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Extended Abstracts

Introduction

Nitrogen and phosphorus are among the most important nutrients for optimal performance and play a significant
role in increasing crop yield, so that there is little agricultural soil that does not need their use. Given the limitations
of using chemical fertilizers in rainfed soils, choosing appropriate cultivars with high absorption efficiency of
nitrogen and phosphorus elements is of particular importance. Using cultivars with high efficiency in absorbing
nutrients is one of the strategies that can be used to improve nutrition of crops. Increasing the yield of modern
wheat cultivars requires the extensive use of inputs such as nitrogen fertilizers, which may lead to increased
production costs. Nitrogen deficiency limits crop production more than other nutrients. Nitrogen increases wheat
yield by increasing the number of spikes, the number of grains per spike, and the weight of 1,000 grains. Given
the importance of selecting varieties with high efficiency in nutrient absorption, this study was conducted to
evaluate the efficiency of wheat varieties in absorbing nitrogen and phosphorus nutrients and the existence of
variation among varieties in terms of absorption of these nutrients.

Materials and Methods

In order to investigate of rain-fed wheat cultivars in relation to the use of urea and triple superphosphate fertilizers,
an experiment was conducted as factorial-split plot design based on randomized complete block (RCBD) with
three replications in Hashtrud city in the crop year of 1400-1401. Wheat cultivars were considered as subplot
factor at five levels (Hashtrud, Sadra, Homa, Varan and Baran) and urea fertilizers (O and 60 kg/ha in autumn)
and triple superphosphate fertilizers (0 and 30 kg/ha) were considered as main plot factor. The morphological and
physiological traits evaluated were as follows: flag leaf length, leaf width, plant height, stem height, number of
tillers, number of fertile tillers, main spike length, main spike weight, leaf chlorophyll index (SPAD), single plant
weight, thousand grain weight, protein percent, and gluten percent.

Results and Discussion

The difference between the compared wheat genotypes was statistically significant in terms of most traits. The
main effect of nitrogen fertilizer was significant for the traits of main spike weight, single plant weight, thousand
grain weight, grain yield, protein percentage, and gluten percentage. The main effect of phosphate fertilizer was
significant for the traits of main spike weight, stem height, protein percentage, and gluten percentage. In other
words, application of nitrogen and phosphorus fertilizers improved the mentioned traits compared to the control.
Also, the interaction effect of nitrogen x phosphorus was significant for the traits of flag leaf length, flag leaf
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width, plant height, number of tillers, number of fertile tillers, and main spike length. The chlorophyll content
index and single plant weight were not significantly affected by nitrogen and phosphorus fertilizers. The positive
and significant correlations were observed between stem length, single plant weight, thousand grain weight, and
grain yield. In principal components analysis, the first four main components explained 77 % of the total variation.
In the principal component analysis based on the average of 14 traits in five rainfed wheat cultivars, the first
component explained 30.57% of the total variation. This values for the second, third, and fourth components were
21.95, 13.75, and 10.86%, respectively. For the first component, the traits of single plant weight (0.90), thousand
grain weight (0.87), plant height (0.81), main spike length (0.76), and main spike weight (0.66) had large positive
coefficients. For the second component, the traits of flag leaf length (0.86), flag leaf width (0.80), number of fertile
tillers (0.70), and number of tillers (0.60) had large positive coefficients, and stem height (-0.46), plant height (-
0.39), and thousand grain weight (-0.354) had large negative coefficients. For the third component, the traits of
tiller number (0.66), stem height (0.59) and number of fertile tillers (0.51) had high positive coefficients and the
traits of main spike weight (-0.47), main spike length (-0.43) and gluten percentage (-0.41) had large negative
coefficients. In general, the first component can be called the grain yield component. This component can be used
in selection for wheat varieties.

Conclusion

Finally, the results of this study showed that optimal nitrogen and phosphorus management can have positive
effects on the yield of wheat cultivars. In addition, genetic differences between cultivars play a key role in nutrient
efficiency. It is recommended that fertilization management programs be applied based on the specific needs of
each wheat variety to achieve optimal performance.

Keywords: Genotype, Gluten percent, Grain yield, Leaf chlorophyll content, Principal component analysis.
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