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Abstract 
The field experiment was conducted in the winter season of 2019-2020 to evaluate the performance of 

wheat varieties (Bengal, Baraka, Dajlat alkhayr, and Adana) under the effect of four nitrogen rates (0, 

80, 160, 240 and 320 kg N ha-1). At the two locations, one is clay soil in the Al-Qurna, and the other is 

in the Al-Zubair district, a sandy loam watered by well water. The experiment used split plots in 

R.C.B.D. design with three replicates; cultivars were added to the subplots while nitrogen fertilizers 

were added to the main plots. The results indicated significant differences among wheat varieties at the 

two locations for all parameters studied. Adana variety is the highest value of most studied traits. In 

addition, nitrogen concentrations had significant effects on all characteristics studied. In the Al-Zubair 

location, it was found that applying N up to 240 kg N ha-1 significantly increased grain yield. In 

comparison, Al-Haritha location achieved the highest grain yield at 160 kg N ha-1, Al-Qurna location 

achieved the highest grain yield of 4.538 tons ha-1 through an interaction between Adana and 160 kg N 

ha-1. Hence, it may be concluded from this study that this interaction might be indicated for suitable 

wheat production under environmental conditions. 
 

Keywords: Wheat cultivars, level of nitrogen, location 

 

Introduction 

In many parts of the world, winter wheat is the major grain crop, which provides reliable 

nutrition for people in both rural and urban areas and an important supply of straw for 

livestock to consume. According to the United States Department of Agriculture (USDA, 

2022), wheat produced globally was 778.52 million tons, with a production rate of 3.51 tons 

ha-1, While production in Iraq reached 4234 thousand tons, with a production rate of 1.789 

tons ha-1 for the 2020/2021 season (Directorate of Agricultural Statistics, 2021), to 

successfully cultivate new varieties and determine which of these varieties is optimal in 

terms of suitableness for various environments, they must be environmentally normal and 

stable in terms of growth characteristics and yield across environments and seasons. (Tsenov 

et al., 2023) [14]. Finding suitable varieties for the region in which the wheat crop is grown is 

essential for cultivating this crop and achieving a quantitative and qualitative improvement in 

its production. It is important to understand the suitability of these wheat varieties to the 

climate in South Iraq, given the extensive work that many research institutions have put into 

developing new wheat varieties through breeding and enhancement efforts and putting them 

through multiple tests due to its hot climate and irrigation water with a salinity level that is 

higher than what is permitted for agriculture. This region has different environmental and 

soil characteristics than the rest of Iraq. Nitrogen is the primary nutrient that limits the 

growth of durum wheat. Yield, according to Belete et al., (2018) [3], nitrogen shortages can 

have a significant role in determining grain yield in rained environments. The development 

of varieties of wheat with high nitrogen utilization efficiency will assist farmers 

economically and contribute to a decrease in the environmental damage caused by the 

excessive application of nitrogen fertilizers (Soofizada et al., 2023) [12]. Wheat breeders 

recognize the need to increase yield potential while reducing the environmental impact of 

fertilizers by creating N-efficient genotypes. The objective of the current study was to 

investigate the response of four wheat varieties to the addition of four rates of nitrogen in 

two locations in the south of Iraq.
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Materials and Methods 

The field experiment was conducted in the winter season of 

2019-2020 to evaluate the performance of four wheat 

varieties (Bengal, Baraka, Dajlat alkhayr, and Adana) under 

the effects of four nitrogen rates (0, 80, 160, 240 and 320 kg 

N ha-1) in two locations. One on clay soil in the Al-Qurna 

location, located 75 kilometers north of the center of Basrah, 

gets water from the Ghmug River, and the second is located 

in the Al-Zubair district, which lies 20 kilometers south-

west of Basrah, on a sandy loam watered by well water. The 

soil sample was collected from both locations and analyzed 

for some of the chemical and physical characteristics of the 

soil using the methods described in Black (1965) and Page 

et al., (1982) [4] (Table 1). The experiment used split plots in 

R.C.B.D design with three replicates; the cultivars were put 

in the subplots while the nitrogen fertilizers were put in the 

main plots. All treatments received two doses of nitrogen 

(urea): the first two weeks after seeding and the second one 

month after the first dose. At planting, phosphorus was 

added using triple superphosphate fertilizer (46% P2O5) at a 

rate of 200 kg P2O5 ha-1. The plot’s size was 2×2 m2, and it 

had 10 lines with a 20 cm space between each one. Seeds 

were planted on November 15th at the two locations with a 

seeding rate of 140 kg ha-1. Plant height and flag leaf area 

were calculated at the 50% flowering stage. Whole plants 

from the middle lines of each replication were harvested at 

the maturity stage to calculate the number of tillers per 

meter, yield components, and grain yield. The GenStat 

program was used to analyze the data, and LSD probability 

at 0.05 was used to test for differences within treatments 

(Steel and Torri, 1980) [13]. 

 
Table 1: Some of the physical and chemical properties of the soil 

at the two locations 
 

Al-Zubair Al-Quran  Properties 

7.80 7.48 - pH 

4.70 7.30 dSm-1 E.C 

0.60 1.68  g kg-1 Organic Matter 

43 48 

mgkg-1 soil 

Available N 

16 20 Available P 

111 127 Available K 

Sandy loam Clay loam  Texture 

 

Results and discussion  

Plant Height (cm) 

The results demonstrate that the varieties in both locations 

significantly varied plant height (Table 2). Results of the Al-

Zubair location indicated that variety V4 gave the highest 

average of 88.02cm at plant height, and the lowest value of 

plant height (80.07 cm) was obtained with variety V2. 

Results from the Al-Qurna location showed a similar pattern 

in the plant height. The plants with the highest heights 

(103.76 cm) were found at V4, matching the heights of V2 

(102.77 cm), while V3 had the lowest height (88.39 cm). 

These variances in plant height among varieties are due to 

differences in physiological and biochemical mechanisms, 

and many of these processes are genetically controlled. 

These results were found by Soofizada et al. (2023) [12] and 

EL Hag and Shahein (2017) [7]. With increasing nitrogen 

rates, plant height increased, reaching a maximum at a rate 

of N4 (86.36cm) at the Al-Zubair location, while the 

minimum plant height (12.07 cm) was recorded at the 

control (Table 2). Longer plants were observed at a nitrogen 

rate of N3 (101.13 cm), followed by N4, N2, and N1, which 

were 100.45, 99.55, and 94.90 cm, whereas shorter plants 

were observed in the control where no nitrogen was used. 

These findings are consistent with El-Sorady et al., (2022) 

[8], who noted that nitrogen fertilization increased plant 

height. The interaction between varieties and nitrogen rates 

Figure (1) showed a significant effect when V4 N4 in the 

Al-Zubair location significantly gave the highest plant 

height average (91.94 cm), while V1 N0 gave the shortest 

plant (75.45cm), while results at the Qurna location show 

that interaction effect was not significant. However, findings 

at the Qurna location indicate that the interaction effect was 

not significant. 

 

Flag leaf area (FLA) 

Data in Table 2 shows the significant effect of varieties and 

nitrogen rates on flag leaf area at the two locations; the 

maximum FLA registered from the V4 variety was 35.59 

and 38.88 cm2 at the two locations, respectively. The 

minimum value of FLA was recorded in V3, which had 

27.02 and 27.39 cm2 at the two locations, respectively. 

According to Al-Hade et al.’s (2020) [2] genetic structure, 

the wheat types have different flag leaf areas. In both 

locations, the N treatments considerably enhanced the flag 

leaf area compared to the control. FLA reached 33.57 and 

35.29 cm2 at Zubair and Al-Qurna locations in the N4 

treatments, while the control (N0) gained minimum FLA of 

26.35 and 29.26 cm2, respectively. The larger fertilizer 

application was attributed to this trend’s relatively better 

growth. These results agree with Youssef et al.,. The 

interaction between varieties and nitrogen rates had a 

significant effect on FLA in both locations (Figure 2). At the 

Al-Zubair location, applying N4 resulted in a significant 

increase in the maximum gain FLA for variety V4 (38.52 

cm2), which was at par with variety V4 with N2 and N3, 

while variety V3 showed a significantly lower flag leaf area 

with control (19.36 cm2), while at the Qurna location, the 

maximum FLA (40.98 cm2) was found by the interaction 

V4× N2 that was at par with V4× N3 and V4× N4, while the 

interaction of V3 × control gained the lowest value of FLA 

(20.77 cm2) (figure 2). 

 

Tillers number (tiller m-2) 

A number of tillers wheat were affected statistically by 

varieties and nitrogen rates at the two locations (Table 2). 

More number of tillers was found at V4 of 356.75 and 440.3 

tiller m-2 at AL- Zubair and Al-Qurna locations respectively 

while less number of tillers was recorded 325.34 and 356.5 

tiller m-2 at V3 andV1 respectively. At a nitrogen rate N4, 

the greatest number of tillers were gained (357.37 tiller m-2) 

followed by N3(401.8 tiller m-2) at the two locations 

respectively (Table 2), while at control minimum tiller 

values were observed 325.64 and 364.0 tiller m-2 at the two 

locations respectively. The fact that nitrogen is essential for 

cell structure and function and that protoplasm functions as 

the place of cell division and plant growth could be 

responsible for these results which causes an increase in the 

number of tillers (El-Sorady et al., 2022) [8]. These findings 

confirm those presented by, who noticed that nitrogen 
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fertilizer increased number of tillers. The interaction effect 

has shown that the highest number of tillers (373.59 and 

471.5 tiller m-2) was obtained at V4 with the rate N4 at the 

two locations respectively which were significantly higher 

than all the interactions (figure 3). 

 

Spikes number (spike m-2) 

Table 2 showed that V4 varieties significantly gave the 

highest average number of spikes (348.62 and 435.8 spikes 

m-2) at Al-Zubair and Al-Qurna locations, respectively, 

while V3 and V1 varieties gave the lowest numbers in both 

locations. These findings might be due to the high number 

of tillers. These results were in agreement with those of El-

Sorady et al., (2022) [8] and Belete et al., (2018) [3], and the 

results in Table 2 showed the effect of nitrogen rates on the 

spike number of wheat at the two locations. Moreover, 

increasing the N level from N0 up to N4 resulted in a 

significant increase in the number in both locations. The 

highest spike number can be attributed to the highest 

number of tillers. As shown by the data found in Figure 3 

from the interaction results, it was found that the wheat 

variety V4 × N4 had the highest spike numbers of 365.25 

and 468.9 spikes m-2 (Figure 4). 

 

Grains spike-1 

According to the results, the varieties and nitrogen rates of 

the grains at the two locations were significantly impacted 

(Table 2). In comparison to the other varieties, wheat variety 

V4 produced the most grains per spike (34.50) and the least 

(43.92) at the Zubair and Al-Qurna locations, respectively. 

Wheat variety V3 produced the fewest grains per spike at 

both locations. The genetic factor has a great influence in 

determining the number of grains in a spike, as confirmed 

by EL Hag and Shahein. (2017) [7] The number of grains per 

spike increased as the nitrogen rate increased to N4. The 

rate at which nitrogen N4 produced the highest number of 

grains was 35.49 and 39.18 grains per spike at the two 

locations, respectively. The minimum number of grains per 

spike was recorded in N0, which produced 29.25 and 37.09 

grain spikes, according to Usman et al., (2013) [15] who also 

found that nitrogen significantly improved the quantity of 

grain produced in each spike. On the other hand, it was 

found that the interaction impact between the various wheat 

varieties and the application of N fertilizer was significant in 

both locations (Figure 5). At the Al-Zubair location variety, 

V4 was superior and recorded a higher value at rates N4 and 

N3 (37.81 and 36.82 grains spike-1), while variety V3 

showed a lower value with control (24.18 grain spike-1), 

while at the Qurna location the maximum number of grains 

per spike (48.43 grain spike-1) was found by interaction V4 

with N2 and that was at par with V4× N3 (48.34 grain 

spike-1), while the interaction of V3 × control grains had 

the lowest value in both locations (figure 5). 

Weight of 1000 grains (g) 

Due to a genotypic difference, the weight of 1000 grains of 

wheat varieties was significantly impacted in both locations 

(Table 2). On the other hand, the V1 variety achieved the 

highest average of 31.63 and 36.25g respectively in both 

locations while the V3 variety gave the lowest of 30.70 and 

34.47g respectively in both locations. This result agreed 

with EL Hag and Shahein (2017) [7]. In both locations, the 

1000-grain weight was significantly affected by the nitrogen 

rate, according to the data in Table 2. However, increasing 

nitrogen fertilization rates would result in the largest 1000-

grain weight. In the Al-Zubair location, the maximum grain 

weight (31.41g) was gained at the N4 rate, which was on par 

with the rate of N3 (30.99 g), while in the Al-Qurna 

location, the plants fertilized with N2 had the highest grain 

yield (36.90 g). Nitrogen’s impacts on grain weight may 

result from its influence on improving photosynthetic 

efficiency, which in turn causes more assimilates to be 

produced and transported to sinks. Litke et al., (2018) [9] 

confirmed our results. According to the data in Figure 6, the 

interactions between wheat types and nitrogen rates 

significantly affected the 1000-grain weight in each of the 

two locations. In the Al-Zubair location, variety V1 was 

superior and recorded a higher value at rate N3 (34.52 g), 

while variety V3 showed a lower value with control 

(24.36g). On the other hand, at Al-Qurna location, the 

maximum number of 1000 grains (39.38g) was found by the 

interaction of V4 with N2, while the interaction of V3 and 

V2 with control gained the lowest value. In both locations, 

respectively (Figure 6). 

 

Grain yield (ton ha-1) 

Table 2 showed that wheat varieties and nitrogen rates had 

significant effects on grain yield in both locations. Among 

the varieties, V4 gave the highest grain yield with an 

average of 3.599 and 4.278 tons ha-1 at the Al-Zubair and 

Al-Qurna locations, respectively. This increase in yield is 

due to the largest number of spikes per meter and the 

number of grains per spike, both of which were positively 

correlated with an increase in production, Zhang et al., 

(2021) [16] and Al-Jayashi (2021) [1a] reported similar 

findings. Increasing the nitrogen rates significantly 

increased the grain yield in both locations. In the Al-Zubair 

location, the maximum grain yield (3.611ton ha-1) was 

found in the N4 rate, which was on par with the rate of N3 

(3.598 ton ha-1) at the Al-Qurna location, where the plants 

fertilized with N3 had the highest grain yield (4.163 ton ha-

1). Dagash, et al., (2014) confirmed our results. A 

significant interaction effect between wheat varieties and N 

rates was only found in the Al-Qurna locations (Figure 7). 

Variety V4 was superior and recorded a higher grain yield at 

rate N3 (4.538 tons ha-1), while variety V2 showed a lower 

value with control (3.009 tons ha-1). This could be a result of 

the fact that varieties have varied genetic makeup and hence 

react differently to nitrogen application. 
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Table 2: Effect of varieties and nitrogen rates on growth and yield characters 
 

Al-Zubair location 

Treatments 
Plant height cm FLA cm 2 tiller m-2 Spikes m-2 Grains spike-1 1000 grain weight grain yield ton ha-1 

Varieties 

V1 82.99b±1.14 28.71c±0.29 328.30c±2.96 318.90c±2.95 31.45c±0.54 31.63a±0.23 3.510b±0.03 

V2 80.37c±1.14 31.79b±0.29 345.09b±2.96 336.16b±2.95 32.22b±0.54 28.47b±0.23 3.494b±0.03 

V3 80.94b±1.14 27.02d±0.29 325.34c±2.96 316.94c±2.95 30.70c±0.54 27.63c±0.23 3.469b±0.03 

V4 88.02a±1.14 35.59a±0.29 356.75a±2.96 348.62a±2.95 34.50a±0.54 28.53b±0.23 3.599a±0.03 

N rates 

N0 80.79c±1.28 26.35e±0.32 325.64c±3.31 316.23c±3.29 29.25c±0.61 26.14c±0.26 3.414b±0.04 

N1 81.19c±1.28 30.17d±0.32 329.12c±3.31 320.12c±3.29 29.92c±0.61 28.14b±0.26 3.455b±0.04 

N2 82.62c±1.28 31.32c±0.32 339.79b±3.31 330.88b±3.29 32.41b±0.61 28.64b±0.26 3.511b±0.04 

N3 84.44b±1.28 32.49b±0.32 342.41b±3.31 334.41b±3.29 34.02a±0.61 30.99a±0.26 3.598a±0.04 

N4 86.36a±1.28 33.57a±0.32 357.37a±3.31 349.12a±3.29 35.49a±0.61 31.41a± 3.611a±0.04 

Al-Qurna location 

Treatments 
Plant height cm FLA cm 2 tiller m-2 Spikes m-2 Grains spike-1 1000 grain weight Yield ton ha-1 

Varieties 

V1 95.19b±2.20 31.15c±0.42 356.5d±3.68 350.0d±3.40 34.87c±0.67 36.25a±0.34 3.967b±0.10 

V2 102.77a±2.20 36.99b±0.42 393.6b±3.68 388.8b±3.40 38.29b±0.67 34.25b±0.34 4.203a±0.10 

V3 88.39c±2.20 27.39d±0.42 364.1c±3.68 359.0c±3.40 34.47c±0.67 36.19a±0.34 3.753b±0.10 

V4 103.76a±2.20 38.88a±0.42 440.3a±3.68 435.8a±3.40 43.92a±0.67 34.42b±0.34 4.278a±0.10 

N rates 

N0 91.61bc±2.46 29.26c±0.46 364.0c±4.11 355.7d±3.80 37.09b±0.75 33.51c±0.39 3.873c±0.11 

N1 94.90b±2.46 34.48b±0.46 381.6b±4.11 377.1c±3.80 37.15b±0.75 35.56b±0.39 4.113a±0.11 

N2 99.55ab±2.46 33.90b±0.46 388.0b±4.11 383.3b±3.80 37.11b±0.75 36.90a±0.39 4.019b±0.11 

N3 101.13a±2.46 35.09a±0.46 401.8a±4.11 396.6b±3.80 39.01a±0.75 35.62b±0.39 4.163a±0.11 

N4 100.45a±2.46 35.29a±0.46 407.7a±4.11 404.2a±3.80 39.18a± 34.80b±0.39 4.084b±0.11 

 

 
 

Fig 1: Effect of interaction between varieties and nitrogen rates on plant height in both locations 

 

 
 

Fig 2: Effect of interaction between varieties and nitrogen rates on leaf area in both locations 

 

 
 

Fig 3: Effect of interaction between varieties and nitrogen rates on the number of tillers in both locations 
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Fig 4: Effect of interaction between varieties and nitrogen rates on number of spikes in both locations 

 

 
 

Fig 5: Effect of interaction between varieties and nitrogen rates on Grain spike in both locations 

 

 
 

Fig 6: Effect of interaction between varieties and nitrogen rates on 1000 grain weight in both locations 

 

 
 

Fig 7: Effect of interaction between varieties and nitrogen rates on Grain yield (ton ha-1) in both locations 
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Conclusions 
Based on the findings of this study, it can assume that yield 

and its component parts, which were evaluated in this 

experiment, responded differently to nitrogen fertilization. 

However, in both environmental conditions, the variety 

Adana responded very well to nitrogen fertilization and had 

the highest grain production. In addition, it showed that 

applying N at a rate of 240 Kg ha-1 in the Al-Zubair location 

and 160 Kg ha-1 in the Al-Qurna location increased grain 

yield in comparison to other nitrogen treatments. 
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