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Table 1. Number of isolates, type of variety and place of collecting strawberry samples infected with gray mold

Cultivar Samp!ing Isolate Cultivar Samp!ing Isolate Cultivar Samp!ing Isolate
location No. location No. location No.
Camarosa Bahnamir B29 Camarosa Amirkola B15 Camarosa Sari B1
Dalandi Bahnamir B30 Camarosa Fridonkenar B16 Camarosa Sari B2
Camarosa Joybar B31 Camarosa Amol B17 Dalandi Kiakola B3
Camarosa Ghaemshahr B32 Camarosa Babol B18 Camarosa Sari B4
Camarosa Ghaemshahr B33 Camarosa Amol B19 Camarosa Fridonkenar B5
Camarosa Ghaemshahr B34 Camarosa Ghaemshahr B20 Dalandi Joybar B6
Camarosa Bahnamir B35 Camarosa Fridonkenar B21 Camarosa Bahnamir B7
Camarosa Ghaemshahr B36 Camarosa Bahnamir B22 Camarosa Kiakola B8
Camarosa Ghaemshahr B37 Camarosa Amol B23 Dalandi Kiakola B9
Dalandi Bahnamir B38 Camarosa Babol B24 Camarosa Sari B10
Camarosa Fridonkenar B39 Camarosa Babol B25 Dalandi Babolsar B11
Camarosa Bahnamir B40 Camarosa Babol B26 Dalandi Fridonkenar B12
Camarosa Bahnamir B41 Camarosa Bahnamir B27 Dalandi Joybar B13
Camarosa Bahnamir B28 Camarosa Joybar B14
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Table 2. Primers and sequence used for molecular
identification of the Botrytis cinerea

Primer Sequence

C729+ 5-AGCTCGAGAGAGATCTCTGA-3'
C729- 5-CTGCAATGTTCTGCGTGGAA-3'
ITS4  5-TCCTCCGCTTATTGATATGC-3'
ITS5 5'-GGAAGTAAAAGTCGTAACAAGG-3'
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Table 3. Pathogensis severity and frequency of isolates virulence of Botrytis cinerea on three varieties of commercial
strawberries

Disease severity 0 02 25 510 10-15 15-25 25-50 50-75 75-100 100
Average' 0 1 35 75 125 20 375 62.5 87.5 100 Sensitivit
Score (degree) 1 2 3 4 5 6 7 8 9 10 ensttivity
Cultivars “ Frequency of isolates
Gilasi 10 16 15
1x2 0 0 0 0 0 0 0 625 1400 1500 3525
Comorosa 3 4 5 10 13 4 2
1x2 0 0 10 30 62 200 487 250 175 0 1214
Parus 6 7 10 10 4 4
1x2 0 6 24 75 125 80 150 0 0 0 459

* IMean of disease severity (%) x 2Frequency of isolates

lads o> ‘_".S|5|)52 x (1) Lo s u..i»L.nl #*
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Figure 1. Pathogenicity symptoms of B2 isolate of B. cinerea on the fruit of two varieties of strawberry
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Figure 2. Reaction of strawberry varieties against B34 isolate of B. cinerea three days after inoculation
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Figure 3. Reaction of two strawberry varieties against B40 isolate of B. cinerea three days after inoculation
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Figure 4. Different patterns of colony growth in three isolates of B. cinerea on the PDA medium.
a) colony with concentric circles; b) Cottony shape colony; ¢) Compact and dark gray colony
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Figure 5. Sclerotium formation in seven representative isolates of B. cinerea on PDA medium after 7 days
(Table 3, grades 4 to 10).
A) Sclerotia abundant in concentric circles ; B) Sclerotium in small numbers in a central circle; C) Sclerotia in concentric rings on the sidelines of
petri dishes; D) Sclerotium abundant, coarse and irregularly throughout the entire petri dishes; E) Sclerotia with different sizes and scattered in
petri dishes; F) Sclerotia most transparent and irregular; G) Sclerotia on the number of low and irregular in petri dishes.
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Figure 6. Electrophoretic pattern of B. cinerea isolates in PCR product with the use of C729 primer in agarose gel 1.5%.
A) Molecular weight marker (SM0O311)
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Figure 7. Dendrogram of seven B. cinerea representative isolates agent of rot strawberry for grouping using nearest-neighbor
algorithm and compared to other related sequences registered in Gene Bank (NCBI); Number of isolates are shown in Table 4

oolaiwl 0590 dag o slaaslaz sb g sloges jo B. cinerea sunled sloaslos ojlets ¥ Jooo
Table 4. Number of representative isolates of B. cinerea in dendrogram and related isolates name that is used.
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Table 5. Inhibition percent of fungal growth of B. cinerea in three concentrations oil of anise and two concentrations of
the fungicide Iprodione- Carbendazim

Anise essence

Fungicide” 1000 pl/l 750 pl/l 500 pl/l
Time (hour) Isolate
Four time points 96 Three time points 96 72 48 24 96 72 48 24
100 100 100 100 100 100 100 100 100 100 100 B3
100 100 100 63 100 100 100 23 59 100 100 B4
100 92 100 100 100 100 100 80 84 100 100 B5
100 100 100 43 81 100 100 30 63 84 100 B8
100 100 100 100 100 100 100 0 35 69 100 B9
100 90 100 53 79 100 100 0 13 50 88 B12
100 78 100 33 79 100 100 0 52 79 100 B14
100 58 100 73 100 100 100 28 73 100 100 B16
100 100 100 50 80 100 100 22 67 83 100 B18
100 92 100 58 88 100 100 0 52 73 100 B20
100 100 100 72 100 100 100 60 100 100 100 B27
100 100 100 100 100 100 100 92 100 100 100 B29
100 100 100 50 82 100 100 0 45 77 100 B32
100 100 100 0 53 72 100 62 92 100 100 B35
100 100 100 100 100 100 100 100 100 100 100 B36
100 100 100 77 100 100 100 45 79 100 100 B38
100 100 100 33 83 100 100 23 83 100 100 B42
100 94.7 100 64.8 89.7 944 100 39 70.4 89 99.8 Average
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* Fungicide of commercial Iprodione- Carbendazim in two concentrations of the 1500 and 2000 ppm
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Figure 8. The mean inhibition percent of three concentrations oil of anise and the concentration of 1.5 per thousand of the
fungicide Iprodione- Carbendazim on isolates of B. cinerea
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Figure 9. The mean inhibition percent of three concentrations oil of anise in four different times on isolates of B. cinerea
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Figure 10. Reaction of three varieties of commercial strawberries against isolates of B. cinerea collected from
Mazandaran province (data from Table 3)
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ABSTRACT

The Botrytis cinerea is one of the most important agents of Strawberry fruit rot. In order to identify the
pathogenicity potential of the isolates on fruits and the antifungal effect of Anise essence on this fungus, forty
one isolates of B. cinerea was collected from different areas of Mazandaran province on strawberry showing
symptoms of gray rot on fruits. Following the purification of the fungus, pathogenicity test was done on
Comarosa, Parus and Gilasi varieties of strawberries. Morphological identification of isolates was done in
regard to their vegetative characteristics. Molecular identification carried out using specific primer C729 and
common primers ITS4 and ITS5. Inhibition rate of fungal growth was recorded by Anise oil and Iprodione-
Carbendazim fungicide. The results based on morphological characteristics showed that all isolates belonge
to Botrytis cinerea. Identification of isolates using specific primer C729 showed that all of them had band of
700 bp. Based on disease severity on three strawberry cultivars; isolates were graded into seven groups. The
ITS region of ribosomal DNA of each group was amplified using 1TS4 and ITS5 primers. After sequencing
and alignment, the obtained sequences were compared with the existing sequences in Gene Bank. The results
showed there is high genetic diversity among the isolates, so that and they classified into five groups with
80% similarity. The result of in vitro evaluation of fungicide and Anise essence effect, showed that with
increasing of Anise oil concentration, antifungal activity is also increasing against B. cinerea. Iprodione-
Carnbendazim fungicide could inhibit the growth of isolates on a culture medium.
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