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Fig. 1. Geographic distribution map of Sclerotinia sclerotiorum isolates from rapeseed fields in
Mazandaran Province. The map was generated using QGIS Desktop (version 3.40.8)
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Fig. 2. Compatible and incompatible reactions among different isolates of S. sclerotiorum tested on PDA

medium after four days: (a) Compatibility, indicated by fusion of the three colonies; (b—c) Incompatibility,

shown as a barrage zone: (b) a region of no mycelia accompanied by a distinct red line; (c) a band of uniform
aerial mycelia.
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Table 1. Microsatellite primers used to characterize isolates of S. sclerotiorum from rapeseed in
Mazandaran province
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Tm (A-C)P Repeat motif Primer sequence (5-3) Locus?
GTAACACCGAAATGACGGC
63 (©neE GATCACATGTTTATCCCTGGC 52
TTTGCGTATTATGGTGGGC
63 (GA)14 ATGGCGCAACTCTCAATAGG -2
CACTCGCTTCTCCATCTCC
60 CAL2 GCTTGATTAGTTGGTTGGCA 83
GCCGATATGGACAATGTACACC
63 (CAB(CT)9 TCTTCGCAGCTCGACAAGG 92
CGATAATTTCCCCTCACTTGC
% (CA)9 GGAAGTCCTGATATCGTTGAGG 122
GTTTTCGGTTGTGTGCTGG
60 TACAILO GCTCGTTCAAGCTCAGCAAG 55-4
55 (CM12 TCGCCTCAGAAGAATGTGC 92-4
AGCGGGTTACAAGGAGATGG
TGCATCTCGATGCTTGAATC
% (CATAZS CCTGCAGGGAGAAACATCAC 106-4
ATCCCTAACATCCCTAACGC
60 (TATG)9 GGAGAATTGAAGAATTGAATGC 110-4
GCTCCTGTATACCATGTCTTG
60 (AGAT)14(AAGC)4 GGACTTTCGGACATGATGAT 114-4
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Table 2. Sampling region, mycelial compatibility groups (MCGs), and SSR haplotype of 56 S. sclerotiorum
isolates.
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Z Sampling region (soguboss %’ Tb: & g Sampling region ogpbose g ,‘g:
(County) mcg (County) mcc
GS1  Sangyabsar (G) ol S 1 10 MD2  Darabkola (M) SIS s 19 17
GGl  Ghalepayan (G) okl als 14 4 MA2  Asram (M) ly! 11 2
GG3  Ghalepayan (G) ol 4l 9 11 M1 Jafkhaneh (M) s i 11 1
GL2 Lamrask (G) Sl pod 1 1 MT?2 Dashtenaz (M) FEORS 3 18
GH1  Hasanabad (G)  sbl pr 13 12 STL e (;)”L“‘”)’*’“ 25 1
GM2  Mehdiraje () e ! ! SL2 Shevilasht-Khj:k:;f(;)m T2 !
BH1  Hosseinabad (BE)  obl ipw> 28 4 SN1 Shevilasht-Noka:\;Z ElrlTSA))Ly 2 19
BT1  Gharetape (BE) i 1 1 SE L N T 20
Panbehzarkoti-Esfandan (S)
BG2 Gorjimahale (BE) s~ o8 ! 13 S Farim- Jafarkola (S;E)u? " 18 !
BV1 Rekavand (B) 5 i 4 S8l Semeskandeh- SSYSIJT(:)IZ?ST 10 !
BV2 Rakavand (BE) = % 14 SB2 Semeskandeh- I;lssl;;ld(;l:?s? 2 2t
BP2  Pasand (BE) sy 6 15 SR1 _ P ekt g 22
Shevilasht- Karsam (S)
Bzl  Tazehabad (BE) ol o 21 9 SR2 _ et 16 3
Shevilasht- Karsam (S)
Lo a5 gaw Ob1 8
BL Klack (BE) = 2 ’ Sul North Farahabjd— Sotj‘t‘eh.(SC))s 16 23
BE1 Emamdeh (BE) ol 1 1 D Duncha (J) lxigs 24 24
NU1 Umal (N) Jleg! 7 4 M2 Mianmelk (J) Sl ke ) 3
NA2 Ablou (N) ol 29 2 JM3 Mianmelk (J) She oo 4 25
NA3 Ablou (N) 5L 2 2 JR Rangrizmahaleh (J) b S, 26 26
NP1 Chalehpol (N) S 4> 4 8 JL Aliabad (J) obl e 27 3
NP2 Chalehpol (N) &l 7 7 JK1 Kordkola (J) Ws S 4 27
NP3 Chalehpol (N) Sl 7 7 JK2 Kordkola (J) Wo,S 8 3
NB Berijan (N) o 23 4 Jjo1 Golmahaleh (J) als J5 6 2
NN1 Nozarabad (N) oLl 34 1 16 BM1 Moalemkola (BA) M o 5 28
NZ1 Ziaratkola (N) M5, 5 12 6 BM3  Moalemkola (BA) MW oleo 20 1
NZ2 Ziaratkola (N) M5, 5 12 2 BA2 Lalehabad (BA) SN 5 29
NS2 Samandareh (N) 08 bl 4 8 BA3 Lalehabad (BA) NN 5 30
MS Sourbon (M) obyge 17 2 BF1 Afrakoti (BA) R 30 31
MU1 Ussa (M) Log! 3 6 BF3 Afrakoti (BA) R 5 4

@ G, Galugah; BE, Behshahr; N, Neka; M, Miandorod; S, Sari; J, Juybar; BA, Babol
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Table 3. Genetic variation at 10 microsatellite loci used to analysis S. sclerotiorum collected from
Mazandaran province

&5 EeS o;3lail ogaze ol oanline slo Jﬂ R e
Gene diversity Size range (bp) Alleles observed Locus
0.4591 318-320 2 5-2
0.3367 168-172 2 7-2
0.5503 240-255 4 8-3
0.2812 356-370 3 9-2
0.4649 212-220 3 12-2
0.6109 178-220 5 55-4
0.4789 369-377 3 92-4
0.8820 498-600 14 106-4
0.6926 340-357 4 110-4
0.6664 350-388 6 114-4

TOAVY () (5 ) Lamsgd ond aalone 5 £953
2 Gene diversity calculated via Nei's method (Nei 1973)
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Table 4. Estimation of genetic variability in S. sclerotiorum populations based on SSR marker

If He Ned Na®  H(unique) Hb na  Population Corraz
0.8030 0.4888  2.2325  2.60 2 5 Galugah ol5l5
0.8751 05111 24545  2.90 4 7 Behshahr Cedag
0.8256 0.4909 23174  2.80 3 6 11 Neka s
0.7780 0.4666  2.1454  2.60 2 5 6  Miandorod S5y85 oo
0.7034 0.4120 1.8291  2.70 5 7 10 Sari b
0.8123 05062 21951  2.60 4 6 8 Juybar Ses>
0.7493 0.4444 21012  2.60 4 6 6  Babol Jb

d

ols Sledlbl (asla o 55 895 8 ise slallT olaws @ ouds sunlice (sla T slass € couishle © iopnon ojlusl

2 Population size, ® Haplotype, ¢ Observed number of alleles, ¢ Effective number of alleles,
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ABSTRACT

Scleratinia stem rot, caused by the fungus Sclerotinia sclerotiorum, is one of the most important diseases of
rapeseed in Iran. To assess the genetic diversity of S. sclerotiorum isolates, sampling was conducted from rapeseed
fields in different regions of Mazandaran Province. A total of 56 isolates were selected based on their geographical
distribution. Then, mycelial compatibility groups (MCGs) and simple sequence repeat (SSR) markers were used to
analyze the genetic structure of these distinct isolates. In total, 32 MCGs were identified, of which 59.4% contained
only a single isolate, while the remaining groups consisted of 2 to 7 isolates. Molecular analysis was performed using
10 pairs of microsatellite primers. In total, 31 microsatellite haplotypes were identified across all populations, with a
few haplotypes found at high frequencies. Gene diversity among the seven populations ranged from 0.4120 to 0.5111.
The highest and lowest levels of genetic diversity among the populations were observed in the Behshahr and Sari
counties, respectively. No significant association was found between microsatellite haplotypes and mycelial
compatibility groups (V = 0.75, p = 0.36). The findings of this study will be beneficial for breeding resistant cultivars
and developing disease management strategies for Sclerotinia stem rot.

Key words: Genetic diversity, Mycelial compatibility, Microsatellite markers, Oilseed rape, Sclerotinia stem rot

1 and 2. PhD. Student and Assistant Professor, respectively, Department of Plant Protection, SR.C., Islamic Azad
University, Tehran, Iran

3. Assistant Professor, Plant Protection Research Department, Agricultural and Natural Resources Research Centre of
Mazandaran Province, Agricultural Research, Education and Extension Organization, Mazandaran, Sari, Iran

Corresponding author: srezaee@srbiau.ac.ir



