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Introduction: Nitrogen is the main component of fertilizer programs necessary for production of high 

quantity dryland barley. This element is the second limiting factor, after water in dryland areas. So for economic 
production of barley, the proper nitrogen fertilizer application is essential to increase seed quantity and quality in 
Iran dryland areas. Many researchers have been confirmed that dryland barley yield increased by nitrogen 
application management. Nitrogen fertilization in dryland areas can increase the use of soil moisture, and 
improve barley yields to some extent. Different studies have been confirmed interactions between water stress 
and nitrogen fertilizers on barley, especially under field conditions. From the nitrogen management factors, 
timing and amount of nitrogen application is known as the most important aspect. This project established in 
order to study nitrogen rates and nitrogen application time's effects on nitrogen requirement, nitrogen agronomy 
use efficiency (NUE) and crop characteristics of various dryland barley genotypes in cold and semi cold 
drylands of Iran.  

Materials and Methods: This study was carried out in split-split plot in a RCBD in Dryland Agricultural 
Research Institute (DARI), Maragheh; where nitrogen application times (fall, 1/2 in fall and 1/2 in spring and 2/3 
in fall and 1/3 in spring) were assigned to the main plots, nitrogen rates to sub plot (0, 30, 60, 90 and 120 kg/ha), 
and 5 dryland barley genotypes to sub-sub plots (Sahand, Abidar, Dayton/Ranny, Alpha/ Gumhuriyet/ Sonja and 
B-C-74-2)in 4 replications during 2007-2010 years. The Rainfall were 177-498 mm.yr-1 (long term mean is 365 
mm.yr-1) in cropping years in DARI station. Soil samples were collected from 0-25 cm for determining total N, 
P-Olsen, K-Ammonium acetate, TNV, OC, Soil texture, pH, EC and Fe, Mn, Zn and Cu-DTPA before sowing 
and collected from 0-2, 20-40 and 40-60 cm depths in sub-sub plots in shooting stage (GS32) for determining 
NO3

− andNH4
+. Ammonium measurement in the soil KCl extracts were down by spectrophotometry method and 

colorimetric reaction at 655 nm. Also, Absorption spectrophotometry method was used for determination of 
nitrate in soil extract based on its UV absorbance at 210 nm. In this method two measurements were carried out; 
one before (by Zn coated by Cu) and second after reduction of nitrate). Using the difference between these two 
measurements, concentration of nitrate in the extracts was determined. 

Results and Discussion: The results showed that nitrogen application rates significantly increased (p<0.01) 
grain (597-1058 kg.ha-1), biological (1588-3631 kg.ha-1) and straw (990-2565 kg.ha-1) yields and relationship 
between nitrogen rates and grain yield was quadratic regression. Nitrogen application increased barley grain 
yield by increasing the of number of heads per m2 (112-243) as yield component and plant height (6.3-17.6 cm) 
as the photosynthetic organs, root length (0.2-1.0 cm.plant-1) and weight (0.1-0.2 g.plant-1) in tillering stage as 
nutrient and water uptake organs. There was not significant differences between studied genotypes from the view 
point of grain yield, but this characteristic significantly affected by timing the nitrogen application. The suitable 
nitrogen application time for dryland barley was split method. According to these results, rainfall use efficiency 
for control (without nitrogen application) and mean of nitrogen treatments was measured 5.4 and 7.5 kg.ha-1mm-

1, respectively. Also comparison of precipitation and nitrogen application effects in increasing of dryland barley 
grain yield showed that the effect of rainfall more than twice nitrogen. Dryland barley nitrogen requirements 
were determined 40 kg N.ha-1 in drought years (no rainfall in spring) and 43 kg N.ha-1 in normal years. This rates 
is in order to achieve the 1784 and 3100 kg.ha-1 grain yield respectively. In normal years, 30 kg N.ha-1 applied at 
planting time in autumn and 13 kg N.ha-1 spring topdress application at the same time with early spring rains. 
Nitrogen agronomy use efficiency in the nitrogen requirement value was determined 18.3 kg.kg-1 and with 
increasing of each nitrogen unit, barley dryland grain yield was decreased 0.124 kg.ha-1. This decline continued 
until the last rate of nitrogen in a linear. 

Conclusion: It can be concluded that the rates and timing of nitrogen application affected yield components, 
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grain yield and nitrogen and water use efficiency in dryland barley genotypes and theses changes will be 
effective in improving seed quantity. The effect of rainfall in increasing grain yield of dryland barley was 2.1 
times more than nitrogen fertilizer and this proved water is more important than nitrogen in the Iran dryland 
areas. However, nitrogen application of more than optimum rate increased water stress and decreased grain 
yield, but nitrogen optimal rate application is economically efficient to produce of dryland barley genotypes. 
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