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ABSTRACT

Two field experiments were conducted during 2002/2003 and 2003/2004
winter growing seasons at El-Salhia, Sharkia Governorate Egypt. The aim of this
investigation was study the response of four Egyptian wheat cultivars viz. Sids 1,
Sakha 93, Gemmiza 9 and Giza 168 to three nitrogen levels (60, 80 and 100 kg N.fad)
with three nitrogen split application (1/4 at sowing + 1/4 at tillering + 1/4 at Jointing +
1/4 at heading), (1/4 at sowing + 1/2 at tillering + 1/4 at Jointing) and (1/3 at sowing +
1/3 at tillering + 1/3 at Jointing) in newly cultivated sandy soils. A split-split plot design
with three replicates was used in both seasons. The results revealed significant
differences among studied wheat cultivars in all studied traits. Over the two studied
seasons, grain yield/fad was significantly varied among cultivars. This was arranged in
descending order as follows, Sakha 93, Giza 168, Sids 1 and Gemmiza 9.

Increasing nitrogen level from 60 to 100kg N/fad significantly increased all
studied characters, except harvest index in the second season.

Splitting nitrogen rates into three equal doses (1/3 at sowing + 1/3 at tillering
+ 1/3 at Joining) caused an increase in ail studied characters, except harvest index in
both seasons and over them. Grain yield/fad was significantly and positively
correlated with plant height, number of spikes/m? | spike length, number of
spikelets/spike, umber of grains/spike, 1000 — grain weight and straw and biological
yields/fad.

INTRODCTION

Wheat (Triticum aestivum,L.) is considered as an important cereal
crops in the world and Egypt as well. Recently, the gab of wheat production
and consumption become very wide, since the local production represents
20% of the consumption. The strategy of Egyptian Agriculture during nineties
aimed to cover 65% self sufficiency from wheat (Gomaa, 1992).

Planting high yielding wheat cultivar is considered a way to increase
the amount of production per unit area, especially, under sandy soils
conditions. With respect to varietal differences, Hassanien et al. (1997),
Mahfouz and Ghabour (1998), Hassan and Gaballah (2000), Abdul Galil et al.
(2000), Gaballah and Bassiouny (2001). Also, Ali et al. (2004) found
signifacant differences between wheat cultivars in almost, all characters.
Where Sids 9 cv. recorded the highest weight of grains / spike, 1000 — grain
weight, grain yield, biological yield and harvest mdex However, Gemmiza 9
cv. gave the.tallest plants., number-of splkes/m and strawyield. ..
Growing wheat in the desert should be preceded by accurate determination
of optimum agronomic practices. Sandy soils are characterized by poor
fertility level. Nitrogen is a key element in the nutrition of most crops
especially, cereals. The availability of N in sandy soil is practically, absent.
So, N requirements of wheat in sandy soils must be estimated . Several
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researchers have observed positive response of wheat crop to nitrogen
fertilizer application. (Gaber, 1988; Mohamed. 1992; Darwich, 1994; Moselhy,
1995; Gomaa, 1997, Khattab, 1998; El-Bana, 1999; Hassan and Gaballah,
~ 2000 and Saleh, 2003). Also, Al et al. (2004), reported that application of N-
" fertilizer up to 120 Kg N/fad. caused a significant increase in plant height,
number of spikes/m?, grain weight/spike, 1000 grain weight, grain , straw and
biological yields/fed.

On the other hand, some studies reported the advantages of nitrogen
splittings on increasing yield components. grain, straw and protein yields of
wheat (Sadek, 1990; Megahed, 1991; Darwich, 1994; Mohamed and
Tammam, 1998, and El-Desoky and El-Far, 1999). Meantime, spiitting of
nitrogen was found to increase grain yield of wheat due to the increase in
number of Spukes/m and grain welght/splke (Dawood, 1994 and Hanna and
Abdel — Mottaleb, 1998).

Moselhy (1995), Abdel-Hakeem (1996) and Abdul-Galil et al. (2000)
reported. under sandy soil conditions, that each increase in number of N
splits from five to seven mcreased significantly plant height, number of
tiilers/plant, number of spikes/m? spike length, 1000- -grain weight, straw yield /
fad and grain yield/fad. Similar results were reported by AbdEI-Maksoud and
Maha Abd Alla (2003) in barley. Also, Saleh (2003) found that application of
nitrogen in four or five equal doses had favorable effect on number of
grains/spikelet for all spikelet positions, grain yied and its attributes, except
1000 - grain weight.

Regarding to the interaction between nitrogen fertilizer rates and its
splittings , in this respect, El-Hosary et al. (2000) and Saleh (2003) showed
that the application of N levels in four equal doses up to 75 Kg N/fad and
100Kg N/fad gave significant values of protein and dry gluten% compared
with addig N rate in three doses up to 75 Kg / fad. They added that
application of nitrogen in four or five equal doses had favorable effect on
number of grains / spike, grain yield and its attributes, except grain weight.
Also. Abd El-Maksound and Maha Abd Alla (2005) reported that nitrogen
splitting highly affected most characters. The third treatment (split into three
equal doses) was favour than the other two treatments.

This investigation aimed to threw a light on the response of some
local bread wheat cultivars to nitrogen fertilizers levels and its splittings for
maximizing grain yield and yield components in newly reclaimed sandy soils
areas as well as the interaction among them.

MATERIALS AND METHODS

Two field experiments were conducted in 2002/2003 and 2003/2004
winter growing seasons at an administrative field, El-Salhia, Sharkia
Governorate, Egypt._ This investigatian is aimed to study the response of four
Egyptian wheat cultivars viz. Sids 1, Sakha93, Gemaiza 9 and Giza 168 to
three nitrogen ferlilization levels (60, 80 and 100Kg N/fad) and three nitrogen
split applications i.e, S1, (1/4 at sowing + 1/4 at tillering ( 30 DAS ) + 1/4 at
Jointing ( 60 DAS ) + 1/4 at heading ( 80 DAS ), S2 (1/4 at sowing + 1/2 at
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tillering + 1/4 at Jointing) and S3 (1/3 at sowing + 1/3 at tillering + 1/3 at
Jointing ). Ammonium sulphate (20.6% N ) was used in newly cultivated
sandy soils.

The soil of experimentation site is sandy and the mechanical and
chemical analxses of the soil are given in Table 1

Table 1: Physical and chemical properties of experimental site during
2002/2003 and 2003/2004 seasons.

Characters 2002/2003 2003/2004
Texture Sandy Sandy
Ph : 8.18 8.09
Available N (ppm) 10.97 11.02
Available P (ppm) 3.72 3.80
Available K (ppm) \ 89.62 95.31 |

A split-split plot design with three replicates was used in both
seasons. The main plots included wheat cultivars and the three nitrogen
levels i.e 60, 80 and 100 kg N/fad. were distributed randomly in sub plots
while the three splittings of nitrogen applucatlon were assigned randomly in
the sub-sub plots. Plot size was 9 m? (3x3m) including 15 rows 20 cm apart
and 3 meter length. Grain cultivars was sown on 10™ November in both
seasons. Wheat grains were drilled in rows 20 cm apart at seeding rate of
105 Kg/ fad Surface irrigation was followed. Normal agronomic practices
were adopted as usually done by Ministry of Agriculture .

At harvest time (last week of April), ten fertile tillers were randomly
taken from the second inner row of each sub-sub plot to determine; plant
height (cm), spike length (with awns in cm.), number of spikelets/ spike,
number of grains / spike . Also, inner area of 2m? was harvested from each
plot to determine number of spikes/ m? , 1000-grain weight, grain, straw and
biomass yields/fad. as well as harvest mdex.

Data of both seasons were statistically analyzed according to
Snedecor and Cochran (1967). For the comparison between means,
Duncan’s multiple range test was followed (Duncan, 1955). The combined
data, also, were subjected to simple correlation.

RESULTS AND DISCUSSION

A. Cultivars differences:

The results presented in Tables 2, 3 and 4 indicated significant
dffferences among four studied cuitivars, in the plant height, number of
spikes/m?, spike length (cm), number of spikelets and grains/spike, 1000-
grain weight, grain, straw and biomass yields (ton/fad) as well as harvest
index in the two seasons and combined analysis. Over the two seasons, the .
results showed that mature plarits of tested cultivars significantly differed in’
their heights. The combined analysis revealed that the tallest plants were
recorded for Sakha 93 followed by Giza 168, and Sids 1, then by Gemmiza 9.

6493



619

Table 2: Means of piant height, n0. of spikes / m” and spike iength as effected by cuitivars, nitrogen fertllizer levels
and its splittings during 2002/2003 and 2003/2004 seasons and combined analysis.

Main effect and Plant height (cm) NO. of spikes / m* Spike length (cm

interactions 2002/2003 2003/2004 | Comb. 2002/2003 2003/2004 Comb. 2002/2003 2003/2004 Comb.
Cultivars (C):
Sids 1 88.1 b 86.1 ¢ 87.1 ¢ 336.0 b 3251 ¢ 3305 ¢ 162 b 16.4 b 163 b
Sakha 93 . 909 a 895 a 90.2 a 351.8 a 3474 a 3496 a 16.9 a 17.2 a 171 a
iGemrhiza 9 83.0 c 818 d 824 d 2936 ¢ 2852 d 2894 d 144 d 149 ¢ 14.7 d
Ciza 168 88.4 b 876 b 88.0 b 339.7 b 3363 b 338.0 b 148 ¢ 151 ¢ 15.0 ¢
F.test . * * N * " * * * * * % * %k * * * LN
N levels (N): ]
60 Kg / fad. 856 ¢ - 844 c 85.0 ¢ 3223 ¢ 3171 ¢ 3197 ¢ 150 ¢ 153 ¢ 151 ¢
80 Kg / fad. 875 b ‘863 b 869 b 3300 b 3243 b 3272 b 156 b 159 b | 157 b
100 Kg / fad. 89.7 a 88.1 a 88.9 a 3386 a 329.1 a 3338 a 16.2 a 16.6 a 164 a
F‘test * % * * * W * * * % * % * - W * &
N splitting (S):
S1 86.1 ¢ 853 b 85.7 ¢ 3281 b 3196 b 3238 b | 154 b 15.8 b 156 b
S2 : 872 b’ 859 b 86.6 b 3294 b 323.1 ab 326.3 ab 155 b 159 b 157 b
S3 - 89.5 a 875 a 88.5a 3333 a 3279 a 3306 a 159 a 16.2 a 160 a
F.tes‘t M * * & * & - "k - W * % L] - .
Intertactions:
C x N N.S N.S N.S N.S N.S . N.S N.S N.S
C xS N.S N.S N.S N.S N.S N.S N.S N.S N.S
N x S N.S N.S N.S N.S N.S N.S N.S NS - N.S
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Table 3 : Means of no. of spikelets / spike, no. of grains / spike and 1000 — grain weight as effected by cultivars,
nitrogen fertilizer levels and its splittings during 2002/2003 and 2003/2004 seasons and combined
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analysis .
Main effect and No. of spikelets / spike rains / spike 1000 — Grain weight (g)

interactions | 2002/2003 [ 2003/2004 | Comb. 2002/2003 { 2003/2004 | Comb. | 2002/2003 | 2003/2004 | Comb.
Cuitivars (C):
Sids 1 187 b 193 a 190 b 449 b 464 b 457 b | 4527 b | 4583 b | 4555 b
'Sakha 93 194 a | 195 a | 195 a | 467 a | 477 a | 472 a | 4637 a | 4745 a | 4691 a
Gemmiza 9 178 d 180 c 179 d 406 d 430 d 418 d | 4156 c | 4238 d | 4197 d
Giza 168 183 b 185 b 184 ¢ 420 b 449 c 434 c | 4191 c | 4348 c | 4269 c
F‘test * Kk * * * * * * & * ok * * * * *
N levels (N):

0 Kg / fad. 176 c 179 ¢ 17.7 ¢ 418 ¢ 43.7 ¢ 427 c | 4242 c | 4333 c | 4287 ¢
80 Kg / fad. 185 b 189 b 187 b 436 b 456 b 446 b | 4384 b | 4478 b | 4431 b
100 Kg / fad. 195 a 19.8 a 196 a 453 a 474 a 463 a | 4507 a | 46.24 a | 4566 a
F.test * & * ok L L * * * LI L w ok
N splitting (S):

S1 183 b 186 b 184 b 430 b 450 b 440 b | 4337 b | 4438 b | 4388 b
S2 183 b 18.7 b 185 b 431 b 450 b 441 b | 4345 b | 4447 b | 4396 b
S3 190 a 193 a 19.2 a 445 a 466 a 456 a | 4451 a | 4550 a | 45.00 a
Ftest n ok * K * x * K * K * * * W LR ]
Interactions:

CxN N.8 N.S N.S N.S N.S N.S N.S N.S N.S
C xS N.8 N.S N.S N.S N.S N.S N.S N.S N.S
N x S N.S N.S N.S N.S N.S N.S N.S N.S N.S
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Table 4 : Means of grain , straw and biomass yields/fad and harvest index as effected by cultivars, nitrogen fertiliz er
levels and its splittings during 2002/2003 and 2003/2004 seasons and combined analysis .

lMain effect and Grain yield (ton / fad.) Straw yield (ton / fad.) zlz)ig;;ass zy‘;gl:s (ton/ fad.) 5527 Harv;:‘t);;idex

: - 2002/ 2003/ 2002/ 2003/

interactions 2003 2004 Comb. 2003 2004 Comb. 2003 2004 Comb. 2003 2004 Comb.
ICultivars (C):
Sids 1 2156 ¢ {2.303 b|2A229 c| 2974 ¢ [ 3117 ¢ |3.046 c|5.130 c|5.419 c| 5275 ¢ | 0420 a {0425 a| 0423 a
ISakha 93 2.339 a (2473 a|2.406 al 3.302 a | 3454 a {3378 a[5.641 a|5927 a|l 5784 a (0415 ab|0417 b| 0416 b
iGemmiza 9 2052 d[2193 ¢[|2.122 d} 2986 c | 3.049 d {3.017 d|5038 di|5.242 d| 5140 d | 0.408 <c {0418 ab| 0.413 b
Giza 168 2209 b [2313 b|2.261 b} 3.174 b | 3259 b [3.216 b|5.383 b|5.572 bl 5477 b | 0411 bc {0415 b{ 0413 b
F test e e s o - x e - " " e - e -
N levels {N):
60 Kg / fad. 2097 ¢ 2177 c¢]2.137 c¢| 2909 c¢ | 3.038 ¢ [2.974 c{5006 c[5215 c¢| 5111 ¢ |0419 a 0417 0.418 a
80 Kg / fad. 2197 b (2321 b[2.259 b[ 3.112 b | 3209 b {3.161 b|5310 b|5531 b} 5420 b |0414 b 0.420 0.417 ab
100 Kg / fad. 2273 a [2463 a[2368 al 3.305 a | 3412 a |3358 a|5578 al5.875 a| 5726 a |0407 ¢ 0.419 0413 b
F.test * % * % * % * % * % * * % * % | * * * w NS * *
N splitting (S):
S1 2166 b [2.286 b{2.226 b| 3.064 b | 3184 b [3124 b[5.230 b|{5470 bl 5350 b 0.414 0.418 0.416
S2 2169 b [2.291 bl2.230 bj 3.079 b {3194 b [3.136 b}|5.247 b|5.485 bl 5366 b 0.413 0.418 0.416
1S3 2232 22384 a]2.308 af 3.185 a | 3.281 a |3.233 al5417 al5.665 a| 5541 a 0.412 0.421 0.417
F.test * * * * I * * * * * * * * I " w " w l * * NS NS NS
Interactions: -
C x N N.S * * * N.S o N.S N.S * *r N.S .
C xS N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S
N x S N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S
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This might be attributed to the genetic constitution of each variety (Hassan
and Gaballah, 2000). Moreover, the average of both seasons data
demonstrated that Sakha 93 cultivar gave the highest number of spike/m?. In
this respect, cultivars could be arranged in a descending order as follows:
Sakha 93, Giza 168, Sids 1 and Gemmiza 9. These variations were
significantly in the two seasons and combined data. In addition, Sakha 93
surpassed the others in the spike characteristics i.e. spike length, number of
spikelets and grains / spike as well as, 1000 — grain weight. The spike of
cultivars differed significantly from each other in their grain number. Sakha 93
cv. had the greatest number of grains/spike (47.2) followed by Sids 1 cv.
(45.67) and Giza 168 (43.44) and then Gemmiza 9 (41.81). Also, thousand
grain weight revealed significant differences among the studied wheat
cultivares and could be arranged in a descending order as follows: Sakha 93,
Sids 1, Giza 168 and Gemmiza 9. In addation, the four Egyptian local wheat
cultivars differed significantly in grain, straw and biomass yields in both
seasons and their combined. Moreover, Sids 1 recorded highest values in
harvest index, while, Sakha 93 cultivar gave highest grain, straw and biomass
yields / fad. This was true because it had the highest values of yield
componets i.e number of spike/m’, number of grains/spike, 1000-grain
weight. So Sakha 93 cv. gave the highest grain yield / fad, (number of
spikes/m?, number of grains/ spike and 1000- gram welght) While Giza 168
cv. foIIowed by Sids 1 in number of spikes /m® and grain yield / fad. But, the
Gemmiza 9 cv. recorded the lowest values in this respect. The varietal
differences among wheat cultivars could be attributed to its geneticali
differences. This agree with the results obtained by Abdel — Gawad et al.,
(1990) Essa, (1990) Taha et al, (1990) El-sayed et al., (1992) Darwich,
(1994) Abd El - Hakeem and Teama, (1995) Makhloof, (1996) Hassanein et
al., (1997) El-Karamity, (1998) Mwaffy, (1999) Hassan and Gaballah, (2000)
and Ali et al., (2004).

B. Nitrogen fertilizer levels effect:

It is observed from Tables 2,3 and 4 that nitrogen fertilization had
highly significant effect on most studied traits. Increasing nitrogen fertilization
level from 60 to 80 and to 100Kg N/fad caused significant increase in plant
height, number of spikes/m?, spike length, number of spikelets/ spike, number
of grains / spike, 1000 — grain weight, grain, straw and biomass yields / fad as
well as harvest index. These hold true in both growing seasons and over
them, except harvest index in the second season. Grain yield respond
significantly to increasing nitrogen levels up to 100 Kg N/fad and each
increment of 20 kg caused significant increase in grain yield. The first N
increment produced a significant increase which amounted 5.71% in
combined data. The second N increment produced an increase of 4.83%.
This positive response to N application was expected, since the experiment
was conducted in poor fertile- sandy soil (Table 1). These resuits are in
harmony with those of Salem, (1984) Gaber, (1988) Mohamed, (1992)
Darwich, (1994} Moselhy, (1995) Gomaa, (1997) Khattab, (1998) El-Bana,
(1999) Hassan and Gaballah, (2000) Saleh, (2003) and Ali et al., (2004).
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However, harvest index was not significantly affected by nitrogen fertilization
levels in second season only.
C. Nitrogen splittings effect:

The results presented in Tables 2,3 and 4 indicated that splitting of
nitrogen had highly significant effects on plant height, number of spikes / m?,
spike length, number of spikelets/spike, number of grains/spike, 1000-grain
weight, grain, straw and biomass yields/ fad. Applying nitrogen in three equal
doses (S3), 1/3 at sowing + 1/3 at tillering + 1/3 at joining exceeded those
obtained from the other two systems of nitrogen application in plant height,
number of spikes/m? spike length, number of spikelets/spike, number of
grains/spike, 1000-grain weight, grain, straw and biomass yields/fad.
Moreover, there was no significant differences between S1 and S2 in yield
and its components, except plant height in the first season and combined.
Similar results were obtained by Basha and El-Bana, (1994) on bariey plants
and Abd El-Maksoud and Maha Abd Alla, (2005) of wheat. On the other
hand, Abdul Galil et al., (2000) found that the increase in the no. of N spllt to
seven produced longer plants with greater number of splkes/m and
increased also spike length, number of grains/spike, 1000-grain weight and
grain weight / spike and thus grain and straw yields/fad.

D. Interaction effects:

As seen from Table 5 the statistical analysis showed few significant
interaction effects among the three studied factors yet most of them did not
add more information than the main effects. Therefore, the following
interactions will be discussed only. The significant effect of the interaction
between cuitivars and nitrogen level on number of splkes/m reveal that
Sakha 93 cultivar produced the highest number of spikes/ m? by using 100
Kg/N. Similarly, the interaction effect between cultivars and nitrogen levels on
grain yield / fad showed that Sakha 93 cv. gave the higher grain yieid / fad
when it was fertilized with 100 Kg N/fad. Also the interaction effect between
cultivars and N levels on straw yield revealed that Sakha 93 cuiltivar gave the
higher straw yield / fad by using 100 Kg N /fad. But the interaction effect
between cultivars and nitrogen levels on harvest index showed that the Sids
1 cv. gave the highest value of harvest index yet the differences between
nitrogen levels was not significant on harvest index.

E. Correlation Study:

The interrelationships among grain yield / fad of wheat and yield
characters measured as simple correlation coefficient are shown in Table 6. it
is clear from the data that grain yield / fad was positively and significantly
correlated with plant height, number of spikes/ m2, spike length, number of
spikelets/ spike, number of grains / spike, 1000-grain weight, straw and
biomass yields / fad. However, the correlation coefficient between grain yield
and harvest index did not reach the level of significant indicating that these
characters could be used as selection criteria for improving wheat grain yieid.
Similar results were reported by El. Bana and Aly, (1993) Gomaa, (1997)
Hassan and Gaballah, (2000) Maha Abd Alla, (2004) and Abd El-Maksoud
and Maha Abd Alla, (2005).
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No. of spikes / m* Grain yield (ton / fad.) Straw yield (ton / fad.) Harvest index
- Cultivars 60 | 80 | 100 60 [ 80 | 100 60 | 80 [100] 60 | 80 | 100
( Kg N / fad Kg N/ fad. Kg N/ fad. Kg N/ fad.
‘Sids 1 C B A C B A C B A A A A
321.8b [330.3c | 3396b| 2.090c [2.231¢c|2.367b| 2.876c | 3.041c [ 3.219d | 0.4212a|0.423a[0.424 a
Sakha 93 C B A c B A c B A A A B
- 337.8ab| 3514a|3596a|2297a |2423a[2497a( 3.200a | 3.377a | 3.5584a |0.418 ab|0.418b | 0.412b
Gemmiza 9 A A A Cc B A C B A A B Cc
289.7c | 288.7d | 289.9c [ 2.001d |2.123d [ 2.243d | 2.781d | 3.019d | 3.252¢c |[0.418 ab| 0.413¢c | 0.408 c
Giza 168 C B A c B A c B A A A B
‘ 329.6a [338.3b [346.3b| 2.159b [2.261b | 2.364c| 3.038b | 3.206b | 3.404b |0.415b | 0.414¢c[0410¢c

Table 5: Means of no. of spikes / m? grain, and straw yields (ton / fad) and harvest index as affected by the
interaction between cultivars and nitrogen levels { combined data ). '

Table 6: Simple correlation coefficients between grain yield (ton/fad) and its components of wheat ( combined data).

Character 1 2 3 4 5 6 7 8 9
Y-Grain yield (ton/fad.) 0829 |0.726 | 0749 | 0750 [ 0.790 [ 0.728 | 0.888 | 0.955 | -0.100
1- Plant height 107597 ] 0730 | 0.716 " | 0.756 | 0.702 " | 0.717 " | 0.780 " | -0.039
2- No. of spikes / m® 0678 | 0597 [0.702 [ 0637 [0.551 |0633 | 0.140
3- Spike length 0779 [ 0889 [0.909 | 0562 | 0.649 0.153
4- No. of spikelets / spike 0851 [ 0826 | 0713  [0.747 | -0.172
15- No. of grains / spike 0934 | 0636 |[0.713 " | 0.069
6- 1000-grain weight 0.566 0644 | 0.105
7- Straw yield (ton / fad.) 0.984  |-0.546
8- Biological yield (ton / fad.) _1-0.390
9- Harvest index : ---
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