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ABSTRACT
Two field experiments were carried out during the two successive summer seasons of 2006 and 2007 at Bahteem, Water Requirements Research Station., El Kalyobia Governorate -National Water Research Center. Maize (Zea mays, single cross 10) was grown on the investigated soil under two irrigation systems i.e. surface irrigation (Gl) and drip irrigation (G2). Nitrogen fertilizer was applied in the form of urea (46% N) at four rates Nl (Okg), N2 (90kg), N3 (120kg), and N4 (150 kg N /fed.) Other cultural practices were done as recommended. The experiment was arranged in a split plot design.The irrigation systems were distributed uniformly in the main plots, while, the nitrogen treatments, were distributed randomly in the sub-plots.

Results showed that the effect of rate of the applied nitrogen fertilizer was significant on values of plant height in both the two growing seasons.

Under all rates of the applied N, values of plant height were higher under .the drip irrigation than under the surface irrigation system, however, such an effect of the drip irrigation system on plant height was significant only in the second growth season i.e.2007.

The interaction effect between system of irrigation and rate of the applied nitrogen seemed to be of no significant effect on height of plant in both the growing seasons. The grain yield was highly significantly affected by system of irrigation and rate of the applied nitrogen. The interaction effect among the different studied factors was not significant on grain yield. The concentration of nitrogen in grains of maize was significantly higher in drip irrigation system than the surface irrigation one. Also, rate of the applied nitrogen significantly affected concentration of N in grains of maize plants. However, the highest concentration of nitrogen in maize plants-was attained at a rate of 120 kg N/fed beyond which concentration of nitrogen was significantly decreased as compared with the corresponding one attained owing to application of N at a rate of 120 kg N/fed. The nitrogen concentration in the straw of maize was not significantly affected by system of irrigation or rate of the applied nitrogen within the first growing season. In the second season of growth, both systems of irrigation and rate of the applied nitrogen were of significant effect on N concentration unlike what accrued in the first growth season. Likewise, effect of rate of the applied nitrogen was of significant effect on protein content within the both studied seasons.

INTRODUCTION
Maize is one of the most important cereal crops in Egypt. Nitrogen is the- most limiting nutrient for cereal crops production. Many investigators found that N application increased grain yield and its components of maize (El-Sheikh, 1998). Increasing N fertilizer rate up to full recommended dose significantly increased plant height, ear height, leaf area, ear diameter and 100-kernel weight (Atta Allah, 1998). Raising nitrogen level from 25 to 50,75 and 100 kg/fed markedly increased all studied characters, plant height, stem diameter, number of ear/ plant, ear length and diameter, number of grains / row, 100 grain weight, shelling and grain yield (ardab/ fed) as well as dry weight of broad leaf and grassy weeds. However, the differences between 75 and 100 kg N / fed did not reach the level of significance in dry weight of broad leaf weeds (EL Moursy, and Badawi, 1998).Increased level of N improved the yield and yield attributes. Maximum values of yield attributed and that of grain yield were with the highest level of nitrogen (225 kg/ ha). (Tyagi, and Hooda, 1998).
The current study aimed at investigating effect of type of system of irrigation and rate of the N fertilizer applied to maize plants grown on a clay soil on maize plant yield and its yield components.

MATERIALS AND METHODS:
Two field experiments were carried out during the two successive summer seasons of 2006 and 2007 at Bahteem, Water Requirements Research Station., El Kalyobia Governorate - National Water Research Center.

Soil samples were taken randomly from a depth of 0-30 cm, before planting during the two seasons to determine the physical and chemical properties of the experimental soils. Soil analyses:
Particle size distribution was carried out using the international pipette method according to Klute (1986).
The bulk density was determined by using the undistributed core sample according to Klute (1986).
Field capacity (F.C %) was determined according to Black (1965).
Permanent wilting point (P.W.P %) was determined using a pressure membrane apparatus as outlined by Black (1965).
Available water (A.W) was calculated by the difference between the F.C and P.W.P.

The electrical conductivity (E.C dS m~') and also soluble cations and anions (mmolC L-1) were determined in soil paste extract according to Page. (1982).
Soil pH was measured in 1:2.5 soil water suspension using pH meter, Model 315I/SET.

Total calcium carbonate was determined volumetrically using the calcimeter method according to Page (1982).

Organic matter percentage was determined by the modified Walkley and Black method, Jackson (1967).
Cation exchangeable capacity CEC was determined using sodium and ammonium acetate as described by Jackson (1967). 
Table (1) Some physical and chemical properties of the experimental soil
	The soil properties
	Value

	Physical properties:

	Bulk density         g /cm3
	1.61

	Field capacity       (%)
	29

	Permanent wilting point (%)
	15.3

	Available water     (%)
	13.7

	Particle size distribution

	Coarse sand           (%)
	2.9

	Fine sand             (%)
	18.6

	Silt                         (%)
	25.1

	Clay                      (%)
	53.4

	Textural class
	Clay

	chemical properties

	pH
	7.88

	Organic matter     (%)
	3.46

	CaC03                (%)
	1.00

	EC                     dSm-1
	0.61

	Soluble cations

	Ca                  m molC L-1
	4.1

	Mg2+              m molC L-1
	0.6

	Na1+               m molC L-1
	2.02

	K+                  m molC L-1
	0.34

	Soluble anions

	CO32-              m molC L-1
	0

	HCO3              m molC L-1
	4.8

	Cl-                  m molC L-1
	1.27

	SO42-                m molC L-1
	0.99

	Cation exchanig capacity   cmolC kg -1
	44


Available N was extracted by K2SO4'(1%) and determined by the distillation in a micro Kjeldahl apparatus according to Black (1965).
Available P was extracted by 0.5 M NaHCOs and measured according to Olsen et al. (1954) and determined spectrophotometrically according to Jackson (1967).
Available K was extracted by N ammonium acetate (pH 7.0) and determined by the flame photometer according to Jackson (1967). Basic treatments Irrigation systems:
The experiment included two irrigation systems as follows:

Surface irrigation (Gl)

Drip irrigation (G2) Fertilization treatments:
Nitrogen fertilizer was applied in the form of urea (46% N) at four rates N2 (0kg), N2 (90kg), N3 (120kg); and N4 (150 kg) /fed.

Phosphorus was applied before cultivation during soil preparation, in the form of calcium superphosphate at a rate of 27 kg P/fed. The potassium was applied before cultivation at a rate of 39.8 kg K/fed. Other cultural practices were done as recommended.

Thus, the experimental design included two irrigation systems i.e. surface irrigation (Gl) and drip Irrigation (G2) and four rates of nitrogen fertilization with four replicates so that the experiment was arranged in a split plot design. The irrigation systems were distributed uniformly in the main plots, while, the nitrogen treatments^ were distributed randomly in the sub-plots. 
Cultural practices:
Maize (Zea mays, single cross 10) was sown in 2006 and 2007 growing seasons, respectively.

Schedule of the applied irrigation water is illustrated in Table (2). All agricultural operations were performed according to the usual local agricultural management. 
Table (2): Irrigation water schedule in the two seasons (2006 and 2007)
	Irrigation NO.
	Growth Season

	
	First season (2006)
	Second season (2007)

	
	Gl
	G2
	Gl
	G2

	1
	8/7/2006
	8/7/2006
	4/7/2007
	4/7/2007

	2
	22/7/2006
	22/7/2006
	18/7/2007
	18/7/2007

	3
	5/8/2006
	5/8/2006
	1/8/2007
	1/8/2007

	4
	19/8/2006
	19/8/2006
	1 5/8/2007
	15/8/2007

	5
	2/9/2006
	2/9/2006
	30/8/2007
	30/8/2007


Gl: surface irrigation 


G2: drip irrigation
Dates of sowing in 8 June and harvesting in 25 September for the first growing season and sowing in 11 June and harvesting in 20 September for the second growing season.

Numbers and dates of irrigation, in the two growing seasons are tabulated in Table (2).

RESULTS AND DISCUSSION
Plant height:
Data of plant height as affected by the studied irrigation systems and rate of the applied nitrogen fertilizer in the two growing seasons are shown in Table (3).

Data obtained indicated that the effect of rate of the applied nitrogen fertilizer was significant on values of plant height in both the two growing seasons.

The highest values of plant height were achieved due to application of nitrogen at a rate of 120 kg N/fed while the lowest one was detected With no nitrogen fertilizer application. It is worthy to indicate that the highest rate of the applied nitrogen was associated with pronounced decrease in values of plant height as compared with the corresponding one achieved due to its application at a rate of 120 kg N/fed. This may force us to conclude that increasing rate of the applied N is of no positive effect on the plant height parameter instead of that it was of a deleterious effect on this parameter. These results stand in well agreement with those of Atta Allah (1998) and El-Sheikh (1998) and Amin (2001)
Under all rates of the applied N, values of plant height were higher under the drip irrigation than under 'the surface irrigation system, however, such an effect of the drip irrigation system on plant height was significant only in the second growing season i.e.2007.

The interaction effect between system of irrigation and rate of the applied nitrogen seemed to be of no significant effect on height of plant in both the growing seasons.

Table (3):Effect of irrigation system and nitrogen fertilizer  rate on plant height in 2006 and 2007 seasons.
	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kfi N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	Mean G
	0
	90
	120
	150
	Mean G

	G1
	259.8
	2863
	296.8
	281.8
	281.3
	269.3
	290.0
	300.5
	286.3
	286.5

	G2
	270.8
	289.0
	301.5
	284.8
	286.5
	277.5
	292.5
	303.5
	286.5
	290.0

	Mean B
	265.3
	287.6
	299.1
	283.3
	283.8
	273.4
	291.3
	302.0
	286.4
	288.3

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F-test
	N.S
	
	**
	
	N.S
	*
	
	**
	
	N.S

	L.S.D 5%
	6.59
	
	5.95
	
	8.41
	294
	
	521
	
	7.37

	L.S.D 1%
	12.12
	
	8.18
	
	11.57
	539
	
	7.14
	
	10.10


Gl = Surface Irrigation


 G2 = Drip Irrigation
Grain and straw yield of maize:
Data tabulated in Tables (4 and 5) show the effect of system of irrigation and rate of the applied nitrogen fertilizer on grain and straw yields. It is noticed that the grain yield was highly significantly affected by system of irrigation and rate of the applied nitrogen. Results indicated that mean values of grain yield were 20.9 and 20.1 ardab/fed. for the drip and surface irrigation systems, respectively in 2006.The corresponding mean "values were 21.03 and 20.2 ardab/fed, respectively in 2007 growing season.

Table (4): Effect of system of irrigation and rate of the applied nitrogen on grain yield in 2006 and 2007 seasons.
	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	Mean G
	0
	90
	120
	150
	Mean G

	G,
	17.20
	20.86
	23.80
	18.57
	20.11
	17.40
	21.15
	24.17
	18.77
	20.37

	G2
	17.29
	22.49
	25.00
	18.66
	20.86
	17.74
	22.94
	25.43
	18.86
	21.24

	Mean B
	17.24
	21.67
	24.40
	18.61
	20.48
	17.57
	22.04
	24.80
	18.81
	20.81

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F-test
	**
	
	**
	
	**
	**
	
	**
	
	*

	L.S.D 5%
	0.30
	
	020
	
	0.28
	0.15
	
	0.28
	
	40

	L.S.D 1%
	0.55
	
	0.27
	
	0.39 
	0.27
	
	0.39
	
	0.55


Irrigation G2 = Drip Irrigation

Table (5): Effect of system of irrigation and rate of the applied nitrogen on straw yield in 2006 and 2007 seasons.
	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	MeanG
	0
	90
	120
	150
	MeanG

	G,
	3.73
	4.34
	4.77
	3.98
	4.21
	3.81
	4.65
	4.97
	4.19
	4.41

	G2
	3.91
	4.45
	4.97
	4.10
	4.36
	4.09
	4.83
	5.30
	4.41
	4.66

	Mean B
	3.82
	4.40
	4.87
	4.04
	4.28
	3.95
	4.77
	5.14
	4.30
	4.53

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F-test
	**
	
	**
	
	NS
	**
	
	**
	
	**

	L.S.D 5%
	0.04
	
	0.07
	
	0.10 
	0.02
	
	0.03
	
	0.4

	L.S.D 1%
	0.08
	
	0.10
	
	0.14
	0.04
	
	0.04
	
	0.5


Gl = Surface Irrigation 

G2 = Drip Irrigation
Concerning effect of rate of the applied nitrogen on the grain yield, results showed that this yield increased significantly with increasing rate of the applied nitrogen up to N2 (120 kg N/fed.) where the highest grain yield was attained under both the studied irrigation systems and within both the growing seasons however, beyond this rate i.e. at a rate of 150 kg N/fed a pronounced significant decrease in grain yield occurred.

The interaction effect between the different studied factors was not significant on grain yield.

Data presented in Table (5) reveal clearly that straw yield was highly significantly affected by both the system of irrigation and rate of the applied nitrogen.

Results indicated that mean values of straw yield were 4.21 and 4.36 ton/fed, for the surface and drip irrigation systems, respectively in the growing season of 2006. The corresponding mean values were 4.41 and 4.66 ton/fed, respectively in 2007 growing season.

Regarding the nitrogen effect on this character, data show that the highest mean values were 4.87 and 5.14 ton/fed obtained from the plants which were fertilized with N at the rate of 120 kg N/fed in the first and second seasons, respectively. Increasing rate of the applied nitrogen up to 150 kg/fed was associated with significant decrease in straw yield as compared with the corresponding one attained owing to application of N at a rate of 120 kg/fed. These results are similar to those of Amin (2001), Mahmoud(200I), Wahba (2003) and Ibrahem(2007).
The nitrogen concentration in grains of maize:
The results in Table (6) show that concentration of nitrogen in grains of maize was affected by both system of irrigation and rate of the applied nitrogen. The concentration of nitrogen in grains of maize was significantly higher in drip irrigation system than the surface irrigation one. Also, rate of the applied nitrogen significantly affected concentration of N in grains of maize' plants. However, the highest concentration of nitrogen in maize plants was attained at a rate of 120 kg N/fed beyond which concentration- of nitrogen was significantly decreased as compared with the corresponding one attained owing to application of N at a rate of 120 kg N/fed.

The interaction between irrigation system and nitrogen fertilizer rate was not of significant effect on N concentration in the first season whereas such an interaction effect was significant on N concentration in the second season. These results stand in well agreement with those of Wahba (2003).
Table (6):Effect of system of irrigation and rate of the applied nitrogen on N concentration (mg/kg) in grains of maize in 2006 and 2007 seasons
	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	MeanG
	0
	90
	120
	150
	MeanG

	G,
	1.35
	1.64
	1.75
	1.59
	1.58
	1.47
	1.77
	1.90
	1.72
	1.71

	G2
	1.42
	1.72
	1.99
	1.60
	1.68
	1.58
	1.84
	2.20
	1.74
	1.84

	Mean B
	1.39
	1.68
	1.87
	1.60
	1.63
	1.52
	1.80
	2.05
	1.73
	1.78

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F-test
	**
	
	**
	
	NS  
	**
	
	**
	
	*

	L.S.D 5%
	0.05
	
	0.08
	
	0.11 
	0.04
	
	0.08
	
	0.10

	L.S.D 1%
	0.10
	
	0.11
	
	0.15 
	0.07
	
	0.10
	
	0.12


Gl = Surface Irrigation

G2 = Drip Irrigation

The concentration of nitrogen in straw of maize:
The results in Table (7) show that mean concentrations of nitrogen in the straw of maize was not significantly affected by system of irrigation or rate of the applied nitrogen within the first growth season. In the second season of growth both system of irrigation and rate of the applied nitrogen were of significant effect on N concentration unlike what accrued in the first growth season. The interaction effect between system of irrigation and rate of the applied nitrogen was significant on N concentration in straw of maize. 
Table (7): Effect of system of irrigation and rate of the applied nitrogen on N concentration (mg/kg.) in straw of maize in 2006 and 2007 Summer seasons

	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	Mean G
	0
	90
	120
	150
	Mean G

	G1
	1.43
	1.70
	1.90
	1.61
	1.66
	1.43
	1.75
	1.95
	1.67
	1:70

	G2
	1.52
	1.82
	1.95
	1.75
	1.76
	1.59
	1.92
	2.10
	1.82
	1.86

	Mean B
	1.47
	1.76
	1.93
	1.68
	1.71
	1.51
	1.83
	2.03
	1.75
	1.78

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F-test
	**
	
	**
	
	NS
	**
	
	**
	
	**

	L.S.D5%
	0.17
	
	0.27
	
	0.38
	0.07
	
	0.19
	
	0.27

	L.S.D1%
	0.31
	
	0.37
	
	0.52
	0.13
	
	0.26
	
	0.37


Gl = Surface Irrigation 

G2 = Drip Irrigation
The highest nitrogen concentrations in straw of maize (1.95 in 2006 and 2.10 kg /fed.  in  2007)  were obtained  with  62 and nitrogen fertilization rate of 120 kg N/fed. These results are in accordance with those of Ibrahem (2007). 
The concentration of protein in grains and straw of maize:
Data in Tables (8 and 9) reveal that the drip irrigation system(G2) resulted in higher significant protein concentrations in both grain and straw of maize plants grown in the 2006 and 2007 seasons.

Likewise, effect of rate of the applied nitrogen was of significant effect on protein content within the both studied seasons.

The interaction between the irrigation system and rate of the applied nitrogen was of significant effect on protein concentration in the first season while it was of highly significant effect on it in the second season. These results agree with those of Amin (2001) and Ibrahem (2007).
Table (8): Effect of irrigation system and rate of the applied nitrogen on the concentration of protein (mg/kg.) in grain of maize in 2006 and 2007 Summer seasons
	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	MeanG
	0
	90
	120
	ISO
	MeanG

	G1
	8.45
	10.24
	10.92
	9.94
	9.89 
	9.19
	11.07
	11.89
	10.72
	10.72

	G2
	8.89
	10.77
	12.41
	10.01
	1052
	9.86
	11.47
	13.75
	10.85
	11.48

	Mean B
	8.67
	10.50
	11.66
	9.97
	10.20
	9.53
	11.27
	12.82
	10.78
	11.10

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F-test
	**
	
	**
	
	*
	**
	
	**
	
	**

	L.S.D1%
	0.62
	
	0.67
	
	0.95
	0.42
	
	0.65
	
	0.92

	L.S.D5%
	0.34
	
	049
	
	0.69
	0.23
	
	0.47
	
	0.67


Gl = Surface Irrigation


G2 = Drip Irrigation

Table (9):Effect of irrigation system and rate on protein concentration (mg/kg.) in and 2007 Summer seasons of the applied nitrogen straw of maize in 2006
	Irrigation system (G)
	2006 season
	2007 season


	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	MeanG
	0
	90
	120
	150
	MeanG

	G,
	891
	10.60
	11.89
	10.05
	10.36
	8.96
	10.92
	12.21
	10.46
	10.63

	G2
	9.50
	11.36
	12.21
	10.92
	11 00
	9.92
	11.97
	13.13
	11.36
	11.12

	Mean B
	9.21
	10.98
	12.05
	10.49
	10.68
	9.44
	11.45
	12.67
	10.91
	11.12

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F-test
	*
	
	*
	
	NS
	* 
	
	**
	
	NS

	L.S.D1%
	1.94
	
	228
	
	3.23 
	0.84
	
	1.64
	
	2.32

	L.S.D5%
	1.06
	
	167
	
	2.36  
	0.46
	
	1.20
	
	1.69


Gl = Surface Irrigation 


G2 = Drip Irrigation
The Phosphorus concentration in grains and straw of maize:
Data presented in Tables (10 and 11) reveal that values of P concentration in grains and straw of maize were higher under the drip irrigation system than under the surface irrigation one. This occurred regardless of rate of the applied nitrogen fertilizer. The differences between the two irrigation systems seemed highly significant in case of P concentration in grains and only significant in case of P concentration in straw. 
Table (10):Effect of system of irrigation and rate of the applied nitrogen fertilizer on phosphorus concentration (mg/kg) in grain of maize in 2006 and 2007 seasons
	Irrigation system (G)
	2006 season
	2007 season

	
	Applied
	nitrogen fertilizer

g N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	Mean G
	0
	90
	120
	150
	MeanG

	G,
	0.25
	0.37
	0.40
	0.32
	0.34
	0.29
	0.40
	0.44
	0.35
	0.37

	G2
	0.28
	0.39
	0.42
	0.36
	0.36
	0.31
	0.42
	0.45
	0.41
	0.40

	MeanB
	0.27
	0.38
	0.41
	034
	0.35
	0.30
	0.41
	0.44
	0.38
	0.38

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F-test
	*
	
	**
	
	NS
	*
	
	*
	
	NS

	L.S.D 5%
	0.01
	
	0.02
	
	0.03
	0.02
	
	0.02
	
	0.03

	L.S.D 1%
	0.02
	
	0.03
	
	0..04  
	0.03
	
	0.03
	
	0.04


Gl = Surface Irrigation 

G2 = Drip Irrigation
Table (11):Effect of system of irrigation and rate of the applied nitrogen fertilizer on phosphorus concentration (mg/kg.) in straw of maize in 2006 and 2007 seasons

	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	MeanG
	0
	90
	120
	150
	MeanG

	G1
	0,21
	0.31
	035
	0.26
	0.28
	0.24
	0.36
	0.41
	0.28
	0.32

	G2
	0.23
	0.35
	0.40
	028
	0.31
	0.26
	0.38
	0.44
	0.31
	0.35

	Mean B
	0.22
	0.33
	0.38
	0.27
	0.30
	0.25
	0.37
	0.42
	0.30
	0.33

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	Ftest
	*
	
	**
	
	NS
	*
	
	**
	
	NS

	L.S.DS%
	0.04
	
	0.04
	
	0.05
	0.02
	
	003
	
	0.04

	L.S.D1%
	0.07
	
	0.05
	
	0.07
	0.04
	
	0.04
	
	0.05


Gl = Surface Irrigation 

G2 = Drip Irrigation

Increasing rate of the applied nitrogen fertilizer was associated with increases in P concentration in both grains and straw up to a rate of 120 kg N/fed beyond which a pronounced decrease occurred in P concentrations in both grains and straw. The differences among the P concentrations were highly significant whether in grains or straw of the grown maize plant. However, the interaction between system of irrigation and rate of the applied nitrogen seemed to be of no significant effect on P concentration in both grains and straw. Wahba (2003) went almost to similar results. 
The potassium concentration in grains and straw of maize:
Data presented in Tables (12 and 13) illustrate that values of K concentration in grains and straw of maize under drip irrigation system were, generally, higher than the corresponding ones under surface irrigation. The differences between the corresponding K concentration values under the two irrigation systems were significant in both the growing seasons. However, the differences in K concentrations attained due to theses systems were insignificant in case of maize straw in 2006 season but significant in 2007 season.

Application of nitrogen fertilizer seemed of highly significant effect on K concentration in both grains and straw of the maize plants in both the studied seasons. The values of K concentration under the drip irrigation system were higher than the .'corresponding ones under the surface irrigation system. However, it is of importance to notice that increasing rate of the applied nitrogen fertilizer over 120 kg N /fed caused concentration of K in both grains and straw to decrease obviously in both the growing seasons. These result are in accordance with those of Mahmoud (2001).
The interaction between system of irrigation and rate of the applied nitrogen was of significant effect on K concentration in grains in both the studied growing seasons. On the other hand, such an interaction was of a highly significant effect on K concentration in straw of maize plants in both the studied growing seasons.

Table (12):Effect of system of irrigation and rate of the applied nitrogen fertilizer on K concentration (mg/kg) in grains of maize in 2006 and 2007 seasons
	Irrigation system (G)
	2006 season
	2007 season

	
	Applied

(K
	nitrogen fertilizer

g N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	MeanG
	0
	90
	120
	150
	MeanG

	G1
	0.40
	0.50
	0.54
	0.44
	0.47 
	0.44
	0.54
	0.58
	0.46
	0.50

	G2
	0.44
	0.52
	0.58
	0.47
	0.50 
	0.47
	0.56
	0.64
	0.52
	0.55

	MeanB
	0.42
	0.51
	0.56
	0.45
	0.48
	0.46
	0.55
	0.61
	0.49
	0.53

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	Ftest
	*
	
	 *
	
	NS
	*
	
	**
	
	NS

	L.S.D 5%
	0.02
	
	0.03
	
	0.05
	0.03
	
	0.04
	
	0.05

	L.S.D 1%
	0.05
	
	0.05
	
	0.07
	0.05
	
	0.05
	
	0.07 


Gl = Surface Irrigation 

G2 = Drip Irrigation
Table (13): Effect of system of irrigation and rate of the applied nitrogen fertilize on K concentration (mg/kg.) in straw of maize in 2006 and 2007 seasons
	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (ks N/fed.) (B)

	
	0
	90
	120
	150
	Mean G
	0
	90
	120
	150
	Mean G

	G,
	0.54
	0.67
	0.77
	0.63
	0.65
	0.57
	0.70
	0.80
	0.66
	0.68

	G2
	0.55
	0.71
	1.77
	0.66
	0.92
	0.60
	0.76
	1.98
	0.70
	1.01

	Mean B
	0.55
	0.69
	1.27
	0.64
	0.79
	0.58
	0.73
	1.39
	0.68
	0.84

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	Ftest
	NS
	
	**
	
	**
	*
	
	**
	
	**

	L.S.D5%
	0.29
	
	0.26
	
	0.37
	0.28
	
	0.26
	
	0.37

	L.S.D1%
	0.54
	
	0.36
	
	0.51
	0.52
	
	0.35
	
	0.50


Gl = Surface Irrigation 

G2 = Drip Irrigation
Ear length and weight of100 grain:
Data listed in Tables (14 and 15) show effect of the irrigation system and rate of the applied nitrogen fertilizer on ear length and weight of 100 grains. Ear length tended to increase due to increasing rate of the applied N up to 120kg N/fed where'the highest values of ear length (21.0cm in 2006 and 22.5 cm in 2007), were attained. These highest values.were associated with the drip irrigation system in both growth seasons.

These results mean that the drip irrigation system was of more pronounced significant effect on ear length than the surface irrigation system. A similar finding was attained by Amin (2001).
It can be noticed from Table (15) that the 100 grain weight of maize was significantly higher with the drip irrigation system than the surface irrigation one.

Concerning the effect of rate of the applied nitrogen fertilizer, the results showed that the 100 grain weight of maize was highest upon application of nitrogen fertilizer at a rate of 120 kg N/fed, beyond which an obvious decrease in weight of 100 grain occurred. Such a finding was true under both the studied irrigation systems.

Both ear length and weight of 100 grain were not affected significantly by the interaction between irrigation system and rate of the applied nitrogen fertilizer in the two growing seasons. These results are in accordance with those of Amin (2001), Hassan (2004) and Ibrahem (2007).
Table (14):Effect of irrigation system and nitrogen fertilizer rate on Ear length(cm) during the two growing seasons of 2006 and 2007
	Irrigation system (G)
	2006 season 
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	ISO
	MeanG
	0
	90
	120
	ISO
	MeanG

	G,
	18.0
	18.9
	200
	18.5
	18.8
	18.5
	19.0
	21.5
	19.0
	195

	G2
	18.0
	19.3
	21.0
	18.8
	19.3
	19.4
	20.3
	22.5
	19.8
	20.5

	MeanB
	18.0
	19.1
	20.5
	18.6
	19 1
	18.9
	19.6
	22.0
	19.4
	20.0

	
	G
	
	B
	
	GB
	G
	
	B
	
	GB

	F test
	NS
	
	**
	
	NS
	**
	
	**
	
	NS

	L.S.D 5%
	0.91
	
	0.64
	
	091
	0.41
	
	0.51
	
	0.72

	L.S.D 1%
	1.67
	
	0.88
	
	1.25
	0.75
	
	0.70
	
	0.99


G1 = Surface Irrigation 

G2 = Drip Irrigation
Table (15):Effect of irrigation systems and nitrogen fertilizer rate on weight of 100 grain (g) during the two growing seasons of 2006 and 2007

	Irrigation system (G)
	2006 season
	2007 season

	
	Applied nitrogen fertilizer (kg N/fed.) (B)
	Applied nitrogen fertilizer (kg N/fed.) (B)

	
	0
	90
	120
	150
	Mean G 
	0
	90
	120
	ISO
	MeanG

	G, n.
	25.8
	28.2
	30.5 
	27.3
	27.9 
	25.8
	28.8
	31.0
	29.0
	28.6

	MeanB
	26.1
	29.0
	31.4
	28.1
	28.7
	26.8
	29.6
	32.6
	29.4
	29.6

	
	G
	
	B
	
	GB
	 G
	
	B
	
	GB

	Ftest
	*
	
	**
	
	NS
	*
	
	*
	
	NS

	L.S.D 5%
	1.04
	
	1.40
	
	1.97
	1.64
	
	1.28
	
	181

	L.S.D1%
	1.92
	
	1.91
	
	2.71
	3.00
	
	1.76
	
	2.48


Gl = Surface Irrigation 


G2 = Drip Irrigation
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تأثير طريقة الري ومعدل إضافة السماد النيتروجيني على محصول نبات الذرة ومكوناته
* محمد السيد علي، ** فتحي سعد الجمل ، * عصمت حسن عطية نوفل، 
** وليد فاروق البابلي

* قسم الأراضي – كلية الزراعة بمشتهر – جامعة بنها

** المركز القومي لبحوث المياه- وزارة الموارد المائية والري.
أجريت تجربتين حقليتين خلال موسمين صيف متتاليين وهما 2006 – 2007 في محطة بحوث الاحتياجات المائية ببهتيم التابعة للمركز القومي بحوث المياه.

قد نمي نبات الذرة على الأرض المذكورة تحت نظامي ري هما الري السطحي والري بالتنقيط وزفي ظل إضافة السامد النيتروجيني على صورة يرويا ( 46% نيتروجين) بأربعة معدلات هي صفر ، 90 ، 120 ، 150 كجم نيتروجين للفدان.
وقد أجريت العلميات الزراعية المعتادة وصممت التجربة بنظام القطع المنشقة حيث وزعت أنظمة الري بالقطع الرئيسية بينما وزعت المعاملات النيتروجينية عشوائياً في القطع الشقية.

ويمكن تلخيص أهم النتائج التي تم الحصول عليها فيما يلي:

كان تأثير النيتروجين  المضاف معنوياً على ارتفاع النبات في كلا موسمي النمو وفي ظل جميع مستويات النيتروجين المضاف كانت ارتفاعات النباتات المتحصل عليها تحت نظام الري بالتنقيط أعلي من تلك المتحصل عليها تحت نظام الري السطحي.

وفيما يبدو لم يكن هناك تأثير معنوي نتيجة التداخل بين مستوي النيتروجين المضاف وطريقة الري على ارتفاع النباتات.
- تأثير محتوي الحبوب تأثير عالي المعنوية بكل من نظام الري ومستوي النيتروجين المضاف حيث لم يكن هناك مثل هذا التأثير  نتيجة التداخل بين العاملين السابقين.
- كان مستوي النيتروجين في حبوب الذرة أعلي معنوية تحت نظام الري بالتنقيط عنه تحت نظام الري السطحي وأيضاً أثر مستوي إضافة النيتروجين معنوياً على تركيز النيتروجين في نبات الذرة ومع ذلك فإن أعلي تركيز للنيتروجين لنبات الذرة قم تم الحصول عليه عند إضافة النيتروجين بمعدل 120 كجم نيتروجين للفدان حين أن ارتفاع مستوي النيتروجين عن ذلك أدي إلي نقص معنوي في تركيز النيتروجين في النبات مقارنة بالتركيز الذي حدث عن إضافة نيتروجين بمعدل 120 كجم نيتروجين للفدان.
- لم يتأثر تركيز النيتروجين في قش الذرة معنوياً بنظام الري أو معدل إضافة النيتروجين  خلال موسم النمو الأول حين أن موسم النمو الثاني أثر هذيين العاميلين تأثيراً معنويا على تركيز النتروجين في قش الذرة بخلاف الموسم الأول وبالمثل كان لمستوي إضافة النيتروجين تأثيراً معنوياً على محتوي النبات من البروتين في كلا موسمي النمو.
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