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ABSTRACT

Two field experiments were conducted in 2002/2003 and 2003/2004
growing seasons at Sakha Agric. Res. Sta. ARC, to study the effect of four N
spliiting treatments on the productivity of four promising wheat cultivars
Gemmiza9 ,Gemmizai0 ,Sakha%94 and Gizai68 . The form of nitrogen as
ammonium nitrate (33.5% N) was applied in four treatments as follows:

N, : 3 splits compressing 20 % at sowing, 40% betore the first irrigation and

40% before the second one ( the recommended method).

Ny : 2 splits containing 25 % before the first irrigation and 75% before the
second one.
Ny, : 4 splits including 20% at sowing and 30%,30% and 20% which applied
before; the first, second and third irrigations, respectively,
Ny :3 splits including 25% , 50% and 25% of the N fertilizer whereas applied
before; the first, second and third irrigations , respectively
The results showed that, Cultivars were significantly differed in most
of the studied characters that Gemmiza2 was the latest cultivar in heading
and maturity dates .It produced heavier grain weight / spike and recorded the
greatest1000-grain weight and the highest grain and biological vield / fad.
Gemmizai0 was the shortest cultivar, eariier in heading and maturity and
recorded greater number of grains / spike and preducing lower biological
yield. Sakha%4 was tne tallest cultivar and the earfiest in maturity. Gizai68
culiivar recorded the lowest 1000_grain weight and grain vield / fac. The best
method for spiiiting N fertilizer was recorded by NI treatment which also
recommended by the scientific institutions .Splitting N fertilizer into three
splits including 20 % of the applied ferilizer at sowing ,40% applied before
the first irrigation and 40% applied before the second irrigation positively
aftected grain yield of wheat.
All  studied characters were nol significantly affected by the interaction
between cultivars and methods of splitting N fertilizers. Application of N
fertilizer of wheat preferably as a top dressing between tillering ,40% and
stern elongation 40% is a strategy to be recommended method from the
stand point both of environment and of farmer returns

INTRODUCTION

Wheat is the main cereal crop in Egypt. It is used as a siable food
grain for urban and rural societies and as a major source of straw for animal
{eeding. On the other hand, wheat provides a rmajer source of energy, protein
and dietary fiber in human nutration.

The policy of the country aims to improve wheat production to meet
tne increasing demand of the local consumption which is about 12 million
lons per year wherease slill a gab between the national production and
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consumption estimated about 40%. Reducing this gab may be possible via
increasing wheat cultivated areas (horizontal expression) and/or vertical
expression by enhancing the yield per unit area. Crop management i.e.
different cultural practices especially nitrogen fertilization as well as amount
and time of application play an important role in determining and improving
wheat growth and yield. Nitrogen is one of the most important elements in
the nutrition of wheat plant, an essential part of ail amino acids protein and
related compounds. Also, it is a constituent of chlorophyll and carboxylating
coenzymes.

Many investigators found marked differences in plant height at 90
days from sowing , number of green leaves/plant , dry weight/plant, flag leaf
area , number of spikes / m® ,number of grains / spike, grain weight / spike,
1000_gra1n weight ,grain yield / fad and grain protein% (Darwiche, 1994).
Hifnawy (1993) evaluated three bread wheat cultivars (Sakha 69, Gizai163
and Giza164) in Ei-Minia governorate and found that Giza164 was superior
in plant height ,number of spike lets / spike, number of kernels/spike, spike
length, spike kernel weight, 1000-kermnel welght and grain yield/ fad., whereas
Giza163 was superior in number of tillers / m? and crude protein % in grains.
On the other hand ,Sakha69 was the earliest cultivar in heading date. Salem
(1999)compared the productivity of three bread wheat cuitivars i.e., Sakha 8,
Sakha 69 and Sahel 1 and found that Sahell produced the tallest plants
whereas Sakha69 produced longer spikes and Sakha 8 was superior in
number of spikes/m®, number of kernels/ spikes, 1000-kemel weight, leaf
area index, grain yield/fad harvest index, water use efficiency and N use
efficiency.

Method and date of N appiication to wheat were studied by many
research workers Hussein ef al (1984) found that splitting N fertilizer
increased the response of wheat yield and plant height to N. Saunders
{1985) showed that split N application demonstrated a clear yield advantage
over one basal application. Abdel-Aleem (1987) studied the effect of splitting
N application and found that splitting N fertilizer equally at seeding and first
irrigation increased leaf area duration ,plant height and number of spikelets /
spike .Application half N at seeding and the other half at second or third
irrigation resulted in higher number of grains / spike , number of spikes / m2
and grain protein content . He found also that splitting N into two equal doses
at the first and second irrigations produced the highest grain weight / spike
and grain yield / fad. He added that the application of all N at the first
irrigation increased 1000-grain weight and delayed heading and maturity
dates . Abdl-Aleem el al (1990) reported that, splitting N in two equal doses
at the first and the second irrigations produced the highest grain yield in
upper Egypt. Dhuka et al (1991) found that splitting N application as 50%
basal + 25% at 21 days + 25% at 35-40 days after sowing gave the highest
grain yield.. Zewdie et al (1991) noticed that early application of N either all
at sowing or split applied between sowing and mid - tillering resulted highest
grain yield increments and also significantly increased plant neight .Also
Melaj et al (2003) found that when applied N at tillering it was increased grain
yield and the number of gains/m? and decreased 1000-grain weight. Alcoz et
al (1993), and Abdin et al (1996) reported that applying N fertilizer in splitted
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doses has been demonstrated to affect the N use and uptake efficiencies in
wheat. Darwiche (1994) applied in four different treatments : once at sowing
,once at tillering, in 2 equal doses at sowing and at the first irrigation and in
3equal splits at sowing ,at the second and at the third imrigations . He found
that flag leaf area, spike length , number of spikelets/ spike, number of grains
/ spike , grain yield and protein % in grains were significantly affected by
methods of N application . Aimost 2 or 3 N splits positively affected of growth
characters and grain yield components . The highest grain yield / fad was
obtained when N was appiied once at tillering stage. Geleto et al (1995-a)
reported that, grain yield of wheat was higher with split application of N .
Also Geleto et al (1995-b) found that split application of N was mast effective
for increasing grain yield and 1000_ kernel weight. Moshref and Abdel-
Mottaleb (1998) found that, non splitting nitrogen treatment gave the earliest
heading date and the highest K and crude proteins% in grains .They reported
that the recommend treatment (3 equal splits of N at sowing , at the first and
at the second irrigations ) produced the highest grain yield as well as straw
yield . On the other hand, 2or 3 splits of N increased 1000_kernel weight .

El-Desoky and El-Far (1999) found that wheat receiving 2 splits of N
at 3 weeks from sowing and at stem elongation or 3 splits at 3 weeks from
sowing , stem elongation and at heading produced the greatest straw and
grain yields and highest efficiency to use N in grain production .They also
added that, plant height , spike iength , number of spikes / m2 ,1000 - grain
weight, grain and straw yields, and grain protein % ware significantly affected
by splitting treatments . the highest values were reccrded by applying N in
two equal splits after 3 weeks from sowing and at stem elongation. El-desoky
et al (2000) applied 100 Kg N/fad to Giza165 bread wheat cultivars and
Sohag3 durum wheat either in one full dose or in 2,3 or 4 splits at 3 weeks
from sowing ,stem elongation , heading or at milk ripe stages .They found
that 3 splits of N after 3 weeks from sowing ,stem elongation and heading or
2 split of N at 3 weeks and at stem elongation produced the greatest grain
and straw yields and the highest efficiencies to usa N for grain production
and to accumulate N in straw and grain. Luis L'opez-Bellido et al (2005)
reported that single rate of 150 Kg N ha™ ' was used and diiferent fractions
being applied at sowing ,tillering and stem elongation. They found mean
wheat ranged from 14.1% when applied at sowing to 54.8% when applied as
a top dressing at the beginning of stem elongation when used N fertilizer.
The mean annual contribution of soil residual N and mineralization was 152
Kg N ha™ ', represenling a considerable proportion of total wheat N uptake
,Janged from 83.2% when N fertilizer was applied in the fall to 49.4 % when it
was applied al stem elongation. The present study was conducted to
getermine the effect of N spiitting for wheat cultivars Gemmeza 9,
Gemmeza 10, Sakha 94 and Giza 1568.

MATERIALS AND METHODS

Tow lield experiments were conducted in two successive seasons
2002/2003 and 2003/2004 at Sakha Agric. Res. Sta ., ARC , to study the
elfect of four nitrogen fertilizer splitting treatments on Gemmeza 9, Gemmeza
10, Sakha 94 and Giza168 breed wheat cultivars. The recommended N rate
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(75 Kg N / fad)in the form of ammonium nitrate (33.5 % N ) was applied in

four splitting treatments as follows :

N, : fertilizer was applied in 3 splits 20 % at sowing, 40% before the first
irrigation and 40% before the second one (A recommended dose of
wheat Res. Sec.).

Ny : fertilizer was applied in 2 splits containing 25 % as the first splits before
the first irrigation and 75% as the second splits applied before the third
irrigation. -

Ny, : fertilizer was applied in 4 splits 20% at sowing ,30% before the first
irrigation, 30% before the second irrigation and 20% before and the
third irrigation

Ny : fertilizer was applied in 3 splits 25 % before the first irrigation, 50%
before the second irrigation and 25% before the third irrigation

(*) Mechanica!l and chemical analysis of the experimental soil in the
two seasons

Mechanical Available
characters macronutrients
Clay Slit Sand
% o o pH N P K
2002/03 | 50.15 | 26.30 | 22.59 8.1 24.00 8.38 | 4756
2003/04 | 49.95 | 24..91 | 24.91 7.9 34.00 9.70 4325

year

Sowing wheat was dene on 27 Nov. 2002/2003 in the first season
and on 3 Dec. 2003/2004 in the second one .Wheat was irrigated five times
the 1%. irrigation was followed after 3 weeks after sowing imigation and
following irrigation were scheduled at one month intervals .

The experiment was laid out in a split plot design with 3 replications
.The 4 N splitting treatments were the main plots and wheat genotypes in the
split plots.

The sub plot area was 4.5 m® containing 10 rows , 15 cm apart giving
a width of 1.5 m and the rows were 3.0 m fong. All subplots were harvested
on the second and the sixth of June in the two seasons respectively .

Tha studied traits were :

1-plant height (cm) as the average of 5 guarded piants .

2-Number of days from sowing to 50% of plants reached to heading of plot.
3- number of days from sowing to 50 % maturity per sub plot.

4- number of spikes / m”.

5- number of grains per spike.

6-Grain weight per spike (q).

7- weight of 1000 grains (g)

8- biological yield as ton / fad , on whole plot basis

9-Grain yield as ardab / fad , on whole plot basis.

The normal cultural practices of growing wheat in the region were
followed. Statistical analysis of the date of the two seasons was performed
according to Gomez and Gomez (1984). LSD test was used to compare the
difference among means.
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RESULTS AND DISCUSSION

1-Plam? height =
anmi)mmmuNMMmm
hheiight of the 4 testad cultivars in 2002 /03 and 2003/04 seasons

Tatle (1 Plant height (cm) of whest as affecied by culiivars amnd N
splitting In the two growing seasons 20022003 antd

The four cultivars showed significant difierences in plan? height in
bhoth two growing =easons. In the first season SakhaB4 was the ialiest
cullivar and significantly surpassed Gemmiza10 . it could be concluded |
Sakhzb4 and Cemmiza® were taller than Gizal6B and GemmizalDd .Also
Gemmizz?0 was the shortest wheat culfivar.

Ths presant results indicated the genetical differsnces in the tested
mmmwmmymmmm

The effect of splitting N ferlilizer on plant height was significant in
both iwo growing seasons. The tallest plant in both seasons wene produced
using {N£) by applying N in throe splits before the 1%, 2™ 2nd 3 inigaiions

at 25 , 30% , 25%, respeciively. This treatment surpassed significantly. (1)
hﬂmfmwm.mbyMWmﬁiﬁm,Wy_m

differences between {N£) , N2 and N3 teatments not reached 1o dhe level of
significant. it could be concluded that the spiitiing N ferfilizer in 3 splits
applied 25 25, 5D and 25% of the N fertilizer before the first three imigations
was positively enhanced whezt growth. This method is alsp considered as
the secommended practice. Result obtained by Hussin &t al {1984) . Abdel-
Aleern [1DBT7), Zewdie af 27 (1991) and Darwiche {1254) showed 2iso that
plant height of wheat was markedly aflected by spiitfing N fertilizer. The
results in Tabie (1) showed that, plant height of wheat was not significantly
affected by the interaction between cultivars and method of N 2pplication .

2- hiumber of days 1o 50% hoading -

Resuilts in Table (2) showsd that, the culfivars differed significantly in
headmg date in both two growing seasons . Gemmezsd was the jatest
wmvarmheaﬂmgdalammmﬂmm3MTQ.ﬁmwﬂh significant
difierences in both seasons The three other cultivars showed mo any
significant difference among of them in this trait Heading was reached after
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101.42 days by Gemmiza9 in the first season which was later by 2.91, 3.08
and 266 days compared with Gemmezal0,Sakha 94 and
Giza168,respectively, Similarly , in the second season GemmizaS reached
heading later than Gemmiza10 Sakha94 and Giza168 by 3.75 , 4.08 and
3.75 days, respectively.

Table (2): number of days to 50% heading of wheat as affected by
cultivars and N splitting in the two growing seasons
2002/03 and 2003/04
2002/2003 2003/2004
Nt [ N2 | N3 | NA[ M | 1] N2 N3] N4 oW
Gemmiza 8 | 101.01] 99.67| 102.67 | 102.34] 101.42{ 98.34 97.67 | 100.01] 100.01| 99.01
Gemmizal0 | 98.01 |98.01] 99.67 |98.34|98.51]96.01] £4.34{96.01| 94.67 | 95.26
Saxha 04 | 98.67 |98.67| 98.34 | 97.67| 98.34| 94.67] 94.01]|96.01] 95.01 | 94.83
Giza 168 | 97.67 | 98.01] 99.67 [99.67|98.76| 94.67] 95.67| 95.67| 95.01 | 95.26

varinit

M 98.84 | 98.59] 100.09(99.51|99.26| 95.92{ 85.42 | 65.93] 96.18 | $6.11
LSD N2 v NY LSD N2 v NV
5% = 1.84 - 5% = .64 =

it could be concluded that, GemmizaS was the latest cultivar in
heading showing different genetical make up in this trait compared with the
other studied cultivars. The obtained result by Hiinawy (1993) indicated
marked differences in heading date between wheat cultivars .
The results in Table {2) showed that, method of splitting N fertilizer had no
significant effect on 50% heading in beth two seasons. The present resuft is
not in agreement with those obtained by Abdel-Aleem (1987), Moshref and
Abdel-Mottaleb (1298) and Melaj et al (2003) who found that, time of
appilying N fertilizer and splitting N had significant effect on heading date of
wheat . While, the present resulls were in agreement which whose obtained
by Eman Sadek {1990) who found that, time of nitrogen application had no
significant affection on number of days to heading.
The results in Table (2) showed also that, the interaction between cultivars
and method of splitting N fertilizer did not significantly influences of heading
date in both seasons indicating that both factors independently acted in
affecting this trait

3- Number of days to 50% maturity:

The resuits in Table (3) showed that, wheat cultivars different in their
maturity date in both two growing seasons .Sakha 94 was ihe earliest cultivar
in maturity this cultivar matured earlier than the two cullivars Gemmeiza 9
and Giza 168. On the other hand, no significant difierences were detected
between Gemmeiza 10 and Sakha 94 in the first season. This cultivar
matured earlier than the three other cuitivars Gemmiza 8, Gemmizal0 and
Giza168 by 2.70, 3.42 and 2.34 days in the first season respectively.
.corresponding {o 6.66, 7.42, and 2.25 days in the second season compared
with the other three cultivars .All differences in both seasons were significant.
On the other hand, Gemmeza 9 was the latest cultivar in maturity )t matured
later than Gemmezai0 , Sakha94 and Giza168 by 2.97, 3.42 and £.33 days
in the first season , respectively ,being 0.76,7.41 and 2.25 days later than the
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3 respective cultivars in the second season .All differences were significant
except that between Gemmeza 9 and Gemmiza10 in the second season.

The present result indicates marked differences among the evaluated
cultivars due to the differences in their genetical constitution . Similar results
were also reported by Hifnawy (1993).

Table (3): Number of days to 50% maturity of wheat affected by
cultivars and N splitting in the growing seasons 2002/03 and
2003/04

var. \nit 2002/2003 2003/2004

Nt [ N2 | N3 T na] M | N N2 [ N3 NG| M

Gemmiza 9 152.34 | 150.67 | 152.01 ] 152.01] 151.76| 146.67] 147.67 |148.01|149.01] 147.84

Gemmizai0 150.24 | 149.34] 148.67 | 148.01] 129.06] 145.341 148.01 | 146.34] 149.01] 147.18

Sakha 84 149.34 | 148.35 | 148.01 | 147.67] 148.34| 141,34} 13934 §141.67] 139.341 140.42

Giza 168 151.01 | 148.67 | 149.34 | 148.67 | 149.42| 146.67| 145.01 | 145.34| 145.34| 145.59

i 150.73 | 149.26| 142.51{ 149.09] 146.65] 145.01] 145.01 | 145.34] 145.68] 145.26]
LsSD N v NY LSD N v Ny
5% C85 0.73 = - 5% " .64 -

The results in Table (3) showed also that, method of splitting N
significantly affected of maturity date only in the first season . Applying N
fertilizer in three splits, 20% at sowing and 40% before the first irrigation (at
21 days age) and 40% before the second irrigation (51 days age) delayed
maturity by 1.47 ,1.22 and 1.64 cays compared with NI , NIl and Niil
respectively it could be concluded that, splitting N fertilizer in 3 doses as 20,
40 , 40% appiied at sowing and beior the first and the second irrigations
exiended the growing season of wheat by 1.22 — 1.64 days compared with
the other methods. It is worth noting that, this method is recommended by
the scientific institutions. The results reporied by Abdel-Aleemn (1987) ,
Moshref and Abd_Ei-Mottaleb (1998), and Meiaj et al (2003} showed that N
splitting affected heading and maturity dates of wheat. While, in the second
season the results obtained showed that number of days to maturity was not
significantly influenced by time of nitrogen application and this is agreement
with the data obtained by Eman Sadek {1990).

The resulls in Table (3) showed also ihat, no significant effect was
dedicated on maturity date due to the interaction between cultivar and
method of splitting N fertilizer in both seasons.
4-Number of spikes /m?:

Results in Table (4) showed that the four evaluated wheat cultivars
did not differ significantly in number of spikes/f m® in both seasons. The
present result indicate that These cultivars are nearly similar in their tillering
potentiality .The results were not in agreement with those reporied by
Darwiche (1994), Hifnawy (1993) and Salem (199S) who found marked
differances among wheat genotypes in spikes numbers/m?

The resulis cleared also in this trait was not significantly affected by
method of spiitling N fertiiizer in both seasons agreement with those obtained
by Luis Lopez-Bellido ef a/ (2005) The resulls obtained by Abdeil-Aleem
(1987) and El- Descky and El-Far{1239) indicated that, number of spikes/ m?
was significantly influenced by time and method of splitting N fertilizer.
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Table {4) : ¥umber of spikes / m® of wheat as affected by cultivers and N
mpﬂnmmmmmmm

: - 20032004

war. \mit m[uﬁmLm[n CEE-EE-EE"NED
i 347 41032} '
iiza10{502. 424 61)441.1115(

Ssiha 94 431.21|367. 51

Giza 168 3B6. 42131
[ 4D4.Z7|391 : -

LSD - v g LS N2 v My

“ -
Also the imteraction between culfivars and methods of N appiication
did not affected significartly for this character in both seasons.
S-Nnumber of grains per spike - . :
The resuits in Tabie {5) showed that number of grains / spike showsd
sigriificant differences among the fested culfivars in the second seeson. in
that season Gemmezald cultivar produces greaier number of grains
compared with the other cutfivars . The differences between Gemmeze10
and each of Gemmezzd and Giza16B in this chavacier reached the level of
significant. Results reported by Danwiche (1994), Hifmaway (1993) and Salem
{1593) indicated that there were significant differences among bread whest
culfivers in number of grains / spike.

Table (5); Number of grains per spikes of whest as sffecied by cultivars
and N splitfing in the wo growing seasons (2002703 and

2D03/08).
200272003 ZDUSE00E
. imit. § A B2 | N3 | a8 | s O N1 | N2 | WS N2 ¥
| Gemmiza D | &566 | 6227 | 5885 | SBE87| £07B] 5473 | SDB7 | 5547 | 5573/ 5420
| Gemmizall | 5553| 532 | $1.57 | 5557| 80.27| B0.38| 55.53| H427| SBSD| BOER
| Bpidhn B8 mwmmﬁm&wnmmmmmﬁ,
Gize 7156 | &0ED | £b.47 | €080 | s220) s252| B08D| €047 =5.20| 5173 S7.00)
: Y B177] 522 | 8p22| 5762 605 | SB35 5772| S8.58| S408] S736.
1SD N2 ¥V MY LSD M2 v WV
o - - - % - IB40 -

The result cieared that methods of N splitting had no significant effect
on number of grains /spike in both seasons. It seems that this character is
greatly affected by the genefical make wp of wheat culfivars and is not
markedly influenced by ehwironmental factors. The present resuft is not in
agreement with those reported by Abdel-Aleem (19B87) and Darwichz (1234
and Welja st a2l (2003) who found significant effect of method of splitling N
fertilizer on number of grains / spike.

The effect of interaclion between culfivars and method of N
application was not significant on this character in both seasons (Table, 5).
On the other hand, Lusis-Bellido &t al (2005) reporied thal meihods of N
splitting had no significant effect on seeds head .
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€ Grain welght per spike:

Results in Table (6) showed that, grain weight / spike of the four
cultivars showed significantly differed in both seasons . In 2002/03 season
Gemmiza9 produced heavier grain weight / spike and exceeded Gemmiza10,
Sakha84 and Giza168 by 1.39, 5.80 and 15.41% , respectively . The oniy
significant differences were detected between Gizal68 and each of
Gemmiza9 and Gimmeza10.

In 2003/2004 season ,Sakha94 produced heavier grain weight / spike
and was higher than Gemmiza9 Gemmizal0 and Giza168 by 6.67, 10.77
and 17.07 % respectively In this season ,significant differences were
between Sakha94 and both Giza168 and Gemmiza 10 .

Table (6) : Grain weight / spike (g) of wheat as affected by cultivars and
N splitting in the two growing seasons 2002/03 and
2003/04

200272003 200372004

var. \ nit. N1 | N2| N3 | Nd | M | N1 | N2 | N3| NMd | W

Gemmiza 9 | 3.08/! 260/ 2.91|3.11|2.92|273| 2.67| 2.87| 253 2.70
Gemmizal0 | 2.71| 2.93] 2.90| 3.00| 2.88| 2.47| 2.53| 2.79] 2.60| 2.60
Sakha 94 | 273 | 2.58| 2.76| 2.97| 2.76] 2.80| 3.00| 3.07| 2.67| 2.88
Giza 168 | 2.57 | 2.41| 2.53| 2.62| 2.53| 2.40| 2.53| 2.43] 2.47| 2.46

M 277] 263| 2.77]| 2.93| 2.78]| 2.60| 268] 2.79] 2.57| 2.66
LSD N2 v NV LSD N2 v NV
5% # 1.20 & 5% & 1.36 T

It could be concluded that, Giza168 was inferior in weight of
grains/spike compared with three other cultivars . The present result is
mainly due to the significant differences in the genetic constitution of the
tested cultivars .Similar results wera also reported by Hifnawy (1993) and
Darwiche (1994).

The results showed that, N splitting treatments had no significant effected
grain weight / spike in both seasons. Also, the present result did not agree
with those obtained by Abdel-Aleem (1987) and Melaj ef al (2003)which they
found that, splitting N treatments significantly affected grain weight /spike.

The result showed also that, the interaction between cultivars and method
of N spilitting did not significantly affected in grain weight / spike.

7-Weight of 1000 grains (g):

Results in Table (7) showed that, the four cultivars varied
significantly in 1000 grain weight in both seasons Gemmiza 9 recorded the
greatest weight and significantly surpassed Gemmizal0 Sakha 94 and
Giza168 by 8.26, 7.74 and 12.37 % in the first season, respectively. and by
10.82,18.25 and 23.64 % in the second one compared with the three
respective cultivars . On the other hand ,Giza 168 recorded the lowest grain
index, which was lower than Gimmiza%, Gemmiza10 and Sakha 94 by 12.37,
3.79 and 4.30 % respectively in the first season being 23.64 , 11.57 and 4.55
% lower compared with the three respective cultivars in the second one . It
could be concluded that Gemmiza9 was superior in grain index and Giza168
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was inferior one ,whereas Gemmiza10 and Sakha%4 were in-bstween . The
result showed marked differences among the evaluated cultivars indicating
differences in their genetical make up .Similar results were also obtained by
Hifnawi(1993) and Darwiche (1994) and Salem {1999). Also.the results in
Table (7) showed no significant differences among the four different
treatments of N splitting on grain index in both two growing seasons.
However, treatment NI in which N fertilizer was applied in three splits {20,40
and 40%) applied at sowing irrigation, before the first and second irrigations
produced higher 1000 grain wheat but without significant differences
compared with the three other treatments. Similar resuits was obtained by
Luis L'opez-Bellido et al (2005). The present resulis were not in agreement
with those reported by Abdel-Aleem (1987}, and El_Desoky and Ei-Far
{1999) and Melaj et al (2003} who found significant effect of method of
splifting N fertilizer on 1000 grain weight.

The effect of the interaction between cultivars and N splitting
treatments was not significant on grain index in both two growing seasons.

Table (7) : Weight of 1000 kernels (g) of wheat as affected by cuitivars
and N splitting in the two growing seasons 2002/03 and
2003/04

2002/2003 2003/2004

var. \nit | N1 | N2 | N3 | N4A | M i1 N2 N3 | N4 M

Gemmiza 9]46.41/45.41/149.01146.34146.79|51.21|50.41{48.61/48.54] 49.69

Gemmizail0|45.94140.67]39.34!456.94|43.22145.61/46.01|43.54[44.21] 44.84

Sakha 04144.01/39.54146.14144.01143.43142.67|41.94/141.21142.27] 42.02

Giza 188 |44.07/38.94]41.41142.14141.64/41.34]40.21{39.54/39.67] 40.1¢
M 45.11]41.14]43.98/44.86/43.77/45.21]| 44.64|43.2343.67| 44.19

LSD N2 v NV LSD N2 v NV

5% S A - e 5% —. 4,88 3

&- Biological yleld :

The results in Table (8) showed that, the tested cultivars were
significantly different in biological yield / fad. In both two growing seasons.
Gemmiza 9 significantly out yielded than the other three cultivars in biclogica!
yield / fad. in both two growing seasons worthy to note that the rest cultivars
Gemmiza10,Sakha94,and Giza168 did not show any significant differance in
heir biological yields/fad.in both seasons .In 2002/03 season, Gemmiza 2
out yield significantly than Gemmiza 10, Sakha 94, Giza 168 by 19.80, 21.69
and 25.06 % respectively .In 2003/04 the increasing in biclogical vield/fad.
were 27.29, 25.72 and 25.20 % compared with Gemmiza10 Sakha 94 and
(Giza 168, respectively.

It couid be concluded that Gemmiza9 was superior in biclogical yvield
compared with the other studied cultivars which were of about a similar
yvielding potentiality. The resuits indicate differences among cultivars in their
productivity as confirmed by many investigations (Hifnawy, 1992 and
Darwiche 1994).
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Table (8): Blological yield {tfad) of wheat as affected by cultivars and N
spliting In the iwo growing seasons 2002/2003 and
2003/2004

r 2002/2003 2003/2004

var.\ nit. | N1 N2 | N3 | N4 M N1 N2 | N3 | N4 M

Gemmiza 9|12.6714.91[16.31]17.67|15.37|11.17/12.27] 13.11)| 12.34| 12.22

Gemmizal10 [ 11.11] 13.57/ 12.61] 14.01] 12.83| 8.71 | 9.74 | 10.57| 9.37 | 8.60

[Sakha 94]11.11[12.94(12.67( 13.81|12.63| 9.51 ( 9.64 [10.21] 9.51 | 9.72

Giza 168[ 9.81 [14.34]12.44| 12.57/12.20| 8.67 | 9.71 | 10.07| 10.57| 8.76

M 11.18]13.94]13.51] 14.49( 13.28| 9.52 | 10.34] 10.89| 10.45| 10.32
LSD N2 VNV LSD N2 Vv NV
5% 126 1.04 - 5% 085 051 -

The results showed significant effect of methods of N splitting on
biological yieid in the two growing seasons.

The result indicated the superiority of Ny treatment which N fertilizer
was splitted in four splits as 20% at sowing 30% ,30% and 20% at the first,
second and third irrigations, respectively compared with the other studied
treatments , the increasing of biological yield was 15.44% compared with Ni
treatment and reached to the level of significance. The resuits obtained by
Saunders(1985),Abd-el-Aleem (1987), Abd-el-Aleem et al (1990), Dhuka et
al (1991), Zewdie et al (1991), Darwiche (1994), Geleto et al (1995.b) and
Moshref and Abdel-Mottaleb (1998) showed that, wheat yield was affected by
time and method of N application.

The interaction between cultivars and methods of N splitting on
biological yield was not significant in both two growing seasons

9-Grain yield:

Results in Table (9) showed that, the evaluated wheat cultivars were
significantly differed in grain yield/fad. In the two growing seasons . In the
first season (2002/03) Gemmiza 9 and Gemmiza 10 produced the similar
yield which was significantly higher than that obtained by Sakha94 and
Giza168 by 5.22 and 13.23 %, respectively. Also in the first season Sakha 94
significantly out yielded Giza 188 by 7.61 %. In the second season
(2003/2004) season, Gemmiza 9 produced the highest grain yieid/fad which
was with significant differences compared with the other three cultivars. Also,
significant differences were detected between the rest three cultivars.

It could be ¢oncluded that Gemmiza9 cultivar was the best cultivar in
Sakha region as well as grain yield is concerned. The results reported by
Hifnawy (1993) Darwiche (1994) and Salem (1999) showed marked
differences in The results in Table (9) indicated that, N splitting treatments
were significantly affected on grain yieldfad. In the first season only
whearese, treatment NI was significantly out yielded than the three other
treatrmients Ny Ny and Ny by 17.52, 4.55 and 3.25 % respectively . In N
treatment the N fertilizer is splitted as 20,40 and 40% of the feriiizer at
sowing irrigation, before the first and second irrigations, respectively. It is
worth rnentioning ihat, this method is recommended by the scientific
institution {Wheat Research Sectior) . In this method 20% of N is applied at
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sowing to enhance seed germination and emergence ,40% of N is applied
betore the first irrigation which is undertaken after 21 days during start of
tillering stage where the meristemic activity of plants is at its maximum ,and
40 % of the N fertilizer is applied before the second irrigation followed one
month [ater {(at 51 days age} at the end of tillering stage and start of the stemn
elongation where plants are great needto N.

Table (9): grain yield of wheat (ardab/fad.) as affected by cultivars and N
splitting in the two growing seasons 2002/03 and 2003/04
2002/2003 2003/2004
var.\ nit. | N1 | N2 [ N3 [ NA| M [ NT | N2 [ N3 | N4 | M
Gemmiza 9[28.98|25.61(28.21|28.36|27.79,26.08 24.98(25.11(24.03|25.05
Gemmizal0[29.45(25.20|27.53{29.14|27.83|23.82|23.62|23.35(22.12{23.23
Sakha 94/27.94/24.21/26.08|27.48|26.43|25.18(23.21|25.11|23.75/24.31
Giza 168 (26.60/21.00(26.23(24.42 24.56(25.04|24.64(23.75/25.04|24.62
M 28.24/24.01/27.01|27.35]26.65| 25.03|24.11|24.33|23.74/24.30
LISD N2 VNV LSD N2 Y NV
5% 035 02 - 5% - 014 -

In the second season (2003/2004 season} , although no significant
effect was detected for N spiitting ,treatment NI was the best treatment
recording the greatest grain yield/fad. But the difference were no reach to the
level of significance. It could he conducted that, the recommended method
proved its superiority compared with the other methods . This treatment
recorded the highest values of number of spikes/m2 and extended number of
days to maturity and increzsad number of grains / spike and grain index.
The resuits reporled by Hussein ef af (1984) Saunders (1983), Abd-el-
Aleem{ 1987} ,Abd-el-Aleem et af (1990), Dhuka et a/ {19%1), Geleto at al
(1995.) Ei-Desoky and El-Far{1999), Melaj af a/ (2003) and Luis L'opez-
Bellido et al (2005) showed that splitting treatments significantly influenced
on grain yield.

The results showed no significant effect of the cultivars X N splitting
on grain yield in both studied seasons indicating that, each factor acted
independently in affecting of grain yield.
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