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Introduction 
The upcoming challenges for farmers in coming years are related to the drastic changes in temperatures, 
rainfall patterns, droughts that negatively affect crop yields. To find solution to climate change and global 
warming the phenomenon of adaptation represent a key aspect for quantitative and qualitative traits of crop 
yield, especially for bread wheat. The selection of superior wheat varieties suitable for a particular area play 
a key role in maintaining high crop yield and quality. Therefore, sustainability of food production has 
become a priority, increasing the interest in new environmentally friendly tools to replace synthetic 
agrochemicals or, at least, reduce their impact. The selection of best suitable varieties in different agronomic 
management could be a way forward to overcome the environmental challenges differently affecting the 
yield of bread wheat crop varieties (Beres et al., 2020). This study aims to assess effects of variables such 
as abiotic stresses and management practices on bread wheat performance. 
 
Materials and Methods 
The study was carried out at University of Tuscia (UNITUS), Viterbo, Italy, during 2021/2022 growing 
season of which the climate data are reported in Figure 1. Commercial varieties of bread wheat were 
evaluated in different treatments. The field was organized in a split plot experimental design with three 
replications, in which treatments were the main plots and the commercial varieties as sub plots. A total of 
8 commercial and widely cultivated bread wheat varieties were evaluated. The bread wheat varieties 
included Altigo, Bologna, Cosmic, Costello, GK Szilard, Nogal, Skagen, and Skyfall, of which the origin 
were in France, Italy, Italy, UK, Hungary, France, Denmark, UK, respectively.  
Five treatments were appied: 
- two fungicide applications, (Full) first 
application of fungicide “Seguris Xtra” plus the 
growth regulator "Moddus" at stem elongation 
stage and second application of fungicide 
"Prosaro" at heading time; 
- one fungicide application, (Optimised) by 
application of "Prosaro" at heading time.  
- No fungicide application (No-treatment); 
- two fungicide applications as in the Full plus 
irrigation (Irrigated); 
- management without any synthetic inputs 
(Organic), all agronomic techniques allowed by 
Regulation (EU) 2018/848 were adopted. 
The sowing was in the middle of November 
using a seed dose equal for each plot of bread wheat (400 seeds m-2). On 02/23/2022, ammonium nitrate 
was manually applied (50 kg N ha-1), then on 04/20/2022 the urea was applied (50 kg N ha-1). Herbicide 
"Granstar®" was used for weeding, at steam elongation 8/04/2022. For the Organic treatment organic 
fertilizer just before the sowing and no weed control was applied. Harvesting time has been in the second 
middle of June. The statistical analysis was carried out using R software, analysis of variance (ANOVA) 
has been performed and the differences have been evaluated by student t test. 

Figure 1 - Decadal minimum [—] and maximum [- -] temperatures 
(°C), precipitations [█] and precipitation historical data [¿] (mm) 
at the experimental site in the growing season 2021/2022
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Results 
Because the 2022 season was intensively dry with below-average rainfall (Fig. 1), the climate conditions 
surely affected the bread wheat crop. In fact, the precipitations were 63% reduced compared to the historical 
data, in the period January to June 2022. 
Concerning the grain yield, the Irrigation treatment showed the best results (4.5 t ha-1 of d.m. grain), 
followed by the Organic treatment (2.7 t ha-1 of d.m. grain) and then the other treatments (on average 1.8 t 
ha-1 of d.m. grain). Best levels of grain yields were observed  for Nogal, Cosmic, Bologna, Altigo, GK 
Szilard varieties. The Irrigated treatment and the Altigo variety shown also the best grain dimension 
(thousand grain weight 34.7 g and 36 g, respectively). Skyfall variety, even if didn't show the best grain 
yield, resulted to be good for the grains dimension (33.7 g). Among the treatments Full, Optimised and No-
treated, the first one positively affected the specific weight, while  among varieties, Bologna variety was 
the best. In the Organic treatment, the plants resulted taller than other treatments (67 cm vs 55 cm on 
average). The same varieties which showed highest grain yield at the same time resulted to be taller (Nogal, 
Cosmic, Bologna, Altigo, GK Szilard). 
 
Table 1-. The main effect of treatment and variety on grain yield, thousand grain weight, specific weight, 
plant height, and moisture content. Values belonging to the same parameter and main effect with different 
letters (in columns) are statistically different according to LSD test (p < 0.05). 

 

Grain yield 
(kg ha-1 of 

dm)  

Thousand grain 
weight  

(g)  
Specific weight  

(kg hl-1)  
Plant height  

(cm)  
Grain moisture 

content (%)  
Treatment           
Full 1736.5 c 27.5 b 70.7 a 54.1 bc 6.1 ab 
Optimised 1968.6 c 29.2 b 69.8 b 54.9 bc 5.3 b 
No-treated 1835.1 c 28.6 b 69.9 b 53.6 c 6.6 ab 
Irrigated 4526.5 a 34.7 a -  56.6 b 7.2 a 
Organic 2659.8 b 28.3 b -  67.1 a 6.8 a 
Variety           
Altigo 2726.5 a 36.0 a 68.6 d 61,5 a 7.0 ab 
Bologna 2854.1 a 27.3 bc 76.6 a 60,4 a 6.8 ab 
Cosmic 2879.5 a 29.5 b 67.2 e 59,1 a 5.5 bc 
Costello 2281.0 b 29.0 b 68.5 d 53,4 b 8.3 a 
GK Szilard 2682.5 a 29.3 b 72.2 c 60,6 a 4.6 c 
Nogal 3006.4 a 27.9 b 73.1 b 62,3 a 6.6 b 
Skagen 1806.4 c 24.5 c 66.3 f 51,3 bc 6.4 b 
Skyfall 2126.1 bc 33.7 a 68.5 d 49,3 c 6.1 bc 

 
Conclusions 
There were no significant effects among Full, Optimised and No-treatment, due to the fungicide and growth 
regulator application for the increasing of grain yield and other parameters for the selected commercial 
varieties under dry climatic conditions. Perhaps due to the higher soil water retention, the Organic correctly 
managed could be a potential alternative. The study can help in the identification of promising wheat 
varieties with high mean performance under unfavourable climatic conditions. In fact, some varieties such 
as Nogal, Cosmic, Bologna, Altigo, GK Szilard were able to perform better in such dry climate. 
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