTTGATGTTGGTGAAGTTGC (GT)8(AG)25 ORS1256
GGATTTCTTTCATCTTTGTGGTG ACTATCGAACCTCCCTCCAAAC (CT)15 ORS1088
GACACCGCCAACTTAACACTT GGTACTTGGTATTCATGGGTCAT (GA)17 ORS617
ACTCGCAGTGGTAAGTCGTTAGG TGAATGATCTATGAGTGGTGATGG (CT)19 ORS1064
AGAATTAAACCCAACCCGGAAC AACAAGCAAGCAAATCAACCATA (AG)12 ORS1209
TGAACTCGGTTGATTCTCTAGCC TAGAAGCGGTTGGGTTGACAGTA (AG)28 ORS1264
TGGTCGTAGAATTGTCGGTCAT GCAATCGTTTCACTCTTCCATTC (CT)14 ORS1242
GCACGACCCGGATATGTAAC TGTGCTGAGGATGATATGCAG (CT9)15 ORS630
GGACTCCAACGAGAGAATCAGT TATGAGTTGGCAAGGGCTTC (AG)21 ORS733
TCCAGTTTGGTCTTGATTTGG TGGTCAACGGATTTAGAGTCAA (AG)13 ORS565
GTTCTTGCTTCGATCC GACCCGAACCACACT - HA3040
CTTTTCAATTCCCGCT GGGATGAGCTCTGTC - HA3070
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