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Abstract 
Wheat is an important food source worldwide and plays a strategic role in terms of food 

security and economy. In order to meet increasing food needs, it is important to develop 
regionally adapted, productive and high quality wheat varieties. Nitrogen is the main nutrient 
that directly affects wheat yield, but its overuse can cause yield loss. Timing and management 
of nitrogen application are decisive factors in increasing yield. Furthermore, the interaction 
between water availability and nitrogen plays a major role in wheat growth and yield. Integrated 
management of nitrogen and water can increase yields, while stress conditions such as 
drought can limit yields. Future research should develop strategies to improve nitrogen 
efficiency while considering environmental sustainability. A total of 7 genotypes including 4 
local bread wheat genotypes, 2 durum wheat varieties, 1 local siyez wheat collected from the 
villages of the Southeastern Anatolia region, which is the homeland of wheat plant, were used. 
The experiment was established with four replications according to split plots experimental 
design at 4 nitrogen doses. Yield and yield characteristics were determined. Svevo and fırat93 
were the most favourable genotypes in terms of most traits among the genotypes. Among the 
local genotypes, GYE4 and GYE3 had the highest values for breeding studies. 
Keywords: Durum Wheat, Limited Nitrogen, Bread Wheat 

 
INTRODUCTION  
Wheat is one of the main food sources 
worldwide and is one of the main 
products of the food sector. Most of the 
energy and protein needs of humans 
are met by cereals. Wheat, which has 
strategic importance in terms of both 
economic and food security, also plays 
a critical role in global trade and 
agricultural policies. (Aydoağan et al. 
2017) Therefore, it is of great 
importance to identify genotypes that 
are well adapted to the ecological 
conditions of the region and have good 
yield and quality characteristics in 
meeting the increasing nutritional 
needs. (Mut et al. 2017) Village 
varieties are promising materials for  

 
transferring their quality characteristics 
to new varieties by breeding methods. 
Therefore, village varieties with genetic 
diversity should be collected and 
protected from the existing regions and 
used in breeding programmes.( Akçura 
et al. 2014; Kendal and Enver, 2020; 
Tekdal et al. 2018) The fact that 
increasing nitrogen doses do not 
provide the expected yield increases, 
cause environmental pollution and high 
fertiliser prices has caused research to 
focus on plant varieties that can take 
more nitrogen from the soil or use the 
nitrogen more efficiently.(Bırsın et al. 
2000) Wheat yield and its components 
are significantly affected by nitrogen 
availability, especially under limited 
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nitrogen conditions. Nitrogen is an 
important nutrient that affects various 
physiological and morphological traits in 
wheat and ultimately affects yield. 
Under low nitrogen conditions, wheat 
plants exhibit a range of adaptive 
responses, including changes in root 
architecture and alterations in metabolic 
pathways to enhance nitrogen uptake 
and utilisation efficiency (Ren et al., 
2018). For example, studies have 
shown that low nitrogen availability can 
favour the growth of primary and lateral 
roots and enable plants to access 
deeper soil layers for nutrients (Ren et 
al., 2018). This adaptive mechanism is 
necessary to sustain growth and yield 
under nitrogen-deficient conditions. The 
relationship between nitrogen 
application and wheat yield is complex 
and influenced by several factors, 
including the timing and method of 
nitrogen application. Research shows 
that optimum nitrogen management can 
increase wheat grain yield by improving 
yield attributing traits such as tiller 
number, spikelet number and grain 
weight (Yadav, 2024). However, 
excessive nitrogen application, 
especially under stress conditions, can 
lead to diminishing returns in yield due 
to increased competition among sister 
farmers for available resources 
(Mirosavljević et al. This phenomenon 
highlights the importance of balancing 
nitrogen inputs to maximise yields while 
minimising environmental impacts 
associated with nitrogen flux and 
greenhouse gas emissions (Yadav, 
2024). Moreover, the interaction 
between nitrogen and other 
environmental factors such as water 
availability plays a critical role in 
determining wheat yield under stress 
conditions. Studies have shown that 
integrated management of water and 
nitrogen can significantly improve 
wheat yield and quality by promoting 
efficient nutrient and water utilisation 
(Wang et al., 2013; Wu et al., 2018). For 
example, timely irrigation combined 
with nitrogen fertilisation has been 

shown to improve root distribution and 
nutrient uptake, leading to increased 
growth and yield (Wu et al., 2018). In 
contrast, drought stress can exacerbate 
the negative effects of nitrogen 
deficiency and further limit wheat yield 
potential (Yan et al., 2023; Xu, 2023). 
This means understanding the 
physiological responses of wheat to 
nitrogen stress, the importance of the 
timing and method of nitrogen 
application, and the interaction between 
nitrogen and water availability. Future 
research should focus on developing 
strategies that integrate these factors to 
improve nitrogen use efficiency and 
sustain wheat production in the face of 
environmental challenges. 

 
MATERIAL AND METHODS 
In the growing period of 2021-2022, 4 
genotypes of hexaploid (bread) wheat, 
2 genotypes of tetraploid (durum) 
wheat, 1 genotype of diploid (siyez) 
wheat were used as plant material and 
four different nitrogen fertiliser doses (3, 
6, 9, 12 kg N da-1) were used. 
Ammonium nitrate (15-15-15% NPK) 
was applied as nitrogen fertiliser. In the 
experiment, nitrogen doses were 
divided into two and half of them were 
applied with sowing and the other half 
was applied before emergence (Yürür, 
1998). 
The experiment was established 
according to split-plot experimental 
design with four replications. Varieties 
were placed in the main plots and 
nitrogen fertiliser doses were placed in 
the sub-plots. Plot length was 2 m and 
width was 0.6 m and plot area was 1.2 
m2. The variance analysis of the data 
obtained from the experiment was 
carried out according to the "Split Plots" 
experimental design. The statistical 
significance of the differences between 
the means were calculated with the help 
of JMP statistical package 
programmes. In significance tests, 1% 
and 5% probability levels were used 
and 5% probability level was used in 
determining different groups.  

117



Analele Universităţii din Craiova, seria Agricultură – Montanologie – Cadastru (Annals of the University of Craiova - Agriculture, 

Montanology, Cadastre Series) Vol. 54/1/2024 

 (soil analysis results and climate data 
to be added) 
Table 1. Wheat genotypes used in the 
study 
 

 
 
Features: 
-Plant height (cm) 
The distance from the soil surface to the 
extreme point of plant height of 5 

randomly selected plants from each 
replicate will be measured and 
averaged. 
-Number of grains per spike 
The number of grains in the spike of 5 
randomly selected plants from each 
replicate will be calculated and 
averaged. 
-Thousand grain weight 
The grains of 5 randomly selected 
samples from each replicate will be 
counted and their weight will be 
calculated. 
-Plant yield 
The grain product obtained from the 
harvested plants will be determined by 
weighing. 
 
RESULTS AND DISCUSSIONS 
Analysis of variance results of yield 
components obtained from the study 
are given in Table 2.  
As can be seen from the analysis of 
variance results, the effects of wheat 
genotypes on plant height, number of 
grains per spike, thousand grain weight 
and grain yield were found to be 
statistically significant at 1% probability 
level.(Table 2.) 
 

 
Table 2. Analysis of variance results for yield and yield components of seven wheat genotypes and 

four different nitrogen doses 

Sources of 
variation 

SD Plant 
height 

Number of 
grains per 
spike 

Thousand 
grain weight 

Grain Yield 

Repetition 3 307,49 11,60 19,22 793,65 

Genotype 6 509,60** 1184,43** 1381,43** 38546,74** 

Nitrogen Dose 3 8,15 288,43** 85,31** 12,16** 

Dose*Genotype 18 206,31 17,59 29,63* 1157,24 

Error 81 12236,04 27,40 14,74 753,95 

Total 111 19954,25 94,97 93,05 3090,67 
*: 0,05: statistically significant at probability levels. **: Statistically significant at 0,01 probability 
levels. 

 
When nitrogen doses were analysed, it 
was found that nitrogen doses had 
statistically significant effects on 
number of grains per spike, thousand 

grain weight and grain yield at 1% 
probability level. Unlike genotypes, 
nitrogen doses had no statistically 
significant effect on plant height, N 

 

Southeast 
Local 
Bread 
two 

Origin 
12-13 

Farmer's 
Name Province 

GYE-1 3 
Mehmet 
ORAK 

Diyarbakir/ 
Eğil/ 
Baysu 

GYE-2 68 
Abdurrahman 
DÜZEN 

Adiyaman/ 
Gerger/ 
Basdaglica 

GYE-3 12/1 
Mehmet 
TÜYSÜZ 

Sanliurfa/ 
Siverek/ 
Sublime 

GYE-4 26/1 
Osman 
TEYMUR 

Mardin/ 
Midyat/ 
Shenkoy 

Proprietary 
durum    

Svevo    

Firat 93    
Siyez 
wheat    

GYS        
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utilisation efficiency and N utilisation 
efficiency (Table 2.). 
When the genotype x nitrogen dose 
interactions were analysed, it was found 
that the effect of the interactions on 
thousand grain weight was statistically 
significant at 1% probability level, while 
the interactions had no statistically 
significant effect on the other traits 
examined (Table 2). 
 
Plant Height 
The results of the analysis of variance 
for the grain plant height values of four 
different nitrogen dose applications in 

seven wheat genotypes are given in 
Table 2 and the mean values are given 
in Table 6. 
The differences between the values of 
the varieties in terms of plant height 
were found to be statistically significant 
at 1% probability level.( Table 3.) 
When Table 3. is analysed, the mean 
values of the genotypes varied between 
69,75 and 92,25 and the genotype with 
the highest plant height value was 
obtained from GY2. There were no 
statistically significant differences in 
terms of nitrogen doses. 

 
Table 3.Mean plant height values and significance groups for seven wheat genotypes and four 

nitrogen doses. 

Genotype 3 6 9 12 Average 

FIRAT93 70,00 75,50 76,50 76,25 74,56 BC 

GY1 90,50 89,00 83,50 86,00 87,25 A 

GY2 89,50 92,25 87,75 86,00 88,88 A 

GY3 87,00 66,00 82,50 91,25 81,69 ABC 

GY4 80,50 91,50 91,75 68,75 83,13 AB 

SIYEZ 88,00 86,75 75,25 83,00 83,25 A 

SVEVO 69,75 76,00 74,50 77,25 74,38 C 

Average 82,18 82,43 81,68 81,21 81,88   

*: 0,05: statistically significant at probability levels.  
**: Statistically significant at 0,01 probability levels. 

 
Number of Grains per Spike 
The results of the analysis of variance 
related to the number of grains per head 
values of four different nitrogen dose 
applications in seven wheat genotypes 
are given in Table 2 and the mean 
values are given in Table 4.  
In terms of the number of grains in the 
spike, the differences between the 
values belonging to the varieties and 
different nitrogen doses were found to 

be statistically significant at 1% 
probability level.( Table 7) 
When Table 4. is analysed, the values 
of the genotypes varied between 3.5 
and 30.69 and the genotype with the 
highest grain number was obtained in 
svevo bread wheat variety. 
The increase in nitrogen dose affected 
nitrogen utilisation in direct proportion. 
The nitrogen dose with the highest 
average nitrogen utilisation efficiency 
was determined as 12kg/ha.( Table 4.) 
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Table 4. Mean spike grain number values and significance groups for seven wheat 
genotypes and four nitrogen doses. 

Genotype/Dose 3 6 9 12 Average 

FIRAT93 23 26 30,75 35,5 28,81 AB 

GY1 18 24,75 26,25 22,5 22,88 C 

GY2 20,5 24,5 26,25 26,25 24,38 C 

GY3 19,75 26,5 27,25 29 25,63 BC 

GY4 20,25 26,25 27,25 27,25 25,25 BC 

SIYEZ 3,5 3,5 3,5 8 4,62 D 

SVEVO 26 29,5 35,25 32 30,69 A 

Average 18,71 c 23 b 25.21 ab 25,79 a 23,18   

*: 0,05: statistically significant at probability levels. 
 **: Statistically significant at 0,01 probability levels. 

 
Thousand Grain Weight 
The results of the analysis of variance 
for the thousand grain weight values of 
four different nitrogen dose applications 
in seven wheat genotypes are given in 
Table 2 and the mean values are given 
in Table 5.  
Thousand grain weight was statistically 
significant at 1% probability level 
among genotypes and nitrogen doses. 
Nitrogen dose*genotype interaction 
was statistically significant at 5% 
probability level. 

When Table 5. is analysed, the 
averages of the genotypes varied 
between 12,96 and 40 and the 
genotype with the highest grain number 
was obtained in svevo bread wheat 
variety. 
The increase in nitrogen dose affected 
the thousand grain weight in direct 
proportion. The nitrogen dose with the 
highest average nitrogen utilisation 
efficiency was determined as 12kg/ha.( 
Table 5.) 

 
Table 5. Mean thousand grain weight values and significance groups for seven wheat 

genotypes and four nitrogen doses. 

Genotype/Dose 3 6 9 12 Average 

FIRAT93 37,25 BCDE 36,25 CDEF 42,25 AB 43,5 A 39,81 A 

GY1 23,25 JK 29 HI 28,75 HI 27,5 HIJ 27,13 C 

GY2 25 IJ 28 HIJ 27,25 HIJ 19,5 K 24,94 C 

GY3 25,75 IJ 31,5 FGH 29,5 GHI 34,5 DEFG 30,31 B 

GY4 25,25 IJ 30,25 GHI 32 EFGH 34,75 DEFG 30,56 B 

SIYEZ 12,62 L 13,5 L 12,5 L 13,25 L 12,97 D 

SVEVO 38,5 ABCD 40,75 ABC 39,75 ABCD 41 ABC 40 A 

Average 26,8 B 29,89 A 30,29 A 30,57 A 29,39   

*: 0,05: statistically significant at probability levels. 
 **: Statistically significant at 0,01 probability levels. 

 

Grain Yield 
The results of the analysis of variance 
for the grain yield values of four different 
nitrogen dose applications in seven 
wheat genotypes are given in Table 2 
and the mean values are given in Table 
6.  

The differences between genotypes 
and different nitrogen doses in terms of 
grain yield were found to be statistically 
significant at 1% probability level (Table 
6.). 
When Table 6. is analysed, the values 
of the genotypes varied between 5.44 
and 196.41 and the genotype with the 
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highest grain number was obtained in 
the genotype FIRAT93, and the 
increase in nitrogen dose affected the 
grain yield in direct proportion. The 

nitrogen dose with the highest grain 
yield average was determined as 
12kg/da.( Table 6.) 
 

 
Table 6. Mean thousand grain weight values and significance groups for seven wheat 

genotypes and four nitrogen doses. 

Genotype/Dose 3 6 9 12 Average 

FIRAT93 107,22 118,5 162,28 196,41 146,1 A 

GY1 51,91 90,69 93,94 77,87 78,6 C 

GY2 63,25 85,78 87,88 62,72 74,91 C 

GY3 63,37 105,37 99,91 125,34 98,5 B 

GY4 63,66 98,94 109,5 121,06 98,29 B 

SIYEZ 5,52 5,87 5,44 13,56 7,6 D 

SVEVO 126,28 148,88 177,5 164,5 154,29 A 

Average 68,74 c 93,43 b 105.21 ab 108,78 a 94,05   

*: 0,05: statistically significant at probability levels.  
**: Statistically significant at 0,01 probability levels. 

 

CONCLUSION 
In this research, it is aimed to determine 
the genotypes with high nitrogen use 
efficiency, high yield and high nitrogen 
use efficiency of the genotypes 
consisting of 4 local bread wheat village 
varieties collected from different 
locations of the Southeastern Anatolia 
region of Turkey, which is produced as 
the world's staple food, two registered 
durum varieties and one siyez wheat, 
which are the most widely cultivated in 
Southeastern Anatolia, and to 
determine the appropriate parents for 
the relevant breeding programmes. 
The results obtained from our research: 
the effects of wheat genotypes on plant 
height, number of grains in spike, 
thousand grain weight, grain yield were 
found statistically significant.(table2.) 
Svevo bread wheat variety had the 
highest values in terms of most yield 
components followed by fırat93 durum 
wheat variety.  Among Siyez and local 
wheats, GYE4 was the genotype with 
the highest values in grain yield 
followed by GYE3. 
As a genotype, svevo had the highest 
value, while GYE4 was the highest 
among local genotypes.  The reason for 

the low grain yield in general is thought 
to be due to the small amount of sowing 
per unit area. Among the genotypes, 
svevo and fırat93 had the highest 
values in terms of most traits. The 
genotypes that we can recommend to 
the farmer for sowing are fırat93 if 
durum wheat will be sown and svevo if 
bread wheat will be sown. Among the 
local genotypes, GYE4 and GYE3 can 
be recommended for breeding studies. 
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