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The paper deals with the virulence of genotypes which are causal
agents of powdery mildew in wheat proliferated by sexual reproduction,
in 1988 and 1989. Analysis of 735 isolates showed that dominant genes
had virulent formulae 1, 2, 3a, 3b, 5, 6, 8/4a and 1, 2, 3a, 3c, 5, 6,
8/3b, 4a. 45 genotypes were found in 1988 and 83 in 1989. Frequencies
of V=3b and V—4a were the lowest. Most genotypes possessed 5 to 8
virulent genes.
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Introduction

Powdery mildew induced by the fungus Erysiphe graminis f. sp. tritici is regular
and economically significant disease of wheat in our country. It has been spread in all
wheat growing regions reducing significantly the grain yield. According to Nikoli¢
(1965), the yield reduction in the commercial wheat fields was as great as 45%. According
to our results (Stojanovic¢ and Stojanovi¢, 1990), the maximum yield
decrease, achieved in average for three varieties which were grown in the conditions of
artificial infection and different levels of plants nutrition in pots, was 56.1%. Due to its

efficiency, varietal resistance is most effective, safe, and economically feasible control

(PowersandSando, 1960: Ko stiéetal, 1987).
The successful wheat breeding for resistance to causal agent of powdery mildew is

based on the identification of virulence and changes in the pathogne population. In our
inual population surveys started in 1961, when physiological races were

country, the cont
been continuing up to day (Stojano-

identified (Smiljakovié, 966) and have
vié, et al, 1990). In early 70s, the conventional investigations of physiological races

were improved by introducing the survey of the pathogen population virulence (K o s t ié

*)The investigations were partially funded by the Project YU USDA—JFP 761 -81
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and Pribakovig, 1981,1985;Stojanovié and Pono3§ 1988, 1990) based on
the interaction between resistant alleles and virulence according to the ‘gene—for—gene’
theory (F | o r, 1955). Those wheat varieties and genotypes which posses identified genes
for resistance were used as differentials in these investigations (Briggle, 1969;
Mcintosh, 1979).

The breeding for resistance is faced with the problem of the occurrence of new
genotypes of parasite to which the resistant varieties may become susceptible. Different
systems for resistance employment exist (B ennett, 1984) to preserve it as long as
possible and to repress the occurrence of epiphytotic. New parasite genotypes in nature
generate by mutations and/or recombinations during the sexual reproduction. The

objective of this investigation was to study the virulence of genotypes proliferated by
sexual reproduction.

Material and Methods

Cleistothecium samples, collected from different varieties of fully matured wheat at
different locations (over 150) in southeast part of the country in 1988 and 1989 were used in the
examination. The dry wheat leaves with visible cleistothecia were preserved in a refrigerator at 4°C.
The tests were conducted according to the unique methods in the Institute of Small Grains in
Kragujevac and in the Instutute of Field and Vegetable Crops in Novi Sad. From all 372 samples which
we collected, 735 isolates were tested in order to provide reliable results. Wheat varieties or lines
known to have Pm1, Pm2, Pm3a, Pm3b, Pm3c, Pm4a, Pm5, Pm6, and Pm8 genes for resistance were
used in the investigation (Table 1).

T ab. 1. — Wheat varieties and lines used to identify specific virulence genes of Erysiphe
graminis tritici
Sorte i linije p3enice koris¢ene za identifikaciju specifiénih gena virulentnosti Erysiphe graminis tritici

Variety Cl Reslistance gene Location Origin Corresponding
or line virulence
Sorta lli Gen otpornosti Lokaclja Poreklo Odgovarajuéa
linija virulentnost
Axinster/®Cc 14114 Pm 1 TAL T aestivum V-1
Ulka/8ce 14118 Pm2 5 DS - V2
Asosan/® /Cc 14120 Pm 3a 1AS T. aestivum V—3a
chul/8ce 14121 Pm 3b 188 T aeativum V—=3b
Sonora/3Cc 14122 Pm 3¢ 1 AS T. aestlvum V-3¢
Khapli/®cc 14123 Pm 4a 2AL T dicoccum V—4a
Hope/®Cc 14124 pm5 7BL T dicoccum V-5
Mich, Amber/®Cc 14033 Pm6 2B T. timophseyi V—6
Kavkaz — Pm8 1B S. cereals V-8

The cultures of fungi were produced by standard method (Nover, 1957) and the benzimidazole
method Wolfe, 1965). We shall briefly present the standard method detailly described b
Smiljakovié¢ (1966). 50 cleistothecia were separated per each |eaf sample and placed on th
filter paper fitted inside the lid of Petri dish. The lid Was put on the glass cylinder whif:)h was ug'ed to
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isolate the plants of the susceptible variety Little Clug grown in pot. The filter paper was regularly
moistened to facilitate opening of cleistothecia and release of asci and ascospores. The primary
colonies of the fungus could be seen on the leaf segments after 8—10 days. The pure monopustular
Cultures were separated and put on wet filter paper for fructification. Inoculum was reproduced after
24 hours and was used for inoculation of differential.splants which were planted in the boxes according
to definite order. The plants were inoculated at the two—leaf stage by shaking the conidia. 8 to 10
days after the inoculation, the seedlings reaction was scored determining the infection type on the
scale from 0 to 4 (Mainsand Dietz 1930), where o = immune, 1 = resistant, 2 = moderately
resistant, 3 = moderately susceptible, and 4 = susceptible. Infection type of 0—2 indicates a resistant
reaction, whereas infection of 3—4 indicates susceptibility.

The method of benzimidazole requires the use of leaf segments, unlike the standard method.
Cleistothecia were placed on wet filter paper fitted inside the lid of Petri dish. The leaf segments of the
susceptible variety Little Club were placed on the bottom of Petri dish on 4.5 g/| agar containing
0.10-0.15 g/I benzimidazole and kept at 11—15°C, illuminated at low intensity. After the fungus
primary colonies developed on the leaf, the individual colonies were transferred into the tubes
containing 1-2 cm3 benzimidazole solution with the concentration of 150 ppm. After inoculum
generation, the leaf segments of differential varieties were inoculated in a clear plastic box on water
agar containing benzimidazole, surface upwards. The leaf segments were inoculated with the pure
cultures of each isolate with the inoculum concentration such as to allow the development of between
20 and 50 colonies per cm2, such as it was done by B row n and W o | f e (1990). The reaction was
scored the same way as with the previous method. However, the standard method gave more typical
infection types, so it was applied more frequently.

Results and Discussion

According to Tables 2 and 3, itis obvious that numerous Erysiphe graminis tritici
genotypes are produced by sexual reproduction. The isolates with the common
phenotypic virulence were prevailing in both years (1, 2, 3a, 3b, 3¢, 5, 6,8/4aand 1, 2,
3a, 3¢, 5, 6, 8/3b, 4a). The similar results were achivedby Namuco etal., (1987) and

T ab. 2, — Virulence formulae of Erysiphe granimis tritici in 1988
Fromule virulentnosti Erysiphe graminis tritici u 1988. godini

No Virulence formulae Number of Number of Frequency
culture  V/A*) isolates localities (%)
Br. Formule virulentnostl Broj Broj U&estalost
kulture  V/A izolata lokaliteta (%)
1 1,2,33,3b,3c,43,5,6 2 2 0,69
2 1,2,3a,3b,3c,5,6/4a 31 19 10,65
3 1,2,33,3¢,43,5,6/3b 4 3 1,37
4 1,2,3a,3b,3c,43,6/5 1 1 0,34
5 1,3a,3b,3c,43,5,6/2 7 4 2,40
6 2,3a,3b,3c,4a,5,6/1 2 2 0,69
7 1,2,3a,3b,3c,6/4a,5 2 1 0,69
8 1,2,33,3¢,5,6/3b,4a 62 28 21,30
9 1,2,3b,3c,5,6/3a,4a 2 2 0,69
10 1,2,3¢,4a,5,6/3a,3b 3 2 1,03
11 1,3a,3b,3¢,5,6/2,4a 5 3 1,72
2 2 0,69

12 1,3,a3,3c,4a,5,6/2,3b
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13 2,33,3b,3¢,5,6/1,4a

3 2 103

5 2 1.71 .
14 . 2,33,3c,4a,5,6/1 3b 2 0,69
15 3a,3h,3¢,4a,5,6/1.2 2 5 481
16 1,2,3¢,5,6/3a,3b,4a 14 " 069
17 1,2,32,3¢,6/3b,4a,5 2 i 034
18 1,2,33,3¢,5/3b,40,6 1 5 069
19 1.33,3b,3¢,6/2,42,5 2 o 4a
20 1,32,30,5,6/2,3c 42 1 1 0.3
21 1,32,3¢,42,6/2,30 5 1 1 ’
2 1,33,3¢,5,6/2,3,4a 33 18 11,34
23 1,3b,305,6/2.30 4a 24 2 069
24 1,3¢,43,5,6/2,3a,3p 3 2 1,03
25 2,3a,3¢,5,6/1,3b,4a 138 8 4,47
26 2,3b,3¢,5,6/1,3a,42 2 2 0,69
27 2,3b,4a,5,6/1 »33,3¢ 1 1 0,34
28 2,3c,4a,5,6/1 ,3a,3b 4 2 1,37
29 33,3b,3c,5,6/1 2,42 2 2 0,69
30 38,3¢,43,5,6/1,2.3 6 3 2,06
31 1,2,3¢,6/ 3a,3b,4a,5 1 1 0,34
32 1,2,5,6/3a,3b,3¢,4a 1 1 0,34
33 1,33,3¢,6/2,3b,42,5 30 19 10,31
34 1,3,5,6/2,3b,3¢,4a 1 1 034
35 1,3¢,5,6/ 2,33,3b,4a 10 4 394
36 1,42,5,6/2,3a,3p 3¢ 1 1 0.34
37 2,30,5,6/1 ,38,35,43 3 2 1'03
38 2,4a,5,6/1 ~33,3b,3¢ 1 1 0.34
39 3a,3¢,5,6/1,2,3b,4a 12 5 4 12
40 3b,3¢,5,6/ 1,2,3a,4a 2 1 0'69
41 3¢,43,5,6/1,2,3a,3p 3 2 i
42 1,3¢,6/ 2,3a,3b,4a,5 1 1 6 24
43 1,5,6/ 2,3a,3b,3c,4a 3 2 1 '03
44 25,6/1 ,3a,3b,3c,4a 1 1 ¢
45 33,3c,6/1 2,3b,4a,5 1

0,34
Total — Ukupno 29

1
\»\m
')Virulent/AviruIent genes (Virulentni/Avirulentni geni)

-~

NandWo | ¢ ., 1990).
Ual genotypes in nature g * 19
—plant. According t .

epends greatly on theijr
$tié ang P

. dif.-f Ng the sexual reprod,uéﬁon.
eren Oriai -

and to the recombination of different Virulence alleles Cor'ug,e,:;u:‘:lcha::ctenwﬁﬁ
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T ab. 3.— Virulence formulae of Erysiphe graminis tritici in 1989
“Formule virulentnosti Erysiphe graminis tritici u 1989. godini

No °  Virulence formulae Number of

Number of Frequeqcy
culture Vv/A+ isolates localities (%)
Broj Formule virulentnostl Broj Broj U&estalost
kulture V/A izolata lokaliteta (%)

1 2 3 4 5
1 1,2,3a,3b,3¢,4a,5,6,8 33 19 743
2 1,2,3a,3b,3c,4a,5,6/8 2 2 0,45
3 1,2,3a,3b,3c,4a,6,8/5 1 1 0,22
4 1,2,3a,3b,3¢,5,6,8/4a 53 27 11,94
5 1,2,33,3¢,4a,5,6,8/3b 13 8 2,93
6 1,2,3b,3¢,4a,5,6,8/3a 32 19 7,21
7 1,3a,3b,3c,43,5,6,8/2 1 1 0,22
8 2,3a,3b,3c,4a,5,6,8/1 1 1 0,22
9 1.2,33,3¢,5,6,8/3b,4a 50 31 11,26
10 1,2,33,3¢,43,5,6/3b,8 1 1 022
1 1,2,3a,3b,3¢,6,8/ 435 6 4 1,35
12 1,2,3a,3b,3c,5,8/4a,6 1 1 0,22
13 1,2,3b,5,6,8/3a,4a 3 2 0,67
14 1,2,3c,4a,5,6,8/3a,3b 1 1 0,22
15 1,3a,3b,3c,4a,5,8/2,6 3 2 0,67
16 1,3a,3b,3¢,5,6,8/2,4a 5 3 1,13
17 2,33,3b,3c,5,6,8/1,4a 3 2 0,67
18 2,3a,3¢,4a,5,6,8/1,3b 2 2 0,45
19 1,2,33,3c,4a,6/3b,5,8 1 1 0,22
20 1,2,3a,3¢,5,6/3b,4a,8 3 3 0,67
21 1,2,33,3¢,5,8/3b,4a,6 5 3 1,11
22 1,2,32,3¢,6,8/3b,4a,5 4 2 0,90
23 1,2,3b,3c,4a,5/3a,6,8 1 1 0,22
24 1,2,3b,3¢,5,8/3a,4a,6 7 3 1,58
25 1,2,3¢,5,6,8/3a,3b,4a 31 12 6,98
26 1,3a,3b,3c,6,8/2,4a,5 6 3 1.35
27 1,3a,3¢,4a,5,6/2,3b,8 1 1 0,22
28 1,3a,3c,4a,5,8/2,3b,6 2 2 0,45
29 1,33,3¢,5,6,8/2,3b 4a 1 1 0,22
30 2,35,3b,3¢,6,8/1,4a,5 1 1 0,22
31 2,33,3¢,5,6,8/1,3b,4a 17 9 3,83
32 2,3¢,4a,5,6,8/1,3a,3b 1 1 0,22
33 3a,3b,3c,43,5,8/1,2,6 1 1 022
34 1,2,33,5,6/3b,3c,4a,8 1 1 0.22
35 1.2,32,6,8/3b,3c,4a,5 1 1 029
36 1.2,3¢,5,6/32,3b,4a,8 3 3 0'67
37 1.2,3¢,5,8/3a,3b,4a,6 1 1 0.22
38 1,2,3¢,6,8/3a,3b 45,5 1 1 0'22
39 1.3a,3¢,42,5/2,3b,6,8 1 1 0 22
40 1,33,3¢,4a,6/ 2,3p,5,8 2 2 0’ 45
4; 1,3a,3c,5,8/2,3b,4a,6 21 10 4 '73

4 '
1,32,3¢,6,8/2,3b,4a,5 6 a 1 56
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43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81

82
83

1,3a,5,6,8/2,3b,3c,4a
1,3b,3¢,5,8/2,3a,4a,6
2,33,3¢,5,6/1,3b,4a,8
2,33,3¢,5,8/1,3b,4a,8
2,3b,3c,43,5/1,3a,6,8
2,3b,3¢,5,6/1,3a,4a,8
2,3¢,5,6,8/1,3a,3b,4a
3a,3b,3¢,6,8/1 2,4a,5
3a,3c,4a,5,8/1 2,3b,6
1,2,3¢,5/ 3a,3b,423,6,8
1,2,6,8/ 3a,3b,3c,4a,5
1,3a,3¢,5/ 2,3b,4a,5,8
1,33,3¢,8/ 2,3b,4a,5,6
1,3a,5,8/ 2,3b,3c,4a,6
1,3¢,5,8/ 2,ea,3b,4a,6
1,3¢,6,8/ 2,33,3b4a,5
1,5,6,8/ 2,33,3b,3c,4a
2,33,3¢,5/ 1,3b,4a,6,8
2,3¢,5,6/1 .33,3b,4a,8
2,3c¢,5,8/1 +33,3b,4a,6
3a,3¢,5,8/ 1,2,3b,4a,6
3a,3¢,6,8/1 »2,3b,4a,5
3b,3c,5,8/1 2,33,43,6
1,2,5/ 3a,3b,3c,4a,6,8
1,28/ 3a,3b,3c,4a,5,6
1,33,8/2,3b,3c,4a,5.6
1,3¢,5/ 2,33,3b,43,6,8
1,5,8/2,33,3b,3¢,4a,6
2,3¢,5/1 ~3a,3b,43,6,8
3a,3¢,5/1 .2,3b,4a,6,8
33,3¢,6/1 ,2,3b,4a,5,8
3a,43,8/1,2,3b,3c,5,6
3a,5,8/ 1,2,3b,3c,4a,6
1,3c/ 2,3a,3b,4a,5,6,8
1,6/2,3a,3b, 3c,4a3,5,8
1,8/ 2,33,3b,3c,4a,5,6
3a,8/1 2,3b,3c,43,5,6
3¢,8/1 ,2,3a,3b,4a,5,6
5,8/1 ,2,33,3b,3c,4a,6
6,8/1 ,2,3a,3b,3c,4a,5
5/1 ,2,3a,3b,3c,4a,6,8
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12633 (Pm 2 + Pm 6), Normandie (Pm 1, Pm 2 and Pm 9), etc., should be used.
According to Bennett (1984) and Lebede va (1986) eleven resistance genes have
been identified so far, which is insufficient to have a real picture of the virulence of
individual genotypes. A large number of the parasite’s genotypes possessing different
virulence makes the breeding for resistance difficult. It calls for an efficient determination
of resistance sources and their incorporation in new varieties. In Yugoslavia, the most
varieties grown in commercial fields are susceptible to powdery mildew agent. Our
investigations showed that the same genotypes were obtained from different varieties and
localities by sexual reproduction, which indicates that genotypes formation is not limited
to the local climatic conditions and variety.

It is important to know the individual frequency of virulence alleles, because their
recombination is performed in sexual reproduction (Table 4). The obtained results
showed that numerous genotypes had V—1, V-2, V—3a, V-5, V—6 and V-8 virulence.
alleles. In 1988 each one was represented in more than 56%, while in 1989 in more than
66%. Regardless the differences which occurred in different years, it is obvious that V—3b
and V—4a had lower frequency than the others. This agrees with the results achieved by
Limpertetal (1987) analyzing the population virulence in Europe. According to the
results of H e un (1987), virulence alleles for resistance genes Pm 1, Pm 4a and Pm 8 are
present in northern Germany, while the gen Pm 3b is more effective in southern part.
According to N a m uc o et al. (1987), the most of the isolates had virulence to Pm 2, Pm
3c, Pm 4, Pm 6 and Pm 8. A small number of isolates had virulence to Pm 1 and Pm 3a
(below 3%), while none of the isolates had virulence to Pm 3b. A high frequency of allele
V-8 is underfined, because the gen Pm 8 was obtained in transgression from rye. This
gene was successfully used at producing commercial varieties Aurora and Kavkaz in the

T ab. 4. — Frequency of the virulence genes in the isolates of Erysiphe graminis tritici
reproduced sexually

Ud&estalost gena virulentnosti u izolatima Erysiphe graminis tritici nastalih polnim razmnoZavanjem

Virulence 1988 4989
genes
Geni No of isolates No of isolates
virulent. in each culture Frequency In each culture Frequency
Br. izolata u U testalost Br. izolata u Udestalost
svak o] kulturi % svako] kulturi %
V-1 228 78,35 320 72,07
V-2 163 56,01 305 68,69
V—3a 233 80,07 293 65,99
V-3b 35 12,03 170 38,29
V-3¢ 225 77,32 406 91,44
V—4a 49 16,84 106 2387
V-5 265 91,06 391 88,06
V-6 290 99,66 316 71,17
V-8 - - 403 90,76

Plant Protection Vol. 42 (1991/1), No 195, pp 719 13
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T ab. 5. — Relation between some virulence genes in genotypes _
of Erysiphe graminis tritici . \

Odnos izmedu pojedinih gena virulentnosti u genotipovima Erysiphe 14
' graminis tritici 3

Relation 1988
Odnos No of common isolates % No of common isolat
Br. zaJedni&kih izolata Br. zajedni&kih izol
V-1 :Vv=2 129 44,33
V-1 :V-33 187 64,26
V—1 :V-3b 55 18,90
V—1 :V-3¢ 221 75,94
V-1 :V—4a 24 8,25
Vel V-5 191 65,63
V-1 :V—6 230 79,04
V—1 :v-8 - 2
V-2 :Vv-_3; 128 43,99
V-2 :v—3p 50 17,18
V-2 :v_3¢ 157 53,95
V-2 :VvV-4, 23 7,90
V-2 :v-5 155 53,26
V-2 :v-8 = &)
V—3a: V-3¢ 230 79,04
V—3a: V4, 33 11,34
V—-3a: V-5 196 67,35
V—3a: V-6 234 80,41
V—3a:Vv-8 A A
V—3b : V—3¢ 64 21,99
V—3b: V-4, 16 5,50
V—3b 7 V—5 75 25'77
V-3b:Vv—6 81 27.84
V—-3b:Vv-8 el -
V—3c:V—4; 45 15,46
V—3¢c:V-5 : 227 78,01
V—3c:v-8 X ‘_
s 2 em
V—4a:v_g o 1.6,8—4
V-5 :v_g
V-5 :v_g 2‘18 85,22
V—6 :v-8 i
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timopheevi (Jorgensen and Jensen,
12633 with the gene Pm 2. Because of its high
breeding programs all over the world (Bennett, 1984), and in our country as well
(Javor, 1981;Stojanoviéand Pono § 1988), However, there are no data about
the presence of the gene Pm 6 in Yugoslav varieties, especially in those occupying the
largest producing acreages. It can be supposed that the gene Pm 6 is widely spread,
according to the results which indicate that the virulence allele V—6 was present in 290,
out of 291 isolates. The high frequency of the allele V—5 was expected because of the
recessive gene Pm5 (Lawand Wo | f e, 1966).

The relationship between individual virulence alleles is not accidental (Table 5).
The most collective V—1 and V—2 isolates were in the combination with V—-3a, V-3c,
V-5, V—6 and V-8, and the least with the alleles V—3b and V—4a. It indicates that the
most cultivated varieties possess some of Pm 1,Pm 2, Pm 3a, Pm 3¢, pm 5, Pm 6 and Pm
8 resistance genes. Virulent genes proliferated by sexual reproduction existed for all Pm
genes. Consequently, the cumulation of already known resistance genes in one variety
would not be sufficient protection. The sources of resistance should be searched for in
the wheats relatives. The resistant hybrids of soft wheat should be bred through the
transgression of their genes (Urazalievand Kozahmedo v, 1980), which could
be furthermore used as resistance donors in breeding new commercial varieties.

As a results of the recombination, of genes for virulence, the genotypes with
different number of genes are forming during the sexual reproduction (Figure 1). The
most gen'otypes, according to data from 1988, possessed 4 (21.99%), 5 (29.89%), and 6

1972) and is present in hexaploid line Cl
resistance, this line has been widely used in

@ 17

y O 199 sl ok

ke Fig. 1. — Frequency of isola-

tes of Erysiphe graminis tritici
with different number of the

virulence genes
M_ Ugestalost izolata Erysiphe graminis
tritici sa razli¢itim brojem gena viru-
lentnosti

Frequency (% of isoltes) — Utsrtsiost I\ lzolets)

Number of virulencs genes — Bre] virulminh g
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(29.55%) genes for virulence and in 1989: 6 (18.47%), 7 (16.89%120:-‘::(,8 t(’ '
Therefore, a part of the population originated fr0fn ascospores o Sy
reproduction, possesses a large number of genes for virulence. ;:\ccor ing d‘ T
kovié (1966), the number of conidial generations reaches 1'8 in autumn and sprir
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Rezime

Pepelnica, koju prouzrokuje biotrofna dliiva Erysiphe graminis
ekonomski zna&ajna bolest p3enice u nas, Za zaitity otpornih %orata o
poznavanje virulentnosti genotipova ove gliive i promena koje
popullaciji.
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virulence of the Erysiphe graminis DC ex Merat f. sp. trotici Em. Marchal genotypes proliferated
e

Pr.i polno-m razmnf)iavaniu dolazi do rekombinacije razli¢itih gena virulentnosti i
formiranja nOV‘h' NG Zato su za ova proudavanja korisene kleistotecije
prikupljiene u vellkon! broju lokaliteta u jugoisto&énom delu Jugoslavije i sa razligitih
sorata. Tokom 1988, i 1989. godine prou&ena je virulentnost 752 izolata u Institytu za
strna Zita u Kragujeveu i Institutu za ratarstvoi povrtarstvo u Novom Sadu. Za ova
prou€avanja su koriséene sorte i linije penice sa genima otpornosti Pm 1, Pm 2, Pm 3a,
Pm 3b, Pm 3c, Pm 4a, pm 5, Pm 6 i Pm 8 (Tab. 1). Njihovi sejanci su inokulisani gistim
kulturama dobijenih od askospora, a reakcija je odredivana pomocu tipova infekcije od 0
do 4 (Mains i Dietgz, 1930). Pored standardne metode rada (Nover, 1957)
primenjena je i metoda benzimidazola (W o | f e, 1965).

Dobijeni rezultati pokazuju da se polnim putem formira veliki broj genotipova
Erysiphe graminis tritici {Tab. 2 i 3). U 1988. godini je identifikovano 45, a u 1989.
godini 83 genotipa. Dominantni u obe godine ispitivanja su bili izolati sa zajedni¢kom
fenotipskom virulentno3éu 1, 2, 3a, 3b, 3¢, 5, 6,8/4ai 1,2, 3a, 3c, 5, 6, 8/3b, 4a. Veliki
broj genotipova je imao malu ugestalost, ali su mnogi od njih bili jako virulentni, jer su
posedovali 6—8 odgovarajucih alela virulentnosti. Neizvesno je kakva je njihova sudbina u
prirodi, jer zavisi kako ée se adaptirati u uslovima sredine i domacina. Ova istraZivanja su
pokazala da formiranje genotipova polnim razmnoavanjem nije usko vezano 2a
mikroklimat i sortu, jer su dobijeni isti genotipovi sa razligitih sorata i vise lokaliteta.

Polnim razmnoZavanjem se vrsi rekombinacija postojecih alela virulentnosti,
pa je znadajno poznavati njihovu pojedina&nu ulestalost (Tab. 4). Najvecu udestalost su
imali V=1, V—2, V-—3a, V-5, V—6 i V-8 aleli virulentnosti. Svaki od njih je u 1988.
godini bio zastupljen sa viZe od 56%, a u 1989. godini sa vise od 66%. | pored izvesnih
razlika po godinama jasno se uodava da je uéestalost V-3b i V—4a znatno manja od
ostalih.

Odnos izmedu pojedinih alela virulentnosti nije sludajan (Tab. 5). Najveci broj
zajednitkih izolata v—1i V-2 je bio u kombinacijama sa v—3a, V=3¢, V-5, V-6 i
V—8, a najmanji sa V—3b i V—4a alelima. To ukazuje na moguénost da vecina gajenih
sorata poseduje neke od Pm 1, Pm 2, Pm 3a, Pm 3c, pm 5, Pm 6 i Pm 8 gena otpornosti.

Kao rezultat rekombinacija gena virulentnosti pri polnom razmnozavanju formiraju
se genotipovi sa razli¢itim brojem gena (Graf. 1). Najveéi broj genotipova je prema
podacima iz 1988. godine posedovao 4 (21,99%), 5 (29,89%) i 6 ( 29,55%), a iz 1989.
godine 6 (18,47%), 7 (16,89%) i 8 (23,20%) gena virulentnosti. To govori da deo
populacije koji nastaje od askospora poseduje veliki broj gena virulentnosti.

Analizu strukture populacije ove gljive treba vrsiti u toku vegetacije p3enice, jer
veliki broj genotipova nastaje i bespolnim razmnoZavanjem. Postojanje genotipova
razli&ite virulentnosti predstavija otezavajuéi faktor pri selekciji otpornih sorata. Vezan je
sa potrebom brzog otkrivanja novih izvora otpornosti i njihovog ugradivanja u nove sorte.
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