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ABSTRACT

Two field experiments were carried out in the Research and Experiment Center
of the Facuity of Agriculture at Moshtohor, Kalubia Governcrate, Zagazig University
during 1896/97 and 1997/938 seasons to study the response of some wheat cultivars
{Gemmeiza 1, Sids 7, Giza 163 and Sakha 69) to different nitrogen fertilization levels
(30, 60, 90 and 120 kg NAfed). Results indicated that increasing nitrogen fertilization
levels significantly increased wheat growth, yield and its components compared to the
control which fertilized with 30 kg N/fed. Nitrogen level of 90 kg N/fed gave the best
results for most of the studied wheat character as spike length, number of spikesfm’,
weight of spike, number of grain/spike, weight of grains/spike, grain yield (kg/fed) and
protein percentage as well as 1000-grain weight and straw yield in the first season.
Such results were obtained in the two growing seasons. However, the superiority of
the application of 120 kg N/fed was ncticed only with plant height and spike length in
the two seasons, and straw yield per feddan in the first season. Meanwhile, nitrogen
fertilization level of 60 kg Nffed produced the highest 1000-grain weight in 1996/97
season only.

Regarding wheat cultivars, Gemmeiza 1 produced the highest values of plant
height, number of spikes/m?, number of grain/spike, weight of grains/spike, grain and
straw yields/fed in the two growing seasons. While, Sids 7 produced the tallest spikes,
heaviest 1000-grain weight and highest protein percentage in each of the two growing
seasons. On the other hand, the lowest grain yieldffed was produced from Sids 7
wheat cultivar in both seasons. Also, Sakha 69 gave the heaviest value for weight of
spike in the two seasons.

The interaction between cultivars and N rates significantly affected number of
spikes/m?, number of grains/spike, grain yield/fed and straw yield/fed in both seasons.
In addition, spike length, weight of spike and protein percentage were significantly
affected by cultivars X N levels in the first season only, whereas of weight of
grains/spike and 1000-grain weight in the second season.

INTRODUCTION

Wheat (Triticum aestivum, L) is one of the most important nutritional
cereal crops in Egypt and all over the world. Wheat production is not
sufficient for local consumption in ali of the development countries. Therefore,
great efforts have been made to achieve suitable agronomic practiees for
obtaining higher yield of higher productivity of different wheat varieties.
Nitrogen fertilization is considered one of the most essential factors for
obtaining higher wheat grain yield of the required quality.

Recently, there is a trend towards using new wheat varieties of better
response to higher fertilization levels. Wheat cultivars usually differ in yield
and its components especially under various envircnmental circumstance as
reported by Hagras (1985), Shams EL-Din and EL-Habbak {1992); EL-Bana
and Ali (1993), EL-Kalla et al. (1994), Sultan et al. (1994), Abd EL-Ghany
{1897) and Abo-Warda (1997).
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Almost alt of the grown cereal crops in most of Egyptian soils showed
significant increase in yield as a result of increasing nitrogen application rates
to the soil. Moreover, several investigators noticed positive effect of nitrogen
application on plant characters, yield and yield components of wheat (Shams
EL-Din and EL-Habbak,1992 ; EL-Zein, 1994 ; Mady, 1996 ; Abd EL-Ghany,
1997 ; Abc-Warda, 1997 ; Hamed, 1998 and Mehasen 1999).

This investigation aimed to evaluate the growth behaviuor of wheat and
productivity and its parameter of four wheat cultivars using different nitrogen
fertilization levels under the circumstance of Southern Delta.

MATERIALS AND METHODS

Two field {rails were carried out at the Research and Experimental
Center of the Faculty of Agriculture at Moshtohor, Kalubia Governorate,
Zagazig University, during the two successive winter seasons of 1996/97 and
1997/98 to evaluate the response of some wheat cultivates to different
nitrogen fertilization levels in respect of yield and its components. Wheat
cultivars under study were Gemmeiza 1, Sids 7, Giza 163 and Sakha 69.
each of the above mentioned cultivars was fertilized with four N levels (30,
60, 90 and 120 kg N/fed).

Soil of the field experimental site was clay in texture with pH value of

7.8 and 7.79, organic matter content of 1.86 %, 1.75 % and 55.49 ppm
available N during the two respective growing seasons.
Split-plot design was used in this study with four replications. The tested
varieties were set up randomly in the main plots, while the N levels were
distributed randomly in the sub plots which were 3 X 3.5 m in an arsa of
1/400 fed.

Cotton was the precedlng crop for the two seasons. Wheat varieties
were sown on 23" and 25" November in 1996/97 and 1997/98 seasons,
respectively. Nitrogen fertilization was given in the form of ammonium nitrate
(33.5 % N) in two equal doses (before the first and second irrigation).
Phosphorus was applied during soil preparation as calcium superphosphate
(16 % P,Og/fed) at 1000 kgffed. The other required cultural practices for
growing wheat were followed properly as recommended for the region.

At harvest, ten plants were randomly chosen from each plot
experimental unit to estimate: plant height (cm), length of main spike (cm),
number and weight of grains per spike, weight of spike (g) and 1000-grain
weight. The yield of grain and straw (kg) per feddan were estimated on the
whole sub plot basis, in addition to the ten plants of the previously taken
samples. Number of fertile spikes/m’ was aiso estimated.

Total nitrogen was determined using microkjeldahl method according to
(A.O.A.C., 1975). Protein content of grains was obtained by multiplying
nitrogen % by 5.7 {Pregl, 1945).

The obtained data were statistically analysed according to Steel and
Torrie (1980) and Least Significant Differences (LSD) was used to compare
between treatments means.
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RESULTS AND DISCUSSION

I- Effect of cultivars:

Data in Table (1) clearly showed significant differences among the
growing wheat cultivars in all of the studled traits in each of the two seasons,
except plant height, number of spikesim? and weight of spike in the first
season. Moreover, it is clear from Table (1) that Gemmelza 1 cultivar gave
the highest values of plant height, number of splkeslm and number of
grains/spike, weight of grains/spike as well as grain and straw yields per
feddan compared to the other cultivars. This trend was noticed in the two
growing seasons. Such results are in harmony with those reported by (Shams
EL-Din and Habbak, 1992 ; ElL-Zein, 1994 ; Mady, 1996 ; Abd EL-Ghany,
1997 ; Abo-Warda, 1997 ; Hamed, 1998 and Mehasen 1999),

As for yield and its aftributes, namely plant height, number of
spikes/m?, weight of grains/spike as well as grain and straw yields per
feddan, results indicated clearly that wheat variety Sids 7 gave the lowest
values as compared with the other varieties in all of the studied yield
parameters during the two seasons. The cultivar Sids 7 was superior in spike
length, weight of 1000 grains and protein percentage as compared with
Gemmeiaz 1, Giza 163 and Sakha 69 in the two growing seasons. These
results agree with those obtained by Abo EL-Ela, Sabah (2001).

The wheat cu!t:var Gemmeiza 1 produced the highest values for
number of spikes/m®, number of grains/spike, grain yieldffed and straw
yield/fed than any of the grown wheat cultivars in the two seasons. Similar
results were obtained by Shams EL-Din and Habbak (1992) and Abo-Warda
{1997). These results may be attributed to the differences in their genetical
make-up and their interaction with the prevailing environmental conditions
and the other circumstance of this study.

Data presented in Table (1) showed that Gemmeiza 1 wheat cultivar
was of better performance in grain yield per feddan followed hy Sakha 69,
then Giza 163. Whereas, Sids 7 cultivar gave the lowest value of grain
yieldfed during the two seasons. it could be concluded that varietal
differences among wheat cullivars were more likely due to its unique
genetical make-up which exert its impact on growth and productivity under
prevailing environmental conditions. The grain yield superiority was for
Gemmeiza 1 cuitivar followed by Sakha 69 as compared with Giza 163 and
Sids 7 cultivars. ThIS might be due to the increase in its yield components as,
number of spiks/m? number of grains/spike and weight of grains/spike.
Similar results were previcusly obtained by Shams EL-Din and EL-Habbak
{1992), Abd EL-Ghany (1997) and Abo-Warda (1997). They noticed marked
differences among wheat varieties in their yield and yield components.

Regarding straw yield/fed, the obtained data in Table {1) showed that
Gemmeiza 1 wheat cuitivar was the best variety, followed by Sakha 69 then
Giza 163 and Sids 7 in the first season. But, in the second season, Giza 163
was superior than Sakha 69 in this studied trait. This result might indicate that
the relatively taller plant height was more likely reflected on straw yield.
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Table 1: Growth characters, yield and its components of some wheat varieties during the two growing seasons.

Weight

1000-

Characters Plant Spike No. of Weight No. of Grain Straw

- height | length | spikes | of spike grains/ °‘;59;i°k'2° vs;?;'r'“ yied | yield Protein
areties {cm) {cm) im Q) spike @) (9) (kg/fed) | (kgHed)

First season [1996/97)

Gemmeiza 1 97.6 10.1 323.4 2.3 60.3 31 48.3 20356 31230 12.90

Sids 7 92.8 10.2 315.2 2.2 48.8 22 50.3 1817 .4 2468.1 13.10

Giza 163 952 8.9 a18.7 23 50.4 29 46.8 1910.3 2808.4 12.20

Sakha 69 97.1 7.9 320.9 24 57.2 2.3 44.8 1942.7 3000.7 12.00

LSD.5% NS 0.60 NS NS 4.24 0.24 1.63 102.5 165.3 0.61

Second season (1997/98)

Gemmeiza 1 112.6 10.5 343.5 2.1 61'1ﬁ‘| 32 48.5 2213.5 3387.3 12.80

Sids 7 101.4 10.8 279.6 23 54.3 2.2 51.9 1853.8 2960.8 13.20

Giza 163 107.4 8.8 328.3 1.6 49.1 2.8 46.4 19502 33271 12.30

Sakha 69 103.4 10.5 332.4 24 56.0 2.8 47.8 21171 30731 12.70

L.5.D.5% 5.7 1.2 3.3 0.42 5.22 0.31 1.43 205.5 136.5 0.60
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Table 2: Effect of nitrogen fertilization levels on growth, yield and its components of wheat during the two growing

s$easons..
Weight 1000-

Characters Plant Spike No.of | Weight | No.of of : Grain Straw Protein

height | length | spikes | of spike | grains/ | grains gr.m:t yield yield o
N levels {cm) (cm) Im? () spike | /spike ‘”‘(’3 (kgffed) | (kgifed) °

(g)

First season (1996/97) .
30 kg Nifed 79.3 7.8 300.4 2.0 52.1 2.5 46.8 1792.8 { 2117.1 11.8
60 kg Nifed 100.0 98 325.0 2.4 54 9 26 48.1 1982.1 3057.9 12.8
90 kg Nifed 100.4 10.0 330.6 2.7 56.1 27 47.9 2002.8 3081.8 13.2
120 kg Nifed 103.1 9.8 322.2 2.3 54.7 26 47.4 1928.3 | 31434 12.4
L.S.D.5% 6.2 0.5 NS 0.23 2.1 0.12 1.1 144.9 143.2 0.87
Second season (1997/98
30 kg Nifed 102.3 9.6 313.3 20 51.0 26 48.2 18121 | 25118 | 11.8
60 kg Nifed 106.0 10.2 323.9 2.1 58.0 28 48.9 21642 | 34533 [128
90 kg Nifed 107.8 10.2 327.9 2.2 58.6 2.9 49.0 2169.8 34649 | 13.3
120 kg Nifed 109 1 10.7 318.7 2.0 54.4 28 48.5 19886 | 33184 | 129
L.S.D.5% 4.37 0.52 NS NS 4.5 0.16 NS 149.5 1382 | 0.85

©00Z ‘tudy ‘(¥) 0€ “Ajuf Binosuey 13 ouby
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These results are confirmed what was obtained by Shams EL-Din and
EL-Habbak (1992)and Abo-Warda (1997).

Concerning protein percentage of wheat cultivars (Table 1), data
showed that significant differences among the tested cultivars in the two
growing seasons. Wheat cultivar Sids 7 produced the highest content protein
on dry matter basis in grain followed by Gemmeiza 1, in both seasons. This
result is in agreements with those obtained by Abo EL-Ela, Sabah (2001)

ll- Effect of nitrogen fertilization:

Data in Table (2) indicated that, plant height and spike length were
significantly affected by increasing N fertilization rates as compared to the
control plants which were fertilized with 30 kg N/fed. These results were
noticed in the two growing seasons. Nitrogen fertilization rate of 120 kg N/fed
produced the tallest plants and highest spike length followed by plants
fertilized with 90 and 60 kg N/fed. The stimulation of internode elongation
could be real reason for each increase in plant height and spike length which
all contributed in the obtained increase in straw yield of wheat as a result of
increasing fertilization rates of wheat up to 60 or 90 kg/fed. Similar results
were reported by Mahmoud (1987), Khalil (1889) and Shams EL-Din and EL-
Habbak {1992).

Number of spikes/m? in the two growing seasons and weight of spike in
1997/98 were not significantly affected by applied nitrogen rates. Whereas,
weight of spike was significantly affected by increasing N rates in the first
season. The highest values were obtained when nitrogen was applied at a
rate of 90 kg Nffed compared with the lowest and highest levels in the two
seasons.

The application of N fertilizer significantly increased number and weight
of grains/spike. Applying 90 kg N/fed produced the highest values during the
two growing seasons, followed by the application of 60 and 120 kg N/fed
compared to the control (fertilized with 30 kg Nffed). it could be also noticed
that the differences between 60, 90 and 120 kg N/fed were not significant for
the above mentioned parameters such as a number and weight of
grains/spike in the two seasons (Table 2). Also, 1000-grain weight was
significantly affected by the application of N levels in the first season. The
heaviest weight of grains was obtained from wheat was fertilized with 60 kg
N/fed, in the first season and by 90 kg N/fed in the second season. These
results agree with those obtained by Shams EL-Din and EL-Habbak (1992)
and Abo-Warda {1997).

Data presented in Table {2) showed that the application of 60, 90 and
120 kg N/fed significantly increased grain and straw yields/fed compared with
wheat plants that fertilized with 30 kg N/ fed ( control) in the two
growing seasons. The respective increases in grain yield/fed were 10.8, 11.7
and 7.6 % compared with wheat plants of the control (fertilized with 30 kg
N/fed) in the first season. The corresponding grain yield increases were 19.4,
19.7 and 9.7 % for the respective N application levels in the second season.
It is obviously clear that the greatest increase was obtained by applying 90 kg
N/fed, which was superior to any of the applied nitrogen levels in the two
seasons. The increase in wheat grain yield per feddan with increasing
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nitrogen levels up to 90 kg N/fed may be as a result of producing higher
number of spikes/m? number of grainsispike and weight of grains/spike,
which were enhanced and produced by nitrogen which is a major component
in chiorophyll and other cellular constituents of plants. Nitrogen proved to
have an important essential role in photosynthetic activities which resuited in
more carbohydrates formation and accumulation of the other plant
constituents which ended up with more growth and yield of wheat.

Concerning straw yield, results in Tabhle (2} showed that the application
of 60, 80 and 120 kg N/fed significantly increased straw yield by 44.4, 456
and 48.5 % respectively in the first season. It is ciear that the highest straw
yield was obtained by applying 120 kg Nffed in the first season and 80 kg
N/fed in the second season without significant differences between both
levels in the first season. Such obtained increase in straw yield/fed by
increasing N application rates in more likely due to the obtained increase in
plant height and vegetative growth.

The above mentioned results might be attributed to the effect of
nitrogen in encouraging cell elongation and division resulting in producing
taller internodes, which led to increasing ptant and spike length. Similar
results were reported by Abd EL-Gawad et ai. (1975) who observed an
increase in the metaboiic processes in wheat plants which in turn stimuiated
its growth. These reasons account for the obtained supenonty of grains
number/spike, welght of gratnslsplke and number of spike/m’ which induce
their impact in increasing grain and straw yield/fed. These results are in
agreement with those obtained by Shams EL-Din and EL-Habbak (1992),
Abd EL-Ghany (1997), Abo-Warda (1997), Hamed (1998) and Mehasen
(1999).

Results in Table (2) indicated that the highest protein content in wheat
was produced with the appiication of 90 kg N/fed in the two seasans, followed
by 60 kg N/fed in the first season and by 120 kg N/fed in the second season.
it is generally ciear that increasing nitrogen levels significantly increased
nitrogen content of wheat grains compared with the control (30 kg N/fed) in
the two seasons.

lll- The interaction effect:

The obtained results showed that significant interaction effect on some
of the studied traits of wheat cultivars fertilized with different levels of nitrogen
in each of the two seasons (Table 3). Significant interaction effect between
varieties and nitrogen levels in 1936/97 season was on the following
characters: spike length, number of spikes/m?, weight of spike, number of
grains/spike, grain and straw yieids/fed as well as protein percentage.

However, the highest value of spike length was 11.5 cm produced by
Gemmeiza 1 wheat cultivar fertilized with 90 kg N/fed. The combination
between Gemmaza 1 and 120 kg Nffed was superior on the number of
spikes/m? (350.3). Wheat variety Sakha 69 supplied with 90 kg N/fed gave
the highest weight of spike {3.01 g). On the other hand, Giza 163 cultivar
receiving 90 kg N/fed was the best combination regarding number of
grains/spike (63.5). Whereas, Gemmeiza 1 cultivar fertilized with 120 kg
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N/fed produced the highest grain yield/fed (2250.3 kg) as well as producing
the highest straw yield/fed (3647.2 kg) when supplied with 90 kg Nffed.

The highest protein percentage was 13.42 % produced by Sids 7
cultivar supplied wrth 120 kg Nifed. In 1897/98 season, the six characters of
number of spikes/m? weight of grains/spike, number of grains/spike, 1000-
grain weight, grain and straw yields/fed were s:gmﬁcantly affected by variety
X N interaction. The cultivar Gemmelza 1 receiving 120 kg N/fed produced
the greatest number of spikes/m? (353.4). Sakha 69 wheat cultivar receiving
90 kg Nifed was the best combination for.number of grains/spike (62.9),
weight of grains/spike (3.32 g), grain yield/fed (2229.5 kg) and straw yield/fed
(3630.5 kg). Meanwhile, Sids 7 wheat cultivar fertilized with 120 kg N/fed
produced the heaviest 1000-grain weight (56.1 g).

It could be concluded that under the circumstance of this study,
Gemmeiza 1 and Sakha 69 wheat cuitivars proved to the most suitable when
fertilized with 90 kg Nffed, and could be recommended as far as the grain
yield of wheat is concerned.

Table 3: The obtained significant interaction effects of wheat varieties
and nitrogen levels during the two growing seasons.

Characters [ Treatments | Highest values
1996/97 season
Spike length {cm) Gemmeiza 1 X 80 kg N/fed 115
No. of spikes/m* Gemmeiza 1 X 120 kg Nfed 3601
Weight of spike (g) Sakha 69 X 90 kg N#fed 3.01
No. of grains/spike Giza 163 X 90 kg N/fed 63.5
Grain yield (kgffed) Gemmeiza 1 X 120 kg Nffed 2250.3
Strawlyield (kg/fed) Gemmeiza 1 X 90 kg Nifed 3647.2
Protein % Sids 7 X 120 kg N/fed 1342
1997/98 season
No. of spikes/m* Gemmeiza 1 X 120 kg Nffed 3534
No. of grains/spike Sakha 69 X 90 kg N/fed 629
Weight of grains/spike (g} Sakha 69 X 90 kg Nifed 3.32
1000-grain weight (g) Sids 7 X 120 kg N/fed 56.1
Grain yield (kg/fed) Sakha 69 X 90 kg Nifed 2228.5
Strawlyield (kg/fed) Sakha 69 X 90 kg Nifed 36305
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