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ABSTRACT

A field experiment was carried out at Faculty of Agriculture, Al-Azhar Univ., Nasr City,
Cairo, Egypt, to investigate the effect of different nitrogen levels on some soil characteristics and
chemical composition of wheat crop. To achieve this task two varieties"Gemmeiza7 and
Gemmeiza 9" of wheat plant were studied under five nitrogen levels (i.e. 0, 65, 130, 195 and 260
kg /fed) were applied as urea (46% N) as nitrogen fertilizer. All the plots were fertilized with
super phosphate and K- sulfate according to the general recommendation dose of Ministry of
Agriculture. Results indicated that soil organic matter, EC and soil porosity were increased with
increasing the rate of nitrogen application. But pH and the bulk density were decreased
significantly. Application of 260 kg N/fed gave the highest values of NP and K contents in straw
and grain compared to control treatment. The percentages of N and K increased significantly by
increasing Nitrogen rate up to 260 kg N/fed. But 195 Kg/fed gave the highest values of p in
grains in the two cultivars. On the other hand, chemical composition (crude protein, total
carbohydrates, lipids, moisture, ash and fiber) of two wheat varieties was affected by the addition
of nitrogen rates. The crude protein percentage was increased significantly by increasing the rate
of nitrogen application. Also the total number band of Protein electrophoretic increased with
increasing the nitrogen levels compared with control. In most cases lipids were decreased with
increasing the rate of nitrogen. But fiber was increased. Total carbohydrate was significantly
decreased with increasing of nitrogen rate. Also the highest value of moisture percentage was
observed in 65Kg/fed treatment in the two cultivars. Generally, Gemmeiza 7 was higher than
Gemmeiza 9 of Protein percentage at the same dose of nitrogen levels.

Key words: Nitrogen levels, soil characteristics, chemical composition. Wheat (Triticum
aestivium L.).
INTRODUCTION

Fertilizer inputs can affect the physical and chemical characteristics of the soil, in
addition to increasing the content of nitrate in soil, leads to changes in soil pH and many other
soil properties. Low soil fertility, especially nitrogen (N) deficiency, is one of the major
constraints limiting wheat production®. Thus, increased usage of N fertilizer is considered to be
a primary means of increasing wheat grain yield and protein content. Nitrogen is a primary
constituent of grain protein, wheat of a high percentage protein is produced only where the crop
is provided with an adequate nitrogen supply. The economic value of wheat production is
determined by the grain protein content. Decrease of the protein value in wheat about normal
level has obvious economic consequences for our country. So the high fertile soil is an essential
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ingredient for producing high quality wheat®.The fertilizer plays a significant role towards the
quality of grain. The increasing of nitrogen dose led to increase the crude protein, fodder and dry
matter yield in forage sorghum. They also mentioned that plant nutrition may not only affect the
forage production, but also improve the quality of forage through of its protein contents®.The
production of bread quality wheat is possible through correct fertilizer treatment. The wheat
quality is affected by genotype and environment, fertilizer treatments and post harvest
conditions. Nitrogen significantly affected the protein contents and other quality characteristics
such as loaf volume, grain and texture score of bread®. Nitrogen is one of the main inputs of the
winter wheat crop (Triticum aestivum L.) in Egypt. If there is no enough amount of nitrogen
fertilizer, the yield and quality of wheat will become worse.

Nutrition is essential for plant life and yield therefore, mineral fertilization is a common
agronomic practice that leads to improve productivity, but with the steadily increased prices of
chemical fertilizer, especially nitrogen fertilizer and the pollution problems of soil and water ©.
High wheat yields require increases in N application and the excessive addition of this nutrient
can contribute to watercourse pollution. Cereal producers are under pressure to increase their
yields and maintain their profitability despite a group of environmental restrictions and high
fertilizer costs®.

Wheat (Triticum aestivum, L.) is one of the most important crops used in human food and
animal feed in Egypt. Recently a great attention of several investigations has been directed to
increase the productivity of wheat to minimize the gap between the Egyptian production and
consumption by increasing the cultivated area, and wheat yield per unit area'”’. Wheat provides
more protein than any other cereal crops®. However, the global challenge for wheat nutrition is
to increase grain yield while maintaining its protein®. Nitrogen (N) is an essential nutrient for
plant growth and is a key limiting factor in agro ecosystems. Nitrogen is a constituent of amino
acids, which are required to synthesize proteins and other related compounds. It plays a role in
almost all plant metabolic processes™®. In addition, more and more application of N fertilizer
caused pollution of groundwater and other problems®®. This study aims to investigate the effect
of nitrogen different levels on some soil characteristics and chemical composition of wheat crop.

MATERIALS AND METHODS

A field experiment was conducted at the farm of Faculty of Agriculture, Al- Azhar
University, Nasr City Cairo Egypt, during the winter of season 2015 to investigate the effect of
different nitrogen levels on some soil properties and chemical composition of wheat varieties
"Gemmeiza 7 and Gemmeiza 9". Wheat varieties were obtained from Field Crops Research
Institute. The experiment was laid out in a randomized complete block design in factorial
arrangement with three replications. The net unit area of experimental plot was 9.0 m? (3x3 m).
Five nitrogen levels (i.e. 0, 65, 130, 195 and 260 kg /fed) were applied with urea (46% N) as
nitrogen fertilizer. All the plots were fertilized with super phosphate and K- sulfate according to
the general recommendation dose of Ministry of Agriculture. Wheat seeds were hand sown in 1*
December 2014 at the rate of 60 kg/fad. Nitrogen fertilizer rate was split into three doses: the
first dose (20%) at sowing, the 2nd dose (40%) after 25 days from sowing and the 3 dose (40%)
after 50 days from sowing. All cultural practices were same for all treatments. Wheat harvested
in the last week of May.The plant samples were collected randomly from each treatment and
separated to straw and grain. It was dried at 70 C in an oven at a constant weight for
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determination of N, P and K. Chemical composition, i.e.(crude protein, total carbohydrates, lipid,
ash and fiber) were determined by near infra analyzer (NIR), according to Zhao et al.*?. The
moisture content was determined according to the proceeding outlined by A.0.A.C.*¥. Seed
storage protein of two Egyptian Wheat varieties was analyzed using Sodium Dodecyl Sulfate
Polyacrylamide Gel Electrophoresis (SDS-PAGE) according to the method of Laemmli*?. The
protein gel was scanned and analysis was carried by image analysis software, which was
provided from thermo scientific. Soil samples were collected from a depth of 0 - 20 cm after
harvest, air-dried, crushed and passed through a 2.0 mm sieve for analysis. The characteristics of
the investigated soil, i.e. Particle size distribution, Soil pH, EC, available N, P, K, were
determined according to Page et al."® and Klute“®. N, P and K were estimated in the plant
digest™. Some physical and chemical properties of the studied soil are presented in Table (1).

Table (1). Some physical and chemical properties of the studied soil.

Auvailable
EC-l OM CEC macronutrients Bulk Particle size distribution Textural
Parameters | pH | dS.m meq/100 g 1 density class
: % i mg kg 3 %
(1:2.5) soil g/ cm - I
N P K Sand | Silt | Clay | o dy
Values 7.83 | 0.88 | 0.48 4.17 26.0 | 115 | 138.0 1.49 538 | 17.3 | 28.9 I%'g%

RESULTS AND DISCUSSION
Effect of different N application rate on Soil characteristics

The effect of different N application rates on soil properties were shown in Table (2).
Generally in the two cultivars Gemmeiza 7(G.7) and Gemmeiza 9(G.9) data showed that soil
organic matter, EC and soil porosity were increased with increasing the rate of nitrogen
application. Improvement in organic matter was due to decomposition of nitrogen sources and
increasing N availability in soil at proper times. These results are identical to the findings of Hao
et al.*®. While pH and the bulk density were decreased. It can be observed that the highest value
of organic matter was recorded (0.9%) at 260 kg/fed. While the lowest value recorded (0.58%) at
control. The values of electrical conductivity (EC) ranged between 1.9 to 1.24 dS/m. In addition
to that the soil reaction of the experimental site was ranged between 7.7 and 7.44. The clear trend
of decreasing soil pH was observed with increasing the rate of applied N-fertilizer .These data
are in agreement with those obtained by Zhong et al.*® who found that pH values were
decreased by the more N application. On the other hand bulk density decreased with increasing
the rate of nitrogen. The values ranged between 1.52 g/cm® and 1.30 g/cm®. These could attribute
to the increasing the root growth, proliferation by the increasing of N-fertilization.
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Table (2). Some soil properties as affected by the addition of different levels of nitrogen

after wheat harvest.

Characters pH EC dS.m* OM % Bullgltcjﬁ]|135|ty Porosity %
Nitrogen rate Cultivars Cultivars Cultivars Cultivars Cultivars
Kg/fed G.9 G7 1G9 G.7 G.9 G.7 G.9 G.7 G.9 G.7
0 773 | 7.71 | 091 0.98 0.58 0.58 1.47 1.52 44.53 42.64
65 7.70 | 7.70 | 0.90 1.11 0.67 0.67 1.45 1.44 45.28 45.66
130 7.66 | 7.55 | 1.10 1.18 0.78 0.78 1.40 1.40 47.17 47.17
195 757 | 753 | 1.12 1.21 0.86 0.86 1.37 1.37 48.30 48.30
260 749 | 7.44 | 120 | 1.24 | 090 | 090 | 1.37 | 1.37 | 48.30 48.30
Mean 763 | 7.59 | 1.05 1.14 0.76 0.76 1.41 1.42 46.72 46.41
0,
LSDZt 5% 0.006 0.025 N.S 0.010 N.S
B 0.011 0.039 0.007 N.S 0.69
0.015 0.057 N.S 0.005 0.97
AB
G.9=Gemmeiza 9 G.7= Gemmeiza 7 A= Cultivars B= Nitrogen rate

Effect of different N application rate on N ,P and K contents in straw and grain

The data presented in Table (3) clearly showed that a significant effect of nitrogen levels on
NP and K in the parts of wheat plant (straw and grain). Generally, application of 260 kg N/fed
gave the highest values of NP and K contents in straw and grain compared as control treatment.
The addition of 195 Kg/fed gave the highest values of p in grains in the two cultivars. This
increment might be attributed to the favorable role of nitrogen in encouraging metabolic
processes in wheat plants. Similar finding has been reported by Abdel-Hameed®?.

Concerning the effect of nitrogen rates on wheat grains, data in Table (3) showed that
application rates of nitrogen increased N P and K percentages in wheat grains compared with
control. The increasing on N was significantly .These could attribute to the increasing the root
growth, proliferation with the increased N-fertilization. Also, the ability of wheat plants supplied
with N-fertilizer in building metabolites, which may contribute much to the increase in dry
matter accumulation in growth and consequently increasing nutrient contents.

Table (3). NPK content (%) in straw and grain in wheat plant as affected by nitrogen rates

Characters Straw yield Grain yield
N P K N P K
Nitrogen rate Cultivars | Cultivars Cultivars Cultivars Cultivars Cultivars
Kg/fed GO | G7| GO G7|G9[G7|Go|G7|[Go|G7|Go] G
0 091110014 | 013|111 |124]176 | 233]0.23 | 0.25] 0.60 | 0.71
65 096 | 1.23 1013|015 110 | 1.37 1198 | 245 ] 0.25 | 0.22 | 0.63 | 0.76
130 1.60 | 1.64 | 0.16 | 0.18 | 1.30 | 1.49 | 2.40 | 2.60 | 0.29 | 0.28 | 0.63 | 0.79
195 167183018 | 018130 | 153|263 | 275|031 | 0.32]0.67 | 0.88
260 170 {192 1 0.18 | 0.20 | 1.36 | 1.55 | 2.70 | 2.90 | 0.31 | 0.30 | 0.68 | 0.90
Mean 137 | 1541016 | 017 | 1.24 | 144 | 229 | 254 |1 0.28 | 0.27 | 0.64 | 0.81
LSD at 5%
A 0.037 0.008 0.035 0.154 N.S 0.024
B 0.058 0.012 0.051 0.252 0.010 0.037
AB 0.082 0.017 N.S 0.353 0.023 0.053
G.9=Gemmeiza9  G.7= Gemmeiza 7 A= Cultivars B= Nitrogen rate
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These results are in agreement with those obtained by Zedan et al.*?. The concentration
of N P and K in wheat straw and grain in Gemmeiza 9 (Go) varied according to the amount of N
applied in soil. The maximum N concentration in straw and grains were 1.7 and 2.7 %,
respectively, when the crop was supplied with 260 kg N /fed., compared with control which
recorded the lowest values (0.91 and 1.76 %), respectively. In this concern Haileselassie et al.?
found grain nitrogen contents of wheat were highest at the highest dose of nitrogen rate (138 kg
N/ha). On the other hand the highest value of p content in straw and recorded 0.18 % at 260
Kg/fed., compared with control which recorded 0.14%. In addition to the highest value of p
content in grain and recorded 0.31 % at 195 Kg /fed., compared with control which recorded
0.23%.

Concerning of the concentration of K in straw and grain the data showed that, the highest
values were recorded 1.36 and 0.68 % respectively at 260 Kg/fed., while the lowest values were
recorded in control. These results are in conformity with Abdel-Samad® who observed that
nitrogen percentage of the grain was increased significantly with increasing the amount of
nitrogen fertilizer. Also who found that the percentage of the grain nitrogen content increased
from 1.52% and 1.43% at zero nitrogen level to 1.77% and 1.76 at 60 kg N.ha™ for the first and
second seasons, respectively.

Regarding to the effect of nitrogen on NP and K content in Gemmeiza 7 (G7) the data
presented in Table (3) cleared that the highest value of N content in straw and grain recorded
1.92 and 2.90 %, respectively at 260 kg N /fed., compared with control which recorded 1.1 and
2.33 % respectively. Also the data showed that the highest values of P content in straw were
recorded 0.2 at 260 Kg/fed. But the highest value of P concentration in grain was recorded 0.32
at 195 Kg/fed., compared with control. In addition to the highest values of K in straw and grain
recorded 1.55 and 0.9 %, respectively at 260 Kg/fed., compared with control which recorded
1.24 and 0.71, respectively. The similar data were observed by Khan et al.®*” who found that
macro nutrients contents were influenced significantly by the application of N. Also, the highest
biological yield was recorded with the highest dose of nitrogen application (180 kg N ha™).

Chemical composition of wheat plants as affected by nitrogen rates

The chemical composition of wheat plants (crude protein, total carbohydrates, lipid,
moisture, ash and fiber) were influenced with the addition of nitrogen levels. As shown in Table
4 the data showed that crude protein percentage was significantly increased by increasing the
application rate of nitrogen. Generally the percentage of protein in Gemmeiza 7 was higher than
Gemmeiza 9 at the same dose of nitrogen. The values of protein content were ranged from (10.98
to 16.39) and (14.54 to 17.03) in (Gemmeiza 9 and Gemmeiza 7), respectively. Similar results
were reported by Abdallah et al.®®. Total carbohydrate was significantly decreased with
increasing the rate of nitrogen. The values ranged from (75.11- 69.01) and (71.67-68.79) in
(Gemmeiza 9 and Gemmeiza 7), respectively. These results are agreement with Tranaviciene®®
who reported that the concentration of starch was reducing with increasing the rate of nitrogen.
Concerning the effect of nitrogen levels on moisture contents (%) in two verities Gemmeiza 9
and Gemmeiza 7 the data showed that the moisture absorption by wheat flour was varied; the
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highest value of moisture was 9.2 in Gemmeiza 9 at 65Kg /fed of N dose ,while, the lowest value
was 7.91 in Gemmeiza 7 at control. These results are comparable with Davies et al.?”. Also, the
data showed that the increasing of nitrogen doses were decreased the ash contents of varieties
under study. Two wheat varieties exhibited highest ash contents at zero nitrogen level.
Gemmeiza? had the highest ash content at control condition and the lowest value was recorded at
260Kg/fed of nitrogen.

Table (4). Chemical composition of wheat grains as affected by application of nitrogen
levels..

Characters Crudeo/r(J) rotein carboﬁ%arlate % (L:SI;: MO:;; ure Fiber % Ash %
Nitrogen rate Varieties Varieties Varieties Varieties Varieties Varieties
Kg/fed G.9 G.7 G.9 G.7 G9 | G7 | G99 [G7|G9|G7]|G9 | G7
0 1098 | 1454 | 75.11 | 7167 | 153 | 155 | 8.41 | 7.91 | 2.61 | 3.36 | 1.36 | 1.77
65 1330 | 1527 | 71.98 | 7021 | 158 | 1.13 | 9.20 | 8.89 | 2.69 | 3.39 | 1.25 | 1.11
130 15.60 | 15.76 | 70.21 | 70.23 | 1.38 | 1.57 | 8.28 | 8.21 | 3.36 | 3.36 | 1.17 | 1.08
195 15.69 | 16.35 | 70.80 | 69.35 | 1.33 | 1.48 | 8.06 | 8.39 | 3.04 | 3.39 | 1.08 | 1.04
260 16.39 | 17.03 | 69.01 | 68.79 | 1.44 | 155 | 8.84 | 8.06 | 3.30 | 3.78 | 1.02 | 0.79
Mean 1439 | 1579 | 15.09 | 71.42 | 70.05|70.74 | 1.45 | 1.46 | 1.45 | 8.86 | 8.29 | 8.43
LSD at 5%
A 0.72 0.37 N.S N.S 0.24 0.007
B 1.14 0.58 0.013 N.S 0.38 0.011
AB 1.62 0.83 0.018 N.S N.S 0.014
G.9=Gemmeiza9  G.7= Gemmeiza 7 A= Cultivars B= Nitrogen rate

Total seed storage Protein by using Electrophoretic analysis as affected by nitrogen rates

Generally, data in table 5 illustrated that there are ten polymorphic bands were detected
with molecular weight ranging from 180.97 to 7.28 KD, these bands are distributed along the gel
in a range of Rf 0.318 to 0.984, it can be observed that there is a variation in the number of bands
between the studied genotypes. Gemmeiza9 had 6 bands in a control, 65, 130 and 195 Kg/fed of
N, while it had 8 bands at 260 Kg/fed of N. Gemmeiza9 had only a Band of molecular weight
180.97 with Rf 0.318 in treatment with 260 Kg/fed, while in Gemmeiza7 it was found in all of
the treatments. Molecular weight with 160.14 at Rf 0.343 and 99.28 at Rf 0.442 were presented
in all of treatments except the control condition in Gemmeiza 9, while in Gemmeiza7 had not
found at the same level of previous molecular weight in all of the treatments. Gemmeiza7 and
Gemmeiza 9 had protein bands of molecular weight at 28.26 KD with Rf 0.703 and 7.28 KD
with Rf 0.984 in all of the treatments. In general, the number of total band increased with
increasing of dose of Nitrogen fertilization about controlled treatments. In this concern Woyema
et al.?®®) found that the nitrogen rates had a significant effect on yield and protein content in
some wheat cultivars.
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Table (5). Total storage protein for two Egyptian wheat varieties by using Electrophoretic
analysis as affected by nitrogen rates.

Kg/fed of N
MW RF Gemmeiz 9 Gemmeiza7
0 65 130 195 260 0 65 130 195 260

180.97 0.318 - - + + + + + +
160.14 0.343 - + + + +
144.89 0.364 + + - - + + + +
129.64 0.387 + + + - - + + + + +
99.28 0.442 - + + + n - -
76.03 0.498 + + + +
55.69 0.562 - + + + + + +
46.61 0.599 + + + + + + +
28.26 0.703 + + + + + + + + + +

7.28 0.984 + + + + + + + + + +

MW= molecular weight RF= relative flow (+) means presence  (-) means absence of band

Conclusion

Generally, it can be concluded that soil organic matter, EC and soil porosity were
increased with increasing the rate of nitrogen application. But pH and the bulk density were
decreased. This is true for all the studied cultivars (Gemmeiza 7 and Gemmeiza 9). Also the
positive effect of nitrogen levels on NP and K in the parts of wheat plant (straw and grain) were
recorded. Application of 260 kg N/fed gave the highest values of N and K contents in straw and
grain compared with control. In addition that the highest value of p observed at 195 Kg/fed.,
especially in grains. On the other hand, chemical composition of wheat varieties was affected by
the addition of nitrogen rates. Lipids and total carbohydrate were decreased with increasing the
rate of nitrogen. Fiber was increased and total number band of Protein electrophoretic increased
with increasing the nitrogen levels compared with control. Generally, Protein percentage in
Gemmeiza 7 was higher than Gemmeiza at the same doses of nitrogen.
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