International Journal of
Agriculture, Forestry and Life Sciences

Open access Int J Agric For Life Sci (2020) 4(2): 281-288

/,I'””" :

e-1SSN: 2602-4381
Original Article

The effect of different nitrogen doses on the
nitrogen uptake and use efficiency in bread wheat
In Eskisehir conditions

Nazife Gozde Ayter Arpacioglu’*® and Murat Olgun?

!Eskisehir Osmangazi University Faculty of Agriculture Department of Field Crops

Abstract

This study was carried out in Eskisehir Osmangazi University Faculty of Agriculture Department of Field Crops research and
application area in 2011-2012 and 2012-2013 production seasons. Different nitrogen doses (0-5-10-15-20 kg N/ ha*) were found
in bread wheat varieties / lines (ES09-SE7, ES09-SE9, ES10-KE2, Cetinel 2000, Alpu-01, Nacibey, Bezostaja-1, Harmankaya
99) recommended for irrigated conditions in Eskisehir. The effects of 15-20 kg N / hal) on nitrogen utilization efficiency
properties nitrogen utilization efficiency, nitrogen utilization efficiency, nitrogen uptake efficiency were investigated. With
increasing nitrogen doses, nitrogen intake efficiency and efficiency of benefiting from nitrogen increased, while nitrogen use
efficiency increased up to 15 kg / ha* nitrogen dose and suddenly started to decrease in the next dose. In the study investigating
the effect of watery wheat on nitrogen utilization efficiency, it was determined that Harmankaya variety at a nitrogen dose of 15
kg / ha! had the highest performance in terms of nitrogen use efficiency.
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Introduction

Wheat production has an economic and strategic importance in
the world and in our country. Wheat, which has the largest share
in agricultural products, is one of the most important nutrients
used in human nutrition (Anonymous, 2001). For this reason, the
priority of the studies for plant production should be on this
product. In order to increase the yield and improve the quality of
wheat, the need for plant nutrients must be met. With nitrogen
fertilizer applications, both yield and quality can be increased
(Mcneal et al., 1971; Galleghre et al., 1983; Gauer et al., 1992).
Therefore, nitrogen fertilizers are an important factor in obtaining
maximum yield and quality from plants (Russel and Ballko,
1980).

Nitrogen utilization efficiency, in other words, agronomic activity
is defined as the ability to increase the yield per unit of nitrogen
applied to the plant (Novao and Loomis, 1981). In other words,
the nitrogen use efficiency is the percentage recovery of the
applied unit fertilizer nitrogen at the harvest time (Moll et al.,
1982). In order for bread wheat to provide optimum vegetative

and generative development, it is of great importance to meet the
nitrogen need and the need for nitrogen is higher than the need for
other nutrients (Frederick and Camberato, 1995). Determining the
optimum nitrogen dose to be applied to wheat in the world is still
an important problem today. The high amount of nitrogen
application causes a decrease in nitrogen utilization efficiency as
it increases the amount of loss. The decrease in the efficiency of
nitrogen use causes increase in production costs and pollution of
ground water. For this reason, it is very important to apply as
much of the wheat as nitrogen needs (Limon-Ortega et al., 2002).
Capuro and Vos (1981) reported that by improving the efficiency
of nitrogen use, high yields can be obtained by using less nitrogen
fertilizers and thus environmental pollution due to excessive use
of fertilizers can be prevented. In order to improve nitrogen
utilization efficiency, both nitrogen uptake efficiency and
nitrogen utilization efficiency should improve together (Moll et
al., 1982).

The aim of the study was to determine the different nitrogen doses
(0- 5-10-15-20 kg N / ha?) nitrogen utilization efficiency,
nitrogen utilization efficiency and nitrogen intake efficiency.
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Material and Method

The study was carried out for two years in Eskigehir
Osmangazi University Faculty of Agriculture, Field Crops
Department research and application area in 2011-2012 and
2012-2013 production seasons. Five wheat varieties (Alpu-01,
Bezostaja-1, Cetinel 2000, Harmankaya 99, Nacibey) and 3
wheat lines (ES09-SE7, ES09-SE9, ES10-KE20) were used in
the study.

Ammonium nitrate (AN) (33%) and triple super phosphate
(P20s) (42%) fertilizers were used in the experiment. Nitrogen

doses were applied without fertilizers and in a pure form of 5-
10-15-20 kg N / hal, 1/2 of which was applied in October with
the remaining 1/2 in the spring tillering period. With planting,
triple super phosphate fertilizer was given to each plotina pure
form of 8 kg P,Os per decare. Sowing, 500 seeds per square
meter, 1.2 m x 8 m parcels (9.6 m?), 20 cm row spacing, 6 rows
of trial drills were made. Irrigation was applied as sprinkler
irrigation twice, in the upturning period and in the post-
flowering period. The climate data for the years and long terms
of the research are given in Table 1.

Table 1. Meteorological data for long years (1970-2011) and 2011-2012 and 2012-2013 during the vegetation period in Eskigehir

province
Year (2011-2012) Year (2012-2013) Long-Term (1970-2011)
Total Avarege Total Avarege Total Avarege
Aylar Precipitation = Temperature (°C) Precipitation Temperature (°C) Precipitation ~ Temperature (°C)
(mm) (mm) (mm)
September 7,1 18,3 0,3 19,1 17,9 17,9
October 64,0 9,1 72,2 14,5 32,8 11,7
November 0,1 15 19,0 7,8 34,0 5,6
December 42,4 1,7 70,3 3,0 40,5 1,7
January 52,4 -2,5 17,6 2,3 30,6 -0,2
February 46,0 -4,3 36,2 5,0 26,1 0,9
March 50,2 2,6 40,1 7,1 27,6 4,9
April 23,7 12,8 30,9 10,8 43,1 9,6
May 50,6 15,5 18,5 18,2 40,0 14,9
June 12,6 21,7 31,3 20,0 23,7 19,1
Total 349,1 336,4 316,3
Average 7,64 10,78 8,61

The soil structure of the experimental area is clay loam and
slightly alkaline. The soil is classified as poor (1.07-1.13) in
terms of organic matter and middle class in terms of lime ratio
(4.43-4.91).

Sampling, Plant Analysis and Calculations Regarding
Nitrogen Usage Sampling was done from the whole plant at
harvest. In this period, samples of aboveground parts were
taken and established at 70 oC until they reach a constant
weight (Walsh & Beaton, 1973) and prepared for chemical
analysis by grinding. The Kjeldahl wet combustion method
was used to determine the total nitrogen content in the plant
samples taken (Bremner, 1960). Nitrogen utilization efficiency
parameters Moll et al. (1982), Delagu et al. (1998) and Kara
(2010) are calculated as follows.

Nitrogen use efficiency = [yield at Nx (kg/ha?) - yield at NO
(kg/hat)]/applied N (kg/hal).

Nitrogen utilization efficiency = [yield at N x (kg/ha)-yield
at NO (kg/hat)] / [total aboveground plant N at Nx (kg /ha’) -
total aboveground plant N at NO (kg/ha™b)].

Nitrogen uptake efficiency = [total aboveground plant N at Nx
(kg/hal) - total aboveground N at NO (kg/ha)] /applied N
(kg/hal). In this study nitrogen use efficiency, nitrogen uptake

efficiency, nitrogen utilization efficiency availability were
investigated. Evaluations of these parameters were analyzed in
SAS and MINITAB package programs according to the
divided parcels divided into random blocks. In order to see the
effective differences, "F" test was performed and coefficients
of variation were calculated. The actual values comparisons
between the 'AOF' test were shown (Diizgiines et al., 1987;
Acikgdz, 1988).

Results and discussion

Variance analysis results of trial parameters are given in Table
2. When Table 2 is examined, nitrogen doses in all
characteristics, the difference between varieties was found to
be significant at the level of 1% and the difference between the
years according to the analysis results in both years and the
combined years. Nitrogen dose x cultivar interaction was
found to be significant at the level of 5% in the first year in the
efficiency of nitrogen utilization, and at the level of 1% in all
other characteristics with the other years and combined
analysis. Year x nitrogen dose interaction, year X type
interaction and year x nitrogen dose X variety interaction were
significant at the level of 1% in all parameters considered.
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Table 2. Variance Analysis Results of the Parameters

D.K. Nitrogen Nitrogen Nitrogen
Use Utilization Uptake
Efficiency Efficiency Efficiency
2011-2012
Replication 3 1,61ns 0,80ns 0,77ns
N dose 4 968,96** 82,07** 38,16**
Genotype 7 412,78** 217,94** 1186,05**
N dose x Genotypes 28 55,15** 40,25* 257,88**
CV (%) 55,04 65,95 43,89
2012-2013
Replication 3 1,85ns 0,62ns 1,25ns
N dose 4 1415,50** 66,25** 271,20**
Genotype 7 1076,45** 8,56** 141,10**
N dose x Genotypes 28 132,73** 4,17** 59,23**
CV (%) 44,74 68,46 31,27
Years
Replication 3 0,62ns 0,10ns 1,79ns
Year 1 14,19* 25,67 1230,36**
N dose 4 2140,59** 127,33** 345,42**
Year x N dose 4 54,11** 11,34** 456,73**
Genotype 7 355,91** 43,66** 405,56**
Year x Genotype 7 734,37** 70,07** 465,55**
N dose x Genotypes 28 78,03** 13,64** 132,83**
Year x N dose x Genotypes 28 63,02** 11,34** 97,59**
CV (%) 50,31 68,18 38,40

*: p<0,05, **: p<0,01, ns: Not significant

Nitrogen use efficiency

The fact that the year x genotype was important indicates that
the nitrogen use efficiency was affected by the environment.
Similar to our study, Semercioglu et al. (2009) reported that
the year, N dose, variety and year x N dose was statistically
significant in the nitrogen use efficiency, and the variety and
nitrogen dose at the level of 1% in Maral (2009 )'s study were
statistically significant. While the average nitrogen use
efficiency value in 2011-2012 was 12.19, the average nitrogen
use efficiency value for 2012-2013 was determined as 11.71,
and in the variance analysis performed, it was determined that
years were important on nitrogen use efficiency (Table 2-3).
The amount of precipitation, distribution, temperature and
humidity in the first production year were more suitable for
wheat cultivation compared to the second year (Table 1). On
the other hand, looking at the soil properties, it is seen that the

total nitrogen in the soil in the first year of production is higher
than in the second year. Melaj et al. (2003) stated that the
temperature increases and low air humidity that occur during
the spiking period increase nitrogen losses, so nitrogen use
efficiency may decrease. When Table 3 is examined, it is seen
that the highest nitrogen use efficiency value in the 2011-2012
production year was obtained from the ES09SES9 line (28.98),
where 5 kg N / ha! nitrogen dose was applied. In 2012-2013
production year and the average of years, the highest nitrogen
use efficiency value was obtained from the Alpu variety
(25,13-25,68), which was applied nitrogen dose of 5 kg N / ha
L. 1t has been reported by many researchers that the efficiency
of nitrogen use in wheat varies significantly depending on the
genotypes (Ortiz-Monasterio et al., 1997; Gouis et al., 2000;
Karaman and Sahin, 2004).

Table 3. Average values for nitrogen use efficiency

N Dose (kg/da)
Genotypes 5N 10N 15N 20N Mean

Cetinel 5,79 5,52 8,32 2,84 5,62H

Alpu 26,23 15,01 11,29 6,17 14,67C
o Bezostaja 13,54 11,62 8,89 4,71 9,69F
(C\j Nacibey 7,76 9,59 8,89 4,88 7,78G
3 Harmankaya 28,97 17,71 20,47 11,80 19,74A
& ES09-SE7 18,41 9,97 13,69 6,84 12,23D

ES09-SE9 28,98 16,35 14,13 8,95 17,10B

ES10-KE20 13,40 10,36 13,45 5,58 10,69E

Mean 17,88A 12,02B 12,39B 6,47C 12,19A

LSD (%) N Dose: 0,69, Genotype: 0,87, N Dose x Genotype: 1,74
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Table 3. Continue.

N Dose (kg/da)
Genotypes 5N 10N 15N 20N Mean

Cetinel 21,10 18,56 14,38 7,92 15,49B

Alpu 25,13 16,90 14,58 7,97 16,14A
et Bezostaja 19,54 11,81 10,96 7,22 12,38D
8 Nacibey 17,19 15,79 14,82 10,18 14,50C
Y Harmankaya 13,58 11,88 16,27 9,18 12,73D
I ES09-SE7 13,18 8,22 7,94 3,88 8,31E

ES09-SE9 6,78 8,06 4,78 2,97 5,65F

ES10-KE20 8,00 8,49 11,46 5,99 8,49E

Mean 15,56A 12,46B 11,90C 6,91D 11,71A

LSD (%) N Dose: 0,44, Genotype: 0,44, N Dose: x Genotype: 0,87

N Dose (kg/da)
Genotypes 5N 10N 15N 20N Mean

Cetinel 13,44 12,04 11,35 5,38 10,55DE

Alpu 25,68 15,96 12,93 7,07 15,41B

Bezostaja 16,54 11,71 9,93 5,97 11,04CD
c Nacibey 12,47 12,69 11,85 7,53 11,14C
5 Harmankaya 21,27 14,79 18,37 10,49 16,23A
2 ES09-SE7 15,79 9,10 10,82 5,36 10,27E

ES09-SE9 17,88 12,21 9,45 5,96 11,38C

ES10-KE20 10,70 9,42 12,46 5,79 9,59F

Mean 16,72A 12,24B 12,15B 6,69C 11,95

LSD(%0) Year: 0,75, N Dose: 0,36, Year x N Dose x Genotype: 1,37, Year x N Dose: 0,51

Genotype: 0,49, Year x Genotype: 0,69, N Dose x Genotype: 0,97

In the 2011-2012 production year, the lowest nitrogen use
efficiency value was obtained from the Cetinel variety, which
was applied 20 kg N / ha! of nitrogen with a value of 2.84,
while in the 2012-2013 production year, 20 kg / ha'! nitrogen
was applied from the ES09SE9 line (2.97), and 20 kg / da was
obtained from the ESO9SE7 line (5.36) where nitrogen was
applied. In the first year, the highest value was obtained from
the ES09-SE9 line, while the lowest value in the second year
was obtained from the same variety candidate. In this case, we
can say that nitrogen use efficiency was affected by the variety
in our study, but environmental conditions were more effective
on nitrogen use efficiency. Similarly, some varieties (Nacibey,
Cetinel and ES09SE9) gave different values on yearly basis.
We can say that these varieties have a high reaction to nitrogen
and are highly affected by the environment. May et al. (1991)
stated that nitrogen use efficiency and other features related to
nitrogen use efficiency are affected too much by the
environment and therefore their use in breeding programs is
difficult. Considering the Table 3, it is seen that the effect of
nitrogen doses on the efficiency of nitrogen use varies
according to the varieties, but it is generally in the form of a
decrease. As the nitrogen dose applied increases, nitrogen

losses in the soil-plant system increase (Hawkesford, 2014).
Many studies show that as a result of increasing nitrogen
fertilizer dosage, the nitrogen use efficiency value decreases
(Alpaslan, 2001; Bozkurt et al., 2001; Biiyik, 2006;
Semercioglu et al., 2009; French et al.,, 2014). Some
researchers, on the other hand, reported that nitrogen use
efficiency increased with increasing nitrogen doses (Ramussen
& Rodhe, 1989; Okudan & Kara, 2005).

Nitrogen utilization efficiency

Nitrogen utilization efficiency, also known as physiological or
agro-physiological activity, is calculated by proportioning the
yield of the plant with the amount of nitrogen in the plant
(grain yield / amount of nitrogen removed by the above-ground
part) and shows how much of the nitrogen taken into the plant
turns into grain yield (Moll et al., 1982). Atar et al. (2017), in
their study by applying three different nitrogen doses to four
winter bread wheat varieties, stated that, similar to our study,
the nitrogen utilization efficiency was very important in
statistical understanding (p <0.01). Giilmezoglu and Kutlu
(2017) reported in their study that years and varieties are
important on nitrogen utilization efficiency.

Table 4. Nitrogen utilization efficiency average values

N Doses (kg/da)
Genotype 5N 10N 15N 20N Mean

Cetinel 2,47 2,85 5,13 1,57 3,00F

Alpu 9,35 10,16 7,28 5,66 8,11E
o Bezostaja 24,92 12,98 6,48 4,85 12,31D
(C\j Nacibey 7,72 9,12 8,32 3,10 7,07E
3 Harmankaya 28,75 22,08 16,68 15,89 20,85A
& ES09-SE7 22,18 5,76 12,15 26,81 16,72B

ES09-SE9 20,74 15,31 13,03 10,56 14,91C

ES10-KE20 9,02 8,20 10,27 4,24 7,93E

Mean 15,64A 10,81B 9,92BC 9,09C 11,36A

LSD(%0) N Dose: 1,49, Genotype: 1,49, N Dose x Genotype: 2,98
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Table 4. Continue.

N Doses (kg/da)
Genotype 5N 10N 15N 20N Mean

Cetinel 18,59 12,35 7,97 4,91 10,96A

Alpu 17,02 9,66 9,12 4,14 9,99A
et Bezostaja 12,39 5,94 5,12 4,36 6,95C
8 Nacibey 18,51 14,89 8,83 4,87 11,77A
Y Harmankaya 18,40 5,58 9,92 6,00 9,97A
I ES09-SE7 12,49 4,74 3,66 2,40 5,82C

ES09-SE9 25,26 9,25 2,71 2,11 9,83AB

ES10-KE20 10,07 7,25 7,10 4,16 7,15BC

Mean 16,59A 8,71B 6,80BC 4,12C 9,06A

LSD (%) N Dose: 3,02, Genotype: 2,72, N Dose X Genotype: 5,43

N Doses (kg/da)
Genotype 5N 10N 15N 20N Mean

Cetinel 10,53 7,60 6,55 3,24 6,98E

Alpu 13,19 9,91 8,20 4,90 9,05CD

Bezostaja 18,65 9,46 5,80 4,61 9,63C
c Nacibey 13,11 12,01 8,57 3,99 9,42C
3 Harmankaya 23,58 13,83 13,30 10,95 15,41A
2 ES09-SE7 17,33 5,25 7,91 14,60 11,27B

ES09-SE9 23,00 12,28 7,87 6,34 12,37B

ES10-KE20 9,55 7,73 8,68 4,20 7,54DE

Mean 16,12A 9,76B 8,36B 6,60C 10,21

LSD (%) Year: 2,66, N Dose: 1,50, Year x N Dose x Genetype: 4,36 Year X N Dose: 2,12

Genotype: 1,54, Year x Genotype: 2,18, N Dose x Genotype: 3,09

It is seen that the utilization efficiency value was obtained
from the Harmankaya variety with a nitrogen dose of 5 kg /ha’
L with 28.75 and 23.58. In the 2012-2013 production year, the
highest nitrogen utilization efficiency value was obtained from
the ES09SEQ9 line (25,26), where nitrogen dose of 5 kg / ha*
was applied. It has been reported by many researchers that the
efficiency of nitrogen utilization in cereals varies significantly
depending on the genotypes (Cengiz & Kog, 2008; Maral
2009; Gokmen Yilmaz, 2015; Glilmezoglu & Kutlu, 2017). In
the 2011-2012 production year and the average of the years,
the lowest nitrogen utilization efficiency value was obtained
from the Cetinel variety, which was applied with 20 kg / ha'!
nitrogen with values of 1.57 and 3.24, while the ES09SED line
where 20 kg / hal nitrogen was applied in the 2012-2013
production year was obtained. Some researchers reported that
the efficiency of benefiting from nitrogen was also low in
years when yield was low, as in our study (Lopez-Belligo et
al., 2006; Kara, 2010; Atar et al., 2017). While the lowest
nitrogen utilization efficiency value was obtained from 20 kg
/ ha'! nitrogen dose in both years and the average of years, the
highest value was obtained from 5 kg / ha'* nitrogen dose. The
highest nitrogen utilization efficiency value was obtained from
Harmankaya variety (20.85, 15.41) and the lowest value was
obtained from Cetinel variety (3.00, 6.98) in the 2011-2012
production season and the average of the years. In the 2012-
2013 production season, the highest value was obtained from
the Nacibey variety (11.77) and the lowest value was obtained
from the ES09SEOQ7 line (5.82).

When Table 4 is examined according to nitrogen utilization
efficiency values, it is seen that the increase in nitrogen dose
in both years causes a decrease in nitrogen utilization
efficiency values. The reason for this decrease occurring with
the increase in nitrogen dose; The efficiency can be explained
by the increase in the amount of nitrogen removed by the
above-ground component. Apart from this, as the nitrogen
dose applied increases, nitrogen losses in the soil and plant

system increase (Bozkurt et al., 2001; Hawkesford, 2014). The
decrease in nitrogen utilization efficiency due to the increasing
nitrogen dose in our study may be attributed to this reason. In
some studies, it has been stated that there is a negative
relationship between nitrogen fertilizer dose and nitrogen
utilization efficiency, that is, the nitrogen utilization efficiency
value decreases with increasing nitrogen dose (Bozkurt et al.,
2001; Semercioglu et al., 2009; Gokmen Yilmaz, 2015;
Okudan and Kara, 2015; Atar et al., 2017). In some studies, on
the contrary, it has been reported that nitrogen utilization
efficiency increases with the increase in nitrogen dose (Biiytik,
2006; Kara, 2006; Maral, 2009). The reason for the differences
between the mentioned studies is due to the different climates
(especially temperature and humidity) and environmental
conditions and the varieties used (Staley and Perly, 1995;
Muscow, 1998).

Nitrogen uptake efficiency

Nitrogen uptake efficiency is calculated by proportioning the
amount of nitrogen removed from the above-ground parts of
the plant (stem + grain) to the applied nitrogen doses (0-5-10-
15-20 kg / ha) (Moll et al., 1982). It can be defined as the
ratio of useful nitrogen in the soil to the amount taken by the
plant (Karagahin, 2014). If there is more nitrogen in the above-
ground part of the plant due to the increase in nitrogen dose,
the amount of removed nitrogen decreases as it will be divided
into a high nitrogen dose, and vice versa. The nitrogen uptake
efficiency of the plant is especially important when there is a
low amount of nitrogen in the soil (Moll et al., 1982; Ortiz-
Monasterio et al., 1997). Nitrogen uptake efficiency is a
feature that shows how economical nitrogen is used.The fact
that the interaction of type x nitrogen dose was significant
indicates that the nitrogen dose to be applied for each variety
should be calculated separately. Many researchers reported in
their studies that genotypes differ significantly in terms of
nitrogen uptake efficiency and that this difference between
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varieties is due to their genetic structure (Gokmen Yilmaz,
2015; Okudan & Kara, 2015; Atar, 2017). Since the year x
variety interaction was important, nitrogen intake efficiency
was It is understood that it varies according to climate and soil
conditions. (Semercioglu et al., 2009; Okudan and Kara, 2015;
Atar, 2017).

It is seen that the highest nitrogen intake efficiency value in
2011-2012 production year was obtained from Alpu variety
(2.82), which was applied nitrogen dose of 5 kg / ha™. The
lowest nitrogen intake efficiency value was obtained from
ES09-SE7 variety candidate (0.12), which was applied
nitrogen dose of 5 kg / da. The increase in nitrogen doses in
2011-2012, which is the first production year, caused a
decrease in the efficiency of nitrogen use in Cetinel variety and
ES09-SE9, ES10-KE20 lines, while it caused an increase in
other variety and variety candidates. This shows that each
variety reacts differently to nitrogen uptake efficiency
depending on environmental conditions. While some
researchers argue that nitrogen intake efficiency decreases
with nitrogen doses (Biiyiik, 2006; Kara, 2006; Semercioglu et
al., 2009; Gokmen Yilmaz, 2015), some argue the opposite,
arguing that nitrogen intake efficiency increases with the
increase in nitrogen dose (Delogu et al., 1998; Atar et al.,
2017). Biiyilik (2006) and Gokmen Yilmaz (2015) attribute the
negative relationship between nitrogen dose and nitrogen
uptake efficiency to the elimination of nitrogen administered
in high doses from the environment.

In the 2012-2013 production year, the highest nitrogen intake
efficiency value was obtained from the ES09-SE7 line (2.17),
where 15 kg / ha* nitrogen dose was applied, while the lowest

nitrogen use efficiency value was obtained from the ES09-SE9
line, where 5 kg / ha nitrogen dose was applied (0,33) were
obtained. In the second production season, with the increase in
nitrogen doses in all varieties, it increased up to a certain dose
(15 kg / ha* N) and then decreased. The types and lines in our
study differ greatly in terms of nitrogen uptake efficiency.
Similarly, it has been observed that there are differences
between varieties in terms of nitrogen intake efficiency in
studies conducted (Gokmen Yilmaz, 2015; Okudan & Kara,
2015; Atar, 2017). While the average nitrogen intake
efficiency value for 2011-2012 was 1.21, the average nitrogen
intake efficiency value for 2012-2013 was 1.50. In the analysis
of variance, it is seen that years are important on nitrogen
intake efficiency. In studies on nitrogen mechanism in cereals,
the climatic conditions during the trial period of the plant are
effective (Avcr Birsin, 2000). In addition to temperature
differences affecting the growth and development of the plant
between climatic conditions, different precipitation amounts,
which are related to the movement and availability of nitrogen
in the soil, can be effective. Liao et al. (2004) emphasized that
root and shoot growth rate affects nitrogen uptake in wheat,
and nitrogen uptake efficiency increases in root shoot
development that occurs rapidly. Cengiz and Kog¢ (2008)
reported in their study that nitrogen uptake efficiency values
decreased with increasing temperature. This difference
between the two production years is thought to be due to
environmental conditions. Studies on nitrogen uptake
efficiency in cool climate cereals show that nitrogen uptake,
transport and accumulation are largely affected by
environmental conditions (Gallagher et al., 1983).

Table 5. Average values for Nitrogen uptake efficiency

N Doses (kg/da)
Genotypes 5N 10N 15N 20N Mean

Cetinel 2,32 1,94 1,62 1,81 1,92A

Alpu 2,82 1,48 1,45 1,16 1,73B
N Bezostaja 0,20 0,90 1,32 1,03 0,86F
8. Nacibey 1,04 1,05 1,07 1,57 1,18D
3 Harmankaya 0,80 0,81 0,99 0,92 0,88F
< ES09-SE7 0,12 0,52 1,13 0,87 0,66G

ES09-SE9 1,42 1,07 1,08 0,85 1,11E

ES10-KE20 1,49 1,27 1,31 1,32 1,35C

Mean 1,28A 1,13C 1,25A 1,19B 1,21B

LSD (%) N dose: 0,05, Genotype: 0,05, N dose x Genotype: 0,09

N Doses (kg/da)
Genotypes 5N 10N 15N 20N Mean

Cetinel 1,14 1,52 1,81 1,62 1,52C

Alpu 1,48 1,75 1,60 1,93 1,69B
et Bezostaja 1,59 1,99 2,14 1,66 1,85A
& [ Nacibey 1,00 1,08 1,69 2,09 1,47CD
P Harmankaya 0,38 2,13 1,64 1,53 1,42D
< ES09-SE7 1,09 1,75 2,17 1,62 1,66B

ES09-SE9 0,33 0,89 1,77 1,41 1,10F

ES10-KE20 0,82 1,17 1,63 1,44 1,27E

Mean 0,98D 1,54C 1,81A 1,66B 1,50A

LSD (%) N Dose: 0,07, Genotype: 0,08, N dose x Genotype: 0,15
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Table 5. Continue.

N Doses (kg/da)
Genotypes 5N 10N 15N 20N Mean

Cetinel 1,73 1,73 1,72 1,71 1,72A

Alpu 2,15 1,62 1,52 1,54 1,71A

Bezostaja 0,90 1,44 1,73 1,34 1,36B
c Nacibey 1,02 1,07 1,38 1,83 1,32BC
3 Harmankaya 0,59 1,47 1,32 1,23 1,15D
2 ES09-SE7 0,61 1,13 1,65 1,25 1,16D

ES09-SE9 0,87 0,98 1,42 1,13 1,10E

ES10-KE20 1,16 1,22 1,47 1,38 1,31C

Mean 1,13D 1,33C 1,53A 1,43B 1,35

LSD (%) Year: 0,05, N Dose: 0,04, Year x N Dose x Genotype: 0,13, Year x N Dose:0,05,

Genotype: 0,04, Year x Genotype: 0,06, N Dose x Genotype: 0,09

Nitrogen uptake of the plant from the soil; sowing time
depends on the amount of mineral nitrogen in the soil
(especially nitrate) and the nitrogen mineralized from the
organic matter during the growth period (Sarimehmetoglu,
2007). Potassium deficiency at the beginning of the growth
period reduces nitrogen intake efficiency (Swain et al., 2006).
Sulfur application applied during the growing season can
prevent nitrogen leaching from the soil and increase the
nitrogen uptake efficiency (Brown et al., 2006). Since the root
systems of plants with a long vegetative period will be more
developed, their nitrogen uptake efficiency is higher (Cengiz,
2007; Karasahin, 2014). Nitrogen uptake is closely related to
water availability in the soil. Having nitrogen and water at
optimum levels facilitates nitrogen intake. If there is too much
water, nitrogen is lost by washing, if it is not found, it is
possible to use cell sap for fertilizer intake with an increase in
osmatic pressure and plant deaths (Martin et al., 1982).

Conslusion

Significant differences were observed in terms of year,
nitrogen doses and varieties in terms of all the characteristics
examined, and in this case, it was concluded that all parameters
examined were shaped under the influence of genotype x
environment interaction. Although it varies according to the
parameters, the differences between the years, nitrogen doses
and varieties have emerged in different effect rates in the
parameters examined. Nitrogen utilization efficiency, nitrogen
utilization efficiency and nitrogen uptake efficiency are the
factors that best define nitrogen dosage applications.
Therefore, the explanation of nitrogen doses can be done
successfully by considering these factors. The factors affecting
genotypic performance most were determined as nitrogen dose
and variety in nitrogen utilization efficiency, nitrogen dose in
nitrogen utilization efficiency, nitrogen dose in nitrogen intake
efficiency and variety factors, respectively. The highest values
are in nitrogen utilization efficiency, 5 kg / ha* nitrogen dose
application (16,72) and Harmankaya variety (16,23), 5 kg / ha”
! nitrogen dose application in nitrogen utilization efficiency
(15,41) and Harmankaya variety (16,12). was obtained from
application of 15 kg / ha nitrogen dose in nitrogen intake
efficiency (1,53) and Cetinel variety (1,72). As a result, the
differences in the parameters examined in the bread wheat
varieties were caused by the differences in performance
between the genotypes and the differences in nitrogen doses
depending on the differences between the genotypes. In other
words, genotypic performance occurs depending on different
agronomic practices such as climatic conditions, fertilizer

dosage and genetic potential differences. Application of 15 kg
/ hal nitrogen dose in the production of high-yielding and
high-quality varieties in wet conditions will make a significant
contribution to the increase of bread wheat production. In
addition, Harmankaya variety can be recommended in terms
of nitrogen use efficiency and yield characteristics.
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