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Abstract 

Fusarium graminearum is the main causal agent of fusarium head blight (FHB) in Europe. The 
ability of this fungi to produce various types of trichothecene mycotoxins, principally including nivalenol 
(NIV), deoxynivalenol (DON), 3-acetyldeoxynivalenol (3-AcDON) and 15-aceyldeoxynivalenol (15-
AcDON) has become of increasing international importance in recent years because of the great impact 
on the world food production.  In order to investigate the chemotypes based on molecular analysis, 40 
isolates were analyzed. The identity of Fusarium species were determined using morphological criteria 
and then were confirmed using species-specific primers and 1-α (TEF) gene sequencing; the chemotypes 
wereevaluated based on specific Tri13, Tri7 and Tri 3sequences of the trichothecene gene cluster. Thirty-
four from the forty Fusarium graminearum isolates were placed in DON and 15-AcDON chemotype. As 
expected, the chemotype 3-AcDON was not identified. For the first time the NIV chemotype was identified 
in Romania for Fusarium graminearum one isolate had NIV-DON and one NIV chemotype. In the same 
time it was demonstrated on that any polymorphisms appeared in the specific sequences for fungal or 
chemotype identification could fail the molecular evaluation, therefore the biochemical analysis are still 
necessary if the aim is to control the cereal market. 
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1. Introduction 

Fusarium graminearum is a major pathogen worldwide and the main causal agent of 
fusarium head blight (FHB), a disease complex of wheat and other small grains.In addition to 
causing considerable crop yield decrease, FHB is of particular concern because of the ability 
of Fusarium species to produce mycotoxins in the grain that are harmful to human and animal 
consumers. Many of these toxins, including deoxynivalenol (DON), nivalenol (NIV) and their 
derivatives, are trichothecens, which are potent inhibitors of eukaryotic protein synthesis and 
are also involved in plant pathogenesis (B. TOTH& al., [1]). Previous investigations 
demonstrated that Fusarium graminearum is the most frequently isolated species from 
infected wheat grain in Romania (C.P. CORNEA& al. [2]). Its population comprises two 
chemotypes that synthesize deoxynivalenol (DON) and nivalenol (NIV), respectively. For 
chemotype characterization the primers pairs based on sequences of Tri7 and Tri13genes 
(Tri13 DON, Tri13 NIV, Tri7 DON, Tri7 NIV) are used to identify and differentiate 
trichothecene-producing isolates (E. A. CHANDLER& al. [3]). Tri13 participates in 



Molecular Characterization for some new Fusarium Isolates Collected from the  West Part of Romania    

Romanian Biotechnological Letters, Vol. 21, No. 3, 2016  11561

conversion of deoxy nivalenol (DON) to nivalenol (NIV) andTri7 in acerylation of NIV to 4-
acetyl-nivalenol (4-ANIV). According to D.W. BROWN & al. [4] and T. LEE& al. [5] the 
DON chemotype isolates of Fusarium graminearum carry defective sequences for both 
Tri7and Tri13. In this situation, a repeated 11 nucleotide insertion was found within a putative 
intron in Tri7, and three deletions were detected in the Tri13 gene sequence. Primers involved 
in Tri13 DON, Tri13 NIV, Tri7 DON and Tri7 NIV assays were designed according to these 
differences. Isolates from DON chemotype are expected to produce amplicons in Tri13 DON 
and Tri7 DON assay while amplify nothing in Tri13 NIV and Tri7 NIV assays. The opposite 
is expected for isolates from NIV chemotype. However it was considered that the presence of 
both defective genes it is not always common to each producing DON isolates because of the 
high polymorphism of Tri 7gene (T. LEE& al. [5]; (C.P. CORNEA & al. [2]). More recently 
the same research team clarified the meaning of these differences (T. LEE& al., [6]). 
Therefore the strains amplified by Tri7DON and Tri13DONare considered DON-DON 
genotype, producing DON toxin and those amplified by Tri7NIV and Tri13NIVbelongs to 
NIV-NIV genotype, producing NIV toxin. If mixed amplification are observed the genotypes 
are as follows: NIV-DON genotype for Tri7NIV- Tri13DON amplification, producing DON 
and DON-NIV genotype for Tri7DON- Tri13NIV amplification. DON-producing isolates can 
be further divided on the basis of the  predominant acetyl DON derivative that produces either 
3-acetyl DON (3AcDON) or 15-acetyl DON (15AcDON) (J.D. MILLER& al. [7]). The two 
chemotypes appear to differ in geographic distribution (A. BOTTALICO and G. APERRONE 
[8], P. JENNINGS& al. [9]). In Northern Europe, the 3AcDON chemotype of Fusarium 
graminearum and Fusarium culmorum is the dominant one, while the 15AcDON chemotype 
of Fusarium graminearum is predominating in UK (JENNINGS & al. [9]), Austria  (A 
ADLER&  al. [10])  Germany  (T. YLI-MATTILA & al. [11]) and Eastern Romania (C.P. 
CORNEA& al. [2]).  On the other hand the fungal pathogens with indistinct morphological 
traits can be analyzed with sequencing procedures which accelerate accuracy in classification 
of unknown isolates. Therefore the translation elongation factor 1-α (TEF) gene is considered 
a tool for reliable identification of the Fusarium spp based on sequence information.  This is a 
single-copy gene and has a high level of sequence polymorphism among closely related 
species. Therefore TEF has become the marker used for a single-locus identification in 
Fusarium. The primers used for the TEF gene amplification were developed for the first time 
in 1998, being named ef 1 (located in exon 1), ef 2 (located in exon 4) and ef 22 (located in 
exon 3). The primers ef1 and ef 2 span a region of 700 bp lengths, comprising three introns. 
Alternative the primers pair ef1 and ef 22 could be used, amplifying a 450 bp length fragment. 
(D.M. GEISER & al. [12] V. RAHJOO & al. [13]). 

Besides, the knowledge of chemotype prevalence  in  different  geographical  areas  is   
important,  to evaluate  possible  mycotoxin  contamination risks and  is also very important 
for breeders when developing new wheat cultivars resistant to FHB (A. QUARTA& al. [14]). 
Molecular characterization of trichothecene mycotoxin biosynthesis pathways via PCR is a 
useful method with advantages over the conventional chemical methods due to its speed and 
accuracy (E. A. CHANDLER& al. [3]; P. JENNINGS& al. [9]). In the present study our 
specific objective was to correlate the morphological analysis with the molecular ones and to 
determine the chemotypes of the Fusarium graminearum isolates collected from Western 
Romania during the 2012 and 2013 wheat harvest season. 
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2. Material and Methods 
Fungal isolation 
The wheat stored samples were randomly collected from 30 different areas in Timis 

County (Western Romania) during the harvest of 2012 and 2013. From each samples about 20 
infected seeds were selected and used for Fusarium species isolation. A total of 40Fusarium 
isolates were recovered from all the samples.  

 
Identification of Fusarium species 
Morphological identification, at genus level, was performed according to F.J. LESLIE 

and A.B. & SUMMERELL, [15]. All Fusarium isolates were sub-cultured on Potato Dextrose 
Agar (PDA) and Spezieller Nahrstoffarmer Agar (SNA) using a single spore technique. 

 
Molecular characterization  
DNA extraction: For DNA extraction of fungal cultures, three mycelial disks were 

excised from the margin of a 4- to 6-d-old PDA plate cultures and crushed against the wall of a 
1.5-mL Eppendorf tube using a sterile pipette tip. DNA extraction was then carried out as 
previously described (H.G. MURRAY & W.F. THOMPSON [16]).The quality and quantity of 
DNA obtained was assessed using NanoDrop spectrophotometer (Thermo Scientific, USA). 

 
PCR amplification for specie and chemotype identification: 
Isolates morphologically identified as Fusarium graminearum were confirmed by 

polymerase chain reaction (PCR) using specific primers pair Fgr-F/Fgr-R 
5’GTTGATGGGTAAAAGTGTG3’ and 3’CTCTCATATACCCTCCG5’ (M. JURADO& al. 
[17], D.A. SAMPIETRO & al. [18]) with an amplicon of 500 bp length. To determine the 
chemotype of the pure Fusarium graminearum isolates three alternative sets of primers were 
available, based on Tri7, Tri13 (E. A. CHANDLER &. al. [3]) and Tri3 sequences. For Tri3 
gene, multiplex reactions were performed, producing amplicons of approximately 840, 610, 
and 243-bp for NIV, 15AcDON, and 3AcDON chemotypes, respectively (T. J. WARD&. al. 
[19]) (Table 1). 

 
Table 1 Primers used for chemotype detection 

 
Specific 

amplification 
Primers sequences Amplicon size  

   (bp) 
Tri 7 DON 5’TGCGTGGCAATATCTTCTTCTTA3’ 

3’GTGCTAATATTGTGCTAATATTGTGC 5’ 
381-445 

Tri 13 DON 5’CATCATGAGACTTGTGTCAGAGTTGGG3’3’GCTAG
ATCGATTGTTGCATTGAG 5’ 

282 

Tri 7 NIV 5’TGCGTGGCAATATCTTCTTCTA3’ 
3’GGTTCAAGTAACGTTCGACAATAG 5’ 

465 

Tri 13 NIV 5’CCAAATCCGAAAACCGCAG3’3’TTGAAAGCTCCA
ATGTCGTG5’ 

312 

Multiplex Tri 3: NIV/ 
15-AcDON/ 
3-AcDON  

5′-TGGCAAAGACTGGTTCAC3’ 
5′-GTGCACAGAATATACGAGC-3′ 
5′-ACTGACCCAAGCTGCCATC-3′ 
  5′-CGCATTGGCTAACACATG-3′                               

Tri NIV 840 
15-AcDON610 
3-AcDON 243 

 
All of the amplification mixtures were carried out following the producer instructions 

for KAPA2G RobustHotStart ReadyMix (KAPA BIOSYSTEMS, Boston, USA), with 20 ng 
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DNA and 10 µM primers. In case of multiplex assay, the four primers were used with a 
concentration of 10µM each. PCR was performed on a Mastercycler ProS (Eppendorf) and 
the PCR program consisted of an initial denaturing step for 5 min at 95 °C, followed by 30 
cycles at 95 °C for 45 sec, 45 sec at 57 °C and 2 min at 72 °C, with a final step at 72 °C for 10 
min. The resulting PCR products were run on 1.5% agarose gels and visualized and 
photographed under UV light (UVP, England). 

 
PCR amplification for sequencing 
To prepare the sequencing product for 1-α (TEF) gene, the primers ef1 (5’ 

ATGGGTAAGGAGGACAAGAC 3’) and ef2 (3’ GGAAGTACCAGTGATCATGTT 5’) were 
used, generating an amplicon of roughly 700 bp(D.M. GEISER & al. [12] V. RAHJOO & al. 
[13]).The amplification mixtures were carried out following the producer instructions for 
KAPA2G RobustHotStart ReadyMix (KAPA BIOSYSTEMS, Boston, USA), with 50 ng DNA 
and 10 µM each primer. The amplification conditions were as follows: denaturation – 3min, 95 ° 
C, 35 cycles: denaturation – 15 sec, 95° C, primer annealing 15 sec, 53° C and DNA synthesis, 15 
sec, 72° C and final synthesis 2 min, 72° C. The amplification products were purified with Wizard 
PCR Preps DNA Purification System (Promega), and the sequencing reactions were performed 
by Macrogen Company, Amsterdam. The nucleotide sequences were introduced in the database 
of Fusarium-ID site (http://isolate.fusariumdb.org/index.php). 

 
3. Results and Discussions 

Fusarium graminearum identification 
In 2012 a number of 11 wheat samples, collected from different places from Western 

Romania were morphological characterized, emphasizing 9 well identified Fusarium 
graminearum. They were amplified with the specific primers, the expected fragment of 500bp 
being visualized. For two samplesa10 and a16, although they had been morphological 
identified as Fusarium graminearum, the amplification with specific primers was not possible 
(Figure 1; Table 2).  

 
 

Fig. 1. The amplification pattern of the Fusarium 
graminearum specific primers 1-12different isolates 

of Fusarium graminearum, Fg- positive control 
(Fusarium graminearum strain 13.05 provided by 
Szeged University, Hungary), MM -  CloneSizer 

100bp DNA Ladder Norgen 
 

 
It was supposed that the lack of amplification could be due to mutations occurred in the 

fungal genome. To verify the affiliation to Fusarium graminearum specie, the specific 
sequencing was carried out. 

In 2013 a number of 29 wheat samples infected with Fusarium graminearum were 
studied, the area of collection being extended compared with the previous year. The isolates 
were morphological characterized as Fusarium graminearum and their identities were 
confirmed by the amplification with specific primers (Table 2). 

The fungal DNA samples, extracted from single colony cultures were amplified with 
primers ef1 and ef2, specific for elongation factor gene. The PCR products were purified to 
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eliminate the possible primer dimers and other non-specific amplification and sequenced. The 
obtained sequences (around 700 bp) were compared with the Fusarium ID database. 

 The sequence for a10 isolate was as follows: 
 
5’ACGCATCGGAGAGACGCAGCGTGTGCTACGCTATGTTAGTATGAGAACATGATGACGGGA

CCTTCAAACTACCAATGACGGCGACATAGTAGCGAGGAGTCTCGAACTTCCAGAGGGCGATATCA
ATGGGGATACCACGCTCACGCTCGGCTTTGAGCTTGTCAAGAACCCAGGCGTACTTGATGGAACCC
TTACCGCGCTAATTTTCTTCCCTTTTACAGGCAGTTATTGACTGGGGGGAGTCAAAAACCCATAGCC
CCCAAGAGGTGCCCCCCGCGCCCAATCCTCTTCGAGACAGATTCCTCTGCGGGGAAGAACCCGCCG
CCTTCTTTTTTTTTTTTCAAGAACATATCTTATACTCCTCCCCAAAAAAATTAACTTTCAAAAATAAG
GGGGTATATCCCCCCTTTTTTAAAATTCCATTTCTTAAAGTGAAAACCAAATCGTAACATAACAAA
CTTCTTCCCTTTACATTTAATGATTCCCTACTACGGGTCTTGGAAATTTTTTAAATTGGGCCTTCCCC
TTTTTACAAAAATATTTATTTTATACA-3’ 

 
The sequence was introduced in the Fusarium ID software and 28 isolates were 

identified with 97.65% sequence similarities. The isolates and their accession numbers are 
further on presented:F. brasilicum AY452963, AY45296; F. cortaderiae AY452960, 
AY452961, AY452962, AY225885, AY225886;  F. graminearum AY452957, AF212455, 
AF212456, AF212457, AF212458, AF212459, AF212460, AF212461; F. asiaticum  
AF212450, AF212451 AF212452, AF212453;  F. meridionale AF212454; F. acaciae-
mearnsii AF212449, AF212447, AF212448; F. boothiiAF212443, AF212444, AF212446; F. 
austroamericanum AF212440; F. mesoamericanum  AF21244. 

 
 

Table 2. Identification and morphological and molecular characterization for the fungal isolates, collected in 
2012 and 2013(1) - Fusarium graminearum specific amplification; (2) - 7 DON; (3) - 13 DON; (4) - 7 NIV; 

 (5) -13 NIV; (6) - 15 AcDON; (7) - NIV 
 

Nr Id  Location 1 2 3 4 5 6 7
2012 

1 a1 Birda + + + - - + - 
2 a2 Birda + - + - - + - 
3 a3 Birda + - + - - + - 
4 a4 Birda + - + - - + - 
5 a5 Carani + - - - - + - 
6 a8 Gataia + - - - - + - 
7 a10 Obad - - + - - - - 
8 a12 Padureni + - - - - - - 
9 a13 Parta + - - - - + - 
10 a15 Sanicolau Mare + - + - - + - 
11 a16 Sanicolau Mare - - + - - - - 

 
2013 

12 b1 Balint + - + - - - - 
13 b2 Bethausen + + + - - - - 
14 b3 Birda + + + - - + - 
15 b4 Boldur + - + - - - - 
16 b5 Boldur + - + - - - - 
17 b9 Ciacova + - + - - - - 
18 b10 Costei + - + - - - - 
19 b11 Costei + - + - - - - 
20 b12 Criciova + - + - - - - 
21 b13 Criciova + - + - - - - 
22 b14 Criciova + + + - - + - 
23 b16 Gavojdia + + + - - - - 
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24 b17 Gavojdia + + + - - - - 
25 b18 Ghilad + - + - - - - 
26 b19 Ghilad + - + - - - - 
27 b20 Giroc + - + - - - - 
28 b21 Giroc + - - - - - - 
29 b22 Ionel + - - - - - - 
30 b23 Lugoj + - + - - - - 
31 b25 Macedonia + + + - - + - 
32 b27 Opatita + + + - - + - 
33 b28 Ortisoara + - + + - - +
34 b29 Ortisoara + - - - - - +
35 b30 Padureni + + + - - + - 
36 b31 Pietroasa + - + - - + - 
37 b32 Pietroasa + - + - - - - 
38 b33 Sanmihai + - + - - - - 
39 b34 Sanmihai + - + - - - - 
40 b36 Soca  + - + - - - - 

 
For a16 isolate the following sequence was determined: 5’-CCCGATTCGGTGACGGT 

AGCGTCTGATAGCCATGTTAGTATGAGAATGTGATGACAGCATTGGTGACAACATACCAATGACGGTG
ACATAGTAGCGAGGAGTCTCGAACTTCCAGAGGGCGATATCAATGGTGATACCACGCTCACGCTCGGC
TTTGAGCTTGTCAAGAACCCAGGCGTACTTGAAGGAACCCTTACCGAGCTCGGCGGCTTCCTATTGAC
AGGTGGTTAGTGACTGTTTGACACGTGATGATGACCGCCCAGGGAATGGATTGTGGGAAGAGGGTCG
ACCCCTCGTCCTATCGACTGGCGGGATTACTTTGTCACCCGGGAAATAATACCATCTCATATATTAGTT
AAATCTTTCACTTATATCCGGAGCCCCAATTCCACGGTCTATTCATTTCCAGAGCCACCATTATTACTG
GTATAACTATCAAAAAATTATTATGACGCATGAACTGTTACAATTACTTATAACATGGTCTCTGTTAGG
TCCTGACGTCCCTAACTCTCGCGATTAATATTGATATCCTTACCTACCATTCCCATCATACCCAATAGT
AGATATACGTACCATTCAGTTATATCCGCCCTTATTGTTGCC-3’. For the others two isolates a10 and 
a16, morphologically characterized as Fusarium graminearum, but without PCR amplification 
with specific primers, the sequencing was performed. The sequence was introduced in the 
Fusarium ID software and 19 isolates were identified with 98.5% sequence similarities, as 
follows: F. cortaderiae AY452960, AY452961, AY452962, AY225885, AY225886;  F. 
graminearum AY452957, AF212455, AF212456, AF212457, AF212458, AF212459, AF212461; 
F. asiaticum  AF212450, AF212451 AF212452;  F. meridionale AF212454, AF212435, 
AF212436; F. mesoamericanum  AF212442. It turned out that for both analyzed sequences were 
determined similarities with species belonging to Fusarium graminearum complex: F.brasilicum, 
F.cortaderiae, F. graminearum sensu stricto, F.asiaticum, F.meridionale,F.acaciae-mearnsii, F. 
boothii, F. austroamericanum and F.mesoamericanum.  

Considering that  F. boothii and F.mesoamericanumare endemic to Central America,  
F. austroamericanum, F.meridionale, F.cortaderiae, andF.brasilicum are specific to South 
America, F. acaciae-mearnsii to Australia and F.asiaticum to Asia it seemed that the two 
analyzed isolates belongs to Fusarium graminearum senso stricto, which has been found in 
Asia, Africa, America and Europe (J-H WANG& al. [20];  J.B.ZHANG& al., [21]). 

 
Chemotype identification  
For a more advanced characterization of the major infectant for the wheat cultures 

(Fusarium graminearum) the chemotype was evaluated. First of all, primers pairs based on 
sequences of Tri7 and Tri13genes (Tri13 DON, Tri13NIV, Tri7 DON, Tri7 NIV) were used to 
identify and differentiate trichothecene-producing isolates. In the first series of samples 
different situations were observed. From the 9 strains identified as Fusarium graminearum by 
PCR, the both mutation 7 DON and 13 DON were visualized only for a1. The 13 DON 
defective sequences appeared in four strains (a2, a3, a4 and a15). Besides, for the two strains 
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(a10 and a16) which were morphological considered Fusarium graminearum and confirmed 
only by sequencing but not by specific amplication, the Tri13DON assay was pointed out, 
emphasizing again the possible mutation appeared in the sequence specific for Fg 
amplification. Contrary to the DON/NIV assays, four strains, previously confirmed as 
Fusarium graminearum by morphological analysis and Fg amplification, had no positive 
results neither for Tri 7/13 DON nor for Tri 7/13 NIV. In the second series, from the 29 
isolates morphologically identified as Fusarium graminearum and confirmed with Fg 
primers, the both mutation 7 DON and 13 DON were visualized for 8 isolates. For other 
18isolates only the 13 DON defective sequences was pointed out. In other 3 strains the 
mutations specific for DON chemotype was not pointed out. When the primers specific for 
Tri13 NIV were used, one isolate (b28) was positive, and none of the isolates had 
amplification specific for Tri7 NIV (Figure 2; Table 2 and 3). Comparing our results with the 
literature data it is was noticed that the presence of both defective genes it is not common for 
all of the DON producing isolates. Besides, different studies, even from our country 
emphasized a high level of polymorphism for the Tri 7 gene. Therefore the primers Tri7DON 
amplified only 9 isolates, compared to 33isolates identified as positives with Tri 13 DON and 
one isolate amplified with both primers Tri7NIV and Tri13DON. Thus, three chemotypes were 
pointed out, namely DON (23 isolates), DON-DON (9 isolates) and NIV – DON (1 isolate) 
according to T LEE& al., [6]). For other 7 isolates it was not possible to identify the 
chemotype based on the described assay. To develop the analysis system, another assay was 
performed, based on the Tri3 gene which produces amplicons of approximately 243 bp, 610 
bp and 840 bp corresponding with 3-AcDON, 15-AcDON and NIV chemotypes, respectively. 
Results showed 14isolates amplified at 610 bp and 2 amplified at 840 bp indicating that the 
first ones belong to 15-AcDON chemotype and the other two of the NIV chemotype. No 
isolate was identified as belonging to chemotype 3AcDON (Figure 3; Table 2 and 3). 

 
  

Figure 2. The amplification pattern of 
the 13 DON defective sequences; 1-11 

different isolates of Fusarium 
graminearum, 12 - Fg- positive control 
(Fusarium graminearum strain 13- Fg- 

positive control (Fusarium 
graminearum strain 13.05 provided by 
Szeged University, Hungary), MM -  

CloneSizer 100bp DNA Ladder Norgen 
 

 
 

Figure 3. The multiplex amplification 
pattern of theTri3 gene; 1-36 different 

isolates of Fusarium graminearum, 
MM- CloneSizer 100bp DNA Ladder 
Norgen (the 610 bp bad correspond to 
15-AcDON chemotype, 840 bp band 

correspond to NIV chemotype) 
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The Tri3 assay completed the screening for the 40 Fusarium graminearum isolates. 
Based on this investigation the isolates producing the acetylated derivatives of DON were 
identified. When all the results were analyzed it turned out that the amplification with the Fg 
primers could be used as a first screening for specie identification but this method may fail  if 
any mutation appear in the sequences where specific primers are annealed. If the 
morphological test indicates without doubt Fusarium graminearum, but the Fg amplification 
is not positive, a sequencing reaction is necessary.  Regarding the Fusarium specie frequency 
in the West part of Romania, our results confirmed the literature data mentioning 
thatFusarium graminearum is the major infestation Eastern Europe and also in Romania. 
Twenty-one from all of the 40 Fusarium graminearum isolates emphasized only the DON 
chemotype (52.5%), without any amplification for the aceylating genes AcDON. From these, 
18 isolates had only one DON defective genes (45%). Both DON and 15-AcDON were 
showed by eleven samples (27.5%). Other 3 isolates were 15-AcDON chemotype (7.5%), one 
isolate NIV-DON chemotype (2.5%) and another one NIV chemotype (2.5%). Besides, for 
three isolates none of the specific chemotype genes had any amplification, even if the Fg 
primers amplified the DNA samples (7.5%). The results placed thirty-five from the forty 
isolates in DON and 15-AcDON chemotype which is safer compared to 3-AcDON which is 
more phytotoxic and NIV chemotype which is more toxigenic for humans and animals. One 
NIV-DON chemotype was identified, expected to produce DON toxin and only one isolate 
was NIV chemotype, expected to produce NIV toxin. It could be mentioned that both isolates 
identified as positives for NIV gene were collected from the same place (Ortisoara). 

 
4. Conclusions  

Investigations regarding the Fusarium graminearum strains isolated from seeds 
harvested from the West part of Romania pointed out few conclusions. The molecular 
identification based on PCR amplification with specific primers for Fusarium graminearum 
was succesful for 38 isolates from 40 (95%).For the other two isolates, the sequencing of the 
TEF sequence allowed an accurate identification based on the FUSARIUM-ID information. It 
was pointed out that if any polymorphisms appear in the primers sequences, the PCR method 
may failed, but the sequencing of the TEF region is a fast and safe method which can be used. 
Our studies emphasized that to obtain valuable information regarding the Fusarium 
graminearum toxicity, both assays Tri 7/Tri 13 and Tri 3 are necessary. The chemotypes 
distribution among the Fusarium isolates from the West part of Romania pointed out a 
frequency of 50% of the DON chemotype, 27.5% DON-15AcDON and 7.5% 15-AcDON 
chemotype. As it was expected, the chemotype 3-AcDON was not identified for any of the 
isolates. One isolate with NIV-DON chemotype and one NIV were pointed out for Fusarium 
graminearum, which is a first case in Romania. Both strains were isolated from the same 
place, which means they may have the same origin. 
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