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ABSTRACT

Two field experiments were carried out at Zarzora Agricultural Research Station, Etay-El- Barod, El-
Behera Governorate, Egypt during 2010 /2011 and 2011/2012 seasons to study the effect of different
nitrogen levels on some cultivars of wheat. The experiment layout was a split plot design with four
replications. This experiment included 25 treatments. Five cultivars, i.e. Sakha 93, Sakha 94, Giza 168, Sids
12 and Misr 1, were randomly distributed in the main plots and five nitrogen levels (0, 30, 60, 90 and 120 kg
N/ fed.) were randomly allocated in the sub- plots. The area of each sub - plot was 4.5 m% This study was
performed to find out the yielding ability of some local wheat cultivars as affected by nitrogen fertilization.
The techniques utilized include fitting polynomial curves and performing economic analysis of the response
curve.

The results indicated that all cultivars significantly differed in all the studied traits. Sids 12 was
superior to the other cultivars in spike length, the number of grains/spike and 1000- grain weight in both
seasons. Sids 12 and Giza 168 out - yielded Sakha 93 and Sakha 94, while Misr 1 was the poorest yielding of
grains in both seasons. Nitrogen rates significantly influenced spike length. The tallest spikes were obtained
at 90 and 120 kg N/ fed and the shortest at the minimum nitrogen rate. Number of grains/spike and 1000 —
grain weight were significantly different at the extremes of nitrogen applications. The highest grain yield
was obtained at 90kg N/ fed. in both seasons. It was concluded that the maximum grain yield could be
obtained by sowing Sids 12 and Giza 168 wheat cultivars under 90 kg N/ fed. The quadratic model was the
best among the response models tested for describing response of grain yield of the five wheat cultivars to
the nitrogen levels in both seasons.

The economic optimum N rate ranged from 71.83 to 85.21 N kg /fed. Grain yield at the optimum
nitrogen rate ranged from 17.81 to 20.57 ard/ fed. Return ranged from 5548.31 to 6475.42 LE/ fed.

Key words: Economic Analysis and Return , Linear , nitrogen fertilizer , Polynomial Regression , Quadratic,
guadratic and expontial, Square root ,wheat cultivars.

1. INTRODUCTION Sakha 69 and Giza 157 cultivars gave the highest

Increasing wheat productivity under Egyptian  grain yield/fed. Mohamed (1999) found that Sids 3,
conditions is one of the main targets of wheat  Giza 167 and Sids 1 had the highest spike yield.
agronomists. Yield of wheat is a function of many  Also, Giza 167, Gemmiza 5 and Sids 3 gave heavier
factors among which the cultivars and nitrogen ~ 1000- grain weight. However, Giza 164, Gemmiza
fertilization being the most important ones. 5 and Gemmiza 1 were loaded with the higher
Several investigators reported that wheat  number of kernels / spike. Moreover, Sids 3, Sids 1
cultivars significantly differed in grain yield and and Giza 167 secured higher grain yield. Although
most of the studied characters. Hassanein et al.  variety response significantly differed in most
(1997) and EIl- Karamity (1998) found that Sids  cases, no varietal x fertilizer interaction was
cultivars (Sids 6, 7 and 8) surpassed Giza 163, Giza  recorded except spike yield and grain yield in the
164 and Sakha 69 in yield components, grain and  second season. Spike yield, 1000- grain weight and
straw yields. Abdel Magied (1999) reported that  the number of grains / spike were the most
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prominent effects on grain yield variation with R?
value being 94%. Salem (1999) indicated that Sids
6 gave the highest grain and protein yield, while
Sids 4 gave the highest straw yield. While, Sharshar
and El- Said (2000) reported that wheat cultivars
significantly differed in grain yield and most of the
measured traits. Moreover, the highest number of
spikelets per spike and grain yield/ fed were
recorded on Sakha 69 wheat cultivar. Ashmawy and
Abo- Warda (2002) indicated that Giza 168 cultivar
significantly surpassed Sids 1 and Gemmiza 9
cultivars in all the studied characters. The highest
grain yield was obtained on Sakha 93 followed by
Giza 168 in both seasons. Gemmiza 9 produced the
lowest grain yield in both seasons. Abd-EI-Nour
and El-Fateh (2011) found that Shandaweel cultivar
gave the lowest vyield, while the other two
genotypes Giza 168, and Dovin — 2 gave the highest
grain yield in both seasons.

It has been found that nitrogen element is the
most limiting factor for increasing wheat grain
yield. Even though,the results of many research
work in Egypt stressed that the optimum N-
fertilization level for wheat, widely varied in
amounts ranged between 80 up to 160 kg N /fed. as
reported by Eman (1985), El- Ghareib and El-
Monoufi (1988), Fayed (1992) (EI — Shami et al.
(1995), Essa (1996), Mostafa et al. (1997), Sorour
et al. 1998, Mohamed 1999 and Mosalem et al.
1999). They found that the number of spikes / m?,
the number of grains / spike and grain yield of
wheat were maximized by increasing nitrogen level.
Ashmawy and Abo-Warda (2002) found that the
highest grain yield / fed (16.78 ard) was produced
by adding 120 kg N/ fed. Applying nitrogen
fertilizer up to 50 kg N/ fed. caused significant
increases in wheat yield. This view was also
reported by Zeidan et al. (2009) who found that the
highest grain yield was recorded by 50 kg N/ fed
followed by 75 kg N/fed. Abd-El- Nour and El-
Fateh (2011) indicated that the favorable effect of
increasing nitrogen fertilizer levels on the dry
matter might be due to the fact that nitrogen
fertilizer is considered as one of the essential
nutrients for wheat growth and subsequently the
grain and straw yield. Also, Giovani et al.(2012)
indicated that the higher performance of yield
components was associated with higher nitrogen
levels and showing that the positive effect of
nitrogen fertilizer levels on grain yield was related
to better performance of grain yield components.
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Yields of the crop are regressed against applied
nutrient levels. Using response curve leads to
calculate economic optimum levels. Khalil et al
.(1986) reported that curve linear polynomials,
considering cost factors, recommended 100 kg N /
fed for the Delta, 60 kg N / fed for middle Egypt
and 80 kg N / fed for Upper Egypt. Mohamed
(1999) found that quadratic model was the best
model fitted to the grain yield of wheat for all the
studied cultivars except Gemmiza 5. He also
noticed that grain yield was gradually increased by
increasing nitrogen fertilizer rate. Ashmawy and
Abo-Warda (2002) indicated that quadratic model
worked well for describing the response of grain
yield /fed. to nitrogen fertilization for the three
tested cultivars during the two seasons. This model
had the highest coefficient of determination (R ?)
and the lowest standard error (SE) showing
significant compared with linear model. Optimum
nitrogen rate ranged from 84.4 to 103.0 kg/ fed.
Grain vyield at optimum N level was ranged from
11.85 ard / fed to 20.30 ard / fed and the return
ranged from 1093.8 LE/ fed to 1975.4 LE/ fed.
Response curve for N and K nutrients are mostly
quadratic and square root quadratic, while that for P
and other immobile nutrients is linear plateau.

The present study was performed to find out
the yielding ability of some local wheat cultivars as
affected by nitrogen fertilization. The techniques
utilized include fitting polynomial curves and
performing economic analysis of the response
curve.

2. MATERIALS AND METHODS

The present study was carried out at Zarzora
Agricultural Research Station, Etay — El- Barod, EI-
Behera Governorate during the two successive
seasons 2010/ 2011 and 2011/ 2012. The
experiment layout was a split plot design with four
replications.  This experiment included 25
treatments. Five cultivars i.e. Sakha 93, Sakha 94,
Giza 168, Sids 12 and Misr 1, randomly distributed
in the main plot, and five nitrogen levels (without
N, 30, 60, 90 and 120 kg N/ fed.) were randomly
allocated in the sub plots. The area of each sub plot
was 45 m® (1.5m wide and 3 m length). The
preceding crop was cotton in both seasons . Wheat
seeds were drilled in rows 20 cm apart at seeding
rate of 60 kg/ fed. Phosphate fertilizer at the rate of
155 kg P,Os / fed (100 kg calcium super
phosphate) was added during seed bed
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preparation.The amount of nitrogen as ammonium
nitrate (33.5N).was divided into two portions, one
being applied immediately before the first irrigation
and the rest was applied before the second
irrigation. Soil structure and chemical analysis of
the experimental field are presented in Table (1).

Table (1).Chemical and physical characteristic
of the experimental field before
experiment performance.

- 2010/2011 | 2011/2012

Characteristics

season season

Chemical analysis
PH 7.71 7.52
0.M.% 1.32 1.24
EC mm 1.51 1.23
CaCoO 3% 5.21 4.82
N (ppm) 30.23 26.41
P (ppm) 111 9.5
K (ppm) 352 340
Mechanical analysis

Sand% 57.28 61.22
Silt % 32.21 30.32
Clay % 10.72 8.78
Textural Class Sandy Sandy

Loam Loam

Characteristics of spike length number of
grains / spike and 1000- grain weight were recorded
from ten plants, randomly chosen from the four
inner rows for each plot. Grain yield was estimated
on whole sub plot basis.

A single analysis of variance was separately
done for the data of each season analysis according
to Snedecor and Cochran (1980). Treatment means
were compared using the least significant
difference test (L.S.D.) at 0.05 level of significance
according to Steel and Torrie (1987).

Response curve analysis

Decisions concerning optimum rates of
nitrogen fertilization directly or indirectly involve
fitting some type of models to the data collected
when several rates of nitrogen fertilizer are applied.
Four response models were fitted to the data of
grain yield / fed for the five tested cultivars during
the first and second seasons according to Neter et
al. .(1990). The tested models were linear,
guadratic, square root quadratic and exponential
model.
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Functional forms Equation

Linear Y=a+ bx
Quadratic Y=a+ bx + cx?
Square root quadratic Y=a+bx+cx'?
Exponential Y=ab*

Where, Y represents yield, x is the nutrient applied,
a represents as intercept, b and c are coefficients of
the regression equation.

Coefficient of determination (R?), standard
error of estimate (SE) and significance of the model
were the basis considered comparing among the
above mentioned response models. The significant
model that had the highest (R%) value and the lowest
estimate (SE) was the best model for describing the
relationship between grain yield and N fertilization.
2.1. Economic analysis

The economic techniques used to determine
the optimum fertilizer rate heavily depend on the
model used to fit data. Economic optimum
fertilizer rate also depends directly on the price of
the fertilizer and selling price of the grains.

For a single variable model being fitted to the
data from a single site- year, the optimal rate could
be obtained by optimizing the total profit equation
(Engelstad, 1985, and Dillon and Anderson, 1990).
In this case, since we are fixing the levels of all
other factors throughout all our experiment plots,
then the total profit equation represents returns for
those fixed factors. Calculus techniques are then
used to maximize the total profit.

The total profit equation is:

m="P,f(x)- P,x

Where:TT is the amount of profit, ¥
of the product, P, is the price of input (in this case
nitrogen), x is the level of input (in this case
nitrogen) and f(x) is the production function.
By taking the first derivative of the above profit
equation with respect to x and equating that to zero:
G (x)
— =P, Jf——Px={]
g, - ax

Which can be written as:

P, of(x)o, =P,

This gives the first order condition on profit
maximization which says that the marginal value of
the product should equal the fertilizer price at the
optimum. Solving this first order condition for the

is the price
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level of x (the only unknown) gives the optimum
nitrogen level. In other words, the farmer would
continue increasing nitrogen until the returns from
the last unit added is just equal to that unit’s price.
The price of ammonium nitrate as a source of
nitrogen used in the present study and the price of
wheat grains considered for the economic analysis
were those prevailing in Cairo, Egypt during 2010 /
2011 and 2011 / 2012 i.e. LE 4.18 / kg for
ammonium nitrate and LE 272 / ard in 2010 / 2011
and LE 352/ ard in 2011 / 2012 for wheat grains.

3.RESULTS AND DISCUSSION

3.1. Yield and yield components
3.1.1. Effect of cultivars

All cultivars significantly differed in spike
length with Sids 12 exhibiting the highest and
Sakha 93 the lowest values in both seasons (Table
2). Giza 168 and Sids 12 did not significantly
differed in the number of grains / spike but both
produced significantly higher number than did
others in the first season, but in the second season,
Sids 12 was superior to the other cultivars in the
number of grains / spike. All cultivars significantly
differ in 1000 - grain weight in the two seasons with
Sids 12 was the heaviest, Giza 168 was
intermediate and Misr 1 was the lightest. The grain
yield (ard / fed) of Sids 12 and Giza 168 did not
significantly differ but both exceeded that of Misr
1. Sids 12 and Giza 168 outyielded Misrl and
Sakha 94 while Sakha 93 had the poorest yielded of
grains in both seasons. The highest grain yield/ fed
recorded by Sids 12 in both seasons.This could be
attributed to the heaviest 1000 - grain weight and
spike length. On the other hand, the main
contributing factors for the highest grain yield in
both seasons were heaviest 1000 — grain weight and
the great number of grains / spike. These results are
in harmony with those obtained by Hassanein et
al.(1997), El-Karamity (1998), Mohamed (1999),
Ashmawy and Abo-Warda (2002), and Abdel-
Nour and El- Fateh (2011).

3.1.2. Effect of nitrogen levels

Nitrogen rates significantly influenced spike
length. The tallest spikes were obtained at 60, 90
and 120 kg N/fed and the shortest at the control
(without nitrogen) (Table 3). Numbers of grains /
spike and 1000- grain weight were significantly
different at the extremes in nitrogen applications.
This was true in both seasons. The highest grain
yield was obtained at 90 kg N/ fed. in both seasons.
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This increment may be attributed to the greatest
spike length,the number of grains / spike and
heavier 1000 — grain weight. The lowest grain yield
recorded in the control and 30 kg N/ fed. in both
seasons. This reduction may be attributed to the
lowest spike length, the number of kernels / spike
and lightest 1000 — grain weight. These results
agree with those obtained by Eman (1985), El-
Ghareib and EI- Monoufi (1988), Fayed (1992) and
Giovani et al. (2012).
3.1.3. Effect of interactions

Data in Table (4) indicated that spike length,
the number of grains / spike, 1000- grain weight
and grain yield ard / fed were significantly affected
by the interaction between cultivars and nitrogen
levels in both seasons. The maximum grain yield
was obtained by sowing Sids 12 and Giza 168
cultivars under 90 kg N/ fed. in both seasons. This
increase may be due to the direct effect of nitrogen
in  increasing  meristimatic  activity  and
accumulation of photosynthesis assimilates in the
reproductive organs of wheat plants which led to
the increase in spike length, the number of grain /
spike and 1000 - grains weight. These findings are
similar to those obtained by Ashmawy and Abo-
Warda (2002).
3.1.4. Analysis of N response curve

Linear, quadratic, square root quadratic and
exponential models were fitted to the data of grain
yield / fed for the tested wheat cultivars in the first
and second seasons, respectively. Three bases were
considered to compare among the four models i.e.
coefficient of determination (R?), standard error of
estimate (SE) and the significance of the model.
The significant model which had the highest R? and
lowest SE was the best model fitted to the yield
data.

Table (5) shows the coefficient of determination
(R?), the standard error of estimate (SE) and the
calculated F value of the four models to study the
response of wheat yield to N fertilizer levels in both
seasons. The results indicate clearly that the highest
value of the coefficient of determination (R%) was in
favor of the quadratic model for the five tested
cultivars in the two seasons of the study. The values
of the R? of quadratic model were 94.3% and 85.4%
for Giza 168 in the two seasons, respectively.
Coefficients of determination values were 87.4%
and 81.4% in the first and the second seasons,
respectively, for Sakha 93. Coefficients of
determination values were 98.3% and 97.2%
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Table (2). Means of grain yield and its components as affected by cultivars in both seasons.

Characters - Cul-tivars - L.S.D
Giza 168 | Sakha 93 | Sids12 | Sakha94 | Misr1 | (0.05)
2010/2011 season
Spike length (cm) 13.43 12.18 14.16 12.59 12.33 0.865
Number of grain s/ spike 62.65 58.15 64.05 61.15 60.55 3.448
1000- grain weight (g) 49.38 4555 52.19 45.88 4574 | 1.441
Grain yield (ard/fed) 14.760 14.056 15.180 14.385 14.209 0.730
2011/2012 season
Spike length (cm) 11.940 11.040 12.545 11.395 11.360 0.289
Number of grains/spike 55.650 49.65 69.40 52.000 46.80 5.313
1000 grain weight (g) 49.740 41860 | 52.225 | 43.220 | 43.035 | 1.415
Grain yield (ard/fed) 15.615 14502 | 15.951 | 15437 | 14.663 | 0.920

Table (3). Means of grain yield and its components as affected by nitrogen levels
(N) in both seasons.

Characters Nitrogen fertilizer levels (kg N/fed) L.S.D
0 30 60 90 120 | (0.05
2010/2011 season
Spike length (cm) 11.64 13.03 | 13.40 | 13.30 13.30 0.544
Number of grains / spike | 46.50 60.30 | 65.45 | 72.50 | 61.80 3.105
1000- grain weight (g) 39.72 4599 | 50.07 | 51.53 51.42 1.280
Grain yield(ard/fed) 9.276 | 13.050 | 16.569 | 17.647 | 16.048 | 0.385
2011/2012 season
Spike length (cm) 10.240 [ 11.840 [ 12.185 | 12.025 | 11.990 [ 0.217
Number of grains / spike | 46.400 | 56.100 | 56.350 | 58.100 | 56.550 | 4.618
1000- grain weight (g) 42.665 | 45.265 | 47.390 | 48.065 | 47.265 | 1.673
Grain yield(ard/fed) 10.254 | 13.710 | 16.930 | 18.802 | 16.472 | 0.858

in the first and second seasons, respectively, for
Sids 12. R? the value for Sakha 94 was 99.1% and
99.2% in the first and second seasons, respectively.
R? value for Misr1 was 98.3%and 99.2% in the first
and second seasons, respectively. The square root
quadratic model ranked second concerning R? value
followed by exponential and linear models,
respectively, for the five tested cultivars in both
seasons. Exponential model had the lowest value of
SE followed by quadratic, square root quadratic and
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linear models, respectively. The result in Table (5)
showed clearly that the four tested models were
significant where they had significant F values.

It could be concluded that quadratic model was the
best of the response models tested for describing the
response of grain yield of wheat cultivars to
nitrogen fertilizer in both seasons, (Table 5 and
Figs. 1 to 10).These results are similar to those
obtained by Ashmawy (1994), Schlegel et al.
(1996) and El — Douby et al. (2001) who reported
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Table (4): Means of grain yield and its components as affected by the interaction between cultivars (V)

and nitrogen levels (N) in both seasons.

_ Spike length Number qf grains / 1000 - grain weight Grain yield (ard/fed)
Interaction (cm) spike (9)
2010/11 2011/12 2010/11 2011/12 2010/11 2011/12 2010/11 2011/12

Giza 168

Without N 12.00 10.60 43.75 44.00 42.25 39.23 9.73 10.66
30 kg N/fed 13.88 11.83 60.00 49.75 47.60 41.70 15.07 12.54
60 kg N/fed 13.25 12.60 66.50 53.25 51.85 45.23 16.54 18.94
90 kg N/fed 14.00 11.90 80.25 61.50 53.16 46.13 17.34 19.47
120 kg N/fed 14.00 12.78 62.75 51.50 52.01 42.90 15.12 16.46
Sakha 93

Without N 9.75 10.10 46.00 41.75 36.38 39.28 9.10 10.69
30 kg N/fed 13.00 11.35 54.75 44.00 43.38 39.70 11.48 13.01
60 kg N/fed 13.00 11.48 62.25 51.75 49.04 43.00 16.38 15.26
90 kg N/fed 12.50 11.08 66.75 61.50 49.21 44.55 17.36 18.65
120 kg N/fed 12.63 11.20 61.00 49.25 49.76 42.78 15.96 14.90
Sids 12

Without N 12.13 10.35 45.25 59.75 41.00 51.20 9.07 9.29
30 kg N/fed 14.14 12.75 63.00 60.25 50.13 51.33 13.86 14.43
60 kg N/fed 15.01 13.48 71.00 69.00 54.81 54.23 16.92 17.72
90 kg N/fed 15.01 13.83 76.75 73.50 56.55 51.50 17.45 20.52
120kg N/fed 14.51 12.33 64.25 84.50 58.46 52.88 18.60 17.79
Sakha 94

Without N 11.38 10.03 48.50 44.75 38.25 34.93 9.28 10.26
30 kg N/fed 11.87 11.65 67.50 56.75 44.05 44.18 12.78 14.85
60 kg N/fed 12.88 11.23 62.00 59.75 47.68 47.20 16.80 17.13
90 kg N/fed 12.50 11.98 67.50 58.00 50.53 44,55 17.68 18.21
120kg N/fed 12.75 12.10 60.25 59.00 48.88 45.25 15.40 16.74
Misr 1

Without N 13.88 10.13 49.00 41.75 40.74 48.00 9.21 10.36
30 kg N/fed 12.25 11.63 56.25 42.75 44.84 48.80 12.07 13.72
60 kg N/fed 12.88 12.15 65.50 51.00 46.95 52.28 16.21 15.61
90 kg N/fed 12.50 11.35 71.25 47.50 48.19 49.35 18.41 17.16
120kg N/fed 12.63 11.55 60.75 51.00 47.99 50.28 15.16 16.47
L.S.D at 5% 1.32 0.59 7.08 11.88 2.97 3.170 1.50 1.85

that the relation between grain vyield and N
fertilizer followed the quadratic model. The results
in Table (5) showed that the computed values of R?
indicate that, 94.3, 87.4, 98.3, 99.1 and 98.3%, of
the total variability in the mean yield of cultivars
Giza 148, Sakha 93, Sids 12, Sakha 94 and Masr |,
respectively, in the first season were explained by
the estimated quadratic regression equation. In the
second season, second degree equation explained
85.4, 81.4, 97.2, 99.2 and 99.2% of the total
variation of grain yield of the five tested cultivars.
The maximum nitrogen rate estimated by the
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guadratic equation was 84.18, 75.96, 88.85, 84.88
and 93.23kg N/ fed. for Giza 168, Sakha 93, Sids
12,Sakha 94 and Misr 1, in the first season
respectively. In the second season, the maximum
rate was 85.08, 87.36, 90.23, 85.38 and 99.25 kg N/
fed .for Giza 168, Sakha 93, Sids 12, Sakha 94 and
Misr 1, respectively, (Table 6). The results showed
that Giza 168 and Sids 12 out yielded other
cultivars in the two seasons, at the maximum level
of nitrogen fertilizer recording 19.92 and 20.60
and18.65 and19.44 ard / fed in the first and the
second seasons, respectively.
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Table (5): Coefficient of determination (R ), standard error of estimate (SE) and calculated F value for linear and quadratic, square root
guadratic and exponential models for grain yield of wheat cultivars in both seasons.

Cultivars Giza 168 Sakha 93 Sids 12 Sakha 94 Misr 1

Models R%% |SE |F(cal) |R%% |SE |F(cal) | R%% | SE |F(cal) | R%% | SE |F(cal) | R%% | SE | F(cal)
2010/2011

Linear 611 |3.34 |466 |382 [342|188 |71.2 |297 |533 |65.2 |254|578 |[77.2 |1.91|10.29
Quadratic 943 |1.59 | 1581 |87.4 |1.90|6.85 |98.3 |0.85 |63.01 |99.1 |0.44 | 1443 | 98.3 | 0.49 | 97.40
Square root 80.2 |291 |402 |703 291|236 |92.2 |1.85|12.26 |94.2 |0.89 |34.21 |97.1 | 0.65 | 56.27
Exponential 641 |022 |542 |422 |024 225 |69.3 |022|678 |63.3 |019|526 |[73.2 |0.16|8.19
2011/2012

Linear 56.3 |296 |391 |56.1 223397 |711 |263|771 |67.2 206|627 [82.2 |1.33]|13.96
Quadratic 854 [2.09 |588 |8L4 | 178|450 |97.2 |0.99 |37.10 |99.2 |0.22|4165 |99.2 | 0.31 | 156.2
Square root 682 |3.07 |220 |683 233|217 [89.2 |1.93|890 [942 |099|18.72 | 96.3 |0.76 | 24.54
Exponential 611 |019 |477 |612 (015|483 |71.3 |019 |7.45 [66.2 |0.15[590 |79.4 |0.11|11.85
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2010 /2011 seasons
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25 20 -
¢
;gz" 15
= @ v=9.674+0.211N-0.00124N2 =10 Y=10.120 + 0.152N - 0.00087N?
10 R2=85.4 £ R1=81.4
35 T
= =
-E 0 T T 1 -E 0 T T 1
© 0 50 100 150 v 0 50 100 150
Nitrogen levels (kg/fed] Nitrogen levels (kg/fed)
Fig.(6):Response of grain yield of wheat cultivar Fig.(7):Response of grain yield of wheat cultivar
Giza 168 to N fertilizer Sakha 93 to N fertilizer
25 - 20 -
e T 15
215 e
10 ¥=9.018+ 0.231N -0.00128N* z 10 Y¥=10.274+0.181N-0.00106 N2
= RZ=97.2 < R2=99.2
T 5 T 5
.; ;a
-E 0 T T 1 g 0 T T 1
G] 0 g0 100 150 0 20 100 140
Nitrogen levels (kg/fed) Nitrogen levels (kg/fed)
Fig.(8):Response of grain yield of wheat cultivar Sids  Fig.(9):Response of grain yield of wheat cultivar
12 to N fertilizer Sakha 94 to N fertilizer
H]
=
% 10 Y¥=10.327 + 0.133N - 0,00067N2
= R2=99.2
T
-
.E 0 T T 1
° 0 50 100 150
Nitrogen levels (kg/fed)

Fig.(10):Response of grain yield of wheat cultivar
Misr 1 to N fertilizer
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Table (6): Regression (quadratic equations), maximum nitrogen level and grain yield at maximum
nitrogen rates for wheat cultivars in both seasons .

. . ' Maximum Yie_ld at Ecpnom Yigld at
Cultivars Regression equations N level Maximum. | optimum. | optimum. Return
(‘quadratic model ) (kg/fed) N levels N level N level (EE/fed)
(ard/fed) (kg/fed) (ard/fed)
2010/2011
Giza 168 Y=8.769 + 0.266 N - 0.00158 N* 84.18 19.92 79.30 19.93 5088.67
Sakha 93 Y=8.848 + 0.237 N - 0.00156 N? 75.96 17.85 71.03 17.81 4547.82
Sids 12 Y=28.924 + 0.263 N - 0.00148 N? 88.85 20.60 83.65 20.57 5244.82
Sakha 94 Y=09.944 + 0.219 N- 0.00129 N2 84.88 19.24 78.91 19.19 4890.58
Misr 1 Y=9.671+0.179 N - 0.00096 N? 93.23 18.02 85.21 17.95 4527.11
2011/2012
Giza 168 | Y= 9.674 + 0.211 N -0.00124 N2 85.08 18.65 80.24 18.62 6219.17
Sakha 93 | Y=10.120 + 0.152 N - 0.00087 N’ 87.36 16.76 80.46 16.72 5548.31
Sids 12 Y=90.018 +0.231 N - 0.00128 N? 90.23 19.44 85.55 19.41 6475.42
Sakha 94 | Y=10.274 +0.181 N - 0.00106 N’ 85.38 18.00 79.72 17.97 5991.06
Misr 1 Y=10.327 + 0.133 N - 0.00067 N? 99.25 16.93 90.30 16.87 5562.07

3.1.5. Economic analysis

The results of the economic analysis of
nitrogen fertilization are presented in Table (6). In
the first season, the optimum nitrogen rate and grain
yield at this rate ranged from 71.03 to 85.21 kg N /
fed. and 17.81 to 20.57ard / fed, respectively. In the
second season, the optimum nitrogen rate and grain
yield at this rate ranged from 79.72 to 90.30 kg N/
fed. and 16.72 to 19.41 ard / fed, respectively. The
return ranged from 4527.11 to 5244.82 LE / fed. in
the first season. In the second season, optimum N
rate ranged from 79.72 to 90.30 kg N/ fed and the
grain yield ranged from 16.72 to 19.41 ard / fed at
the same N levels. Return ranged from 5548.31 to
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