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ABSTRACT

In 2015/2016 and 2017/2018 Two experiments were carried out at Sakha Agricultural Research
Station, to investigate the response of wheat crop to nitrogen fertilization levels(0, 25, 50 and 75 kg N/fed)on
growth, chemical composition and productivity of six wheat genotypes(Misr 1, Sakha 95, Giza 171,
Shandaweel 1, Misr 2 and promising line developed from Sakha breeding program(SPL2015).This research
conducted using the split-plot design with four replications. In which, the main-plots and sub-plots assigned
to levels of nitrogen fertilization and wheat genotypes, respectively. Results showed that high levels of
nitrogen levels(75 kg N/fed)gave the highest values of crop growth rate, flag leaf area, photosynthetic
pigments and Nitrogen percentage in grains. Moreover, increasing nitrogen fertilizer increased yield and its
components significantly. Sakha 95 cultivar produced the highest values of all studied characteristics in both
growing seasons. Meanwhile, the cultivar Misr 2 showed the highest number of spikelets/spike, additionally
recorded the second best results after Sakha 95.0n the other hand, Shandaweel 1 cultivar gave the longest
spikes; Giza 171 cultivar recorded the highest values of 1000-grain weight,Misrl gave the highest N%
content for the grain. However, Sakha 95 under 50 kg N/fed ranked secondly in most treatments without
significant differences between Sakha 95 under 75 kg N level /fed for both seasons. It can be concluded that
Sakha 95 had the highest nitrogen use efficiency and this reflecting in reduction of production costs and
environmental pollution by saving 25 kg N/fed under such environmental conditions of Sakha district, Kafr

El-Sheikh Governorate, Egypt.
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INTRODUCTION

Wheat (Triticum aestivum L.) is the most important
cereal crop in Egypt and many countries. However, wheat
covers about 20 percent of the food needing for human
consumption. Also, wheat straw very important source for
animal feedings In Egypt, the total annual cultivated area to
wheat lies between 3.1 and 3.2 million feddans in
2019/2020 season and the total production exceeded 8.8
million tons (FAO, 2020). Moreover, our local Wheat
production is less than the local consumption. Thus, too
much attention has been made for increasing the local
production through increasing the area cultivated to wheat
(horizontal expansion) and/or increasing the yield of unit
area (vertical expansion) to reach the self-sufficient of
wheat. The agronomical processes such as applying high
yielding wheat promising genotypes as well as applying
economic optimum nitrogen fertilization levels have the
most important effects on earliness, growth, yield and yield
components of wheat crop.

From all needed metabolic elements from the soil,
nitrogen needs are the largest; it is stimulating a lot of vital
processes in plants and plays the most important role in
various  physiological — processes. (Tucker, 2004).
Chlorophyll a and b biosynthesis showed significant
increase due to increasing N fertilization (Tranavic¢iené et
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al. 2007). Meanwhile, deficiency of nitrogen leads to a
great lose in green color in the leaves, consequently
decrease leaf area and intensity of photosynthesis, also
chlorophyll content is approximately proportional to leaf
nitrogen content (Bojovi¢ and Markovi¢ 2009). Grain
nitrogen content (N %), is a major determinant for wheat
quality, it is very influenced by the available soil N, and a
complex interaction between grain N% and grain yield
exists (Triboi and Triboi-Blondel, 2002). Nitrogen
application improved grain nitrogen % percentage.
Nitrogen fertilizer has great effect on leaf area sense it
increases the leaf growth, and hence; it affects the
photosynthesis process (Bojovi¢ and Markovi¢ 2009).
Increasing N fertilizer up to 160 kg/ha significantly
increased all physiological characters (Alam, 2014). Many
authors found close positive correlation between grain
yield and plant chlorophyll content and average nitrogen
concentration on the grains in wheat (Skudra and Ruza
2017).

Nitrogen (N) is the most important limiting factor
of plant nutrients, which influences the plant cell
components and subsequently the main growth characters
specially protein content, chlorophyll and protoplasm. It is
well known that, wheat is highly sensitive to nitrogen
applied (David et al., 2005). In addition, Marschner (1995)
reported that N increases the leaf area and photosynthetic
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activity. Moreover, nitrogen is very important for the all  and Al-Nageeb (2018); El-Sayed et al. (2018); Gomaa et
metabolic processes of plants, where it is the main al. (2018); Hassanein et al. (2018) and Khan et al. (2019).
component and major constituent especially in living Therefore, this research aimed to study the nitrogen
tissues formation of plants. Nitrogen is also, an integral  fertilization levels effect on productivity of some recent
part of proteins, phytochromes compounds, coenzymes, wheat genotypes to reach the highest yield with the lower
chlorophyll and nucleic acids, consequently enhancing levels of nitrogen fertilizer than the recommended rate
earliness elements as well as yields and its components  under the conditions of Sakha district, Kafr EI-Sheikh
(Genaidy 2001 and 2011). Furthermore, many researchers  Governorate, Egypt.

in many parts of the world have indicated that adding

adequate nitrogen fertilizer amount could enhance wheat MATERIALS AND METHODS

growth, yield and its components as well as wheat quality. The two experimental field work of this study was
Seadh et al. (2017); Imdad Ullah et al. (2018); Ali et al.  carried out at Sakha Agricultural Research Station of the
(2019) and Liu et al. (2019). Agricultural Research Center (ARC) during 2015/16 and

Choosing the high yielding ability genotypes is  2017/18 growth seasons, to evaluate the response of some
very important to raise wheat productivity per unit area.  \wheat genotypes productivity to nitrogen fertilization
Hence, this research is aimed to evaluate some new |evels.
promising genotypes with some common cultivars to This research was conducted in a split-plot design
detect the best wheat genotypes for the prevailing  with four replicates; the main-plots were assigned to four
environmental conditions. Moreover, many researchers  |evels of nitrogen fertilization i.e. Ni- without nitrogen
indicated that cultivars are different in their response t0 N-  fertilization (0 kg N/fed, N»-25 kg N/fed, Ns-50 kg N/fed
levels, such as; El-MetWﬁ."y et al. (2012), Harb et al. and Ns-75 kg N/fed)’ and six wheat genotypes name]y;
(2012); Atia and Ragab (2013); Seleem and Abd El~  Misr 1, Sakha 95, Giza 171, Shandaweel 1, Misr 2 and
Dayem (2013); Mehasen et al. (2014); Seadh (2014); new promising line developed from Sakha Breeding
Abdelsalam and Kandil (2016); Kandil et al. (2016); Bagir  program (SPL2015) are assigned to the subplots (Tablel).

Table 1. Name, pedigree and Selection history of six bread wheat genotypes.

Name Pedigree Selection history

Misr 1 OASISISKAUZ//4*BCN/3/2*PASTOR CMSS00YOLEBLT-050M 030Y-030M-030WGY-33M-

saktaos  PASTORMSITEMO/YICHEN/AEGILOPS SQUARROSA CMAO1Y001585-040POY-040M-030ZTM-040SY -26M-
(TAUS)//BCN/4/WBLLL. 0Y-0SY-0S,

Giza171 SAKHA 93/GEMMEIZA 9 $.6-1GZ-4GZ-1GZ-2GZ-0S.

Shandweel 1 SITE/MO/4/NAC/TH.AC//3*PVN/3/MIRLO/BUC CM33935005673'7(?'1%%'\8"';010\('010M'3Y'OM'

Misr 2 SKAUZ/BAVO2 CMSS96MO3611S-1M-010SY-010M-010SY-8M-0Y-0S.

(SPL2015) CHEN/AEGILOPS SQUARROSA(TAUS) 5.16280-020S-0155-45-0S.

/IBCN/3/2*KAUZ/4/GEN*2//BUC/FLK/3/BUCHIN.

From soil surface of the experimental field site The ammonium nitrate (33.5% N) fertilizer was
Different samples were randomly taken in the two seasonsat  applied in two equal doses right before the first and the
a depth of 0-30 cm according to (Black, 1965 and Jackson,  second irrigations; respectively. The previous crop was
1972) to estimate physical and chemical analysis soil  cotton (Gossypium barbadense L.) In the first season and
(Table 2). maize (Zea mays L.) in the second one. All cultural practices
were applied as recommended by Wheat Research
Department. The wheat genotypes were obtained from
Wheat Research Department, Agricultural Research Center

Table 2. Physical and chemical analysis of the
experimental field in seasons 2015/2016

——— and 2017/2018. - - (ARC). The plot area was 4.2 m? (1.2x3.5). The preceding
Soail fertility Site 1 Site 2 . . B
analyses (2015/2016) (2017/2018) summer crop was cotton (|r_1 the first seasons and maize in
A Mechanical analysis: the second one. The sowing date was (25" November
Coarse sand (%) 45 4.6 2015/16 and 25" December 2017/18) at the first and second
Fine sand (%) 19.6 19.8 seasons, respectively.
Silt (%) 40.0 39.6 On the other way, the data of 2016/17 season did not
Clay (%) 359 36.1 taken on consideration because of some factors affected the
Texture class Clay loam Clay loam results, so we did grow the second season in 2017/2018.
B: Chemical analysis: Studied characters:
EC.dSm*(1:5) 200 240 A- Physiological characters:
pH(1:25) 8.00 8.20 1- Crop growth rate: in g/day/m? samples were taken from
Organic matter (%) 1.68 151
CaCOs (%) 240 210 each_ plot at the three_ dates (55, 70 and 85 days after
Soil CEC (c mol/kg) 32737 3165 sowing) (DAS) according to Hunt (1990) formulas, (CGR)
N 4818 50.90 = (W2-W,) / (t-t1); where, Wo-W,= differences in dry
Available P 10.00 11.10 matter accumulation of m? between the two samples in (g)
(ppm) K 432.00 498.00 and t-t;= Number of days between the two samples (day).
Zn 0.89 0.98
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2- Flag leaf area (FLA): from each plot at heading stage, flag
leaves of ten plants were taken randomly to estimate: flag
leaf area which measured by Portable Area Meter (Model
LI-3000A),

3- Chlorophyll a and b as well as the total chlorophyll were
estimated by using the spectro-photometric method
according to (Moran 1982).

B-Grain chemical analysis: Nitrogen% in grains was
determined according to Chapman and Pratt (1978).

C- Morphological characters:

1- Days to heading (DH): Number of days from sowing
date to the date at which 50% of main spikes/ plot have
completely emerged from the flag leaves.

2. Days to maturity (DM): Number of days from sowing
date to the date at which 50% of main peduncles / plot
have turned to yellow color

3- Plant height (PH): Was measured as plant length from the
soil surface to the top of the main spike excluding awns
as average of ten plants.

4- Spike length (SL): average of ten main spikes were taken
to determine the length of spike from the base to the top
excluding owns.

5- Spikelets/spike (S/S): Was counted and expressed as
average of ten spikes.

D-Yield and yield components: at harvesting, a square
meter was selected at random from each sub-plot to report
the following characters:

1- spikes/m? (S/M?). Number of fertile spikes per square

meter.

2- grains/spike (G/S). Number of grains per spike for ten
randomly selected spikes and their average was reported.

3- 1000-grain weight (1000-GW): Was measured as weight
of the grains of each individual plant randomly taken.

4- Biological yield (BY): Was measured by harvesting
whole plants in the plot and air dried before weighted in
kg and then converted to tons per feddan.

5- Grain yield (GY): was estimated by weighing the grains
obtained from the whole plot right after harvesting and
then converted to ardab per feddan (one ardab=150 kg).

6- Straw yield (t/fed), (SY): The straw yield was calculated
by the deference between biological and grain yields in
kg/plot; then it was converted to tons per feddan.

The results were analyzed made the analysis of
variance (ANOVA) for the split-plot design according to
Gomez and Gomez (1984). By means of “MSTAT-C”
Computer software package. Moreover, Duncan's multiple
range was applied to compare means of treatments and tests
at 5% level of probability as described by Duncan (1955).

RESULTS AND DISCUSSION

A- Physiological characters:

Data of physiological characteristics of the six wheat
genotypes as affected by N levels and their interactions in
the two seasons are illustrated in Tables 3 and 4.

1- Effect of nitrogen levels

From Table 3 it can be noticed that CGR in the first
season is higher than that in the second one under all
nitrogen levels in the two stages of sampling (55-70 days
and 70- 80 days). Significant differences were existed
among nitrogen levels in the first period in both seasons, and
highly significant in the second period in both seasons,
where the recommended dose (75 kg N /fed) gave the
highest values at the two periods, but there were insignificant
differences between 75kg N/ fed and 50kg N/fed only in the
first period in both seasons.

Results of flag leaf area in Table 3 showed
significant differences existed among the four nitrogen levels
in the first season and highly significant among them in the
second one. Although 75 kg N/fed recorded the highest area
of flag leaf there were insignificant differences among 75, 50
and 25 kg N/fed in both seasons.

Table 4 show results of photosynthetic pigments
(chlorophyll a, chlorophyll b and total chlorophyll). Highly
significant differences were observed among nitrogen
fertilizer levels in both seasons. Insignificant differences
were found between 75 and 50 kg N /fed in chlorophyll b in
both seasons.

Table 3. Overall mean values of growth characteristics (crop growth rate (g/d/m?) and flag leaf area (cm?) as
affected by nitrogen fertilizer levels and wheat genotypes and their interaction in 2015/2016 and 2017/2018

seasons.
Crop growth rate (g/d/m?) Fla )
g leaf area (cm?)
Factors Treatments (55-70) days (70-85) days
2015/2016 2017/2018 2015/2016 2017/2018  2015/2016  2017/2018

c = N1-0 kg N/fed 12.36b 6.16C 34.65d 23.14d 28.00b 22.15b
08’1-% » N2- 25 kg N/fed 24.15ab 13.87bc 45.00c 36.29c 33.09ab 28.56ab
= N % Ns- 50 kg N/fed 35.40a 22.98ab 52.33b 44.89b 34.62a 32.33a
2= Ns- 75 kg N/fed 40.57a 31.50a 61.92a 55.75a 36.80a 3391a

< “q__) F test % kek kek * *%*
Misr 1 23.11c 18.57b 41.96d 34.63d 32.30bc 30.34ab
B Sakha 95 34.18a 23.20a 62.59a 51.29a 35.04a 31.83a
= Giza 171 28.53b 18.20b 48.03c 39.62c 34.59ab 28.30bc
% Shandaweel 1 28.35b 14.78c 44.12cd 35.62d 32.56bc 26.78c
] Misr 2 32.64a 22.87a 55.44b 45.69b 34.93a 30.82a
o (SPL2015) 21.91c 14.17c 38.72d 33.25d 29.89c 27.29c

F. test sksk sk sk *% k3

C. Interaction (F. test) AxB NS ** NS NS *

Also increasing nitrogen fertilizer levels up to 75 kg
N/fed significantly increased percentage of N content in
grains in both seasons but there were insignificant
differences between (75 and 50 kg N/fed) in the second one.

Maybe these results due to that nitrogen plays an
important role in plant metabolism. Where nitrogen is a vital
structural component of proteins, nucleic acids, chlorophyll,
phytochromes compounds, coenzymes as well as some
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hormones ( Ata-Ul-Karim et al., 2016) and nitrogen
fertilizer has large effect on flag leaf area through increasing
leaf growth of plants and hence it affects the photosynthesis
capacity (Bojovi¢ and Markovi¢ 2009). Meanwhile, many
authors reported that Deficiency of nitrogen leads to loss
green color in the leaves, decrease leaf area and intensity of

photosynthesis and many authors found close positive
correlation between and plant chlorophyll content and grain
yield in wheat (Skudra and Ruza, 2017) increasing nitrogen
levels led to significant increase in N percentage in grain and
that led to increasing quality of grains (EI-Agrodi et al.
2011).

Table 4. Overall mean values of photosynthetic pigments (chlorophyll a, b and total) and % N in grains as affected
by nitrogen fertilizer levels and wheat genotypes and their interaction in 2015/2016 and 2017/2018 seasons.

Chlorophyll a Chlorophyll b Total chlorophyll % N
Factors Treatments (Wml) (Wml) (Wml) ingrain
2015/2016 2017/2018 2015/2016 2017/2018 2015/2016 2017/2018 2015/2016 2017/2018
c - Ni1-0 kg N/fed  11.88d 9.17d 451c 3.63c 16.57d 11.81d 1.841b 1.641d
08)’ % o N2-25kg Nffed 13.99c 12.48c 5.97b 5.07b 19.75¢ 17.56¢ 1.914b 1.834c
ENT N3-50kg N/fed  16.68b 15.00b 7.45a 6.71a 23.97b 22.65b 2.215a 2.167b
z g =2 N4-75kg Nffed  17.70a 16.81a 7.87a 6.97a 25.49a 23.88a 2.277a 2.227a
<L F. test *k ** *% *% *% *% *%K *k
Misr 1 14.45bc 12.72cd  6.04b 5.35¢ 20.25¢c  18.07cd 2.131a 2.041a
g Sakha 95 16.74a 15.05a 7.19 6.27a 2368a 21.32a 2.06b 1.959b
g Gizal71 15.01bc 13.16bc  6.42ab 551bc  21.26bc  18.67c 2.029bc 1.93c
% Shandaweel 1 14.56bc  12.90c 6.20b 5.26c  20.85bc  18.16¢d 2.021c 1.926¢
0] Misr 2 15.65ab  14.17b 6.74ab 597ab  2250ab  20.15b 2.131a 2.036a
m (SPL2015) 14.06¢ 12.27d 6.10b 5.22c 20.11c 17.49d 2.01c 1.914c
F. test sksk sksk K3k ek *% sksk * *%
C. Interaction (F. test): AxB NS * NS NS NS NS NS NS
2- Wheat genotypes performance: 80 Crop grownate
Results in Table 3 showed highly significant 70 70-85 DAS
differences existed among the studied genotypes where o0
50 W N1- (0 kg N/fed)
Sakha 95 had the highest Crop Growth Rate CGR in the two 20 N2 25 kg Nffed
periods (55-70 and 70-85) in both seasons and Misr 2 only in 30 N3- 50 kg N/fed
the first period in both seasons, while (SPL2015) had the 20 N 75 kg Nffed
lowest CGR in both seasons. 0
Also Sakha 95 and Misr 2 recorded the highest area ¢ - T & N A @ ‘
of flag leaf in both seasons while (SPL2015) gave the lowest A e Q@s“z &0
area of flag leaf in both seasons (Table 3). &

Table 4 showed highly significant differences existed
among the studied genotypes where Sakha 95 was the
highest in all photosynthetic pigments in both seasons
followed by Misr 2 with insignificant differences between
them only in the first season. Misr 1 and Misr 2 gave the
highest percentage of nitrogen in grains and ranked the first
in both seasons, while (SPL2015) gave the lowest one and
ranked last in both seasons.
3-The interaction effect:

Figure 1. presented the interaction effect in CGR
between nitrogen levels and wheat genotypes in the second
period (70-85) in the first season, where the highest CGR
were obtained from Sakha 95 either at 75 kg N/fed or 50 kg
N/fed and Misr 2 at 75 kg N/fed. Fig. 2 shows the interaction
effect between nitrogen levels and wheat genotypes in
(FLA). Sakha 95 at 75 and 50 kg N/fed gave the highest
(FLA). Fig. 3 The interaction effect in chlorophyll a between
nitrogen levels and wheat genotypes are Sakha 95 at 75 and
50 kg N/fed and Misr 2 at 75 kg N / fed gave the highest
content of chlorophyll a in the second seasons.

B-Chemical analysis:

Data in Table (4) showed that increasing nitrogen
level significantly increased percentage of nitrogen in grains
in both seasons. Nitrogen application improved grain
nitrogen % percentage; high grain nitrogen levels may have
adverse effects on human health, because of anti-nutrient
phytate which is the major storage form of nitrogen in wheat
(Warraich et al. 2002).
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Fig.1. Crop growth rate (CGR) as influenced by the
interaction between six wheat genotypes and four

nitrogen fertilizer levels during 2015/2016 season.
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Fig.2. Flag leaf area as influenced by the interactions
among six wheat genotypes and four N levels

during 2017/2018 season.
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Fig.3. Chlorophyll a as influenced by the interactions
among six wheat genotypes and four N levels
during 2017/2018 season.
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C. Morphological characters:
1- Nitrogen fertilization levels effects:

With respect to the effects of nitrogen fertilization
levels (0, 25, 50 and 75 kg N/fed) on earliness character, DH
and DM, PH, SL, and S/S, as shown in Table (5). The
obtained results indicated that increasing N levels up to 75 kg
N/fed led to significant increases in all values of studied
characters, with exception of DH in the two seasons.
However, nitrogen fertilizing for some wheat genotypes with
50 kg N/fed ranked secondly after the recommended level of
nitrogen fertilization; but without significant differences

between them on DM as well the highest means of PH, SL,
S/S, G/S, in the first and the second seasons.

Whereas, applying 25kg N/fed for such wheat
genotypes ranked thirdly concerning its effect on all studied
characters in the first and the second seasons. On the other
way, growing wheat plants without nitrogen fertilization (0
kg N/fed) produced the lowest values in the two seasons for
all studied wheat characters. The improve in most characters
was caused of leaf area increasing with nitrogen which gave
high rate of photosynthesis, more production of assimilates
and plant dry matter. These obtained results matched with
those of Seadh et al. (2017), ImdadUlIlah et al. (2018), Ali et
al. (2019) and Liu et al. (2019).

Table 5. Wheat growth characters; days to heading, days to maturity, plant height, spike length and number of
spikelets/spike as influenced by nitrogen fertilizer levels and wheat genotypes and their interaction in

2015/2016 and 2017/2018 seasons.

Days to heading

Factors Treatments (days)

Days to maturity
(days)

Number of
spikelets/spike

Plant height
(cm)

Spike length
cm)

2015/2016 2017/2018 2015/2016 2017/2018 2015/2016 2017/2018 2015/2016 2017/2018 2015/2016 2017/2018

c < Ni-OkgNfed 9238 8416 137.44b 12829c 94.16c 7645d 1058c 995d 1966d 19.41d
‘é’»-% ® N>-25kgNfed 9255 8416  13844b 12858bc 10055b 80.00c 10.85bc 10.26c  20.11c  19.95c
% A2 Ne-50kgNfed 9311 8441 138.88ab 129.70ab 106.66a 84.37ab 11.33ab 10.71ab 21.08ab 20.73ab
< :q:_, - N4-75kgNffed  93.27 8479 14044a 130.12a 110.18a 8833a 1l74a 1104a 21.77a 2142a
F. test NS NS * * ke sk skk ke sk sk
Misr 1 9166b 8303c 13541c 126.75¢c 98.75bc 7750c 10.39c 9.80d  2027c  19.95b
g Sakha 95 9433a 86.25a 141.75a 1308la 108.75a 94.68a 10.71c 102lc 2117b 213la
g: Gizal7l 92.08b 8375bc 14158a 130.25a 10541a 8l56b 1164ab 11.02ab 2045¢c 20.20b
g Shandaweel1l 9333ab 85.56ab 137.91b 13062a 10125b 8156b 11.88a 1112a 2155ab 2142a
O Misr 2 94.16a 86.06a 141.75a 12825b 10750a 8156b 10.72c 995d 2198a 215la
m (SPL2015) 9141b 8162c 13441b 12837b 9541c 7687c 1139 1085h 1850d 17.87c
F. teSt * sk Kk sk Kk Kk sk Kk skk skk
C. Interaction (F.test):  AxB NS NS NS NS NS NS NS NS NS NS

2- Genotypes performance:

Sakha 95 cultivar surpassed other studied genotypes
in DH, DM and PH. Misr2 cultivar ranked the second results
after Sakha 95 cultivar without significant differences
between them in the two growing seasons. Even as,
(SPL2015) genotype was the earlier genotype as comparing
the other studied genotypes, where recorded the lowest DH
and DM as well as shortest plants and lowest number of
spikelets/spike and grains/spike in both seasons. These
variations among the genotypes might reflect, partially, their
differences in the genetic backgrounds. These findings agree
with the findings of many researchers among whom, Seadh

Baqgir and Al-Nageeb (2018), El-Sayed et al. (2018), Gomaa
et al. (2018) and Hassanein et al. (2018).

D. Yield and its components:

1- Nitrogen fertilizer levels effects:

The results in Table 6 showed the effect of four
nitrogen fertilization levels on studied traits of wheat
genotype during the two growing seasons. Moreover,
increasing N level from 0 up to 75 kg N/fed resulted in
significant increases in all values of studied characters; S/IM2,
G/S, 1000-GW, BY, GY and SY in the two seasons. The
highest GY can be attributed the highest number of (S/M2
and G/S). Analogous resulted were revealed by Seadh

(2014), Abdelsalam and Kandil (2016), Kandil et al. (2016),  (2014), Abdelsalam and Kandil (2016) and Gomaa et al.

(2018).

Table 6. Yield characters (spikes/m?, grains/spike, 1000-grain weight, biological yield, grain yield and straw yield)
as affected by six wheat genotypes, four nitrogen fertilization levels and their interactions during

2015/2016 and 2017/2018 growth seasons.

Number of Number of 1000-grain  Biological yield Grainyield Straw yield

Factors Treatments spikes/m? grains/spike  weight (g) (t/fed) (ardab/fed) (t/fed)
2015/ 2017 2015/ 2017/ 2015/ 2017 2015 2017 2015/ 2017/ 2015/ 2017/
2016 /2018 2016 2018 2016 /2018 /2016 /2018 2016 2018 2016 2018

N1-0 kg N/fed 221.51d

N2- 25 kg Nffed 262.74c

Ns-50 kg Nffed 312.96b

Ns- 75 kg Nffed 337.30a
F. test ok

208.47d 58.06b 50.58b 45.21b 38.46d 5.97d 4.52d

251.66c 59.51b 50.67b 46.10b 39.49c 7.98c 5.14c

302.54b 62.81ab 52.99a 47.97a 41.47ab 8.99ab 6.20b 25.37b 16.45ab5.23ab3.57ab

320.63a 64.8la 64.18a 48.87a 42.69a 9.62a 6.89a 26.9la 17.48a 5.59a 3.90a
kk * *

** ** kk kk kk k% 3k 3k

16.94d 12.20d 3.43d 2.61d
21.69c 13.86c 4.63c 3.06c

A. Nitrogen
fertilization
levels:

Misr 1 294.25h 283.01b 56.46c 49.01b 45.65c 40.10c 8.02c 5.97b 23.08bc 14.22c 4.79a 2.67d
g Sakha 95  334.66a 324.66a 67.58a 56.46a 48.48b 48.48c 8.86a 6.52a 24.91a 16.38a 5.29a 4.25a
% Gizal7l 298.80b 198.84d 62.15b 49.91b 52.30a 43.70a 8.49ab 5.22c 22.78c 15.72ab 4.86a 3.61b
2 Shandaweel 1 219.40d 288.80b 63.21b 54.96a 42.01d 39.64c 8.23bc 6.01b 21.57d 14.99bc 4.80a 2.99c
3 Misr 2 301.43b 291.42b 63.90ab 55.56a 52.29a 42.01b 8.64ab 5.44c 23.81b 15.80ab 4.86a 3.75b
o (SPL2015) 253.21c 238.21c 54.46c 46.71b 41.51d 37.24d 6.61 4.97d 20.24e 12.90d 3.74b 2.44e

F. test sk sk ** skk skk sk sk sk skk sk * skk

C.nteraction (F.test):  AxB NS NS NS NS NS NS NS  *= * NS NS NS
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2- Genotypes performance:

Significant variation among the tested genotypes i.e.
Misr 1, Sakha 95, Giza 171, Shandaweel 1, Misr 2 and
(SPL2015) were detected in S/M2, G/S, 1000-GW, BY, GY
and SY during the two seasons, as shown from data in Table
6. In addition, the values of cultivar Sakha 95 surpassed other
genotypes in S/M2, G/S, BY, GY and SY in the two seasons.
Misr 2 cultivar showed the second best results after Sakha9s
cultivar without significant differences in  both seasons;
Whereas, Giza 171 cultivar recorded the highest values of
1000-GW in both seasons of this research. Even as,
(SPL2015) genotype was recorded the lowest number of G/S,
lowest means of BY, GY and SY in two seasons. These
detected variation could be a resulted from the differences in
their genetic constitution. The obtained results is in harmony
with the results of Kandil et al. (2016); Baqir and Al-Nageeb
(2018); El-Sayed et al. (2018); Gomaa et al. (2018) and
Hassanein et al. (2018).

3- Interaction effects:

Regarding the significant interactions BY (in the
second season), GY (in the first one) as shown from data
obtainable in figures 4 and 5. From the obtained results of this
investigation, it could be concluded that nitrogen fertilization
for the wheat cultivar Sakha95 with 75 kg N/fed resulted in
the highest values of BY/fed. The second interaction
treatment in the second season for aforesaid characters was
nitrogen fertilizations for wheat Sakha95 cultivar with 75 kg
N/fed in the highest values of GY/fed. However response of
genotypes to nitrogen levels and other environmental factors
had the same trend for traits under study.

Misr 1 Sakha 95 Misr 2 SPL 2015

Biological yield
(t/fed)2017/2018

9
8
7
& B N1 (0 kg Nffed)
s W N2- 25 kg N/fed
4 N3- 50 kg N/fed
z B N4- 75 kg N/fed
1

0

Giza 171 Shandawel

Fig. 4. Biological yield as influenced by the interactions
among six wheat genotypes and four N levels

during first season 2017/2018 season.
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Fig. 5. Grain yield as affected by the interaction between
six wheat genotypes and four N levels during

2015/2016 season.
CONCLUSIONS

According to the previous results,
concluded that:
1- For the North Delta region, all the recent wheat genotypes

it could be
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have been varied among themselves in responding to N-
fertilization. This may be related to the genetic make-up of
the genotypes. In terms of wheat growth character and yield
and yield components, the higher values have been realized
according to the following order; (Sakha 95> Misr 2> Giza
171> Shandaweel 1> Misr 1> SPL 2015).

2- For such alluvial soils of that region; where they are low
nitrogen availability, all wheat genotypes have been
responded to nitrogen fertilization up to 75 Kg N/fed.,
Sakha 95 cultivar gave the highest values either at 75 kg N/
fed or 50 kg N/fed, at the same time reduce production
costs and environmental pollution by saving about 25 kg
N/fed under the environmental conditions of Sakha district,
Kafr EI-Sheikh Governorate, Egypt.
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