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Table 1- Soil physicochemical characteristics of experimental location
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Texture Organic Carbon (%) Total Nitrogen (%) Phosphorus (ppm) Po(tpasfrl]l;m pH EC (d.m%)
G s 0.67 0.079 125 108 7.87 113
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Table 2- Chemical characteristics of organic used in the experiment
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Total nitrogen (%)  Phosphorus (ppm) Potassium (ppm) pH EC (dS.m?)
0.98 620 3175 8.1 6/8
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1- Partial Nitrogen Productivity
2- Nitrogen Harvest Index
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Table 3- Analysis of variance (mean of squares) the effect of different varieties and fertilizers levels on yield and harvest

indices of wheat

Olaryo (ko

O i 2alie N HETSH Mean of squares
S.O.V. df &l 3,Sos ol 5 Slos SUiedam 3y5dos  Cuwild  ad L
Grain yield Straw yield Biological yield  Harvest index
"’SA . 2 316904.9 ™ 10077454 ™ 16823671 "™ 89.93"™
Replication
P ) 5 “4705064.1 9202402 * 14893061 * "232.71
Wheat cultivar
25 gl 11 "41307186.4 139186508 7329648335 55.97 ™
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X e
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Wheat cultivar x Fertilizer Levels
oluzs!
’ 142 376845.3 3824329 4808594 40.48
Error
(10 9) Slyesdd a5 17.42 30.07 22.87 17.89
C.V. (%)
R 0.91 0.76 0.85 0.45
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** *and ns: are significant at p< 0.01 and p<0.05 and no significant, respectively.
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Table 4- Analysis of variance (means of squares) the effect of different varieties and fertilizers levels on efficiency indices of

wheat
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6355 zokas . e e e 187.04™
Fertiloen Lovels 8 383.99 2171.12 1148.71 1234.54 (df 11)
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(“’2°:)"E~; )"“’”’ 22.83 26.81 20.79 16.16 12.5
V. (o)
R 0.72 0.53 0.42 0.85 05
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** *and ns: are significant at p< 0.01 and p<0.05 and no significant, respectively.
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Table 5- Means comparison of the effect of different varieties and fertilizer levels on yield and harvest index of wheat

&l 3,Sldos ol 3 Sl SUiglom 3,Sdes  Cuwild ad L
onlol gaslodd (JLS 15 0,55hS) (UK 15 0,55kS) (LS y3 0,5 5kS) (v y0)
Treatments Grain yield Straw yield Biological yield  Harvest index
(kg.ha'?) (kg.ha™) (kg.ha) (%)
puS ol
_ Wheat cultivar
o) 37315% 6876.4 10607.9 * 34.99%
Roshan
OL“L::W a ab ab ab
3720.6 6427.8 10148.4 36.76
Sepahan
b 3786.2 2 6058.1° 9844.3 ® 38.62°
Falat
““"J”. 3490.7° 7299.6 2 10790.32 3255°¢
Tabasi
sk 3492.22 6108.4° 9700.6 ® 37.58%®
Parsi
e 2825° 6269.3° 9094.3° 32.82°¢
Sirvan
S35 Lol
Fertilizer levels
No 1334.9°¢ 2700.7" 4035.6 ¢ 33.88°
N, 3805.2 7110.6 ¢ 10915.8 @ 34.89%®
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Table 6- Means comparison of the effect of different cultivar and fertilizer levels on efficiency indices of wheat
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NUE (kg.kg™) PFP (kg.kg™)
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Wheat
cultivar
Rg:;; 0 20.59 & 36.35 % 29582 61.88°2 55.69 ¢
OL”‘L:-W a a a a a
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levels
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N, 17.49 57.81 Pece 54.28°¢ 23.85 33.21°%
N, 15« 55.68 P 51.38 “ 19.22°¢ 30.45 ¢
Mo - 53.52 ¢ - - -
M; 24.54° 58.25 P 69.81® 38.98°2 39.55 2
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M,N, 19.76 ° 57.9 Pede 59.0 > 28.97° 35.1 ¢
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* Means within a column followed by the same letters are not significantly different based on Duncan’s test at 5% probability level
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Fig. 1- Nitrogen use efficiency trends as affected by year release of wheat cultivars (A) and nitrogen fertilizer levels (B)
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Fig. 2- Nitrogen utilization efficiency trends as affected by year release of wheat cultivars (A) and nitrogen fertilizer levels (B)
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Fig. 5- Nitrogen harvest index trends as affected by year release of wheat cultivars (A) and nitrogen fertilizer levels (B)
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Table 7- Results of correlation between measured traits of wheat
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Grain Straw Biological HI NUE  NUpE NUtE  PFP NHI
yield yield yield
Grain yield 1
Straw yield 076" 1
Blol_oglcal 0.89 ™ 0.97"™ 1
yield
HI 027" -0.33 ™ -0.13"™ 1
NUE 022" 09" 0.06 ™ 021" 1
NUpE 0.17" 03" 03" 019" 079" 1
NULE 0.05™ -0.57 -0.43™ 0.67 " 0.37" 021" 1
PFP -0.03™ -0.22™ -0.18" 0.15"™ 0.96 " 0.76 0.38 " 1
NHI 0.36 " -0.18 " 0.002 "™ 0.84 " 0.06 ™ 039" 0.68 " -0.01™ 1
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Introduction

Yield increase in the second half of the last century was attributed to breeding new high yielding cultivars
and use of chemical inputs, particularly nitrogenous fertilizer, where contribution of fertilizers in yield
improvement has been reported in the range of 30 to 50 percent. In fact, genetic potential of high yielding
cultivars is achieved using sufficient nitrogen supply because canopy development, radiation capture
photosynthesis and radiant use efficiency is associated with the amount of nitrogen uptake. In recent years,
enhancement of inputs efficiency and in particular chemical fertilizers have been the concern of many scientists,
though nitrogen use efficiency has not been the goal of plant breeder in a broader sense. Nitrogen Use Efficiency
(NUE), Nitrogen Uptake Efficiency (NU,E) and Nitrogen Utilization Efficiency (NUE) are the main indices
normally used to investigate the nitrogen efficiency of plants. However, Nitrogen Harvest Index (NHI), Nitrogen
Partial Factor Productivity are also evaluated for this purpose. The aim of the present study was to evaluate all
these indices for wheat cultivars released in Iran during the last 60 years to find the trend of changes during the
course of their release.

Materials and methods

In order to evaluate the trend of changes of nitrogen efficiency for wheat cultivars during the course of their
release, an experiment was conducted in the growth season of 2014-2015 in the experiment farm of faculty of
agriculture, Ferdowsi University of Mashhad, Iran. The experiment was based on split plot with complete
randomized Block design. In this study, treatments included 12 different levels of nitrogen (nitrogen applied
from urea 46% N: 0, 100, 200 and 300 kg N ha*, animal manure: 0, 10, 20 and 30 ton animal manure ha™* which
respectively equal with 0, 100, 200 and 300 kg N ha®, and the combination of both chemical and manure
fertilizer with 0:0, 50:5, 100:10 and 150:15 kg.ha™: ton.ha™ ratios, respectively). These were allocated to the
main plots and six wheat cultivars of wheat, Roshan and Tabasi released as very old cultivars, Falat as an old
cultivars and Parsi, Sirvan and Sepahan as new ones were allocated to sub plots. Sub plots were 1.5x2 m with
three replications.

Results and discussion

Results showed that there was no difference between cultivars in terms of economic yield, nitrogen use
efficiency, nitrogen uptake efficiency and nitrogen partial factor productivity except for those of Sirvan which
were lower than the others. However, there was difference between cultivars in terms of nitrogen utilization
efficiency, nitrogen harvest index, straw yield and biological yield; though no particular then between old and
new cultivars in this report. Without considering the type of fertilizers, by increasing nitrogen level from 100 to
300 kg N ha™ nitrogen efficiency indices decreased significantly, so that almost maximum nitrogen efficiency
indices obtained with 100 kg N ha™. In agreement with these results, indicated that nitrogen utilization efficiency
and nitrogen harvest index differ between new and old and also between new wheat cultivars, significantly. In
contrast with these results, showed that although the new cultivars have significantly higher nitrogen use
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efficiency than old wheat cultivars, but no significant differences in nitrogen utilization and uptake efficiencies
and nitrogen harvest index were observed between under study cultivars. In this study, in all nitrogen levels, and
cultivars, nitrogen utilization and uptake efficiencies contribute 37 and 79% in nitrogen use efficiency changes,
respectively.

Conclusion

With an increase in fertilizer levels (chemical, manure and combination of both), efficiency indices were
reduced, but these reductions were lower when chemical and manure fertilizers were combined and hence more
efficient fertilizer use. Results of this study indicated that in recent decades, breeding of wheat cultivar, could not
improve nitrogen efficiency indices and subsequently efficient use of fertilizers in Iran.

Keywords: Nitrogen Use Efficiency, Nitrogen Uptake Efficiency, Nitrogen Utilization Efficiency, New and
old wheat cultivars



