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Abstract       Different Fusarium species are associated with fusarium head 
blight (FHB), a disease complex of wheat, maize, barley and another cereal. 
There are major differences among Fusarium species in their ability to cause 
disease, to produce mycotoxins and to spread in different environmental 
conditions. Most of the species can be found in much of the geographical 
area affected by FHB, but individual species usually dominate a specific 
region and F.  graminearum dominates in most regions. The current study has 
been performed to find a relation between climatic condition from Timis 
County and the prevalence of specific Fusarium species, all collected data 
having useful implications in the development of climatic models. Fusarium 
graminearum is the dominant species (75%) in Timis County.   
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Fusarium head blight (FHB), or scab is a 

fungal desease caused by different Fusarium species 

that affects both the quality and safety of wheat and 

another small grains. The most important cause of FHB 

is Fusarium graminearum, which causes significant 

losses in grain yield and grain quality, while also 

resulting in the production of mycotoxins that affect 

livestock feed, the baking and milling quality of wheat 

and the malting and brewing qualities of malt barley. 

FHB-infected seed often reduces levels of germination 

and seedling vigour. Fusarium sp produce a type of 

mycotoxins, called trichothecenes, wich are hazardous 

to both human and animal health, and reduce the price 

and marketability of small grains significantly 

(Desjardins, 2006). 

Fusarium species have distinct climatic 

preferences. Weather conditions can influence the 

range of species or the frequency of specific species. 

The geographical distribution of Fusarium species is 

temperature dependent (Parry et al., 1995). It has been 

reported that F. graminearum tends to be more 

common in warmer and more humid regions and F. 

culmorum and F. avenaceum predominate in cooler 

regions of the world (Bottalico and Perrone, 2002). F. 

graminearum is the prominent causal agent of FHB in 

the United States, Canada, China, Australia, and 

central Europe. However, changes in environmental 

conditions, more exactly in the level of rainfall, 

humidity and temperature make the plants more 

vulnerable to infectious desease and can influence the 

predominant strain of FHB. 

The present paper is a survey on the main 

achievement concerning the influence of climatic 

factors from Timis County and the prevalence of 

Fusarium species infecting the winter wheat. 
 

Materials and Methods 

 
Forty wheat stored samples were collected 

from 30 different areas in Timis County (Western 

Romania) during the harvest of 2012 and 2013. From 

each samples about 10 infected seeds were randomly 

selected and used for Fusarium species isolation. A 

total of 32 Fusarium isolates were recovered. The 

infected seeds were surface sterilized for 1 min with 

3% sodium hypochlorite solution, rinsed twice in 

sterile distilled water and dried on sterile filter paper. 
Then, seeds were incubated in Malachite Green Agar 

(MGA) at 26° C in the dark for 7 days. All Fusarium 

isolates were subcultured on Potato Dextrose Agar 

(PDA) and Spezieller Nahrstoffarmer Agar (SNA) 

using a single spore technique (Leslie & Summerell 

2006). PDA and SNA cultures were incubated at 25 ° 

C for 7 to 10 days, depending on the rate of growth. 

The morphology of macroconidia, 

microconidia, conidiogenous cells and chlamydospores 

was assessed from culture grown on SNA by 

microscopic examination and the colony morphology 

features was assessed from PDA media. Fusarium  

species  spectrum  was  determined  by  cultivation  

methods  according  to the manual from Leslie et 

Summerell (2006). 
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The data about climatic condition was analyzed for the 

wheat growing seasons of 2011-2012 and 2012-2013, 

provided by Biophysics and Meteorology Laboratory 

BUASVM.  

Incidence of Fusarium isolates was expressed in 

percents from the total of 32 recovered strains. 

 

Results and Discussions 

 
Timiş County is characterized by a moderated 

continental temperate climate with Mediterranean 

influences, and with periods in which the climate is 

unpredictable. The annual average temperatures 

presents variability depended on the relief forms, with 

values from 4º - 7ºC (in mountain areas) to 10º-11ºC. 

During spring and summer, the dominant air masses 

are temperate type of oceanic provenience and they 

bring the most important contribution regarding the 

precipitation volume. The cyclones and warm air 

masses influence from Adriatic Sea and Mediterranean 

Sea are felt especially during winter by the frozen and 

solid precipitation missing while during summer are 

periods with extreme hot temperatures (Nedelcu R, 

2007). The precipitation regime has an irregularly 

character, with wetter years than the average followed 

by years with very few precipitations.  

Monthly temperature (ºC) and monthly precipitations 

(mm) recorded in 2011-2012 and 2012–2013 periods 

are presented in Table 1 and Table 2.

 

 

Table 1 

Monthly temperature (ºC) recorded in 2011–2013, in winter wheat vegetation period 

Month The monthly temperature (ºC) 

Multiannual mean 2011-2012 2012-2013 

X 11,3 11,8 11,9 

XI 5,6 2,5 15,5 

XII 1,4 3,5 -0,2 

I -1,2 0,7 1,4 

II 0,4 5,9 3,9 

III 6,0 7,1 5,3 

IV 11,3 13,2 12,7 

V 16,4 16,7 17,5 

VI 19,6 22,1 20,2 

VII 21,6 25,1 22,4 

 

The growth of F. graminearum increase 

between 10 and 25°C and decrease between 25 and 

30°C. Optimal growth occurred at 25°C for F. 

graminearum. With an average temperature of 16, 4-

22,1 in the time of flowering, Timis county provides 

good conditions for production and dispersal of 

Fusarium inoculum. 

 

 Table 2 

Monthly precipitations (mm) in 2011-2013, in winter wheat vegetation period 

Month The monthly precipitations (mm) 

Multiannual 

mean 

2011-2012 2012-2013 

X 54,8 33,0 69,4 

XI 48,6 0,00 19,2 

XII 47,8 34,7 47,0 

I 40,9 36,9 59,3 

II 40,2 43,2 56,3 

III 41,6 3,4 97,8 

IV 50,2 105,2 40,2 

V 66,7 55,5 79,5 

VI 81,1 42,7 45,7 

VII 59,9 86,7 37,0 

Total 531,3 441,3 551,4 
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Registrated data revealed that the total 

precipitation and distribution of rainfall is favorably for 

the proliferation of Fusarium species. 

The literature indicates that, within the 

Fusarium genus, F. graminearum appears to have a 

competitive advantage over other species under 

specific conditions.  Marín et al.  (1998b)  suggested 

that F. graminearum has a competitive advantage over 

F. verticilloides and F. proliferatum at 15°C, while at 

25–30°C, these species coexisted in the same niche. 

Similar results were found by Velluti et al., 2000; 

Marín et al., 1998b). 

 Our microscopic examination of the spore 

type and other morphological features, growing 

Fusarium isolates from the 32 locations on appropriate 

media conducted to identification of different Fusarium 

species. The results of morphological indentification 

are presented in Table 3. F. graminearum is the most 

spread species, in a proportion of 75%. In the second 

place comes species from Giberela fujikuroi species 

complex with a frequency of 18, 25 % and in the third 

place, others Fusarium species such as F.avenaceum 

(3, 37%) and F. equiseti (3, 37 %). 

 

Table 3 

Results regarding Fusarium sp indentification in wheat samples in 2011-2012 

 

Nr. Sample location Fusarium sp 

identificated 

Nr Sample location Fusarium sp 

identificated 
1 Birda Giberella fujikuroi 17 Orțișoara F.graminearum 
2 Gătaia F.graminearum 18 Carani F.graminearum 
3 Opatita F. graminearum 19 Carani Giberella fujikuroi 
4 Soca F.graminearum 20 Carani Giberella fujikuroi 

5 Ghilad F.graminearum 21 Lugoj F.graminearum 
6 Ciacova F.graminearum 22 Coștei F.graminearum 
7 Macedonia F.graminearum 23 Belinț F.graminearum 
8 Macedonia Giberella fujikuroi 24 Găvojdia F.graminearum 
9 Obad F.avenaceum 25 Bethausen F.graminearum 
10 Parța F.graminearum 26 Pietroasa F.graminearum 
11 Uivar Giberella fujikuroi 27 Boldur F.graminearum 
12 Cenei F.graminearum 28 Criciova F.graminearum 
13 Peciu F.graminearum 29 Giroc F.graminearum 
14 Sînmihaiu Român F.graminearum 30 Sînnicolau Mare F.graminearum 
15 Peciu Nou F.graminearum 31 Sînnicolau mare Giberella fujikuroi 

16 Jimbolia F.graminearum 32 Timisoara,USAB F. equiseti 

      

 

 

 
Fig. 1. Distribution in percents of Fusarium species in Timis county 

 

 

According to literature, our results reveal that 

climatic conditions from Timis County support the 

prevalence of F. graminearum (table 3). We noticed 

the presence in the same niche of the species from 

Giberella fujikuroi species complex. F.graminearum is 

known as deoxynivalenol producer, while members of 
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Giberella fujikuroi species complex are known as 

strong mycotoxins producers, especially fumonisins, 
suspected to be carcinogenic to humans 

(Edmond, 2002).  

 
Conclusions 

 
The current approach taken in collecting 

wheat samples to obtain insight into the incidence of 

prevalent Fusarium species and their relation with 

environmental factors have useful implications in the 

development of climatic models. Based on our results 

in Timis County Fusarium graminearum is the 

dominant species (75%), folwed by isolates from 

Giberella fujikuroi species complex (18, 25 %). 

Distribution of different head blight fungi can be 

explained in terms of climate and data about 

temperature, rainfall and/or humidity at anthesis is 

important for predicting head blight. Therefore, more 

investigations are required to determine direct and 

indirect effects of climatic conditions on different 

Fusarium species. 

 
References 

 

1. Desjardins, A. E. 2006. Fusarium Mycotoxins: 

Chemistry, Genetics and Biology. American 

Phytopathological Society Press, St. Paul, MN. 

2. Parry, D. W., Jenkinson, P., and McLeod, L. 1995. 

Fusarium ear blight (scab) in small grain cereals a 

review. Plant Pathol. 44:207-238. 

3. Bottalico, A., Perrone, G., 2002. Toxigenic 

Fusarium species and mycotoxins associated with head 

blight in small-grain cereals in Europe. Eur. J. Plant 

Pathol. 108, 611–624 

4. Leslie JF, Summerell BA, 2006. The Fusarium 

Laboratory Manual Blackwell Publishing Professional, 

Ames, IA, USA. 

5. Nedelcu R., 2007. The impact of hydroameliorative 

works and other sources on transborder waters quality 

from Banat hydrographical space, PhD Thesis, 

„Politehnica” University of Timisoara.  

6.Velluti  A.,  Marín  S.,  Bettucci  L., Ramos A.J., 

Sanchis V. 2000. The effect of  fungal competition on 

colonisation of maize grain by Fusarium moniliforme,  

F.  proliferatum  and  F.  graminearum and on 

fumonisin B1 and  zearalenone  formation. 

International  Journal  of  Food  Microbiology,  59: 59–

66 

7. Marín S., Sanchis V., Ramos A.J., Vinas I., Magan 

N. 1998b. Environmental factors, in vitro interactions, 

and niche overlap between  Fusarium  moniliforme, F.  

proliferatum  and  F. graminearum, Aspergillus and 

Penicillium species from maize grain. Mycological 

Research, 102: 831–837 

8. Edmond E Creppy  2002. Update of survey, 

regulation and toxic effects of mycotoxins in 

Europe  Review ArticleToxicology Letters, Volume 

127, Issues 1–3, 28 February, 19-28.

 

 

 


