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Introduction

Nitrogen (N) is one of the main limiting factors in agroecosystems all around the world. However, high
application rates of N fertilizers would led to strong environmental consequences. Reduction of N fertilizers
consumption decreases production costs and environmental pollution. Therefore, we need to be enhance N
efficiency due to the high N fertilizer cost and required measures to prevent the waste of N. Cultivation of
diverse crop cultivars with higher resources absorption and utilization efficiency is one of the major approach in
the sustainable agriculture that would led to effective use of natural and chemical inputs and reduce significantly
the environmental risks. Kermanshah province is one of the maize production poles in Iran. In this province large
amounts of N fertilizers annually consumes in the maize agroecosystem. Therefore, the aims of the present study
were evaluating N uptake and utilization efficiency, and finally N use efficiency in the maize agroecosystem of
Kermanshah

Materials and Methods

A split plot experiment was carried out based on randomized complete block design (RCBD) with four
replications at the Campus of Agriculture and Natural Resources Field at Razi University at 2014. Treatments
were four levels of N fertilizer rate (40, 70, 100 and 140 percent of the maize demand to N which were 138, 238,
350 and 483 kg.ha™ urea) as main plots and three maize cultivars including SC-704, BC-678 and Simon as sub
plots. Biomass of nitrogen at anthesis and maturity phases was measured by Kjeldahl method. Then, N uptake
and utilization efficiency, and nitrogen use efficiency were calculated. Data analysis was done by SAS software
(Ver 9.4) and means comparison were tested by LSD at 5% level.

Results and Discussion

The results showed that by increasing of N fertilizer rate from 40 to 140 percent of maize demand, amount of
biomass N at anthesis and maturity phases changed from 1.2 to 1.1 percent, and 1.1 to 1.5 percent, respectively.
By rising of N fertilizer rate from 40 to 140 percent of maize demand, total dry matter yield and grain yield
improved about 58 and 63 percent, respectively. Grain yield of Simon cv was higher than other cultivars. Simon
cv. had maximum grain yield in the N fertilizer level of 140 % and this increase was observed in 100% N in SC-
704 and BC-678 cultivars %. The N utilization efficiency and N use efficiency were also different among maize
cultivars. The highest N uptake efficiency was related to SC-704 cv. Moreover, Simon cultivar had the highest N
utilization efficiency (38.1 g.kg™) and N use efficiency (31.3 g kg™). The lowest N utilization efficiency (32.6 g
kg™) and N use efficiency (26.8 g kg™) were related to BC-678 cv. Our results also indicated that N fertilizer rate
significantly had been affected on N uptake efficiency, N utilization efficiency, and N use efficiency. Increased
N fertilizer rate from 40 to 70 percent of maize demand, improved N uptake efficiency and N use efficiency
while these measured features decreased by more rising of N fertilizer rate from 70 to 140 percent. N utilization
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efficiency decreased about 22 percent (from 38.8 to 30.2 g kg™) with increased N fertilizer rate from 70% to
140% of maize demand. The highest N utilization efficiency was 30.2 g kg™ that was due to the fertilizer level of
40 percent and the lowest N utilization efficiency was 17.6 g kg™ which was gained through fertilizer level of
140 percent for SC-704 cv.

Conclusion

The results of this study indicated that more traits in different maize cultivars such as grain yield have been
improved by increased N fertilizer rate. But, evaluation of traits related to resources use efficiency showed that N
use efficiency reduced by rising of N fertilizer rate for all maize cultivars. Therefore, from ecological viewpoint
it can be concluded that excessive N fertilizer consumption not only did not improve productivity in the maize
agroecosystems but also increased environmental hazard dramatically.
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