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Abstract: Wheat (Triticum aestivum L.) is the most important crops in Iran. Growing conditions, N, as one of
the main inputs for cereal production systems. The increasing need to reduce pollution from N fertilizer is
concomitantly strengthening the importance of improving the understanding of nitrogen use efficiency (NUE)
of these crops. The objective of this study was to determine the significance and magnitude of variation in
NUE, yield and grain protein concentration among diverse wheat genotypes in years of release. Field
experiments were conducted  during the growing seasons of 2007-2008 and 2008-2009 under well-watered
conditions in Iran. Sixteen wheat cultivars were sown in a randomized complete block design with three
replications. The study revealed that most breeding effects on NUE were associated with change in nitrogen
utilization efficiency (NUtE). Genetic improvement of grain yield was not paralleled by improvement of grain
protein concentration (GPC) in a manner that with years of release grain yield improved but quality of grain not
improved. 
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INTRODUCTION management strategies [7, 8] for high NUE. Recent results

It is important to define the complex trait of nitrogen- NUpE has a stronger relationship with NUE than NutE
use efficiency (NUE) before considering its improvement [9]. Moll et al. (1982) speculated that the role of NUpE is
through  breeding  and  N  management strategies. Moll emphasized in determining NUE as soil N supply
et al. (1982) and Ortiz-Monasterio et al. (1997) defined increases. Several studies showed improved NUE in
NUE as grain dry matter yield per unit of N available (from modern wheat cultivars [10-12]. However, there were
the soil and/or fertilizer) and divided it into two hardly any correlations between total N uptake and year
components: (i) N-uptake efficiency (crop N uptake/N of cultivar release [10, 11]. However, Dhugga and Waines
available; NUpE) and (ii) N-utilization efficiency (grain dry (1989) comparing 12 spring wheat in California, found that
matter yield/crop N uptake; NUtE). Nitrogen utilization NUpE was the most important component of NUE at all N
efficiency comprises harvest index (HI) and biomass levels. Genetic gains in NUE with breeding under low N
production efficiency (BPE). The nitrogen economy of supply have been related mainly to improvements in
wheat is considered in relation to both NUE and the NUpE in spring wheat in Mexico [13] and Finland [9] and
relationships between grain protein content and to  NutE  in  winter  wheat in France [14] and the UK [15].
composition and N supply. It is important that wheat In wheat, it has been found that plant breeding increased
breeders of worldwide consider selecting genotypes with nitrogen harvest index [11, 16]. Also Genetic differences
high efficiency in remobilizing N from vegetative parts to in grain  protein  concentration  among  wheat cultivars
the grain or genotypes with high grain protein are considered as intrinsic  factors  to  affect  grain protein
concentration [1-6] and in developing wheat N formation   in   production   conditions    [17].   Numerous

obtained under northern growing conditions showed that


