
Triticum aestivum L.

NPK



 
 

NPK

Z 21Z 40



 
 

 

 

 



 Summary  

a 
 

Summary 
A field experiment was carried out during the agricultural season 

2021-2022 in two locations, the first site in the Gleokhan area within the 
borders of the Mosul center and the second in the village of Balawat in 
the Namrod district, which is 45 km from the center of the Mosul 
district. Both sites are within the range of areas with semi-guaranteed 
rain and under supplemental irrigation (when needed) in order to find out 
the effect of two types of balanced NPK fertilizer 20:20:20 (nano and 
conventional) on the growth, yield and quality of four varieties of bread 
wheat under the influence of three seeding rates, the experiment was 
carried out according to the randomized complete block design and the 
system of factorial experiments within a split with three replications. 
Fertilizer levels occupied the main plots, and the varieties and seeding 
rates were randomly distributed within each level of fertilizer. The first 
factor was seven levels of fertilizer (three levels of nano fertilizer 1, 2 
and 3 g. l-1 and three of conventional fertilizer 1, 2 and 3 g.l-1), was 
added in two stages, the first stage in the tillering (Z 21) and the second 
in the beginning of the boating stage (Z 40) on the Zadoks scale, in 

method of fertilization (adding urea and dap fertilizers according to 
times and quantities recommended by the Iraqi Ministry of Agriculture). 
The second factor is four varieties of bread wheat (Bhoth 22, Abu 
Ghraib, Rashid, and Jihan), and the third factor is three seed rates (200, 
250, and 300 grains.m-2). The most important results of the study were as 
follows: 

In the first study site (Gleokhan), the treatment of spraying with 
nano-fertilizer at a concentration of 1 gm.l-1 excelled in most of the 
studied traits, plant height, number of spikes, spike length, number of 
grains per spike, grain yield, and weight of 100 grains. The cultivar 
Rashid had a significant superiority in most of the studied traits, as it 
excelled in the characteristics of plant height, number of tillers, number 
of spikes, spike length, number of grains per spike, and grain yield. The 
seeding rate was superior to 250 grains in the characteristics of number 
of spikes, spike length, number of grains per spike, grain yield, and 
weight of 100 grains. There was a triple interaction between the studied 
factors represented by the interaction of the conventional 3 g spraying 
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treatment and the Bhoth 22 cultivar, with the seeding rate of 250 grains, 
the highest average of the grain yield trait. 

 In the second study site (Namrod), the treatment of 1 g of 
traditional spraying recorded superiority in the characteristics of plant 
height, number of tillers and number of spikes, while the control 
treatment excelled in both characteristics of spike length and number of 
grains per spike, and the treatment of 2 g conventional in the 
characteristic of grain yield. The cultivar Rashid recorded a significant 
superiority in the characteristics of plant height, number of tillers, flag 
leaf area, total chlorophyll content, number of spikes, spike length, and 
number of grains per spike. The seeding rate of 300 grains had a 
significant superiority in the characteristics of number of tillers, total 
chlorophyll content, and number of spikes. The triple interaction, 
represented by a traditional 3-g treatment, and the Rosetta cultivar with a 
seeding rate of 300 grains achieved significant superiority and recorded 
the highest average of grain yield trait.          
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