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Vertical distribution of foliar pathogens on wheat

1 1 2 3 3R. Rodeva *, Z. Stoyanova , S. Nedyalkova , M. Pastirčák , M. Hudcovicova

1Department of Applied Genetics and Plant Biotechnology, Institute of Plant Physiology and Genetics, Bulgarian Academy of Sciences, 21 Acad. G. 
Bonchev, 1113 Sofia, Bulgaria
2Field Crop Institute, 6200 Chirpan, Bulgaria
3Plant Production Research Center Piestany, 122 Bratislavska, 92168 Piestany, Slovakia

Abstract. Wheat (bread and durum) is the most widely distributed crop in Bulgaria. Leaf spotting diseases of wheat are associated mainly with a complex of 
three fungal pathogens, which cause septoria leaf blotch. Lately, Pyrenophora tritici-repentis has been increasingly observed in Bulgaria. The purpose of the 
present investigation was to estimate the vertical distribution of these important leaf spotting pathogens during the post-anthesis period making a comparison 
between bread and durum wheat cultivars. P. tritici-repentis was the ubiquitous fungus in all studied sites with higher frequency of occurrence from lower to 
upper leaf layers. The inciters of septoria leaf blotch were predominant on bread wheat especially on cultivar Enola due to its susceptibility to Zymoseptoria 
tritici. In the lower and middle leaf layers they were more frequent than P. tritici-repentis. On durum wheat P. tritici-repentis was the most prevalent pathogen in 
all leaf layers especially on cultivar Saturn, while Z. tritici was found in 6 samples only in 2013. Stagonospora avenae f.sp. triticea was established on T. 
aestivum and T. durum cultivars with slightly prevalence on durum wheat. S. nodorum was recorded very seldom (on bread wheat) or missing at all (on durum 
wheat).

Keywords: Pyrenophora tritici-repentis, Drechslera tritici-repentis, Zymoseptoria tritici, Stagonospora avenae f. sp. triticea, Stagonospora nodorum, 
Phaeosphaeria avenaria f. sp. triticea

Abbreviations: Ptr – Pyrenophora tritici-repentis; SLB – septoria leaf blotch
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Introduction Material and methods

Wheat (bread and durum) is the crop with the highest Two cultivars of bread wheat – Triticum aestivum L. (Sadovo 1 
production in European agriculture. It is the most widely distributed and Enola) and two cultivars of durum wheat – T. durum Desf. 
crop in Bulgaria, where occupies about 64% of cereals and 36% of (Predel and Saturn) were included in the study. Field surveys were 
arable land. Leaf spotting diseases of wheat are associated mainly performed in 2012 and 2013. Samples were taken from three 
with a complex of fungal pathogens known as septoria leaf blotch localities: the district units of Executive Agency for Variety and Seed 
(SLB), which consists of Mycosphaerella graminicola (Fückel) J. Control in General Toshevo, Burgas and Radnevo. Leaf material 
Schröter in Cohn (anamorph Zymoseptoria tritici (Desm.) was collected from three different leaf layers: lower (L), middle (M) 
Quaedvlieg & Crous), Phaeosphaeria nodorum (E. Müller) and upper (U). The investigation was carried out in the 
Hedjarroude (anamorph Stagonospora nodorum (Berk.) Е. phytopathological laboratory of the Institute of Plant Physiology and 
Castellani & E.G. Germano) and Phaeosphaeria avenaria (G.F. Genetics, Sofia. The disease symptoms were described. The fungal 
Weber) O.E. Eriksson f. sp. triticea T. Johnson (anamorph structures of taxonomic importance were studied microscopically. 
Stagonospora avenae (A.B. Frank) Bisset f. sp. triticea T. Johnson) The isolations were made from leaf pieces or directly from fruiting 
(Shipton et al., 1971; King et al., 1983; Eyal et al., 1987; Eyal, 1999; bodies developed in the spots. The pathogen identification was 
Rodeva, 2004). Lately, Pyrenophora tritici-repentis (Died.) Drechs. based on a combination of morphological and cultural 
(anamorph Drechslera tritici-repentis (Died.) Shoemaker) has been characteristics. Two main leaf spotting causal agents were 
observed with increasing frequency in Bulgaria (Todorova, 2006; estimated: 1) P. tritici repentis (Ptr) and 2) the causal agents of 
Nedyalkova et al., 2013). The relative prevalence of leaf spotting septoria leaf blotch (SLB) (Z. tritici, S. avenae f.sp. triticea and S. 
fungi in the individual cultivars varied with year and location nodorum), which were considered as an assembly group. 
(Fernandez et al., 1996). These diseases cause significant damage Meteorological data were collected on site at the three locations.
and losses in yield and crop quality. The negative effect on wheat 
plants is mainly due to reduced photosynthetic area and accelerated 
leaf senescence. Vertical distribution of foliar pathogens must be Results
taken in consideration since as higher is the position as greater is 
impact on crop productivity. The purpose of the present investigation Altogether 998 leaf samples were collected and examined, 
was to estimate the vertical distribution of the main leaf spotting including 457 and 541 in 2012 and 2013, respectively (Table 1). The 
pathogens during the post-anthesis period making a comparison main tendency was Ptr to be the predominant pathogen in both years 
between bread and durum wheat cultivars. in all leaf layers except for the lower level in 2013.
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Ptr was the ubiquitous fungus in all studied locations with belonging to SLB complex were recorded as a single entity in this 
increasing occurrence from lower to upper leaf layers (Table 2). study but the contribution of different species to the SLB was 
Species involved in the SLB group had quite equal distribution in the unequal (Table 4). Z. tritici was very frequent on bread wheat. On 
lower and middle layers and decreased in the upper one. The three durum wheat this species was found for the first time in 2013. Only 6 
sites were similar on a macro scale in frequency of foliar pathogen samples were related to Z. tritici: 3 of General Toshevo, 1 of Bourgas 
occurrence although there were distributional differences among the and 2 of Radnevo. All were of the lower leaf layer with the exception 
sites, as well as within an individual site. of 1 sample from Radnevo of the upper layer. S. avenae f.sp. triticea 

The occurrence of studied fungi depended to a greater or lesser were recorded on T. aestivum and T. durum cultivars with slightly 
extent on susceptibility of the cultivar to which samples belong prevalence on durum wheat. S. nodorum was established very 
(Table 3). On durum wheat cultivars Ptr was more prevalent in seldom on bread wheat (5 of 589 samples) or missing at all on durum 
comparison with SLB in all leaf layers. Cultivar Saturn expressed wheat (0 of 409 samples).
higher susceptibility to Ptr. SLB inciters were predominant on bread The disease caused by Ptr is known as tan spot or yellow leaf 
wheat especially on cultivar Enola due to its susceptibility to Z. tritici. spots. Tan spot and SLB diseases incited similar leaf symptoms. Tan 
In the lower and middle leaf layers they were more frequent than Ptr. spot produced elongated lens-shaped tan-colored lesions, 6 – 12 

Because of similar field symptoms the various diseases mm in length that enlarged with age. Lesions were surrounded by a 

Table 1. Vertical distribution of the foliar pathogens according to the study year

Year

2012

2013

Total

Number of
samples L LM MU UTotal Total

Ptr SLB

457

541

998

107

51

158

57

92

149

60

94

154

23

37

60

140

223

363

107

114

221

103

153

256

317

318

635

Table 2. Vertical distribution of the foliar pathogens according to the study site

Location

General Toshevo

Burgas

Radnevo

Total

Number of
samples L LM MU UTotal Total

Ptr SLB

332

422

244

998

49

93

16

158

61

43

45

149

68

56

30

154

16

25

19

60

145

124

94

363

73

104

44

221

65

101

90

256

187

298

150

635

Table 3. Vertical distribution of the foliar pathogens according to the host cultivar

Cultivar

Sadovo 1

Enola

Predel

Saturn

Total

Number of
samples L LM MU UTotal Total

Ptr SLB

252

337

182

227

998

30

22

41

65

158

54

75

12

8

149

41

79

23

11

154

16

37

3

4

60

111

191

38

23

363

43

60

61

57

221

68

64

42

82

256

141

146

144

204

635

Table 4. Distribution of SLB samples according to the species affiliation of the causal agents

Site

General Toshevo

Burgas

Radnevo

Total

Year
Number of 
samples Ta Ta TaTd Td Td

Z. tritici S. avenae f.sp. triticea S. nodorum

2012

2013

2012

2013

2012

2013

51

94

50

74

39

55

363

6

1

4

1

21

1

34

4

32

7

4

8

0

55

4

0

0

0

1

0

5

0

0

0

0

0

0

0

37

58

39

68

9

52

263

0

3

0

1

0

2

6
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is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
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Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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