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Table 1. Code, name and geographic origin of isolates used in this study

Code Name Geographic origin
1 MIJA Ardabil

2 AB12 West Azerbaijan

3 S1 Khuzestan

4 K Kermanshah

5 ABS4 Golestan
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Table 2. Analysis of variance for pycnidium coverage percentage of wheat cultivars

Source of variation Degrees of ~ Sum of squares Mean squares
freedom
Cultivar 17 184124.367 10830.854"
Isolate 4 25438.227 6359.577"
Concentration 2 20839.496 10419.747"
Cultivar* Isolate 68 58301.417 857.374"
Cultivar* Concentration 34 5597.437 164.6317
Isolate* Concentration 8 1060.269 132.534"
Cultivar* Isolate* Concentration 136 8783.020 64.581™
Error 540 28860.669 53.446

CV (%)

24

*: Significant at 5% probability level, **: Significant at 1% probability level, ns: Non-significant
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Table 3. Comparison of leaves pycnidium coverage percentage for wheat cultivars treated with M.

graminicola isolates

Isolate
Cultivar MJA AB13 S1 K ABS4
Pishtaz 41.67+4.4bcd”  45+2.8bc 78.33 +4.4ab 53.33+£3.33ab 40+0cde
Mihan 3542.8cdef 18.33+1.6fg 21.67+4.4h 2542 .8ef 16.67+3.33gh
Gaspard 30+2.8cdef 28.33£8.3ef 40+0efg 20+2.8fg 6.67+1.6hi
MV-17 26.67+3.3def 26.67 £3.3def  66.67+3.3bc 36.67 £3.3cd 26.67+4.4efg
Bahar 30 +0cdef 33.33+4.4cde  30+£5ghi 41.67+4.4bcd 35+2.8def
Chamran  20+5.7efg 10£2.8gh 53.33+£3.3cde 10+£2.8gh 20+5.7fgh
Morvarid  0+0g 30+5.7def 35+2.8fgh 8.33+4.4h 0+0i
Pishgam 33.33+3.8cdef  46.67+3.3bc 76.67+6.6b 48.33 +1.6bc 33.3343.3ef
Parsi 4045.7bcde 45+2.8bc 35+5fgh 51.67+6ab 40£5.7cde
Hirmand  4545.7bcd 0+0h 53.33+8.8cde  0+0h 0+0i
Tous 0+0g 0+0h 36.67 £ 4.4fgh  20+2.8fg 0+0i
Marvdasht 16.67+4.4fg 0+0h 0+0i 3.33+3.3h 0+0i
Tajan 45+5.7bcd 30 £2.8def 50 £2.8def 33.33 £1.6de 51.67 £7.2bc
Bulani 51.67+4.4abc 56.67 £4.4b 58.33 £4.4cd 61.67 £1.6a 61.67 £1.6ab
Kavir 60+5.7ab 30 £5.7def 33.33 £3.3gh 45 +2.8bcd 50 £11bdc
Darab-2 70 +£5.7a 70 £5.7a 91.67 +4.4a 43.33 £8.8bcd  73.33£3.3a
Urom 56.67+7.2 ab 4333 £7.2bcd 55 £10.4cde 38.33 +1.6¢d 50 +7.6bcd
Zagros 31.67 +4.4cdef  16.67 +1.6fg 31.67 +4.4gh 43.33 £3.3bcd 30 +5efg

Each data represents the mean of three replicates with the standard error (SE).

*: Means within a column followed by the same letters are not significantly different.
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Figure 1. Comparison of isolates based on the pycnidium coverage mean with Duncan test at 1%
probability level. Means followed by the non-same letters are significantly different
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Figure 2. Dendrogram showing the clustering of 18 wheat cultivars based on pycnidium coverage
percentage data (Euclidean distance, Ward's method)
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Figure 3. Comparison of SA concentrations based on pycnidium coverage mean with Duncan test at
1% probability level. Means followed by the non-same letters are significantly different
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Table 4. Comparison of pycnidium coverage percentage mean in different cultivar treated with 0, 0.75 and 1 mM of SA

Concentration(mM)
Cultivar 0 0.75 1
Pishtaz 51.67+3.98 bex* 50.66+4.07 be 36.66+2.56 be
Mihan 23.334£2.10 ghi 23+2.53 g 15.33£1.59 fg
Gaspard 25+3.26 fghi 23.67+2.84 ¢ 15.33+£2.02 fg
MV-17 36.66+4.35 def 34.33+ 4.13ef 19.66+ 2.26ef
Bahar 34 £1.77 efg 30+ 1.94 fg 21.33£ 1.10 ef
Chamran 22.66+4.57 ghij 224402 g 14+2.83 ghi
Morvarid 14.67+ 2.04 ijk 11.67£2.60 h 6.67+2.60 h
Pishgam 47.66+ 4.7bcd 46.26+ 4.34bcd 37+ 4.3bc
Parsi 42.33+ 2.48cde 42+ 2.3cde 31.66+ 1.46 cd
Hirmand 19+ 2.10 hij 11£2.28 h 8+ 1.15 hij
Tous 11+ 1.78 jk 1222 h 10+ 2.61 hij
Marvdasht 10+ 2.62 jk 8+2.92h 6+1.94]
Tajan 42+ 2.82 cdef 39.33+ 2.35 def 25.33+ 1.66 de
Bulani 58+ 1.67b 54+227b 42+2.53b
Kavir 43.67+ 3.85 cde 41.67+ 3.54 cde 33.33+2.37be
Darab-2 69.66+4.76 a 67.66+5.09 a 47£3.07 a
Urom 48.66+ 3.36 be 47+ 2.22 bed 32.66+ 1.81 be
Zagros 30.66+ 2.62 be 31+ 2.72 fg 18.33£ 1.73 ef

Each data represents the mean of three replicates with the standard error (SE).
*: Means within a column followed by the same letters are not significantly different.
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Abstract

In this study, responses of 18 bread wheat cultivars were evaluated in interaction with
five Mycosphaerella graminicola isolates in the seedling stage. The seeds were treated by
0, 0.75 and 1 mM concentrations of salicylic acid. According to the analysis of variance,
a significant difference (p<0.01) was observed between cultivars, isolates and SA
concentration levels. Also, consistent with the results of the analysis of variance, the
interaction between cultivar-isolate, cultivar-concentration and isolate-concentration
showed a significant difference, this indicates that there are specific interactions between
these interactivities. Seventy-eight percent of cultivars was susceptible in interaction with
all of the isolates and eleven isolate-specific resistances were observed among other
cultivars. Marvdasht with three isolate-specific resistance included the most resistant
cultivars in this study, and after Marvdasht , Hirmand and Tous, with three isolate-
specific resistance but high levels of pycnidia coverage percentage compared to
Marvdasht ranked the next. Based on the virulence, all isolates fell into four different
groups and S1 was virulent on most cultivars, but none of the isolates was avirulent on
all cultivars. Comparison of pycnidia coverage average represents a significant reduction
in the area of pycnidia coverage in ImM concentration of SA compared to the zero and
0.75 mM levels. The 1mM concentration had the greatest impact on symptoms reduction.
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