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ABSTRACT

Two field experiments were conduced during the two growing seasons of
2004/2005 and 2005/2006 at Sakha Agricultural Research Station Farm to Study the
effect of different border widths, irrigation discharge and nitrogen fertilizer levels on
wheat crop yield. The split split plot design with four replicates was used. The main
plots randomly assigned to three border widths (7, 11 and 15 m), the sub plots to
three irrigation discharges (2.5, 3 and 3.5 L.sec*m!) and the sub sub plots to three
nitrogen fertilizer levels (80, 100 and 120% N) from recommended dose (75 kg N
fed™?).

The results revealed that the combination between 11 m border width, 3.5
L.sec™m™ and 120% N from recommended dose increased wheat grain, straw and
1000 grains weight in the two season of study followed by the treatments; 15 m border
width, 3 or 3.5 L.sec*m™ irrigation discharge and 120% N from recommended dose.
Moreover, the above mentioned treatments produced the highest protein percentage.

The highest concentration of nitrogen and its uptake by wheat grains and
straw were achieved with 11 m border width, 3.5 L.secm?® and 120% N from
recommended dose. While the highest values of fertilizer use efficacy were achieved
under 15 border width, 3.5 L.sec'm? water discharge and 120% N from
recommended dose.

It could be concluded that the interaction between 11 m border width, 3.5
L.sec*m™ water discharge and 120% N from recommended dose achieved the best
highest wheat yield at North Nile Delta.

INTRODUCTION

The agricultural sector is the largest user and consumer of water in
Egypt, with its share exceeding 85% of the total water supply for. Irrigation is
considered to be one of the most important operations of crop production
through its effect on the availability of soil moisture and nutrients to the plant.
Under the limited of both irrigation water and the agricultural land in Egypt,
enhancement of effective irrigation water management plan is needed to
reach the maximum water and land use efficiency.

The wheat grain yield increased with increasing nitrogen rate and
irrigation frequency. The highest grain yield of 3.65 ton ha'! was obtained with
180 kg N + irrigation at: cumulative pan evaporation ratio of 1.2. The N
content in shoot at the spike initiation stage was higher in irrigated than in
unirrigated crops, but the reverse was true for N content in grain and straw at
maturity. Total N uptake was the highest with 180 kg N. N use efficiency was
the highest with 60 kg N + irrigation at 1.2 irrigation water: cumulative pan
evaporation ratio. (Askok et al., 1995).

The wheat grain yield was affected more with fertilizer combination
128 N, 111 P and 25 K kg h* with 100 mm depth of irrigation water than with
other combinations of fertilizer and irrigation depths. This combination yielded
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6223 kg ha! of wheat grain (Akhtar et al., 1995). Firzzone et al. (1996) found
that the maximum grain yield (5466.5 kg hal) was observed for 274 mm
irrigation depth and 80 kg N hal. The number of grains per spike increased
with the water depth and N level, with the maximum 40.7 for 157 mm of water
and 160 kg. N. hal. The weight of 1000 grains decreased and the fertile
tillers ratio increased up to 240 mm of water and 160 kg N ha'.

The water stream size of 4 L. sec’m achieved the highest grain
yield and yield components under all different border length (EI-Mowelhi et
al., 1999).

El-Sherbieny et al. (1999) found that the N, P uptake was
significantly increased due to increasing N level from 75 to 125 kg N fed.
Also, the grain protein content was increased from 9.38 to 12.5%.

El-Zeky (2005) and El-Sebaey (2006) showed that increasing applied
nitrogen fertilizer gradually increased the amount of nitrogen uptake by wheat
plant.

MATERIALS AND METHODS

Two field experiments were conduced during the two growing
seasons of 2004/2005 and 2005/2006 at Sakha Agricultural Research Station
Farm to study the effect of different border widths, irrigation water discharge
and nitrogen fertilizer levels on wheat crop yield. Some physical and chemical
properties of experimental field are shown in Table (1) and were determined
according to standard methods after Black (1965), Vomocil (1957), Jackson
(1967) and Garcia (1979).

Table (1): Main physical and chemical properties of soil experimental
field during the two seasons of study.

Soil moisture Soil pH EC Bulk
characteristics % (0-60 cm) (1 2p5) dSrﬁ’l density,
F.C. W.P A.S.M. T gcm

Texture
class

Seasons
of study

2004/2005| 39.34 | 21.43 17.90 7.99 1.75 1.22 Clay
2005/2006 | 39.41 21.01 18.40 8.05 2.1 1.20 Clay

A split split plot design with four replicates was used, the main plots
were border width, the sub plots were irrigation water discharge and sub sub
plots assigned to nitrogen fertilizer levels. These treatments were carried out
under cultivation of wheat crop as follows:

e Border widths (W): 7, 11 and 15 m.

e Irrigation water discharge (D): 2.5, 3.0 and 3.5 L. sec*m-2.

e Nitrogen fertilizer levels (N): 80, 100, 120% N from recommended dose
(75 kg N fed?).

Wheat crop variety Sakha 93 was cultivated on Nov. 18" and
harvested in May 7%, 2004/2005 in the first season. While, the second
season the same variety was planted on Nov. 23, 2005/2006 and harvested
on May 2,

Character studies:
e Grainyield (kg fed?).
e Straw yield (kg fed?)
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e 1000 grain weight (g)
Nutritional analysis:
1. Total nitrogen was determined using micro-kjeldahl method described
by Jackson (1967).
2. Crude protein content was calculated by multiplying the nitrogen
percentage by 5.7 (A.O.A.C. 1980).
Statistical analysis:
Almost all the data collected were subjected to the statistical analysis
according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Effect of different applied treatments on:
1. Yield and yield components:

Data in Table (2) indicated that the different treatments had a
significant effect on wheat yield and its components for both seasons. The
border width of 11 m produced the highest values of grain yield, straw yield
and 1000 grains weight of (2256.22 and 2230.67 kg fed?), (4880.00 and
5130.67 kg fed?) and (48.96 and 49.15 g), respectively.,

Table (2): Effect of different border widths, water discharge and nitrogen
fertilizer levels on grain, straw yields and weight of 1000 grain
of wheat in the two season of study.

2004/2005 2005/2006
Treatments Grain yield|Straw yield|1000 grain|Grain yield |Straw yield|1000 grain
kg fed? | Kg fed* (9) kg fed? | Kg fed* (9)
Wwidth (w)

Wi=7m 1990.00 | 4354.44 47.976 2027.78 | 4690.56 47.436
W,=11m 2256.22 4880.00 48.961 2230.67 5130.67 49.158
W;3;=15m 2187.22 4159.11 47.336 2161.78 4180.33 48.238

F_test *% *% *k *k *% *%
LSD 5% 157.725 232.51 0.707 137.64 353.36 0.736
LSD 1% 222.50 446.98 0.991 184.31 478.35 1.038

Discharge (D)
D;=25L.sectm? | 2000.78 4249.11 47.483 2006.44 4441.78 47.630
D,=3.0L. sectm? | 2146.78 4474.67 48.112 2164.00 4552.67 48.300
D;=3.5L.sectm? | 2232.89 4669.78 49.025 2139.78 5023.11 48.402

** * * *% *

F-test *x
LSD 5% 146.33 332.34 0.691 145.76 331.48 0.681
LSD 1% 198.11 443.81 0.929 195.08 442.23 0.917

Nitrogen (N)

N; = 80% 2000.44 4154.89 47.751 1989.00 4232.44 47.959
N, = 100% 2100.00 4473.44 47.836 2153.78 4585.78 48.080
N3 =120 % 2235.11 4864.22 48.716 2306.44 4999.3 48.794

F_test *% *% *% *% *% *
LSD 5% 134.05 340.38 0.658 137.46 350.81 0.657
LSD 1% 177.91 451.74 0.877 182.44 465.59 0.875

Interaction Interaction

W xD NS *x * NS *x N.S

W X N * * NS * * *

D xN * N.S * * N.S *

W X D X N * * * * * *
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Concerning irrigation water discharge data indicated that, the highest
wheat yield (2232.89 and 2139.78 kg grain yield fed!) (4669.78 and 5023.11
kg straw yield fed?) and (49.025 and 48.402 for 1000 grain weight, g) were
obtained with 3.5 L. sec'm water discharge in both season of study,
respectively.

Data clearly show that application of 120% N from recommended
dose gave the highest wheat yield and yield components. These results are
in agreement with those reported by Firzzone et al. (1996). The interaction
between (W x D x N) was significant with grain yield, straw yield and 1000
grain weight. From the above mentioned discussion it could be concluded
that using 11 m border width, 3.5 L.sec’?m-1 water discharge and application
of 120% N from recommended dose markedly increased wheat yield and
their components.

2. Nitrogen concentration % in grain, straw and protein content in
wheat:

Data in Table (3) indicated that there was highly significant effect of
different treatments on nitrogen concentration in grain, straw and protein
content in grain wheat for both seasons of study.

Table (3):  Nitrogen concentration (%) in wheat grain, straw and
protein concentration % as affected by different treatments
during the two seasons of study.

Treatments N% in grains N% in straw Protein % in grains
2004/2005 | 2005/2006 | 2004/2005 | 2005/2006 | 2004/2005 | 2005/2006
Width (w)
Wi=7m 2.03 2.06 0.34 0.34 11.57 11.74
W,=11m 2.22 2.18 0.39 0.40 12.65 12.43
W;3;=15m 221 2.18 0.38 0.39 12.43 12.43
F_test *% **k *% *% *% *%
LSD 5% 0.063 0.034 0.004 0.004 0.33 0.30
LSD 1% 0.95 0.047 0.005 0.006 0.60 0.62
Discharge (D)
D;=25L.sectm? 212 211 0.36 0.37 12.08 12.03
D,=3.0L.sec’m? 2.15 2.13 0.38 0.39 12.26 12.14
D;=3.5L.sectm? 2.16 2.19 0.39 0.40 12.31 12.48
F_test * *% *k *% * *%
LSD 5% 0.033 0.032 0.004 0.004 0.20 0.30
LSD 1% 0.047 0.043 0.006 0.006 0.61 0.40
Nitrogen (N)
N; = 80% 1.93 1.86 0.35 0.36 11.00 10.60
N, = 100% 2.25 2.23 0.38 0.39 12.82 12.71
N3z = 120 % 2.27 2.34 0.40 0.41 12.94 13.33
F_test *% ** *% *% *% *%
LSD 5% 0.095 0.033 0.04 0.003 0.42 0.51
LSD 1% 0.127 0.044 0.005 0.005 0.72 0.81
Interaction Interaction
W X D * *% NS * * *
W X N *% ** *% *% *% *%
DxN * N.S * * * *
W X D X N *k *% *% *% * *
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Under 11 m border width, it was produced the highest values of
nitrogen concentration in grain, straw and protein content in grain (2.72 and
2.18% N in grain content), (0.39 and 0.40% N from straw) and (12.65 and
12.43% protein), respectively. The highest values of nitrogen concentration in
grain, straw and protein were obtained with 3.5 L. sec*m! water discharge.
Also, 120% N from recommended dose gave the highest values. These
results are corresponded to those obtained by El-Sherbieny et al. (1999).

The interaction between (W x D x N) was significant with nitrogen
concentration in grain, straw and protein %.

From the above mentioned discussion, it could be concluded that the
11 m border width, 3.5 L. secm® water discharge and 120% N from
recommended dose are suitable in old land.

3. Nitrogen uptake of wheat grain and straw:

Data in Table (4) show that the nitrogen uptake of wheat grain and
straw were affected significantly by different treatments. The highest values
of nitrogen uptake were achieved with 11 m border width, 3.5 L. secm-
water discharge and 120 % N from recommended dose in the two seasons of
study. These results are similar with those reported El-Zeky (2005) and El-
Sebaey (2006).

Table (4):Nitrogen uptake (kg N fed?) of wheat grain and straw of wheat
crop as affected by different treatments during the two

growing seasons.
N uptake by wheat grains N uptake by wheat straw
Treatments (kg fed™) (kg fed?)
2004/2005 2005/2006 2004/2005 2005/2006
Width (W)
W;=7m 40.5 42.0 14.8 16.0
W;=11m 49.7 49.3 19.3 20.5
W;3=15m 49.5 47.6 16.4 16.5
F_test ** ** *% *%
LSD 5% 2.952 0.739 0.176 0.232
LSD 1% 3.943 1.013 0.238 0.322
Discharge (D)
D;=25LS'm? 44.0 42.8 16.3 16.1
D, =3.0LS'm? 46.7 47.9 16.5 17.8
D;=3.5LS'm? 47.0 48.2 17.8 19.2
F_test * *% *%k *%
LSD 5% 2.965 0.692 0.188 0.213
LSD 1% 3.956 0.929 0.253 0.288
Nitrogen (N)
N: = 80% 41.6 42.1 13.4 14.2
N, = 100% 47.7 48.1 16.9 18.0
N3 = 120% 50.4 55.6 20.1 21.0
F_test *% *% *% *%
LSD 5% 3.503 0.711 0.172 0.191
LSD 1% 4.665 0.947 0.228 0.255
Interaction Interaction
W X D ** ** ** **
W x N N.S * ** **
D X N * *% *% *%
W X D X N ** ** *% *%
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Fertilizer use efficiency:

Data in Table (5) show that the fertilizer use efficiency values were
affected by different treatments in the two seasons of study. The highest
values of fertilizer use efficiency (88.06 and 85.87%) were achieved by 15 m
border width, 3.5 L. sec!m water discharge and 120% N from
recommended dose in the two seasons of study. These results could be
confirmed by those obtained by Askok et al. (1995).

It could be concluded that, the combination of 11 m border width, 3.5
L. sec'm water discharge and 120% N from recommended dose achieved
the best highest wheat yield at North Nile Delta.

Table (5): Effect of different border widths, water discharge and
nitrogen fertilizer levels on fertilizer use efficiency in the two
growing seasons.

Treatments Fertilizer use efficiency %
m | L.sec'm? | N% 2004/2005 2005/2006
80 68.81 69.95
25 100 74.92 76.89
120 68.98 77.16
80 78.7 76.73
7 3.0 100 82.59 76.70
120 77.30 74.43
80 70.80 72.60
35 100 69.20 7.08
120 73.68 77.64
80 79.45 78.87
25 100 76.67 79.08
120 83.04 81.29
80 78.21 79.18
11 3.0 100 84.8 79.37
120 85.01 79.54
80 80.71 82.06
35 100 84.09 84.20
120 82.74 84.55
80 81.96 74.20
25 100 78.48 78.81
120 80.43 70.46
80 79.28 77.200
15 3.0 100 81.59 78.30
120 80.40 84.05
80 81.91 79.87
35 100 85.00 83.13
120 88.06 85.87
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