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Abstract. The necessity to establish the presence and distribution of the 

pathogens in some area has a major impact on wheat plants because they have 

a high food share. Although, in the conventional culture, the disease can be 

relatively easily controlled by chemical seed treatments, in ecological 

agriculture this treatments is restricted, therefore cultivation of resistant wheat 

varieties have importance for agriculture. This study contains data about bunt 

resistance of 24 wheat varieties artificially infected with Tilletia caries (D.C.) 

Tul., sin. T. tritici. The experiment was organized at the Ezăreni farm from 

University of Agricultural Sciences and Veterinary Medicine in 2011-2012 year. 

Based on the observations made regarding the evolution of pathogen the 

Tilletia caries (DC) Tul., on the studied varieties, we recorded a high variation 

of the attack. Some varieties have been shown to be resistant and others are 

registered in the attack maximum value of 12.78%. 
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Rezumat. Necesitatea stabilirii prezenŃei şi distribuŃiei agenŃilor patogeni într-o 

anumită zonă prezintă o importanŃă majoră mai ales pentru plantele de grâu 

deoarece acestea au  o pondere alimentară mare. Deşi, în cultura clasică boala 

poate fi combătută uşor prin tratamente chimice la seminŃe, în cultura 

ecologică aceste tratamente sunt interzise, astfel cultivarea de soiuri rezistente 

prezintă o importanŃă majoră. Lucrarea conŃine date referitoare la rezistenŃa a 

24 de soiuri de grâu la infecŃia artificială cu agentul patogen Tilletia caries 

(D.C.) Tul., sin. T. tritici. ExperienŃa a fost organizată la Ferma Didactică 

Ezăreni din cadrul StaŃiunii Didactice a UniversităŃii de ŞtiinŃe Agricole şi 

Medicină Veterinară Iaşi, în anul agricol 2011-2012. EvoluŃia agentului 

patogen Tilletia caries (D.C.) Tul., urmărită la soiurile luate în studiu a condus 

la înregistrarea unor variaŃii mari ale gradului de atac. Unele soiuri s-au 

dovedit a fi rezistente iar altele au înregistrat valori maxime ale gradului de 

atac de 12,78%. 
Cuvinte cheie: mălură, soiuri de grâu, rezistenŃă 

INTRODUCTION 

Bunt is one of the most common diseases of wheat crop and in the organic 

wheat culture it produces high yield losses (Wilcoxson and Saari, 1996). In 

conventional culture the control of this disease can be relatively easy made by 
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chemical treatments on seed. However, in organic farming, these treatments are 

restricted therefore an effective control of the disease can be achieved through the 

cultivation of resistant varieties. In recent years, the interest for this type of 

agriculture began to increase more, this why it is important to pay special 

attention to this disease. The main objective of this study was to test some wheat 

cultivars in terms of their response to artificial infection with Tilletia caries (DC) 

Tul. and to observe their behavior in the field. 

MATERIAL AND METHOD 

The biological studied material is represented by a number of 24 wheat 
varieties, 5 of them indigenous and the rest of them imported from other UE countries. 
The wheat caryopses were artificially infected with Tilletia caries the (DC) Tul. 
teliospores. After the artificial infection, they were sown in a randomized block type 
experiences in 4 repetitions at the Ezăreni Farm from the University of Agricultural 
Sciences and Veterinary Medicine Iasi. During the growing season there have been 
made observations and measurements to determine infection with Tilletia caries (DC) 
Tul. Quantification of infection in the studied varieties was achieved by determining 
the frequency of infected ears from the total number of spikes contained in the metrics 
frame (Severin and Cornea, 2009). For the artificial infection of the studied wheat 
varieties we used infected caryopses provided by The Phytosanitary Directions of 
Covasna, Valcea and Vaslui Countys. After the identification of Tilletia caries species 
(DC) Tul. from the caryopses, the infection inoculum was obtained by crushing 
infected wheat caryopses. Thus for the artificial infection of 24 wheat varieties we 
used 0.1 g spores Tilletia caries (DC) Tul. for 250 healthy caryopses of wheat. The 
samples were mixed continuously for 1 minute in a Erlenmeyer glass (Dumalasová 

Veronika and Bartos, 2010) and then sown under wheat cultivation technology. 

RESULTS AND DISCUSSIONS 

The young ears infected with Tilletia caries (DC) Tul. have generally 

darker aspect and remain green longer, compared with healthy ears. The specific 

blight symptoms appear generally after wheat earing when the infected ears are 

thin, green-blue to normal color, yellowish green and ruffled aristele of the 

infected spikes occur at an angle greater major axis of the ear. 

The specific simptom of bunt can be observed at the flag leaf sheath 

opening stage when it can be seen that the infected ears have a higher number of 

kernels, all spikelets are fertile and ear position is upright until harvest. The first 

symptoms of bunt attack on the studied material were observed after the earring 

stage of wheat plants. The plants which were attacked by Tilletia caries (D.C.) 

Tul. showed spikes with ruffled awns, lemma and paleas easily removed due to 

the shape kernels infected. 

Based on observations made during the vegetation period there was a large 

variability of resistance of the 24 wheat varieties to Tilletia caries (DC) Tul. 

pathogen attack. The mean frequency of the infected ears had not ovecome 13% 

although in some repetitions, varieties such as Accor and S0 07 had values of the 

infection rate of 30.23% and 24 16% (fig. 1). In terms of the agricultural year 

2011-2012 most studied varieties recorded a good resistance to infection with  
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Tilletia caries (DC) Tul. In some variants showed no infected ears but in other 

varieties, the mean frequency of infected ears registered a maximum value of 

12.33%, the variety Kiksun Gold. 

The lower values of the frequency attack with Tilletia caries (DC) Tul had 

been observed at Antonius Ariesan Boema GK Kalász, Primmo, Andalou, Kiksun 

Serina, Gruia, Joseph, Dropia, Crina varieties, which registered values of infected 

ears between 1% and 5%. Based on these results and according to the evaluation 

scale of wheat resistance to Tilletia sp. (Ajula et al., 1989), these cultivars can be 

considered resistant to Tilletia caries (DC) Tul. attack. 

In order to have a better evaluation regarding the resistance of the studied 

varieties at Tilletia caries (DC) Tul., we also made observations about the 

influence of the disease on the main morphological characters of wheat: the plant 

height, the number of tillers and the number of kernels per ear. 

Fig. 1 – Frequency of the infected ears with Tilletia caries (DC.) Tul., in 2011-2012 
 

The mean plant height varied in the control variant between 44.6 cm in 

Exotic variety to 76.7 cm in Seconzar variety. At the infected variants, the lower 

value of the plant height was 40.8 cm at Exotic variety and maximum value was 

70.2 cm at Seconzar variety (fig. 2). The variability of the plant height both in the 

the control and the infected variants was determined based on morphological 

characteristics of the variety and infection with Tilletia caries (DC) Tul. Other 

authors mentioned that the plants which are attacked by Tilletia caries (DC) Tul. 

have a significantly lower height (Rodenhiser, 1931). Based on the measurements 

made at the 24 wheat studied varieties we observed that at the infected variants, 

the plant height was lower than at the control variants. 

The decrease of the plant the plant height at the infected wheat with T. 

caries had been also observed in other studies. For example, in a study made in 

the Czech Republic, after the artificial infection of some wheat varieties with 

Tilletia caries (DC) Tul., the plant height of the infected plants was decreased 
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with 23.2%, 28.2% and 54% (Huszar, 1993). Other authors have reported 

reductions of up to 22% of the wheat plants infected with Tilletia spp. (Agrios, 

2005). In our case, the plant height differences from the control variants and the 

infected variants were smaller, recording values between 0.1% and 17%. 

 
Fig. 2 - Height of wheat plants in 2011-2012 

 

In previous studies regarding the effect of the Tilletia attack upon the 

tillering degree, some authors concluded that at the infected plants, the 

phenomenon of tillering is higher (Săvulescu, 1957). Dumalasová Veronika and 

Bart (2007) in some experiments with artificial infection of some wheat cultivars 

with  Tilletia caries (DC.) Tul., conducted in 2005-2007 period, observed that at 

the infected plants the numbers of tillers is bigger with by 2.0% to 24.0%. 

Regarding the mean number of tillers on the studied varieties, at the 

control variants, the mean values which were observed ranged between 2.8 

tillers/plant at Arezzo variety and 5.2 tillers/plant at the Arlequin variety.  

According to the literature, the number of tillers at some studied wheat 

varieties have increased in case of the infected variants. An example in this case 

is the Arezzo variety which had in the infected case a mean number of                  

2 tillers/plant. The varieties Kiskun Gold Kiskun Serina, Midas, Capo and Gk 

Kalász had also  shown a higher mean number of tillers in the infected variant 

than in  the control variant (fig. 3).  

The smallest mean value for the number of tillers was 2.5 tillers/plant at 

Glossa variety in the infected variant and was 3.9 tillers/plant in the control 

variant.  
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Fig. 3 - Numbers of tillers 2011-2012 
 

The number of tillers recorded at the 24 wheat varieties was generally 

higher in the control variant than the infected variant, except Arrezo and Capo 

cultivars which are susceptible to Tilletia caries (DC) Tul. and Midas which is 

tolerant to the disease who recorded a higher values of the number of tillers in the 

infected variant than in the control.  

The number of kernels per ear, in the control variants was different than 

in the infected variants, depending on the characteristics of each variety, the mean 

values ranging between 18.6 at Ariesan variety and 41.4 at Accor variety (fig. 4). 

 

Fig. 4 – Number of caryopsis per ear in 2011-2012 

The mean number of kernels from the control variants was lower than the 

mean number of kernels from the infected variant. Varieties such as Antonius, 

Accor and Arezzo showed small differences of the mean number of kernels per 

ear compared with the control. The variety with the highest number of kernels per 

ear were Seconzar, Accor and Midas, which registered a mean of kernels between 

54.5, 43 and 42.9. 
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CONCLUSIONS 

After the artificial infection of the 24 wheat varieties, it was identified 13 

resistant varieties with values of the attack spikes smaller than 5%, 6 tolerant 

varieties with a disease frequency between 5-10% and two susceptible varieties 

with frequency of attacked ears between 10-20%. 

The number of tillers was influenced by the Tilletia caries (D.C.) Tul 

attack. So, the higher value of the number of tillers was recorded in the control 

variant.  

The most resistant variety was Arlequin, wich recorded a mean value of 

of 5.2 tillers / plant in control variant and a number of 4 brothers / plant in the 

infected variant. 

The mean number of kernels was bigger in the infected variants. A 

notable difference from the control was observed at Seconzar variety which 

recorded a mean number of 39 kernels/spike at the control variant and 54.5 

kernels/spike at the infected variant. 

The plant height was influenced by the attack of Tilletia caries. For 

example, the plant height of the Exotic variety was smaller in the infected variant 

with a mean value of 44.6 cm and 76,7 cm in the control variant.  
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