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ABSTRACT: A Field experiment was carried out at private farm, EI-Gharbeia Governorate, Egypt.
This investigation was performed during the two successive growing seasons 2018/19 and 2019/20 to
study the effect of three irrigations and three nitrogen levels on yield and yield components of four
common wheat cultivars. The highest number of spikes/m?, grains/spike, straw yield, biological yield,
grains/spike and 1000—grain weight recorded by increasing number of irrigations from one to four irrigations.
Grain yield/fad were significant only in the second growing season. Plants that received two or four
irrigations produced the highest significant values of grain yield/fad. Concerning fertilization, the highest
significant values of yield and yield components were obtained from fertilized wheat plants with 100 kg
N/fad in both seasons, while the lowest one was obtained from 50 kg N/fad in both seasons. Banei Sweif
6 cultivar recorded the highest number of spikes/m? in both seasons, while Gemmeiza 11 recorded the
highest number of grains/spike, straw yield and biological yield. The highest means of 1000-grain weight,
and grain yields were detected in Banei Sweif 1 in both seasons. The interactions of irrigations regimes x
N fertilization levels were significant for biological yield, straw yield in the second season. The
interactions of irrigations regimes X genotypes were significant for biological yield, straw yield in both
season and for harvest index in one season. On the other hand, interaction among the three study factors
did not reach the level of significance for all studied traits. We conclude from the results that irrigation
four times and twice gave the highest yield values compared to irrigation once, and it is recommended to
add nitrogen fertilizer at a rate of 100 kg nitrogen per feddan to maximize the productivity of the wheat
crop, under the environmental conditions of this experiment.

Key words: Wheat, Nitrogen rate, Irrigations, Cultivars, Yield.

INTRODUCTION its strong gluten, excellent amber color and
superior cooking quality Gerba et al (2013). The

crops in Egypt and in the world, It is being the cultivated area in 2018/19 season was nearly

most important sources of stable food urban and 3.135 million feddans produced 8.6 million tons
rural societies used in human nutrition. Bread of grains, with an average of 2.73 ton per feddan,
while in 2019/20 season was nearly 3.171

million feddans produced 9.1 million tons of
grains, with an average of 2.678 ton per feddan

Wheat is one of the most important cereal

wheat (Triticum aestivum L.) has been
considered the first strategic food crop for more
than 7000 years in Egypt. It is used for making

bread, some industrial purposes and as major (according to data recorded Dby Agriculture
source of straw fodder for animal feeding Statistics, Economic Affairs sector ministry of
However, durum wheat (Triticum turgidum L. agriculture and land reclamation 2019/20). The
var. durum) is the second most important wheat annual consumption of wheat grains is about 15
species grown in the world, it is the best wheat million tons.  Consumption has  increased
for producing semolina to make macaroni due to drastically due to overall population growth of

about 2.5% per year. Egypt strategy is to
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minimize the food gap of this crop particular
throughout vertical improvement (increment of
productivity per unit area) and horizontal
expansion (increase of the area cultivated to
wheat). 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 (Zaki., et al 2012).
Increasing wheat production per unit land area
could be improved through usage of high
yielding varieties and the application of agro-
management practices, especially added nitrogen
fertilization. Many researchers have found that
nitrogen application is an important input for
wheat production. Irrigation could be considered
the limiting factor affecting crop production and
agricultural expansion. In Egypt, especially in
Nile Valley and Delta region, farmers use extra
water to irrigate their farms which negatively
affected on wheat vyield. So, irrigation
management, applying the irrigation water timely
and quantitatively will improve wheat yield and
save considerable amount of water. Many
researches proved the importance of irrigation
treatment in wheat productivity. Menshawy et al
(2006) evaluated some agronomic of some wheat
cultivars under different irrigation treatments and
concluded that, plant height, grains/spike, 1000-
grain weight, grain and straw yields for all tested
cultivars were decreased with decreasing the
number of irrigations from four to two to one.

The aim of this investigation was to study the
effects of irrigation regimes and nitrogen levels
on yield and its components of some common
wheat cultivars.

MATERIALS AND METHODS

A field experiment was carried out at the
experimental  private  farm,  El-Gharbeia
Governorate, Egypt. The first season was sown
on 16" November, and the second one was sown
on 13" November 2018. The soil properties of
experiment site are depicted in Table 1. Split
split-plot design with three replications was used.
The three irrigation regimes were allocated in

main-plots, i.e. li: four irrigations applied at
tillering, stem elongation, flowering and grain
failing stages, lz2: two irrigations applied at
tillering and flowering and lz: one irrigation
applied at tillering stage. However, the three
nitrogen levels (50, 75 and 100 kg N/fad) were
plotted in sub-plots and the four wheat cultivars
(Giza 171, Gemmeiza 11, Banei Sweif 1 and
Banei Sweif 6) were arranged in sub- sub-plots.
The pedigree of the tested common wheat
cultivars was presented in Table 2. The
experimental sub sub-plot consisted of 15 rows,
3.5 meters long with 20 cm between rows and 10
cm between plants within rows. Each
experimental sub sub-plot size was 10.5 m2. In
order to minimize border effects, the 13 middle
rows were harvested with the area of 9.1 m? for
determine the yield. Experiment field area was
prepared. Phosphorus was added at the rate of
100 kg /fad in the form of calcium
superphosphate (15.5% P,0s) before sowing.
Nitrogen was added in the form of ammonia
nitrate fertilizer (33.5%N) in two doses, the first
one before sowing irrigation and the second dose
before the first irrigation. Other agricultural
practices were implemented in accordance with
the recommendations of wheat farming.

Characters studied

The characters studied were determined at
physiological maturity as follows: number of
spikes /m?, number of grains/spike, 1000- grains
weight, grain yield, straw yield, biological yield
and harvest index

Statistical analysis

Data were subjected to the proper statistical
analysis as the technique of analysis of variance
(ANOVA) as mentioned by Gomez and Gomez
(1984). Treatment means were compared using
the Least Significant Difference (LSD) test as
outlined by Waller and Duncan (1969). All
statistical analysis performed using analysis of
variance technique by "MSTAT-C" computer
software package 1990.

236



Effect of nitrogen fertilizer levels and irrigation regimes on yield and yield components of some wheat ...

Table (1): Mechanical and chemical analysis of experimental soil in 2018/19 and 2019/20 seasons.

Soil properties Season

2018/19 2019/20
Mechanical analysis
Clay% 33 3331
Silt% 35.5 35.2
Fine Sand% 16.3 16.3
coarse Sand% 9.2 9.1
Textural class silt clay
Chemical analysis
pH 7.89 7.86
Organic matter 1.9 2.25
Available N (ppm) 84.6 101.232
Available p (ppm) 27.54 28.97
Available k (ppm) 340 365

Table (2): Names and pedigree of the tested common wheat cultivars.

No. Cultivars Species Pedigree

1 Giza 171 Hexaploid SAKHA 93/GEMMEIZA 9S.6-1GZ-4GZ-1GZ-2GZ-0S

) Gemmeiza 11 T.aestivumL | BOW"S"/KVZ"S"//7C/ISER182/3/GIZA168/SAKHAG1
CGM7892-2GM-1GM-2GM-OGM.

3 Banei Sweif 1 Tetraploid JO"S"/AA"S"/[FG"S".

o T.turgidum L | BOOMER-21/BUSCA-3.

4 Banei Sweif 6 var durum

CDSS9Y00185-8Y-0M-0Y-0B-1Y-0BOSD.

RESULTS AND DISCUSSIONS
Yield and yield components

1-Analysis of variance

Mean squares from the analysis of variance
for number of spikes/m?, number of grains
/spike,1000- grain weight, straw yield(ton)/fad,
biological vyield, grain yield/fad and harvest
index are presented in Table (3).

It is clear from the data collected that, mean
squares of irrigations were highly significant for
number of spikes/m?and biological yield in both
seasons. However, 1000-grain weight was

highly significant in the first season and number
of grains/spike and straw yield (ton)/fad in the
second season. Number of grains/spike, straw
yield/fad were significant only in the first season
and, grain yield /fed in the second season only.
This could indicate that, the effect of different
number of irrigations on the significant traits
above was differ from irrigation number to
another. On the other side, harvest index was not
significant in both seasons,1000 —grain weight in
the second season and grain yields per feddan in
the first season, which may indicate that these
traits were performed in the same way with
different irrigation numbers.
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From the data listed in Table (3), it could be
concluded that the effect of different fertilization
levels was significant in the first season and
highly significant in the second one for No. of
spikes/m? and1000 —grain weight and highly
significant for biological yield, grain vyield
[feddan in both seasons. The effect of different
fertilization levels was highly significant for No.
of grains /spike in the first season and only
significant in the second one. The same effect
was highly significant for straw yield/feddan in
the second season. These results indicated that
the performance of the significant traits in view
was differ from nitrogen level to another. On the
other hand, the effect of fertilization levels was
not significant for harvest index in both seasons
and straw yield in the first season, indicating
that, the traits were performed in the same way
with different nitrogen fertilization levels.

These results may be due to the fact that,
nitrogen is a necessary element for cell structure
and function since protoplasm in the seat of cell
division and plant growth, which lead to
increasing dry matter accumulation. In addition,
increasing nitrogen rates encouraged the
vegetative  growth, meristematic  activity,
improve the biotic process in plant and
increasing the filling process in wheat grains and
consider the main element in protein content.

The interactions of irrigation x nitrogen
fertilization levels mean squares were highly
significant for biological yield and straw
yield/fed in the second season only. This might
indicate that, the effect of nitrogen levels differed
from irrigation treatment to another. On the other
side, all above rest traits showed insignificant
interactions, indicating that the effect of N levels
on these traits do not differ from irrigation
regime to another (Table 3).

Genotypes mean squares were highly
significant for No. of grains/spike and1000 —
grain weight in both seasons, No. of spikes/m?,
biological yield, straw yield/fad were highly
significant in the first season and only significant
in the second one. This might indicate that the
presence of variation in the genotypes, genetic
make-up and the unsteady environmental
conditions as well as to the differences in most

yield components characters. On the other side, it
was observed that, for grain yield per feddan in
both seasons and harvest index in the second
season, the genotype mean squares were not
significant.

The interaction of irrigations x genotypes
mean squares were highly significant for
biological yield and straw yield/fad in the first
season and only significant in the second season
and the interaction mean square was highly
significant for harvest index in the first season .
This would indicate that, the tested varieties
behaved in different way by changing irrigation
treatment for the significant traits. While, for the
other traits the same interaction was not
significant, indicating that the genotypes not
affected by changes of irrigation for these traits.

The interactions of genotypes X nitrogen
levels mean square were not significant for all
studied traits. This might indicate that, the effect
of nitrogen fertilization levels on these traits do
not differ from the variety to another.

The second order interaction; irrigation X
genotypes x nitrogen levels mean squares were
not significant for all above mentioned studied
traits., indicating that the performance of
cultivars for these traits performed as stable with
the changing of irrigation as well as N levels.

2- Mean performance

Data presented in Table (4) indicated that,
irrigation numbers were highly significant
effected on number of spikes/m? in the first season
and only significant in the second season,
respectively. The results indicated that, plants
which received four followed by two irrigations
had a significant increase in this trait compared
to those received one irrigation in both seasons.
The reduction in number of spikes/m? under
drought condition at late stage might be due to
subjection the growing plants to a water stress
that negatively affected wheat plants. Moayedi et
al., (2010) studied the performance of durum and
bread wheat genotypes in relation to yield and
yield component under different water deficit
conditions. They found that, number of spikes
/m? was highly significant (P<0.01) affected by
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water deficit conditions. Abu-Grab and El-
Shaarawy (2013), Parvaneh et al., (2014) showed
that, water stress gradually decreased number of
spikes/m2.

Data presented in Table (4) indicated that
irrigation treatments were highly significant
effected number of grains/spike and 1000-grain
weight in the first season only and not significant
in the second one. The highest number of
grains/spike and 1000—grain weight were recorded
by increasing number of irrigations up to four
irrigations, while one irrigation recorded the lowest
values in this respect. Similar trend of results was
obtained by Omar et al., (2011) where they found
that, irrigation regimes had highly significant
effects on yield components (No. of spikes/m?,
1000 -grain weight and No. of grains/spike).
Aghanejad et al., (2015) found that, drought
stress (no irrigation at 50% pollination stage)
decreased 1000-grain weight. Moreover, El-
Nahas and Ali (2021) reported that exposing
wheat genotypes to mid or severe drought
stresses restricted the production of wheat grain
yield and contributing traits.

In both seasons, the irrigation treatments had
highly significant differences for biological
yield. Where plants received either four or two
irrigation regimes had the significantly highest
values in this concern, while one irrigation
recognized the lowest values of the trait in view
in both seasons. For straw yield per feddan the
effect of irrigation regimes had significant in the
first season and highly significant in the second
one. However, the wheat plants received four
irrigations gave the significantly highest values
of the trait in question in both seasons. One
irrigation gave the significantly lowest straw
yield either per feddan in both seasons. The
highest biological and straw yields as the amount
of irrigation increased might be due to the
increase of yield components such as number of
productive tillers and growth attributes. These
results are in agreement with those obtained by
Parvaneh et al., (2014) where they showed that,
drought stress, drought stress at stem elongation
had a significant effect on biological yield.

The results listed in Table (4) showed that,
grain yield per feddan were significant only in

the second growing season. Treated plants with
two or four irrigations produced the highest
significant values of grain yield, where there are
no significant differences between both.
However, the plants received one irrigation at
tillering recorded the lowest values in both
seasons.

The data listed in Table (4) revealed that
number of spikes/m? was only significant
affected by nitrogen rates in both seasons. The
fertilized plants by either 100 or 75 kg N/feddan
gave the highest significant values in both
seasons, where there are no significant
differences between both nitrogen rates in this
respect. The lowest number of spikes/m? was
obtained by the rate of 50 kg N/feddan in both
seasons Number of grains/spikes was highly
significant affected by N rates in the first season
and only significant in the second season.
However, the fertilized plants by 100 kg
N/feddan gave the highest significant values for
the traits under s in study both seasons, while the
N rate of 50 kg N/feddan gave the significantly
lowest values for the traits in view.1000-grain
weight was only significant affected by nitrogen
rates in the first season and highly significant in
the second one. The nitrogen rates of 100 or 75
kg N/feddan had the significantly highest values
of 1000-grains weight in both seasons, where
there are no significant differences between both
N rates in this concern. Biological yield was
highly significant affected by nitrogen fertilizer
rates in both seasons. In this respect,
100kgN/feddan surpassed the other nitrogen
rates in both seasons. Straw yield per feddan
were highly significant affected by nitrogen
fertilizer rates in the second season, while in the
first season the differences between means of N
rates were not significant. However, 100 or 75 kg
N/feddan had the same effect. The effect of
nitrogen fertilizer rates on grain yield per feddan
was highly significant in both seasons. The rates
of nitrogen (100 or 75 kg N/fed) had the same
effect both seasons. Concerning harvest index,
these is no significant effect of nitrogen rates in
both seasons for the trait in consideration.
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The successive increase in nitrogen rate from
50 to 100 kg/fed resulted in a progressive
increase for all the studied traits above
mentioned, the highest means of yield and yield
components were obtained from fertilized by 100
unit/fad in both seasons, while the lowest one
was obtained from 50 unit of nitrogen /fad in
both seasons. Also, due to changes in chemical
and mechanical analysis of experimental soil
from season to another as pointed out in Table
(1). When increasing consumption of more
nitrogen fertilization rates, this would lead to the
highest number of grains/spike, because the lack
of N in the soil causes a great loss in a number of
grains as a result of failure spikelets fertilization
and/or an increase in abortions advanced grain
due to insufficient supply of N and lack of soil
fertility. These results agreed with those reported
by Ali (2007) who stated that, when No. of
spikes/m? exhibited highly positive response
with increasing nitrogen levels in both seasons, it
means that N/application promoted spike
initiation and also seemed to be important in
regulating survival and eventual grain
production. Through providing the individual
tiller, with sufficient amounts of various
metabolites to ensure development and activation
of the essential enzyme system, which necessary
for survival and growth of tiller and its spikes.
Salem (2005) reported that increasing N levels
lead to increase number of spikes /m?, number of
grains per spike, straw, grain and biological yields
and harvest index. Also, Abad et al., (2005)
indicated that, increasing nitrogen levels up to
100 kg N/fad significantly increased all the
studied characters. El-Sayed (2015) stated that,
tillering is the most important one of the yield
components factors, especially for biological
yield and thus the number of spikes, the weight
of a thousand grains and the number of
grains/spike. In addition to, the plant height and
leaf area, as well as the straw yield which
affected by the number of plants and plant height
during the growing season. Hossain et al (2006),
El-Sayed and Hammad (2007) and El-Hag (2008)
reported that, increasing nitrogen fertilizer led to
increase number of spikes /m?, number of
grains/spike and grain yield. Salem (2005), Alam
et al (2007), Gul et al (2012), Igbal et al (2012),

Gomaa et al (2015) Ullah et al (2018) and Araya
et al (2019) found that increasing nitrogen rates
resulted in a progressive increase for all the
studied traits. This may be attributed to imply
higher photosynthetic efficiencies, which leading
to more assimilates production and translocation
to the sinks, and also cause increases the success
of pollination and fertilization of higher number
of spikelets in spike. The favorable effect of
nitrogen could be mainly due to its simulative
effect on the number of grains /spike, number of
spikes /m 2and 1000-grain weight. Nitrogen
effects on spike characters of wheat plant might
be through its influence on the dry matter
production, increasing endogenous
photohormone concentration and photoassimilate
partitioning to the grain and prolong the period
of grain filling. Ali (2007) stated that heaviest
mean of 1000 grains may be due to its grains
number /spike which decreased the competition
of grains for assimilates compared to higher
number of the other treatments.

Data presented in Table (4) revealed that,
number of spikes/m? was highly significant in
the first season and only significant in the second
one with respect to the tested wheat genotypes.
Wheat Banei Sweif 6 recorded the highest
number of spikes/m? in both seasons with no
significant differences between Banei Sweif 6
and Banei Sweif 1 in the first season, followed
by Banei Sweif 1 in the second season. Giza 171
came in the second grade, while Gemmeiza 11
recorded the lowest one in both seasons. The
variation among wheat genotypes in number of
spikes/m? could be attributing to genetic
variation (Table 2). These results are in harmony
with those reported by Salem, (2005) found
significant differences among eight bread wheat
varieties in number of spikes/m?, Khalil et al.,
(2006), Gab Alla (2007), Abd EI-Rahman (2008)
and Abdel-Nour and Fatheh (2011) confirmed
similar obtained results.

Data presented in Table (4) indicated that, the
genotype; Gemmeiza 11 recorded the highest
values for number of grains/spike, biological
yield, and straw yield. On the other hand, Banei
Sweif 6 recorded the lowest values for number of
grains/spike and 1000-grains weight in both
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seasons, while Giza 171 recorded the lowest
values for biological yield in the first season and
Banei Sweif 1 in the second one.

The highest means of 1000-grains weight, and
grain yield were detected in Banei Sweif 1 in both
seasons, Giza 171 in both seasons. However,
Gemmeiza 11 recorded the lowest values for
1000-grain weight in both seasons. These results
confirmed with those reported by Moussa and
Abdel-Maksoud, (2004) where they found that,
eight wheat cultivars differed significantly for
number of spikes/m?, number of grains/spike, 1000-
grain weight, straw and grain yields. El-Gizawy,
(2005) found that Gemmeiza 9 surpassed the other
two cultivars in number of spikes/m?, number of
grains/spike, 1000-grain weight and grain vyield.
Gab Alla (2007) showed that, highly significant
differences among 10 wheat genotypes in number of
spikes/m?, number of grains/spike, 1000-grain
weight, grain and straw yields and harvest index.
Semun-Tayyar, (2008) Abdel-Nour and Fatheh
(2011) and Hafez et al., (2012) confirmed the
obtained results and they found that the wheat
cultivars significantly differed in yield and yield
components.

Harvest index was highly significant differed
among wheat genotypes in the first season and
not significant in the second one. It is clear from
the data listed in Table (4) that, Giza 171 gave
the highest harvest index in the first season, with
no significant differences between Banei Sweif 6
and Banei Sweif 1lin this concern, while
Gemmeiza 11 recorded the lowest values. In this
concern, Salem (2005) and El-Afandy (2006)
showed marked differences in harvest index
among wheat cultivars.

Data given in Table (5) show the interactions
between irrigations and nitrogen fertilizations
which had highly significant effect on biological
yield and straw yield in the second season only.
Four irrigations when fertilized with100 kg
N/fad. recorded the highest values for biological
yield and straw vyield with no significant
differences between the interaction referred and
the plants received four irrigations and fertilized
with 75 kg N/fad for straw yield, while one
irrigation recorded the lowest values for these
traits at 50 kg N/fad. On the other hand, all the
other interactions for yield and yield components
were not significant in both seasons.

Table (5): Effect of the interaction between nitrogen fertilization and irrigation.

Factors Straw yield /fad Biological yield /fad
(ton) (ton)

irrigation Nitrog((eﬂgfﬁ;g;ization Season 2019/2020 Season 2019/2020
I 50 3.67 6.25

75 5.38 8.41

100 6.53 9.70
P 50 3.74 6.41

75 3.63 6.71

100 4.24 7.49
I3 50 2.78 4.96

75 2.85 5.22

100 2.98 5.67
F-test ** o
LSD 0.05 - -
LSD 0.01 1.10 2.25
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The data listed in Table (6) revealed that,
Gemmeiza 11 cultivar when interacted with two
or four irrigations gave the highest value for
straw yield/plot in the first season, where the two
interactions did not significantly  differ.
However, in the second season Giza 171 when
irrigated four times gave the highest value for the
trait in view. However, the same trend of results

was occurred for

straw yield without no

exception. For biological yield, the results in
Table (6) pointed out that Giza 171 when
irrigated two times gave the significantly highest
value for the trait under test, with no significant
differ with the interaction of Gemmeiza 11
irrigated four times in the first season. In the
second season, Giza 171 when irrigated four
times gave the significantly highest value in this
concern.

Table (6): Effect of the interaction between irrigation and wheat genotypes.

Factors Straw yield /fad Biological yield /fad Harvest index
(ton) (ton) (%)
Irrigation | Genotypes Season Season Season Season Season
2018/2019 | 2019/2020 | 2018/2019 2019/2020 2018/2019
Gemmeiza 11 6.50 5.26 9.15 8.32 28.96
Giza 171 481 7.06 7.98 9.90 39.72
I Banei Sweif 6 4.72 4.01 8.00 6.92 41.00
Banei Sweif 1 4.76 4.44 7.94 7.33 40.18
Gemmeiza 11 7.25 4.33 9.84 7.62 26.32
Giza 171 2.71 3.34 5.97 6.33 54.61
" Banei Sweif 6 2.92 3.24 5.85 6.13 50.09
Banei Sweif 1 3.17 4.55 6.12 7.40 48.20
Gemmeiza 11 3.44 2.75 5.94 5.48 42.09
Giza 171 2.26 3.27 4.56 5.61 50.44
" Banei Sweif 6 2.62 2.50 4.98 4.82 47.39
Banei Sweif 1 2.45 2.95 5.12 5.22 52.15
F-test ** * ** * *
LSD 0.05 - 1.52 - 1.47 9.02
LSD 0.01 1.56 - 1.60 - -
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