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Occurrence and distribution of Fusarium species in wheat grain  
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Abstract. Wheat fungal infections caused by Fusarium spp. is of great economic importance in cereal growing countries including Bulgaria. These infections 
greatly reduced crop yields and significantly decrease grain quality, because of mycotoxins production, that make grain unsuitable for human food and 
livestock diets. To establish the occurrence and distribution of Fusarium spp. were tested 21 samples of wheat from Stara Zagora area. To determine the 
internal contamination by microscopic fungi of grains, the agar plate method was applied. One hundred grains were tested for each sample.  The grains were 
sterilized with 70 % ethanol, rinsed with sterile water, dried and placed on Petri dishes containing Chapeck-Dox`s agar medium. After incubation, the number of 
fungal genera detected in each sample was calculated. Conclusive identification of Fusarium spp. was made after transfer of selected isolates on SNA 
(Synthetischer nährstoffarmer agar) on the basis of their morphological and cultural characteristics. As a result of mycological investigation, fungi of 9 genera 
were obtained: Fusarium, Aspergillus, Penicillium, Alternaria, Mucor, Rhizopus, Cladosporium, Rhizoctonia and Nigrospora spp. From contaminated with 
Fusarium spp. wheat samples were identified 62 isolates attributed to the 8 sections. Most common isolated species were Fusarium verticillioides, followed by 
Fusarium poae and Fusarium solani. Particular interest is the species Fusarium equiseti, which is isolated for the first time from Bulgarian wheat.

Keywords: Fusarium, fungi, wheat, grain

Abbreviations: SNA – synthetischer nährstoffarmer agar, DM – dry matter;
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2006 from the field, during the harvest-time and from storage Introduction
facilities. The dry matter (DM) of the investigated grain samples was Fusarium species are among the most studied plant-
≤  87%. The DM content of wheat samples was determined pathogenic fungi, with several species causing diseases on maize, 
according to the AOAC (2005).wheat, barley, and other food and feed grains (Denev and Beev, 

Mycological study2002; Glenn, 2007). They can cause root, stem and ear rot, resulting 
To determine the internal contamination by mould fungi of in severe reductions in crop yield, often estimated at between 10% 

grains, the agar plate method was applied. One hundred grains were and 40%. In addition, several Fusarium strains are capable of 
tested for each sample.  The grains were sterilized with 70 % producing mycotoxins which can be formed in pre-harvest infected 
ethanol, rinsed with sterile water, dried and placed on Petri dishes plants still standing in the fields, or in stored grain (Bottalico and 

®containing Chapeck-Dox`s agar medium (Merck , Germany). After Perrone, 2002; Denev, 2005; Denev and Bakalova, 2005; Osborne 
incubation (25° C for 7 days) the number of fungal genera detected and Stein, 2007). These fungi are also facultative saprophytes, and 
in each sample was calculated (BDS 11374/1986). All Fusarium an important part of their life cycle occurs on crop residues (Parry et 
isolates were subcultured, using the single spore technique, on al., 1995), which serve as the main reservoir for inoculum that lead to 
Chapeck-Dox`s agar medium. Conclusive identification of Fusarium spike infection (Eudes et al., 2001). Monoculture, reduced tillage, 
spp. to species level was made after transfer of selected isolates on and maize–wheat rotations have greatly increased the inoculum 
Synthetischer nährstoffarmer agar (SNA) (Nirenberg, 1976) on the levels in soil (Miller et al. 1998). These cultural practices may have 
basis of their cultural and morphological characteristics, according contributed to the adaptation of pathogen populations by selecting 
to Gerlach and Nirenberg (1982), by examination with a stereo-for aggressive fungal strains and increasing the risk of disease 
microscope and a light microscope. All the strains were subcultured outbreaks in favorable weather conditions. Wheat Fusarium 
on Chapeck-Dox`s agar medium for 14 days at 25° C, followed by infections are strongly influenced by local and regional environment, 
storage at 4° C.host factors such as physiological state and genetic make-up, and 

Statistical analysispathogen factors including adaptation and virulence (Osborne and 
To establish the statistically significant differences among the Stein, 2007). The aim of the present study was to determine the 

mean values of fungal genera software package Stat Soft 6 for occurrence and distribution of Fusarium spp. in wheat grain from 
Windows have been used.Stara Zagora area, Bulgaria.

Material and methods
Results and discussion

Wheat samples
Totally 21 wheat samples were collected from different As a result of mycological investigation, were obtained 9 genera 

locations in Stara Zagora region in the period from July to September of microscopic fungi: Fusarium, Aspergillus, Penicillium, Alternaria, 
* e-mail: gbeev@abv.bg
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Mucor, Rhizopus, Cladosporium, Rhizoctonia, and Nigrospora spp. conditions of particular year and storage conditions as well.
In most samples, a mixed mycoflora was present and there are Among 21 wheat sample tested, 14 (66.66%) were 
statistically significant differences among the mean values of fungal contaminated with Fusarium spp. Isolation frequency of this genus in 
genera (Table 1).  Species of the genus Alternaria were prevalent every single sample varies from 0-13% (Table 1). Although 
(38.7% in total), followed by Penicillium (34.8% in total) and Mucor temperatures and precipitation in the wheat flowering period in 2006 
(10.5%), while Aspergillus, Rhizopus and Fusarium, contaminated favored fungal development, the infection rates with Fusarium spp. 
the samples at an intermediate level (between 3% and 10% of the is relatively low (2.9%). This is probably due to performed 
samples). Fungal genera ascertained in tested samples from agricultural activities during the wheat vegetation and host 
various localities differed in composition as well as in isolation resistance to fungal diseases.
frequency of separate genera (Table 1). That depended on climatic From contaminated with Fusarium spp. samples were identified 

Table 1. The isolation frequency of different fungal genera in wheat grain (%)

*Differences among the mean values of fungal genera are statistically significant at P< 0.05 if have not equal letter

Location

Mean (% in 
total of  isolates)

Min
Max
SD
SE

Zagore
Badeshte
Pastren
Mogila
Sarnevo
Hrishteni
Dalboki
Oriachvitca
Sabrano
Khan Asparuch
Malka Vereia
Rakitnica
Iavorovo
Vinarovo
Svoboda
Zetiovo
Spasovo
Sredetc
Znamenosetc
Merichleri
Galabovo

Fusarium

a2,9

0
13
3.4
0.7

2
0
2
1
6
2
0
2
7
0
4
0
3
8

13
0
0
4
7
1
0

Aspergillus

ab4,00

0
24
6.9
1.5

0
0
1
0
0
0
4
9
0
2

20
12
7
8
0
0
0
0
0
0

24

Penicillium

c34,82

3
78

20.5
4.4

13
28
23
52
58
36
40
68
28
52
53
47
37
43
78
17
11
10
12
3

37

Alternaria

c38,7

3
100
23.8
5.2

24
42
40
17
16
15
31
3

56
8

79
41
67
45
57
38
32
24
53

100
41

Cladosporium

d0,14

0
2

0.47
0.1

0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2

Rhizoctonia

de0,52

0
6

1.3
0.2

0
0
0
0
0
6
1
0
1
0
0
0
0
0
0
0
1
0
1
0
1

Mucor

abe10,5

0
100
22.8
4.9

0
0
0
0
0
0
0
0
0
0

25
25
27
27
10
1
2
8
0
0

100

Rhizopus

b8,1

0
33

10.1
2.2

33
0
8

11
0
0
2
5
1
1
0
3

12
20
21
16
20
0
0
0

25

Nigrospora

de0,4

0
8

1.7
0.3

0
8
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1

62 isolates attributed to the 8 sections (Table 2) Arachnites, 
Sporotrichiella, Roseum, Gibosum, Discolor, Liseola, Elegans, 
Martiella. The species of Fusarium most frequently isolated from 
samples was Fusarium verticillioides, which represented 19, 3% of 
the 62 isolates obtained in present survey. This species is 
cosmopolitan and has been observed in all climatic regions of the 
world in association with a wide variety of crop plants. The 
importance of this contamination must be considered in relation to its 
toxigenic potential. Fusarium poae was the second most prevalent 
species isolated, accounting for 14, 5% of total Fusarium isolates 
followed by Fusarium solani (13%), Fusarium graminearum and 
Fusarium oxysporum (11,2%), Fusarium sporotrihioides  (8%) etc.

Similar studies on the mycoflora of cereals in Bulgaria 
determined the Fusarium graminearum as the most widespread in 
wheat (Karadjova, 1979; Dimitrov et al., 1981, 1983; Mladenov, 
1987). In this study we found that the aforementioned species is on 

Table 2. Occurrence of Fusarium species in wheat grain

Section Number of isolates

Arachnites

Sporotrichiella

Roseum
Gibosum

Discolor

Liseola
Elegans
Martiella

1
9
1
5
4
2
4
2
7
12
7
8

TotalFusarium species

F. nivale
F. poae
F. chlamidosporum
F. sporotrichioides
F. tricinctum
F. avenaceum
F. equiseti
F. culmorum
F. graminearum
F. verticillioides
F. oxysporum
F. solani

1

19

2
4

9

12
7
8
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