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ABSTRACT

Two field experiments were conducted in EL- Bustan experimental farm, Faculty of
Agriculture, Damanhour Branch, Alexandria University, Beheira Governorate, during two
successive winter seasons (2000/ 2001 — 2001/ 2002) to study the effect of two surface
water irmigation intervals (15 days and 30 days/ irrigation) on productivity of two Egyptian
wheat cultivars (Sakha 8 and Sakha 68) under five levels of N fertilizer (0- 71.5- 143.0-
214.5 and 286 kg N/ ha).

A split-split-plot design in four replications was used. The two surface water
irrigation intervals were randomly arranged in the main plots, while the two wheat cultivars
were assigned to the sub-plots and the sub-sub plots were occupied by the five levels of
nitrogen fertilizer

Results indicated the superiority of irrigation with 15-day intervals compared to 30-
day intervais in most of the studied traits in both seasons, i.e., biological yield, grain yield,
no. of spikes/ m?, 100 kernel weight, spike weight, grain welght/ spike, no. of spikelets/
spike, plant helght and heading date. On the otherhand, the crude grain protein %
decreased, in both seasons.

Data also revealed that all studied traits, in both seasons, except for the number of
spikelets/ spike and spike length in the second season, were insignificantly affected
between the two wheat cultivars, where, Sakha 8 had higher grain/ spike compared to
Sakha 69, while, Sakha 69 had higher number of spikelets/ spike and spike length
compared to Sakha 8.

Significant interactions were noted among water irrigation intervais and wheat
cultivars for both no. of spikes/ m? and spike length in the first season.

Regarding the nitrogen fertilization effects, data indicated highly significant
differences, for ali studied traits in both seasons, except harvest index in the first season,
due to N fertilization. Generally, increase of N level up to 214.5 kg/ ha was foliowed by
significant increase in most studied traits.

A significant interaction occurred between irrigation intervals and nitrogen fertilizer
level for biological yield and grain yield in both seasons, while the interaction was significant
for no. of grains/ spike, no. of spikelets/ spike, grain weight/ spike and plant height in the first
season.

A significant interaction was detected between wheat cultivars and nitrogen
fertilizer leveis, in the second season, for both no. of spikelets/ spike and spike length.

Therefore, the study recommends wheat fertilization using 214.5 kg N/ ha and
irrigation plants at 15-day intervals for either Sakha 8 or Sakha 69 Egyptian wheat cultivars
under newly reclaimed land conditions.
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INTRODUCTION

Wheat (Triticum aestivum, L.) is considered as one of the most
strategic cereal crops in the world, as well as in Egypt, since it is a staple
food for human.

However, the gap between the local production and consumption
continuously increase with the fast growth in human population and limited
cultivated area. So, increasing wheat production, either horizontal or
vertical, through scientific basis is a national target.

Many other winter crops compete with wheat for the limited cropped
area within the Nile Valley and Delta. Consequently growing wheat in newly
reclaimed areas is a necessity. However, these newly reclaimed areas
have a marginal nature. Therefore, sowing wheat might face many
environmental stress conditions. Among the major stresses are the
shortage of irrigation water and low soil fertility.

Irrigation intervals, cultivars and N fertilization levels are three
essential production inputs. However, these factors are costly and are less
available under the conditions of the newly reclaimed lands, such as El-
Bustan Region in El-Beheira Governorate. Information conceming these
three production inputs is very important to improve the productivity of
wheat production under El-Bustan region conditions. Many researchers
recorded significant increase of number irrigations (Shalaby et. al. 1992;
Khater et. al, 1997 and Moussa and Abdel- Maksoud, 2004).

Several authors recorded significant increase in yield of wheat due
to the increase of N level up to 216 kg/ ha (Moselhy, 1995 and Abdul
Galil et. al., 2003). However, others got similar response when they added
240 kg N/ ha (El- Bana and Aly, 1993; Attia and Aly, 1998 Hassan and
Gaballah, (2000). Moreover, Abdul Galil et. al., (2003) concluded that
grain yield of wheat responded to N application up to 288 kg N/ ha.
Furthermore, Fayed (1992) and Soliman (2000) got similar response, but
to N applications of 288 and 432 kg N/ ha., respectively.

Several workers reported significant varietal differences in grain
yield and yield -omponents among different Egyptian wheat cultivars
(Hassanien et. al, 1997; Mowafy, 1999; Abdul Galil et. al, 2000 and
Abdul Galil et. al., 2003). Cn the other hand, other researchers indicated
insignificant differences between cultivars in grain yield and its components
(Adb El-Gawad et. al., 1986; El- Genbeehy, 1994; El- Eryanl 1995; Abo-
Wadra, 2002 and Hassaan, 2003).
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MATERIALS AND METHODS

Two field experiments were conducted at El- Bustan experimental
farm, Faculty of Agriculture, Damanhour Branch, Alexandria University,
Egypt, during two successive winter seasons of 2000/2001 and 2001/2002,
respectively. The objectives were to study the productivity of two Egyptian
wheat (Triticum aestivum, L) cultivars in response to five nitrogen
fertilization levels under two surface water irrigation intervals. Soil samples
were taken from the expenmental site in the two seasons. The main
physical and chemical properties of the soil are presented in Table (1).

The treatments were arranged in a spilt-spilt plot design in four
replications. The main plots were occupied with surface water irrigation
intervals treatments, i.e., fifteen and thirty-day intervais, the total number of
irrigation/ season was eight and four, respectively. The sub-plots Regarding
the response of wheat to N-fertilization under newly reclaimed soil
conditions,

The present investigation, therefore, aimed to study the effect of two
irrigation intervals on the response of two Egyptian wheat cultivars to five
levels of N fertilization under reclaimed soil conditions.

The nitrogen levels were assigned to the tested two wheat cultivars
which were considered to be the most widely sown in Behira Governorate
namely Sakha 8 (is known to be highly tolerant to salt and harsh
environments) and Sakha 69 (has a highly yielding capacity under optimum
conditions).

The sub-sub-plots were occupied with five levels of nitrogen
fertilizer i.e., 0, 71.5, 143.0, 214.5 and 286.0 kg N/ ha as ammonium
sulphate (20.5% N). Fifth of each N level was given at sowing. The
remaining amounts (4/5) were given in two equal splits within thirty days
from sowing. The area of sub-sub-piot was 20 m* (4 m long x 5 m width)
and included 25 rows spaced 20 cm apart. Wheat cultivars grain were
driled on November 23" and 29", in the first and second seasons,
respectively.

Phsophorus fertilizer, in the form of calcium superphosphate (15.5%
P,Os) and potassium fertilizer in the form of potassium sulphate (48% K;0)
were applied before sowing at the rate of 73 kg P05 and 58 K;O/ ha,,
respectively.

All other agricultural practices, were applied as recommended for
the experimentation site. Heading date was recorded as the number of
days from seeding to 50% of spikes completely emerged from flage leaf
sheath. Plant height (cm) was recorded as the mean of three

Vol. 14 (1), 2009 - |39 -



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

measurements random of the distance from soil surface to the tip of spikes
for each sub-sub-plot.

At harvest, ten plants were taken randomly from each sub-sub-plot
to calculate the following characters, number grains/ spike, number of
spikelets/ spike and spike length (cm). In addition one random guarded
square matter was harvested from each sub-sub-piot in order to determine
biological yield (total aboveground biomass at maturity), grain yield (/ ha)
and then harvest index (H.1%) was calculated as follows:

H.l = (Grain yieid/ biological yield) * 100

The number of spikes/ m? was measured as the number of spike
within five one- meter row for each sub-sub-plot and expressed as number
of spikes/ mZ.

One-hundred kernel weight (g) was calculated as an average of two
samples. The crude grain protein (%) was determined according to Kjeldohl
method as described in A.O.A.C (1985). The data were statistically
analyzed, according to Steel and Torrie (1980).

Table (1): Some physical ind chemical properties of the experimental
field site of E ustan farm:

. . Seasons
Soil properties 2000/ 2001 2001/ 2002
Sand % 92.13 91.96
Clay % 3.94 419
Silt % 3.93 3.85
Soil texture Sand Sand
pH (1:1) 8.30 8.00
EC (1:2)dSm’’ 1.37 1.39
Total CO4 3.58 3.96
Organic — C% 0.67 0.58
Available — N (mg/ kg soil) 48.40 50.30
Available — K (mg/ kg soil) 96.00 106.00
Available — P (mg/ kg soil) 4.20 5.70

RESULTS AND DISCUSSION
A- Irrigation intervals effect:

Data in Table (2) revealed that most of the studied traits in both
studied seasons i.e., biological yield, grain yield, no. of spikes/ m? 100-
kernel weight, spike weight, grain weight/ spike, no. of spikelets/ spike,
plant height, heading date and crude grain protein significantly responded
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to the irrigation intervals. Imigation of wheat plants at *5-day intervals
resulted in higher means for the above mentioned traits except crude grain
protein compared with those irmigated at 30-day intervals (Tables 4, 5, €
and 7). The increase percentages for irrigation of piants at 15-day intervals
compared to 30-day intervals were 39.71, 38.97, 3207, 15.32, 2657,
25.78, 17.69, 9.63, and 1.48%, averaged over both seasons, for the above:
mentioned traits, respectively. but crude grain protein was decreased by
3.53%, averaged for both seasons.

These results may be due to the water functions in plant growth,
especially under conditions of the experiment where the soil taxture was
sandy (Table 1), since water is a major constituent of physiologically active
tissue and a solvent in which salts, sugars and other solutes move from cell
tc cell and organ to organ and essential for the maintenance of the turgidity
necessary for cell enlargement and growth, consequently dry matter and
growth characters (Salem et. al. 2003).

On the other hand, Abd El-Gawad et. al., (1993) stated that when
the wheat plant is exposed to a prolonged period of water deficit, grain yield
is seriously decreased through decreasing its reproductive organs number
of fertile tillers/ plant and number of grains/ spike. In this concern, Singh
and Bhana (1998) indicated that the increase in wheat yield attributes was
due to more water supply which led to increase in cell turgidity, better
opening of stomata and finally increasing the partitioning of photosynthesis
to sink.

Qur sreults were in agreement with those of Halvorson et. al.,
(1999), Guttieri et. al., (2000) and Hassaan (2003).

On the other hand, harvest index, was insignificantly affected by
irrigation intervals, in both seasons (Table 2). The harvest index values
were 29.19 and 29.66%, with irrigation of 15-day and 30-day intervals, in
the first season, respectively. Mean while, the corresponding values were
29.96 and 28.86 %, in the second season (Tables 4 and 5).

We think that result may be due to that harvest index is a ratio
(grain vyield/ biological yield) and logically if both demineistrator and
denominator increase and/ or decease together the ratio will be little
changed. Similar results were obtained by El-Eryani (1995), Awad et. al.,
(2000) and Heinawy and Wahba (2003).

B- Wheat cultivars effect:

Data of plant height, heading date, crude grain protein, biological
yield, grain yield and its components as affected by the two wheat cultivars
i.e., Sakha 8 and Sakha 69, in 2000/ 2001 and 2001/ 2002 seasons, are
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presented in Tables (2, 3, 4 and 5). Data indicated that all studied traits,
except the number of spikes/ m? in the first season, number of grains/
spike, number of spikelets/ spike and spike length in the second season,
were insignificantly affected by the two wheat cultivars in both studied
seasons (Table 2).

In this concern, many researchers reported insignificant wheat
cultivars differences regarding biological yield, grain yield and harvest index
(El- Eryami, 1995), 100- kernel weight (Abd El-Gawad et. al., 1986; El-
Genbeehy, 1994 and EI- Eryani, 1995), number of spikelets/ spike
(Shalaby et. al., 1992), spike length (Shalaby, 1986), number of spikes/
m? (El- Genbeehy, 1984 and Hassaan, 2003) and piant height (Shalaby
et. al., 1992; El- Genbeehy, 1994 and EI- Eryani, 1995). However, these
data disagreed with those reportied by several workers as they reported
significant wheat cultivars differences regarding plant height, nurnber of
spikes/ m? (Hassanien et. al., 1997 and Abdul Galil et. al., 2000), spike
length and number of spikelets/ spike (Shalaby, 1986). The confliction
between our results and those of the above mentioned workers may be
explained that they tested foreign wheat cultivars along with Egyptian
wheat cultivars that differeu in their genetic make up and their interaction to
the environmental conditions prevailing during their growth.

Regarding number of spiks/ m?, data in Table (3) revealed that
Sakha 8 cultivar was signi'icantly superior to Sakha 69 in the first season.
No wheat varietal effect or number of spikes/ m? was supported by reports
of (Abd El- Gawad et. al., 1986; Shalaby et. al.,, 1992 and El- Eryani,
1995).

Concerning the number of grains/ spike, highly significant
differences were detected between Sakha 8 and Sakha 69 in the second
season, whereas, the differences did not reach the significance leve! in the
first season (Tables 2, 4 and 7). Sakha 8 produced 26.57 grains/ spike but
Sakha 69 had 25.98, averaged over both seasons. The results
corresponded to those reported by (Abd El-Gawad et. al., 1993; Abd El-
Raouf et. al., 1986; Shalaby, 1986; El Genbeehy, 1994 and Hassaan,
2003).

For the number of spikelets/ spike, Sakha 639 wheat cuitivar had
higher means; 6.86 and 6.64%, compared with Sakha 8 in the first and
second seasons, respectively (Tables 4 and 7). However, the differences
did not reach the level of significance in the first season (Tables 2 and 4),
Shalaby et. al., (1992) found similar results.

With respect to the spike length, data in Table (7) revealed that
Sakha 69 cultivar had longer spike than Sakha 8 by 7.96% in the second
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seasons, whereas, the differences were insignificant in the first season
(Table 4). These results were in agreement with Shalaby et. al. (1992).

C- Irrigation intervals x wheat cultivars interaction effect:

Data in Table (2) showed that the interaction between the irrigation
intervals and wheat cultivars was significant for both number of spikes/ m?
and spike length in the first season only. The highest value for spikes! m?
(486.10) was obtained from Sakha 8 when it was irrigated at 15- day
intervals. On the other hand, the lowest value of spikes/ m? (315.9) was
obtained from Sakha 69 which was irrigated at 30- day intervals (Table 3).

Regarding the spike length, data in Table (3) revealed that the
highest mean value (9.06 cm) resulted when cultivar of Sakha 69 was
irrigated at 15-day intervais, while the lowest mean (7.9 cm) was obtained
when plants of Sakha 8 cuitivar were irrigated at 30- day intervals. These
results may be due to that Sakha 69 has a high yielding capacity under
optimum conditions compared to Sakha 8. These results are in agreement
with Shalaby et. al. (1992)

D- Nitrogen fertilizer levels effect:

Data in Table {(2) show highly significant effects for nitrogen fertilizer
levels on all studied characters in both studied seasons, except harvest
irdex in the first season. These results may be expected where the
experimental farm soil is sandy (92% sand) and of poor fertility level with
vegrad to organic matter, macro and micronutrients (Table 1). Nitrogen
fertilizer is considered the most effective element on the metabolic
processes and physiological activities of the meristimatic tissues. In
addition, nitroger element is responsible for cell division and elongation,
formation of plant organs, thus leading to more vigorous growth and
consequently accumulation of more photosynthesis assimilates, resulting in
increase of dry matter and agronomic traits. Moreover, Boquet and
Johnson (1987) indicated that the increase percentage of grain yield of
wheat due to nitrogen application resulted from increased fertile tillers/ ha
Similar results were obtained by Singh and Bahan (1998) who concluded
that sink capacity of the plant is dependent mainly on vegetative growth of
plant. where vigorous vegetative growth increased due to the application of
nitrogen and supply of photosynthates for formation of tillers and spikes of
wheat. In both seasons, the results presented in Tables (4, 5, 6 and 7)
generally indicated that increase of N level up to 214.5 kg N/ ha. was,
followed by a significant increase in all studied traits of the experiment i.e.,
biological yield, grain yield, harvest index, no of spikes/ m?, no. of grains/
spike, 100-kernel weight, spike length, plant height, heading date and
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percentage of crude grain protein. In this concern, reported similar results
when they increased N level to wheat up to 192, 240 and 288 kg N/ ha.
under sandy soil conditions. Similar results, also, were reported by (EL-
Bana and Aly, 1993 and Abdul Galil et. al., 2003).

E- lIrrigation intervals x nitrogen fertilizer levels interaction
effects:

The results in Tables (2, 6 and 7) revealed that interaction of
irrigation mtervals x nitrogen fertilizer levels proved to be significant, where
water rngation with 15-dav intervals at 286 kg N/ ha., gave the highest!
means for gran yieid N both seasons, such as, biological yieid, grain
weight’ spike, plant height in the first season and no. of grains/ spike, no. of
spikelets/ spike, spike length and percentage of crude grain protein in the
second season. With regared to the biological yield in the second season.
data in Table (7) showed that water irngation with 15- day intervals at
214 5 kg N/ ha gave the highest means compared with other treatments.

F- Cultivars x nitroger fertilizer levels interaction effect:

The interaction between the effects of cultivars and nitrogen
rertilizer levels showed a significant effect on both number of spikelets/
spike and spike length in the second studied season only (Table 2}
Regarding to tne number of spikelets/ spike, the results in Table (8)
revealed that cultivar Saknha 8 had the highest and iowest means at 286 0
kg N/ ha and control (unfertiized) that were 16.87 and 6.63 spikelets/
spike, respectively

Longest spike rean (10.63 cm) was obtained by Sakha 69 wheat
cultivar fertilized with 286.0 kg N/ ha., while the shortest spike mean (4.89
cm) was obtained when Sakha 8 wheat cultivar was unfertilized.
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Table (2): Significance of mean squares for some plant tralts, grain yleld (¥ ha.) and yleld
components for wheat as affected by Irrigation intervals, cuitivars and nitrogen

fertilizer in 2000/ 2001 and 2001/ 2002 seasons.

Tralts and seasons

Blological o, vield  Harvest index

yield No. of s?um: No. 100-kernel
S.OV. d.f. (t/ ha,) (t/ ha.) (HI) m weight (g) {9
2000/ 2001/ 2000/ 2001/ 2006, 2001/ 2000/ 2001/ 2001/ 2000/ 2001/
2001 2002 2001 2002 2009 2002 2001 2002 2001 2002
Replications 3 NS NS NS NS NS NS NS NS NS
l on 1 e - - - NS Ns .- .- -
Intervals (A)
Error “a" 3 2138 0550 OB51 0013 40373 5847 0©B8928 0.286 0014 0055
Cuitivars (B) 1 NS NS NS NS NS NS Y/ NS NS
AxB 1 NS NS NS NS NS NS * NS NS
Error "b" 6 2098 2591 0080 0156 9388 9476 4138.0 0.235 0.044
Nmen 4 . . e - NS . - - .
levels (C)
AxC 4 o ) = = NS NS NS NS NS
BxC - NS NS NS NS NS NS NS NS NS
AxBxC 4 NS NS NS NS NS NS NS NS NS
Error "c* 48 4832 1731 0.152 0057 24219 4.801 15957 0.077 0177

*, ** Significant at 0.05 and 0.01 levels, respectively
NS: Not significant
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Table (2): Cont.:

Traits and seasons

Grain welght/ ’;:: ‘;;;L / Spike length Plant height Heading date Crude grain
S.0v. d.f, spike (g) " spike {cm) (cm) (day) protein (%)

2000/ 2001/ 2000/ 2001/ 2000/ 2001 2000/ 2001/ 2000/ 2001/ 2000/ 2001/
2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002

Replications 3 NS NS NS NS NS NS NS NS NS NS NS NS
lmgatio“ 1 - - e - - Ns - - e . - -
intervals (A)

Error "a" 3 0021 0315 0801 5212 0786 1.167 31069 34849 1012 2983 0079 0.069
Cultivars (B) 1 NS NS NS i NS e NS NS NS NS NS NS
AxB 1 NS NS NS NS e NS NS NS NS NS NS NS
Error "b" 6 0120 0102 2917 1446 0716 0332 52804 58515 2512 0983 0.195 0,125
ngen 4 - - .t Lid NS - - .. - - - -
levels (C)

AxC 4 i NS NS it NS = - NS NS NS NS ¢
BxC 4 NS NS NS 1 NS * NS NS NS NS NS NS
AxBxC 4 NS NS NS NS NS NS NS NS NS NS NS NS
Error “c” 48 0080 0088 1277 1352 0530 0.285 5077 11207 1218 0566 0.1089 0.051
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*, ** Significant at 0,05 and 0.01 levels, respectively
NS: Not significant
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Table (3): Effect of interaction between irrigation intervals (I) and
wheat cultivars (C) (IxC} on number of spikes/ m® and
spike length (cm) overall five nitroger. fertilizer leve:s
during 2000/ 2001 growing season: o
Irrigation Wheat cultivars (C) Mean  L.5.Duos

_TMat intervals () SakhaB  Sakha 69
15- aay 486.10 402.25 44418 =7G 7%
Number Iinterval () C=35%
of 30- day 324.50 315.90 32020 iC=7553"
spiks/ m? _ Interval (i) IC=49.77"
o Mear 40530 35908 38219
15-day  8.11 9.00 856  I=063
Spike Interval {i,) C= -
length 30- day 7.9 7.76 7 83 iC=078"
(cr: Interval (I,) IC=066"
Mean 8.01 8.38 8 20

+ . To compare two irrigation means at the same or different levels of

cultivars, for each trait
++  To compare two cultivar means at the same or different levels of

irrigation, for each trait
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Table (4): Means of harvest index {H.l), No. of grains/ spike, 100- kernel weight (g), spike weight (g), No. of
spikelets/ spike, heading date and crude grain protein (%) for two wheat cultivars, two irrigation
intervals and five N-Fertilizer levels during 2000/ 2001 winter season:

H_arvest No: of 100- nglke No. of Heading (;?;?:
Treatment index grains/ kernei ight spikelets/ date (day) rotein
(H.) spike weight (g) {g9) spike Y P %
Irrigations intervals:
15-day 29.19a 30.21a 3.93a 2.38a 13.23a 93.10a 11.75b
30-day  29.66a 23.87a 3.48b 1.92b 11.19b 91.67b 12.07a
Cultivars
Sakha8  29.53a 26.00a 3.80a 2.13a 11.81a 92.35a 11.92a
Sakha 69 29.31a 28.08a 361a  216a ~ 1262a = 92.43a 11.89a
N- fertilizer levels
(kg/ha)
0 27.19a 14.37d 2.19d 1.25d 9.05d 91.38c 10.23e
715 29.75a 21.87¢ 3.45¢ 1.91c 10.93c 92.13bc 11.51d
1430 20.96a 27.59b 3.98b 2.31b 12.70b 92.31ab _  12.07¢c
2145 30.03a 34.93a 4.39a 2.62a 13.88a 93.06a ~ 12.68b
286.0 29.16a 36.43a ~4.52a 284a  14.49a 93.06a 13.07a
Overall means 29.42 27.04 3.71 2.15 12.21 92.39 11.91

(eyseq eqes 3y 084 ) 'S3Y OUBY PV T
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Table (5): Means of harvest index (H.l), No. of aplkes/m?, 100- kernel weight (g}, splke weight (g), grain
weight/ spike (g), plant height (cm) and heading date (day) for two wheat cultivars, two irrigation

intervals and five N-Fertllizer levels during 2001/ 2002 winter season:

Harvest 100- Spike Grain

Plant

Treatment index s Tk:s(;;z kernel weight weight / height J;::‘(’;:g)
Hy P weight(g)  (g)  spike(s) (cm) "
Irrigations intervals:
1§-day 29.96a 421.23a 3.75a 2.05a 1.51a 65.14a 90.85a
30-day  28.86a 335.00b 3.18b 1.58b 1.06b 63.26b 89.60b
. Wheat Cultivars
~ Sakha8  29.36a 383.63a 3.55a 1.81a . 1.27a 65.38a 90.00a
Sakha 69  29.46a 372.60a 3.38a 1.83a " 1.31a 67.02a 90.45a
N- fertilizer levels
(kg/ha
0 27.58b 272.81d 2.03d 0.91d 0.23d 53.60d £8.37d
71.5 28.83ab 346.50c 3.05¢c 1.62c 1.00c 65.31c 89.63c
143.0 30.77a 392.18b 3.81b 1.85b 1.44b 68.94b 90.37%
2145 29.63a 428.43a 4.18a 2.29a 1.84a 71.08ab 91.132
286.0  30.22a 450.63a 4.25a 243a 1.93a 72.072 81.63a
Overall means 29.41 378.11 3.46 1.82 1.29 ~66.20  903z3
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Table (6): Effect of interaction between irrigation intervais and
nitrogen fertilizer level (I1xN) on biological yield (t/ ha),
grain yield (t ha), grain weight/ spike (g) and plant height
(cm) of two wheat cultivars during 2000/ 2001 winter

i season:
Irrigation N-fertilizer Biologica! Grain Gljain Pl_ant
intervals (1) levels yield (t/ yield weight/ height
AP Kgha(N)  ha)  (vha)  spike(g)  (cm)
0 4.90 1.32 0.68 56.40
71.5 8.33 2.46 0.99 69.81
15- day (1) 143.0 12.39 3.62 1.18 74.61
‘ 2145 16.60 4.75 1.82 77.20
286.0 17.71 4.98 1.94 80.67
______ Mean 11.99 3.43 1.32 71.74
0 3.95 1.08 0.63 53.36
71.5 5.41 1.51 1.02 63.20
30- day (1) 143.0 6.88 2.24 1.27 68.13
214.5 10.40 3.20 1.48 70.16
286.0 12.73 3.74 1.54 71.37
Mean 7.87 2.35 1.19 65.24
o 0 4.43 1.20 0.66 54.88
Fertilizer's 71.5 6.87 1.99 1.01 66.51
overall mean 143.0 9.64 2.93 1.23 71.37
2145 13.50 3.98 1.66 73.68
286.0 15.22 4.36 1.74 76.02
Cultivar's Sakha 8 10.00a 2.90a 1.27a 67.32a
overall mean  Sakha 69 9.86a  2.88a 1.24a 69.66a
) Overall means 9.93 289 1.26 68.49
- L.S.D.oos
! 1.04 0.36 0.10 3.97
N 1.58 0.28 0.18 1.60
| x N 2.23 0.49 0.24 4.36
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Table (7): Effect of interaction between irrigation intervais and
nitrogen fertilizer level (IxN) on biologica! yield (¢ ha),
grain yield (t/ ha), no. of grains/ spike, no. of spikelets/
spike, spike length (cm) and crude ¢rain protein (%)of two
wheat cultivars during 2001/ 2002 winter season:

N-
lrrigation  fertilizer Biological Grain No. of No. of Spike Crus!e
intervals levels yield yield grains/ spikelets/ length grain

) Kg/ha (tha)  (tha) spike spike (em)  Protein
(N) (%)
0 4.18 1.18 8.59 7.47 5.04 9.64
71.86 9.54 2.77 22.23 9.95 6.77 10.34
15- day (h) 143.0 11.08 3.41 35.29 13.98 8.58 11.35
214.5 15.24 4.58 44.00 16.75 10.29 12.18
286.0 15.11 4.65 4473 16.43 10.34 12.47
Mean 11.03 3.32 30.97 12.92 8.20 11.20
0 3.40 0.91 6.56 6.34 4,75 10.40
71.6 5.53 1.58 15.08 9.30 6.49 11.08
30- day (ia) 143.0 9.11 2.77 21.72 10.95 7.44 11.81
214.5 11.81 3.42 27.87 13.23 8.73 12.51
286.0 13.15 3.84 29.00 15.32 9.84 12.82
Mean 8.60 2.50 20.05 11.03 7.45 11.72
0 3.79 1.05 7.57 6.91 490 10.02
Fertilizer's 71.5 7.53 2.17 18.66 9.63 6.63 10.71
overall 143.0 10.10 3.09 28.51 12.47 8.01 11.58
mean 214.5 13.52 4.00 35.94 14.99 9.51 12.35
286.0 14.13 4.25 36.87 15.87 10.09 12.64
Cuiltivar's Sakha 8 10.04a 298a 27.13b 11.59b 7.54a 11.52a
overall Sakha 9.58a 2.84a 23.88a 12.36a 8.11a 11.40a
___mean 69
Overall means 9.81 2.91 25.51 11.98 7.83 11.46
L.S.D.o.os
| 0.53 0.08 2.09 1.62 NS 0.19
N 0.94 0.17 1.47 0.83 0.38 0.16
Ix N 1.28 0.23 2.74 1.89 0.89 0.27
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Table (8): Effect of interaction between wheat cultivars and N-fertilizer
levels (CxN) on number of spikelets/ spike and spike
length (cm), during 2000/ 2001 growing season:

Wheat Wheat cultivars (C)
Trait cultivars 0 71.5 143.0 2145 286.0 Mean L.S.D.qs
(C)

No. of Sakha8 718 963 1200 1425 1488 1159 C=066
W Sakha 663 963 1293 1573 16.87 1236 N=0.83
spikelets/ .o CN'= 1.24
SPike  —flean 691 063 1247 1499 1588 11.98 CN''=1.17
Spike Sakha8 489 647 7.80 901 955 754 C=0.32

Sakha 49 679 821 1000 1063 811 N=038
length 69 CN*= 057

(em) Mean 490 663 801 951 1009 7.83 CN''=0.54

+: To compare two cultivar means at the same or different levels of
nitrogen, for each trait
++: To compare two nitrogen levels at the cultivars, for each trait

REFERENCES

A.0.A.C. (1985). Official Methods of Analysis 13" Ed. Association of
Agriculture Chemists. Washington D.C., USA.

Abd EL- Gawad, A.A., N.A. Nour- El Din, M.A. Ashoub and M.A.
Kashabah (19¢3). Studies on consumptive use and irrigation
scheduling n relation to nitrogen fertilization on wheat. II-
Response of wheat yield and its attributes. Ain Shams Univ.
Cairo, Egypt. Annals of Agric. Sci., 38:173-181.

Abd EL-Gawad, A.A., A. EL-Tabbakh, A.S. Edris and A.M. Abo Shetaia
(1986). Potential productivity of wheat in Egypt. VII- Response of
wheat cultivars to different nitrogen levels. Ain Shams Univ.,
Cairo, Egypt. Annals of Agric- Sci., 31: 1159- 1172.

Abd EL-Raouf, M.S., M.S. EL-Sayed, H.M. Soliman and .M. Sadek
(1986). Yield response of some semidwarf wheat varieties to NPK
levels. Proc. 2" Conf. Agro. Alex., Egypt. 1: 603- 617.

Abdul Galil, A.A., H.A. Basha, S.A.E. Mowafy and M.M. Seham {2003).
Effect of phosphorus addition on the response of four wheat
cultivars to N fertilization level under sandy soil conditions.
Minufiya J. Agric. Res., 28(1): 1- 22.

Abdul Galil, A.A., O.E. Zeiton, A.Y. EL- Bana and S.A. Mowafy (2000).
Effect of row spacing and splitting of nitrogen on wheat under
sandy soil conditions. li- Grain yield and inter-intra row

Vol. 14 (1),2009 152



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

competition. Proc. 9" Conf. Agron., Minufia Univ., 1- 2 Sept.: 71- 91.

Abo-Warda, A.M.A. (2002). Evaluation of some wheat genotypes under

different irrigation treatments and nitrogen levels in sandy soil
Minofiya J. Agric. Res. 27: 181- 196.

Attia, N.A. and R.M. Aly (1998). Effect of different levels of nitrogen and
phosphours fertilizers with the application of rabbit manure on
yield potentiality of wheat in sandy soils. Zagazig J. Agric. Res.
25(4): 595- 617.

Awad, A.M., EL-Zaher, M.A. Moustafa, M.A. Sayed and A.M. Osman.
(2000). Wheat production on sandy soils using different
fertilization methods and irrigation regimes. Alex. J. Agric. Res.,
45: 36- 61.

Boquet D.J. and C.C. Johnson (1987). Fertilizer effects on yield, grain
composition and foliar disease of double crop soft red winter
wheat. Agron. J., 79: 135-141.

EL-Bana, A.Y.A. and R.M. Aly (1993). Effect of nitrogen fertilization levels
on yield and yield attributes of some wheat cultivars in newly
cultivated sandy soil. Zagazig J. Agric. Res., 20(6): 1739- 1749,

EL-Eryani, A.A. (1995). Effects of management systems on several wheat
genotypes productivity. M.Sc. Thesis Fac. of Agric., Alex. Univ.,
Egypt.

EL-Genbeehy, M.M. (1994). Response of field grown wheat to biofertilzer
and nitrogen fertilization. Com. in Sci. and Dev., 48: 25- 42.

Fayed, E.H. (1992). Response of wheat cuitivars to nitrogen rates and time
of application in newly reclaimed sandy soil of Egypt. J.Appl.
Sci.,7(6):506-528.

Guttieri, M.J, R. Ahmed, J.C. Stark and E.Souza (2000). End- use quality
of six hard red spring wheat cultivars at different irrigation levels.
Crop Sci., 40: 631- 635.

Halvorson, A.D., A.L. Black, J.M. Krupinsky and S.D. Merill (1999).
Dryland winter wheat response to tillage and nitrogen within an
annual cropping system. Agron. J., 91: 702- 707.

Hassaan, R.K. (2003) Effect of drought stress on yield and yield
components of some wheat and Triticale genotypes. Ain Shams
Univ., Cairo, Egypt. Annals of Agric. Sci., 48: 117- 129,

Hassan, A.A. and A.B. Gaballah (2000). Response of some wheat
cultivars to different levels and sources of N fertilizers under new
reclaimed sandy soils. Zagazig J. Agric. Res., 27(1): 13- 29.

Hassanien, M.S., M.A. Ahmed and D.M. EL- Hariri (1997). Response of
some wheat cultivars to different nitrogen sources. Mansoura J.
Agric Sci., 22 (2): 349- 360.

Vol. 14 (1),2609 153



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

Heinawy, F.A. and M.F. Wahba (2003). Effect of water stress in late
growth stages of some wheat cultivars. Mansoura Univ., Egypt. J.
of Agric. Sci., 28: 729- 745. '

Khater, A.N., H.H. Abdel — Maksoud and H.M. Eid (1997). Response of
some wheat cultivars and their water relation to different irrigation
levels in Middle Delta. Egypt. J. App. Sci., 12(5): 142- 158.

Moselhy, N.M. (1995). Raising wheat under desert conditions in Egypt.
Ph.D. Thesis, Fac. of Agric., Zagazig Univ., Egypt.

Moussa, A.M. and H.H. Abdel- Maksoud (2004). Effect of soil moisture
regime on yield and its components and water use efficiency for
some wheat cultivars. Annals Agric. Sci., Ain Shams Univ., Cairo.,
49(2): 515- 530.

Mowafy, S.A. (1999). Effect of row spacing and splitting of nitrogen on
wheat under sandy soil conditions. Ph.D. Thesis, Fac. of Agric.,
Zagazig Univ., Egypt.

Salem, E.M., M.A. Ashoub, M.O. Salem and M.F. Hamed (2003).
Response of wheat to supplemental irrigation and fertilizer under
North Western Ccast of Egypt. Zagazig J. Agric. Res., 30(4):
1343- 1363.

Shalaby, E.E. (1986). Response of wheat and Triticale to different nitrogen
levels and seeding rates. Proc. 2™ conf. Agron. Alex., Egypt. 1:
575- 587.

Shalaby, E.E., M.M. EL Genbeehy and M.H. EL- Sheikh (1992).
Performance of wheat genotypes under drought stress. Alex. J.
Agric. Res. 37 33-51.

Singh, S. and V.M. Bahan (1998). Response of wheat (Triticurm aestivurn)
and associated weeds to irrigation regime, nitrogen and 2, 4-D.
indian J. of Agron., 43(4). 662- 667.

Soliman, K.G. (2000). Wheat yieid and chemical composition in a newly
cultivated sandy soil as affected by heavy N application from
different sources. Egypt. J. Appl. Sci., 15(5): 301- 324.

Steel, R.G. and T.H. Torrie (1980). Principles and Procedures of Statistics.
2" Ed. MC. Graw- Hill Book Co., New York, USA.

Vol. 14 (1),2009 154



J. Adv. Agric. Res. { Fac. Ag. Saba Basha)

u.gﬂ\uﬂﬂd\
Cobhainl) duda gl V) iy ciad (g puadl

** sl $29059 Je ) daaa - "Q\J.\guua..am.\m—'dglué} Gl pluas
A iyl Aaala — eIl Aot 3 S ~Jualad) aud ®
Ll Aaals — ) geien Aot 0 Al ~Jualaal ol *®

Ailaiey 2 Y Andda g~ e e S de e —olilin sy s
Jeb Ll Al 0 G Gllny (Yo YY) YLV /T ) aage DA 5 el Ahaila. - ol
) 5 el gradll e Lalil e (LB Dy Ly o opm Tr —pss 10) adanll (6 ) il i
SYVEL SVEY VY0~ i a) 53V slend] e Ol glane daedy baged da (14 WL & A
(LSa /Oy s paS YAR

kil Cuaad Cua @S )l o sad Ak pdal pganad Al 2 8 padil
bl Cuanad g i A i kil e U ple ) a5 65 L 5 0 5 il dgeasi )
e ) bl e daadl Gl giaall due il Caas

3l Sl af M s 8 o V0 IS il @l s of Al 03 il Caaayl 3
e S da i 133 Can Byl page NS g ol il i il e b &y pina
059~ W G5y mam Ve I g5y T [l s~ 0 el Jgeane — gl gl J guandd
by 5ol Sa el e WY1 sae —olall Job Al oDl e ~Ain [l
ALl 5y I e gie il s el ey ) fon Tl e ol (5 4 ladl
2 e dia A5 Wy — s sl DS Lgine sbaall Jales dia 35 2 (n 3 ~Lsine ol
Y eyl ALl gk R 20 1S A e gall U yine A [ pnl)

SRl ~ e s DS b g 0 5 A Sliall JS o Al il ekl S
Wi o [oNind) 3o~ [ pall s Gliea qaila ) =J ol e Tpfliad) sae dia
A U el i el i el iy Ugine 25 ) = 500 gl 3 L) ke

Vol. 14 (1),2009 155



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

Ll Sl gl el i) e 38 VY Laa Caieally 2l ~ i /gl 0 b gie e
oYY chiaally 5l At gy A /D! e faal

[Handl e i o Glially 5ol S B o 6 sine Jelis 0 gay Al ol pils DS
I gl i) Yk s

il L 5y Y sl Al il 2 ekl eyl sl Al
Jalae di o e Ll pen gl DS A L 2 45 D) Sliall JS0 A gl Alle i 00 2aal
A Shieall 3 Sl gie 85005 g4 bl slaY1 IS Cua —Au 0l e J Y pagddl L Slaal
s oY el Jaea 50k JS e dlly =Y a3 slastt Jalea bl —lgdal 0 S
L JUSa [omy fi aaS YV L0 Jun

et Ny DLLYY Ty gy 5 I S G s gine JeliS dgmy Al oda pil i
s IS Laiy =4 ! e ge WS 3 Cipall Jpeanay 5ol Jpoadll s e 54 5)1
5 %y Al S yhy Al /il 2 ~Eie foopall s Slical il Gyia Je il
i fsind s Al Lgine Selill 1n 1S G b ¢ B apall b elliy gl alad
U P> LIFWPOL R IR T S P9

9 el ¥ anay il il G el & pine Lind Al 02 il iaaa
Al Jgls Al [2diall 220 dies Je | GO as gl

JLKa ;/;,}J-'\ JoaS YV €0 Jaar 5y Y] apandll dpea gl Sy Al jall 020 o ey
CHCURP DN FURF - FNCORT E VRS I R PR P PR T SURUSVETIN SV
XVt B el Y1 gk s

Vol. 14 (1), 2009 156





