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Abstract       In the agricultural year 2015-2016, the diseases attack 
influenced negatively the quality and grains yield of triticale. To quantify these 
relationships between factors, it were conducted one experiment with 25 
varieties in an experimental field at Oradea (Bihor county), in north-west of 
Romania. The diseases manifested with high intensity were: powdery mildew 
(Erisyphe graminis), yellow rust (Puccinia striiformis) and leaf slash 
(Helminthosporium tritici). We studied the relations between yield and 
diseases attack. All diseases affected (with different intensities) the yield and 
quality. However, some news breeding lines (Utrifun, Fundulea 07320 T1102 
and Fundulea 07320 T1201), realized good yields and good resistance to 
diseases, too.   
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Triticale (x Triticosecale) is an intergeneric 

hybrid between the female parent wheat and the male 

parent rye (Troch et al., 2013). Triticale is used in 

animal nutrition (it has a high percent of lysine, an 

essential amino-acid), distillery industry, human 

nutrition and ethanol production (Hanzalova and 

Bartos, 2011).  

Triticale performs well in suboptimal 

environments, having strong tolerance to low soil pH 

and high concentrations of aluminum and saline too. It 

is more resistant to diseases than wheat or barley 

(Qualset and Guedes-Pinto, 1996).  

In Romania, triticale is grown in the hilly 

regions on the acid and poor soils and covers yearly 

around 100-150 thousands ha, 1.5% from the arable 

land (Ittu et al., 2014). In the last 22 years, in Romania 

the genetic progress vas 1.06%/year, a result of 

growing the number of grains/spike, growing of test 

weight and reduced of high, by transfer of gene Rht 1 

from wheat and Hl from rye to triticale. Yield of 

triticale vas many years superior to wheat because its 

resistance to powdery mildew (Erisyphe graminis), 

rusts (Puccinia sp.) and speckled leaf blotch (Septoria 

tritici), too (Ittu et al., 2007). For further progress is 

required to improve diseases resistance to head blight 

(Fusarium sp.), leaf rust and BYDV. 

Arseniuk (1996) appreciate that triticale has 

been considered for a long time as resistant to diseases. 

The first triticale disease which occurred in epidemic 

proportions was stem rust, in Australia. The next was 

Puccinia recondita and Puccinia striiformis, followed 

by Septoria nodorum and Fusarium sp. 

The genome R confers superiority to wheat, 

regarding the yield potential, diseases resistance, 

tolerance to toxicities and phosphorus efficient uptake 

(Varughese, 1996), but it is inferior to wheat only by is 

inferior bread making quality. These deficiencies can 

be improved by translocations of 1D, 1R 

chromosomes.    

The advantage of resistance to diseases 

disappears with the expansion of triticale growing area 

and the cultivation time (Arseniuk, 1996). In 

comparison to wheat, the incidence of powdery mildew 

on triticale vas considered of minor importance. In 

time, powdery mildew emerged on this new host 

(triticale) and has become a significant disease on 

triticale, in many different location of Europe (Troch et 

al., 2013). The authors identify some cultivars with 

resistance to this new population of Erisyphe graminis. 

The cultivar Grenado showed effective race-specific 

resistance, important for next breeding efforts. 

Virulence was recorded on the genes Pm3f, Pm5b, 

Pm6, Pm7, Pm8 and Pm17. 

Triticale was resistant to the fungal pathogen 

powdery mildew (Blumeria graminis) until 2001 

(Menardo et al., 2016). The authors founded that 

Blumeria graminis f. sp. triticale, which grows on 

triticale and wheat, is a hybrid between wheat powdery 

mildew (Blumeria graminis f. sp. tritici) and powdery 

mildew specialized on rye (Blumeria graminis f. sp. 

secalis). The hybrid of the two mildews specialized on 

two different hosts can infect the hybrid plant species 

originating from those two hosts. They concluded that 

hybridization between mildews specialized on different 

species is a mechanism of adaptation to news crops 

introduced by agriculture. 

Beginning to 2005, in CIMMYT international 

nurseries started the evaluation of triticale regarding 

the resistances to stem rust, stripe rust and leaf rust 

(Zhang et al., 2010). In stripe rust tests, 93% of the 

lines were postulated to carry Yr9 alone or in 

combination with other genes. The absence of Lr26 
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indicated that Yr9 are not genetically associated in 

triticale. Were identified 13 lines resistant to stripe rust, 

potentially useful sources of seedling resistance in 

developing new triticale cultivars. 

Hanzalova and Bartos (2011) considered that 

resistant cultivars lose resistance in the course of their 

prolonged cultivation, because virulent pathotypes of 

pathogens appear and spread. There are specific 

differences between leaf rust from triticale and from 

wheat. They identified the cultivars Cando, Hortenso 

and Tricolor, registered in Czech Republic, resistant to 

the majority of isolates. 

Even some cultivars are resistant to leaf rust 

in seedling stage, only a few of them are resistant in 

adult stage, too (Manninger, 2006). He found distinct 

differences in the virulence of leaf rust isolates from 

triticale compared to virulence of isolates from wheat. 

Regarding the stripe rust resistance, 

Randhawa et al. (2012), in a study of spring wheat and 

triticale varieties in Canada, found that triticale 

varieties were universally resistant with the absence of 

tested markers. There appear to be numerous sources 

of stripe rust resistance among Canadian spring 

triticale varieties. 

Our study wants to be a contribution in point 

out of the rising virulence of Erisyphe graminis, 

Puccinia striiformis and Helminthosporium sp. in 

western Romania. 

 

Material and Method 

 
During the agricultural year 2015-2016, an 

experiment with 25 cultivars and breeding lines of 

triticale, all of them created at National Agricultural 

Researches and Development Institute ( NARDI) 

Fundulea, was conducted at Oradea in order to identify 

the best genotypes regarding the grain yield potential 

and with very good parameters of quality. The 

climatically conditions permitted to apare and also to 

be evaluated three diseases: powdery mildew (Erisiphe 

graminis), leaf slash (Helminthosporium sp.) and 

yellow rust (Puccinia striiformis). The last one has a 

verry reduced frequency in north-west of Romania. 

The first significant attack of yellow  rust on triticale in 

western Romania was in 2014 and since, the disease is 

present in every year. Also, leaf  rust (Puccinia  

recondita) appeared for the first time in 2014 (Bunta, 

unpublished results). The powdery mildew (Erysiphe 

graminis) was recorded with 10 years ago, but at low 

level of intensity. In consequence, we could evaluated 

the genetically resistance of the triticale genotypes 

studied for all three diseases.  

The sowing time was in optimal period (6 

october), the humidity of soil was good, therefore the 

triticale springed and vegeted well, ap to the end of 

december.  

In the autumn, the weather were hot and 

humid, the situation that favorized the instalation of 

diseases (especially yellow rust) even in november. 

Becouse the winter evoluated in the same manner, the 

triticale vegetated almost continue. These conditions 

favorised in spring a wery high density of plants, a 

luxuriant development and an explosive infestation 

with diseases. 

The fertilization consists in 200 kg/ha 

complex fertilation (N20:P20:K0) applied before 

sowing, in autumn and 200 kg/ha amonium nitrate (67 

kg active substance), applied in in spring time (23 

March). 

Every genotype was sown in 3 randomised 

replications, like plots with 5 square meters surface. 

The disease attack was evaluated by notes from 1 to 9, 

in FAO system, in every replication. The yield results 

were statistically processed in conformity with 

balanced square lattice with 25 variants, in 3 

replications, by analise of variance, F test and standard 

deviation. 

The quality analises were done in own wheat 

breeding laboratory and consists in thousand kernel 

weight (TKW) and test weight (kg/hl).  

The interaction between yield, quality 

parameters and diseases atack notes were processed by 

trend method for linear, quadratic, exponential, 

logaritmic, polinomial and power regression, in order 

to determine whitch of these functions reproduce the 

best the interactions of factors. Correlation analyses 

was done for every characther studied.  In correlation 

analyse and trend (regression) method, all 75 valors of 

plots were included in calculation. 

 

Results 

 
The level of yield (table 1) varied betveen 

4345 kg/ha (breeding line F 07.157 T6101, very 

susceptible to powdery mildew) and more than 7000 

kg/ha (the new genotypes Utrifun, F 07.320 T1102 and 

F 07.320 T1201, whitches are statistically assured 

superiors to experimental average, 5820.7 kg/ha). It 

must be underlined that the first two lines exceded the 

experimental average with more than 130%, the 

eqivalent to around 2000 kg/ha. 

The old cultivars (TF 2, Stil, Plai and Titan) 

yielded below the experimental average in contrast 

with the new genotypes whiches are in the first part of 

the classament, suggesting that the triticale breeding 

program from NARDI Fundulea perform well.   

The relative larges LSD (limit standard 

deviation) are justified by existance of a severe storm 

(10 June) that falled the plants of the majority of plots.
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Table 1 

Results regarding the yield of some triticale genotypes 

Oradea, 2016 

Class. Genotype Yield (kg/ha) Relative 

yield 

(%) 

Difference to 

average 

(kg/ha) 

Significance of 

differences 

1 UTRIFUN 7860.3 135.0 2039.6 *** 

2 F 07.320 T1102 7724.4 132.7 1903.7 *** 

3 F 07.320 T1201 7016.3 120.5 1195.6 * 

4 F 10.258 TD1 6699.1 115.1 878.4  

5 F 09.107TD1 6667.2 114.5 846.5  

6 ODA 6367.4 109.4 546.7  

7 VIFOR 6103.0 104.8 282.3  

8 HAIDUC 6012.7 103.3 192.0  

9 PISC 5952.4 102.3 131.7  

10 TULNIC 5915.0 112.0 94.3  

11 F 08.050 T31 5907.1 101.5 86.4  

12 NEGOIU 5905.2 101.4 84.5  

13 MEZIN 5862.5 100.7 41.8  

Experimental average 5820.7 100.0 0 - 

14 VULTUR 5802.8 99.7 -17.9  

15 PLAI 5743.3 98.7 -77.4  

16 F 04.162 T11011 5661.6 97.3 -159.1  

17 UTRIROM 5469.8 94.0 -350.9  

18 CASCADOR 5416.6 93.1 -404.1  

19 TF 2 5257.0 90.3 -563.7  

20 F 04.162 T11202 5067.5 87.1 -753.2  

21 STIL 4774.4 82.0 -1046.3 o 

22 F 09.183 T11 4740.8 81.4 -1079.9 o 

23 F 08.151 T41 4650.1 79.9 -1170.6 o 

24 TITAN 4596.8 79.0 -1223.9 o 

25 F 07.157 T6101 4345.1 74.6 -1475.6 ooo 

LSD 5% = 913.3 kg/ha; LSD 1% = 1237.7 kg/ha; LSD 0.1% = 1657.2 kg/ha. 

 
The first disease that apeared was powdery 

mildew (Erysiphe graminis), with high intensity of 

attack (table 2). The yield was affected by this disease, 

well described by trend line of a two degree 

polynomial equation (fig. 1). High attack means loss of 

grain yield. Some cultivars (Stil, Titan, Mezin, Vifor) 

were resistant’s and some new breeding lines were 

resistant’s, too. The majority was middle resistant and 

some triticale genotypes were susceptible: Pisc, Negoiu 

and F 07.157 T6101. 

 

Table 2 

Results regarding the yield and diseases attack in some triticale genotypes 

Oradea, 2016 
Clas. Genotype  Yield (kg/ha) Powdery 

mildew 

(note) 

Yellow rust 

(note) 

Helmintho-

sporium 

(note) 

1 UTRIFUN 7860.3 4 4 3 

2 F 07.320 T1102 7724.4 3 3 3 

3 F 07.320 T1201 7016.3 4 3 3 

4 F 10.258 TD1 6699.1 3 4 3 

5 F 09.107TD1 6667.2 3 4 3 

6 ODA 6367.4 6 4 3 

7 VIFOR 6103.0 3 3 3 

8 HAIDUC 6012.7 5 3 4 

9 PISC 5952.4 7 3 4 

10 TULNIC 5915.0 4 3 4 

11 F 08.050 T31 5907.1 4 4 3 
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12 NEGOIU 5905.2 7 3 4 

13 MEZIN 5862.5 3 4 3 

14 VULTUR 5802.8 5 4 3 

15 PLAI 5743.3 4 3 4 

16 F 04.162 T11011 5661.6 4 3 3 

17 UTRIROM 5469.8 6 3 3 

18 CASCADOR 5416.6 4 4 3 

19 TF 2 5257.0 4 3 4 

20 F 04.162 T11202 5067.5 4 3 3 

21 STIL 4774.4 2 3 3 

22 F 09.183 T11 4740.8 5 4 3 

23 F 08.151 T41 4650.1 3 4 3 

24 TITAN 4596.8 3 3 3 

25 F 07.157 T6101 4345.1 7 3 3 

Experimental average 5820.7 4.28 3.40 3.24 

 

The yellow rust (Puccinia striiformis) was the 

disease with middle amplitude of attack, with notes 

between 2 and 5. However, some genotypes presented 

small attack symptoms: TF 2 and F 04.162 T11202. On 

the other hand, Mezin and Cascador were the most 

susceptible. The yields of plots with highest level of 

attack were the list ones. In the previous year, the 

intensity of yellow rust attack was stronger, the most 

affected being Cascador and Mezin, too. 

Helminthosporium sp. (leaf slash) is recorded 

for the first time on triticale in western Romania. In our 

areas this disease had a strong incidence on wheat, but 

not on triticale, up to the present. Although the attack 

was not very strong, we cud appreciate that TF 2 and 

Negoiu were the most affected. It seems that no one of 

genotypes is resistant. In figure 2 it can see that 

Helminthosporium attack affect distinct significant the 

test weight, therefore the quality of grains. The relation 

between the disease and test weight is the best 

described by a polynomial (degree three) equation (Fig. 

2). 

Even the diseases attacks were not 

demonstrated to be the principal limiting factors of 

grains yielding during the year 2016, their presence 

every year in the last period demonstrate than 

genetically resistance must be a priority for future 

programs of triticale breeding.  

In table 3 are presented the correlations for 25 

genotypes of triticale, regarding the interactions 

between the morphological and physiological 

characters observed. Because of like optimal 

climatically conditions, only a few number of 

correlations were demonstrated to be significant. In the 

calculations of the correlations, all three repetitions of 

every variant were included in the calculations; the 

final number of values was 75.

   

 

 
Fig. 1. Relationship between yield and powdery mildew  in triticale. 
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Fig.2. Relationship between helminthosporium attack and test weight in triticale. 

 

In this year, the factor that influenced 

significant the yield of triticale were the negatives 

temperatures during the winter. It was not died plants 

but the leaves were damaged with different intensities.  

The genotypes with poor resistance to frost (high note) 

were there more precocious. They yielded less than the 

genotypes with good resistance. In figure 3, this 

relation is well described by a polynomial trend. 

The genotypes that have a late earring and 

maturity yielded more than the precocious genotypes 

(table 3). The precocious genotypes were less affected 

by powdery mildew (Erysiphe graminis), had more 

grains in spike and grains weight/spike was greatest. 

The relation between yield and precocity is the best 

described by an exponential equation trend (fig. 4).  

The precocious genotypes were less productive than 

tardy ones. 

Falling resistance is a very important character 

for triticale (table 3). This character is very strongly 

dependent of height of plants. The toll plants were 

susceptible to fall in storm but they were less affected 

by powdery mildew. The precocious genotypes were 

less affected by falling and finally, the test weight is 

diminished and yield reduced (fig. 5). 

Regarding the spike characteristics, we can 

see that a high density reduce the weight of grains per 

spike (thousand kernel weight, TKW) and a big 

number of grains/spike increase the weight/spike but 

reduce the size of grains (test weight). 

It can concluded that yield of triticale is a 

complex character, depending of an important numbers 

of factors, including the apparition of new races of 

diseases specialized for this relative new species.

 

 
Fig.3. Relationship between yield and frost resistance in triticale. 
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Fig.4. Relationship between yield and precocity of triticale 

 

 

 
Fig.5. Relationship between falling resistance and test weight in triticale 

 

Conclusions 
 

1. The new genotypes Utrifun, F 07.320 T1102 and F 

07.320 T1201 are three varieties that perform the best 

in the north-west of Romania.  

2. Even the diseases become more and more restrictive 

for triticale yielding, some of new creations are 

resistant to them, possible important future sources for 

the next breeding programs.   

3. When the weather is warm and humid, yellow rust 

installs even in autumn and in springtime its attack will 

be strong. 

4. The yield of triticale is a complex character, 

depending of an important numbers of factors, 

including the apparition of new races of diseases 

specialized for this relative new species. 
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Table 3 

The correlations between morphological and physiological characters in triticale.  

Oradea, 2016 
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* 

-0.10 0.17 0.01 0.01 0.07 0.22 0.19 -0.01 

Plant density - 0.14 -0.02 -0.14 0.05 0.02 0.17 -0.11 -0.12 0.22 -0.17 -0.21 -0.16 0.09 
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