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ABSTRACT

In order to assess the dynamic of Pyricularia oryzae at leaf and panicle neck blast stages, population genetic
structures of the 142 isolates were investigated in a rice field and at three levels using SSR markers and five primer
pair combinations. All the isolates were collected from the two-leaf and panicle stages at three levels. In the first
level, isolates collected from leaf and panicle neck blast stages in the rice field were analyzed. In the second level,
isolates belonged to the leaf and panicle neck populations were collected from tillers of the same rice hill and
analyzed. In the third level, the ienvestigated isolates belonged to three populations and were obtained from three
distinct leaf spots from the same rice leaf in a rice tiller. Based on constructed dendrogram for all of the 142 isolates,
genetic similarity varied from 89 to 100% among the isolates. Population genetic estimations at the three studied
levels showed that the amount of gene flow was 57.62, 10.68, and 4.783, respectively between the isolates. Detection
of mating type idiomorphs of the studied isolates using multiplex PCR showed that all the isolates had Mat1-1
idiomorph. This indicates the absence of sexual reproduction within the M. oryzae populations in rice fields in Guilan
province and the fungus reproduces only in an asexual way. Low genetic variation and high genetic similarity among
the populations of the causal agent of rice blast disease in Guilan province confirm this result.
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Table 2. Primer pair combinations used for selective amplification of mating type idiomorphs in Pyricularia oryzae isolates

Primer locus Idiomorph Primer sequence (5°—3¢) Expected size (bp)
L1 Mat 1-1 ATGAGAGCCTCATCAACGGCAACG 552
L2 ACAGGATGTAGGCATTCGCAGGAC
T1 Mat 1-2 ACAAGGCAACCATCTTGGACCCTG 390
T2 CCAAAACACCGAGTGCCATCAAGC

cloalaz sl SSR JsSge ,Silas 5l oolinul 15511 cir gy Lasss o0l 555 DNA slaaily slows ¥ Jsor

Pyricularia oryzae

Table 3. The number of DNA bands amplified by five SSR primer pair combinations using SSR molecular markers

from Pyricularia oryzae isolates

Number Primer Amplified DNA bands for locus.
1 Pyrms43-44 21
4(864)
2 Pyrms47-48 13
4(781)
3 Pyrms99-100 15
5(718)
4 Pyrms101-102 18
6(50)
5 Mgms13/V/ 19

Sct.5.190/231851
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Figure 1. Phenogram of SSR fingerprinting of 102 Pyricularia oryzae isolates obtained from leaf and neck blast
stages in the same field using UPGMA and SM similarity coefficient.
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Figure 2. DNA pattern reproduced by primer Pyrms 43-44 for Pyricularia oryzae isolates in 2% agarose gel.
Numbers 1 to 18 belong to k4, k5, k10, k18, k21, k16, k9, k6, k20, k39, k33 , k37, k24, k31, k25, k40, k45, and k32
isolates, respectively and M: DNA size marker (100 bp Gene ruler TM DNA Ladder Mix).
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Figure 3. DNA pattern reproduced by the primer Mgms13/V for isolates of Pyricularia oryzae in polyacrylamide gel.
Numbers 1 to 27 belong to sz2, K10, sz3, sz61, sz49, K2, K13, K17, sz64, 5262, K8, K16, K20, sz5, sz1, sz40, sz7,
sz27, 5216, sz30, sz34, K4, K19, sz20, sz42, K47, and K5 isolates, respectively and M: DNA size marker (100 bp
Gene ruler TM DNA Ladder Mix).
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Figure 4. DNA pattern reproduced by Multiplex PCR for identification of mating type idiomprphs of Pyricularia
oryzae isolates in 1% agarose gel. Numbers 1 to 19 belong to sz1, sz5, sz13, sz25, sz11, sz40 k45, k31, sz38, 5260,
k39, k33, 5233, s34, sz47, 526, sz15, B4, and C7 isolates, respectively and M: DNA size marker (100bp Gene ruler

TM DNA Ladder Mix).
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Table 4. Hierarchical analysis of molecular variance (AMOVA) to estimate the distribution of genetic variation
among and within two Pyricularia oryzae populations obtained from leaf and neck blast stages within the same field

Source Df SS MS Est. Var. %
Among Pops 1 4.176 4.176 0.000 %0
Within Pops 100 479.706 4,797 4,797 %100
Total 101 483.882 4.797 %100

Pops: Populations / Df: Degrees of Freedom / SS: Sums of Squares / MS: Mean Square / Est. Var.: Estimated Variance
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