Influence of diluted sea water and foliar fertilizer on hydrophysical properties of a clayey soil in relation to growth, yield and mineral status of millet.
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ABSTRACT

A pot experiment was conducted in the greenhouse of the National Research Center, Dokki, Cairo, Egypt to study the effect of irrigation millet plants by diluted sea water and spraying foliar fertilizer (Groue more 16-6-8) on soil physical properties, growth and mineral status. The experiment included 14 treatments: a) soil irrigated by fresh water with and without spraying by foliar fertilizer, b) soil irrigated with 3 levels of diluted sea water 2000, 4000, and 6000 ppm with and without foliar fertilizer and c) soil irrigated with 3 levels of diluted sea water 2000, 4000, and 6000 ppm followed by alternating fresh water with and without foliar fertilizer.      

The obtained results showed that Plant height, number and surface area of leaves, stem diameter and fresh and dry weight of plant were decreased by soil salinity compared to that irrigated by fresh water. The depressions were increased with the increment of salts concentration. Spraying foliar fertilizer slightly affected the measured growth criteria of millet plants. The results also indicated that values of soil bulk density were increased by 0.27, 0.65 and 2.15% while that concerning with penetration resistance were increased by 24.0, 27.24 and 32.89 % for 2000, 4000 and 6000 ppm under alternated with fresh water respectively. The relationship between hydraulic conductivity (HC) and sodium adsorption ratio (SAR) showed a general decrease in the values of HC with the increase in SAR. The coefficient of determination, R2 was 0.991** when saline water alternated with fresh water was used while it was 0.742* under using saline water continuously. On the other hand, increasing soil salinity as a result of using saline water decreased available water of the soil and led also to lowering the uptake of N, P, K, against increasing in Na, Ca and Mg uptake.

It is clear that the treatments of alternating diluted sea water with fresh water were better than that used saline water continuously. 
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Introduction

Forage crops area and productivity were less than facing the increasing demand of the animal production where the price increases continuously. There are many difficulties against the horizontal expatiation of forage crop as the high competition in cropping systems in the old lands and scarcity of fresh water resources and poor fertility in the new reclaimed areas. Therefore, the searching for nontraditional water resources are needed, such as agriculture drainage water, poor quality underground water, seawater and sewage drainage water and the possibility of use it safely and economically. (Hamdy et al 2005 and Tyagi et al 2005).   

  The occurred physiological disorders in plants as a result of salinity are particularly in metabolic pathway reflected decreasing in growth and productivity. (Munns 1993, and Batti and Sarwar 1997).

  There are several disadvantages when reusing drainage water for irrigation. These include the pesticides, salts, pathogens in soil, deterioration of soil structure, water infiltration, and aeration that results in reduced yield (Rogers, 2001). Nevertheless, many studies in various regions have revealed that saline drainage water can be used without adversely affecting on yield (Bauder and Brock 2001 and Mace and Amrhein 2001). 

These investigations have demonstrated that with integrated management of irrigation water of different qualities, it is possible to achieve optimal water use efficiency and to sustain long-term productivity. However, the management strategy should be geared to the quality of the water and soil. 
Soil texture is important factor where clays generally compromise the majority of cation exchange sites in soils. This is because clays, by virtue of their small particle size, have the most surface area, and therefore the most exchange sites. Consequently, clay soils have the greatest risk for excess sodium binding and dispersion. (Leal et.al., 2009). 
Therefore, this undertaken study aimed to evaluate the effects of irrigation by diluted seawater and spraying foliar fertilizer (Groue more 16-6-8) on soil physical properties, growth and mineral status. 
Material and Methods

A pot experiment was conducted in the greenhouse of the National Research Center, Dokki, Cairo, Egypt to study the effect of irrigation millet plants by diluted sea water and spraying foliar fertilizer (Groue more 16-6-8) in silty clay soil (7.15% sand, 45.45% silt, and 47.4% clay) on soil physical properties, growth and mineral status. The experimental design was complete randomize blocks in sex replicates. Seeds of millet (Pennisetum glaucum L.) were sown in the 1st. of July 2008. Calcium super phosphate (15.5% P2 O5) and Potassium sulphate (48% K2O) were added before sowing in the rate of 2.29 and 1.14 g/pot respectively. Ammonium sulphate (20.5% N) was applied in the rate of 6.86 g/pot in two equal portions, the 1st, at 20 days after sowing and the other two weeks latter. Application of diluted seawater started from 21days after sowing and stopped after 60 days from sowing 
The experiment included 14 treatments as follows: 

· Treatments no 1 and 2: soil irrigated by fresh water with and without foliar fertilizer, respectively.

· Treatments no 3 and 4: soil irrigated by diluted sea water 2000 ppm followed by alternating fresh water with and without foliar fertilizer, respectively. 

· Treatments no 5 and 6: soil irrigated by diluted sea water 2000 ppm with and without foliar fertilizer, respectively. 

· Treatments no 7 and 8: soil irrigated by diluted sea water 4000 ppm followed by alternating fresh water with and without foliar fertilizer, respectively.

· Treatments no 9 and 10: soil irrigated by diluted sea water 4000 ppm with and without foliar fertilizer, respectively. 

· Treatments no 11 and 12: soil irrigated by diluted sea water 6000 ppm followed by alternating fresh water with and without foliar fertilizer, respectively. 

· Treatments no 13 and 14: soil irrigated by diluted sea water 6000 ppm with and without foliar fertilizer, respectively.

 Foliar fertilizer (Groue more 16-6-8) was applied in the rate of 2cm/l twice times, the 1st at 30 days and the 2nd two weeks latter. Two plants from every replicate were taken after 45 days and the following criteria were measured: plant height, number and area of green leaves and fresh and dry weight of stem, leaves, panicle and whole plant. Before harvesting other sample was taken and the following characters were measured: weight of straw, seeds, panicle and whole plant, weight of 100 seeds and length of panicles. Chemical analysis were determined according to the methods described by Cottenie et al., (1982). Bulk density and total porosity were determined according to Dewis and Freitas, 1970, hydraulic conductivity by the constant head method (Klute and Dirksen, 1986), Penetration resistance was measured on dry soil at depth 2.0 cm by a penetrating probe using the equation: R = (M2.H)/(M+P).(1/e).(1/s). Where: R= resistance (kg/cm2), M=the weight of the hammer (kg), H=the drop distance of hammer (cm), P= weight of the vertical shaft (kg), e=penetration distance for one blow (cm), s= cross- sectional area of the cone (cm2). The M, H, P and s values for the used penetrometer are 0.05kg, 10cm, 0.166kg and 0.156cm2, respectively. (EL-Hady and Abou Saif 1984). Statistical analysis were done according to the methods described by Snedecor and Cochran (1980).  
Result and Discussion

1. vegetative growth:

Significant decrement were obtained in vegetative growth by the increase in salt dose in irrigation water. The fresh and dry weight of whole plant and its response to irrigation by saline water are listed in table (1). The fresh weight of treatments which irrigated by diluted sea water (2000, 4000 and 6000 ppm) followed by alternating fresh water were 75.96, 72.98 and 66.61 g/plant if it compared to that plants irrigated with fresh water (control) 86.09 g/plant while dry weights were 13.89, 13.59 and 12.80 g/plant in comparable with (control) 15.79 g/plant, respectively. Moreover, plants of millet which irrigated by saline water 2000, 4000 and 6000 ppm continuously their fresh weights decreased by 65.59, 62.27 and 50.98 g/plant (86.09 g/plant) while dry weights were 12.41, 12.02 and 10.05 if it compared to control, respectively. In a study on wheat and Faba Bean, El Fouly et al. (2001)  indicated that high Na Cl concentrations have negatively effect on dry weight of both plants and the foliar application of micro nutrients could induced increases in tolerance of salinity.       
Furthermore, when plants irrigated by 2000, 4000 and 6000 ppm decreased plant height by 39.54, 45.45 and 64.36% and number of leaves/plant decreased by 16.0, 16.0 and 22.0%, however, total leaves area/plant decreased by 34.22, 39.37 and 47.72%, respectively. These data mean that in the case of alternative irrigation by fresh water and saline water some salts precipitate or adsorb on the clay minerals of the soil and affect the cultivated crops, meanwhile, irrigation of millet plants by diluted sea water raised the adverse effect of salts. Also the negative effect increased with the salt concentration increase whereas foliar fertilizer Grouemore did not affect the vegetative growth significantly. 
2. Mineral status:

Regardless the effect of diluted sea water on mineral status, data presented in table (2) refer to that subjected millet plants to salt stress lowered the content of N, P, K and protein % and the depression caused from use of 6000 ppm saline water continuously reached to 25.37, 16.67, 29.76 and 25.27% that of irrigated by fresh water, respectively. Meanwhile, the depression decreased to 13.62, 6.59, 17.39 and 13.50 %, respectively when plants irrigated by fresh water alternating with 6000 ppm saline water. 

Table (1) Effect of salinity and foliar fertilizer on growth of millet plants.

	T
	salinity of 
	foliar 
	plant  
	number of
	Total leaves
	stem 
	Spike
	Spike
	fresh 
	dry 
	Straw 

	 
	irrigation
	fertilizer
	height
	leaves/plant
	area
	diameter
	length
	weight
	weight
	weight
	weight

	 
	  water (ppm)
	 
	(cm)  
	 
	cm2
	(cm)  
	(cm)  
	(g/plant)
	(g/plant)
	(g/plant)
	(g/plant)

	T1
	294
	+
	121.00
	8.33
	1200.10
	4.00
	19.35
	8.14
	92.25
	16.63
	42.21

	T2
	294
	-
	110.00
	8.33
	1048.50
	3.73
	18.00
	7.91
	79.94
	14.95
	36.58

	T3
	2000
	294
	+
	107.00
	8.33
	1040.75
	3.50
	17.67
	7.08
	78.99
	14.61
	36.14

	T4
	2000
	294
	-
	105.83
	8.00
	855.50
	3.33
	16.93
	5.55
	72.94
	13.17
	33.38

	T5
	2000
	+
	71.00
	7.00
	739.75
	3.00
	14.65
	1.87
	66.20
	12.47
	30.29

	T6
	2000
	-
	68.67
	7.00
	739.38
	3.00
	14.33
	1.42
	64.97
	12.34
	29.73

	T7
	4000
	294
	+
	106.67
	8.00
	991.00
	3.40
	17.17
	5.58
	75.44
	14.22
	34.52

	T8
	4000
	294
	-
	94.83
	7.33
	826.88
	3.33
	16.33
	4.13
	70.53
	12.95
	32.27

	T9
	4000
	+
	65.50
	7.00
	704.25
	3.00
	14.33
	1.19
	63.88
	12.15
	29.23

	T10
	4000
	-
	60.50
	7.00
	659.13
	2.83
	12.85
	1.13
	60.66
	11.89
	27.76

	T11
	6000
	294
	+
	87.00
	7.33
	822.00
	3.23
	15.30
	3.58
	66.88
	12.85
	30.60

	T12
	6000
	294
	-
	85.00
	7.33
	775.69
	3.00
	15.15
	3.00
	66.34
	12.74
	30.53

	T13
	6000
	+
	43.00
	6.67
	609.88
	2.67
	11.83
	0.82
	52.39
	10.57
	23.97

	T14
	6000
	-
	39.33
	6.33
	565.75
	2.47
	11.00
	0.78
	49.57
	9.54
	22.68

	LSD 0.05
	13.65
	1.44
	241.01
	1.265
	2.44
	2.39
	13.92
	2.85
	6.16


On the other hand, Na, Ca and Mg content increased as salt concentration increase in the water of irrigation. Maximum increment were 300, 88.5 and 50% that of irrigated with fresh water, respectively by using 6000 ppm saline water continuously. These increment were 138.8, 30.1 and 28.1% by applying fresh water alternating with 6000 ppm saline water, in sequence. 

These results are in harmony with those obtained by Garg and Gupta (1996) they reported that salinity depressed N, P, and K uptake while Na and Cl contents increased. However, salt tolerant genotype accumulated more K and less Na than salt sensitive genotype. Also Tripathi, et al (1999) found that the total N and P contents in crop plants irrigated with poor quality water (18 and 12.3 dS/m) were lower than those plants receiving comparatively good quality water. Meanwhile, the highest N, P, and K contents and yield was recorded in treatments which received water of EC 4.3 dS/m for pearl millet cultivation or pasture.              

        Grieve and poss (2000) reported that shoot Ca% of wheat plants increased with the increasing in salinity. Shoots Mg and K decreased significantly in response to increase in salt stress. Salama,et.al., (2000) demonstrated that NaCl caused clear depression in K and Mg and increased Ca and Na content in roots and shoots of maize and soybean. 
The spraying of foliar fertilizer slightly increased of N, p, K and protein%. In addition decreased the bad effect for Na slightly. These observation were confirmed with those obtained by Soepardi (1995) who found that application of FOSFGN (high concentrated N and P) increased P concentration in the tissues of Sugar cane.
Table (2) Macronutrients concentration in shoots of millet plants as affected salinity      

    and foliar fertilizer 

	T
	salinity of 
	foliar 
	N
	P
	K
	Na
	Ca
	Mg
	Protein

	 
	irrigation
	fertilizer
	 
	 
	 
	
	 
	 
	 

	 
	  water (ppm)
	 
	%
	%
	%
	%
	%
	%
	%

	T1
	294
	+
	2.69
	0.1881
	5.89
	0.09
	0.76
	0.63
	16.80 

	T2
	294
	-
	2.66
	0.1801
	5.66
	0.10
	0.79
	0.65
	16.59 

	T3
	2000
	294
	+
	2.61
	0.1791
	5.06
	0.13
	0.84
	0.70
	16.28 

	T4
	2000
	294
	-
	2.58
	0.1765
	5.03
	0.15
	0.86
	0.71
	16.13 

	T5
	2000
	+
	2.26
	0.1670
	4.70
	0.24
	1.12
	0.84
	14.11 

	T6
	2000
	-
	2.25
	0.1635
	4.58
	0.26
	1.16
	0.86
	14.03 

	T7
	4000
	294
	+
	2.48
	0.1725
	4.90
	0.16
	0.90
	0.74
	15.50 

	T8
	4000
	294
	-
	2.44
	0.1719
	4.80
	0.17
	0.95
	0.76
	15.24 

	T9
	4000
	+
	2.18
	0.1603
	4.43
	0.29
	1.22
	0.91
	13.66 

	T10
	4000
	-
	2.16
	0.1565
	4.40
	0.31
	1.26
	0.93
	13.48 

	T11
	6000
	294
	+
	2.34
	0.1684
	4.79
	0.20
	0.99
	0.80
	14.60 

	T12
	6000
	294
	-
	2.29
	0.1679
	4.76
	0.23
	1.04
	0.84
	14.29 

	T13
	6000
	+
	2.02
	0.1515
	4.07
	0.33
	1.44
	0.95
	12.62 

	T14
	6000
	-
	1.98
	0.1510
	4.05
	0.38
	1.50
	0.97
	12.34 


3. Hydrophysical properties:

Bulk density increases with increase in salt levels in all the cases, whereas particle density and porosity decrease with increase in salt levels. The bulk density of soil is an important field property. It is well known that any factor that influences soil pore space will affect bulk density (Shakir et.al.2002). Soil resistance is an index for soil mechanical strength. In regard to the effect of saline water on bulk density and mechanical strength of soil compared to that irrigated regularly by fresh water, values of bulk density and penetration resistance were increased by 0.27 and 24.0%; 0.65 and 27.24%; and 2.15 and 32.89% that of control by using fresh water alternating with saline water 2000, 4000, 6000ppm, respectively. Continued use of water having a high SAR leads to a breakdown in the physical structure of the soil. Sodium is adsorbed and becomes attached to soil particles. The soil then becomes hard and compact when dry and increasingly impervious to water penetration. Fine textured soils, especially those high in clay, are most subject to this action. When the soil was irrigated with 2000, 4000, and 6000ppm continuously, the corresponding increments were 3.68 and 46.86%; 5.72 and 71.34%; and 7.64 and 89.68%, in sequence. 
Table (3) Physical properties of soil treatments.

	T
	salinity of 
	foliar 
	Bulk 
	total 
	Hydraulic 
	void
	penetration
	available

	 
	irrigation
	fertilizer
	density
	porosity 
	Conductivity
	 ratio
	resistance
	 water

	 
	  water (ppm)
	 
	g/cm3
	%
	 cm/hr
	
	kg/cm2
	%

	T1
	294
	+
	1.302
	50.87
	0.60
	1.035
	20.80
	18.14

	T2
	294
	-
	1.304
	50.79
	0.60
	1.032
	20.79
	18.11

	T3
	2000
	294
	+
	1.307
	50.68
	0.58
	1.028
	25.77
	17.84

	T4
	2000
	294
	-
	1.306
	50.72
	0.58
	1.029
	25.79
	17.81

	T5
	2000
	+
	1.350
	49.06
	0.47
	0.963
	30.55
	17.02

	T6
	2000
	-
	1.352
	48.98
	0.47
	0.960
	30.53
	16.99

	T7
	4000
	294
	+
	1.312
	50.49
	0.55
	1.020
	26.45
	17.36

	T8
	4000
	294
	-
	1.311
	50.53
	0.55
	1.021
	26.47
	17.35

	T9
	4000
	+
	1.377
	48.04
	0.37
	0.924
	35.64
	16.72

	T10
	4000
	-
	1.378
	48.00
	0.37
	0.923
	35.62
	16.69

	T11
	6000
	294
	+
	1.332
	49.74
	0.53
	0.989
	27.64
	17.31

	T12
	6000
	294
	-
	1.330
	49.81
	0.53
	0.992
	27.63
	17.31

	T13
	6000
	+
	1.403
	47.06
	0.21
	0.889
	39.44
	15.69

	T14
	6000
	-
	1.402
	47.09
	0.21
	0.890
	39.45
	15.60


On the other hand, Values of void ratio, total porosity and hydraulic conductivity took an opposite trend to that of bulk density and penetration resistance. Decrements in the above  three mentioned parameters relative to those of control soil amounted to 6.97, 3.56 and 21.67%; 10.64, 5.53 and 38.33% and 13.93, 7.39 and 65.0% when the soil irrigated with 2000, 4000 and 6000ppm saline water continuously, respectively. Meanwhile, the hazard effect for this soil decreased when using fresh water alternating with saline water. Thus decrements were only 0.48% for the void ratio; 0.26% for total porosity; and 3.33% for hydraulic conductivity when using irrigation water with low dose of salts (2000ppm). While these values depressed to be 1.26, 0.63 and 8.33%; and 4.16, 2.08 and 11.67% that of control soil by applying fresh water alternating with 4000; 6000ppm salinity water, respectively. These results are confirmed with those obtained by Shakir et.al.(2002). Salt accumulation in the root zone decreased as the leaching fraction increased. Aggregate stability and infiltration properties of the soil were generally adversely affected by the more saline and sodic irrigation waters. Thus the maximum dispersion was observed in T13 & T14 (irrigated with 6000ppm continuously). Clays generally compromise the majority of cation exchange sites in soils. This is because clays, by virtue of their small particle size, have the most surface area, and therefore the most exchange sites. Consequently, clay soils have the greatest risk for excess sodium binding and dispersion. (Leal et.al., 2009). The presence of clays and specific clay types will generally exacerbate dispersion problems. Soil properties associated with dispersion include bulk density (Curtin et al., 1994a), percent clay-size particles (Morshedi, and Sameni. 2000), pH (saturated paste extract) (Curtin et al., 1994b), electrical conductivity (EC) (saturated paste extract) (Curtin et al., 1995), sodium adsorption ratio (SAR) (Curtin et al., 1994a).
Increasing soil solution salinity will decrease available water. This will have a negative effect on crop yield and may affect survival, if salinity levels are high enough. This finding may be the result of soil solution salinity restricting availability of water to the millet plants by lowering the total water potential in the soil (FAO, 1992). These decreases were calculated to be 1.63% that of control soil for T3 & T4 when using fresh water alternating with saline water 2000ppm. While it decreased by 6.15, 7.81, and 13.66% that of control soil when applying saline soil 2000, 4000, 6000ppm, respectively. The same trends slightly were 4.2 and 4.5% that of control soil when applying fresh water alternating with saline water 4000 and 6000ppm, in sequence. This result is agreeable with those obtained by Bauder and Brock, (2001).
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Figure 1: Effect of saline water on hydraulic conductivity and  sodium adsorption ratio.

Exchangeable sodium percentage (ESP) and electrolyte concentration of the soil solution play a significant role in determining soil physical properties and the response of soil clays to dispersion and swelling. (Levy et.al. 2003). Thus, reduced permeability and hydraulic conductivity due to sodicity compound this problem. Therefore, the decrease in hydraulic conductivity may be attributed to the increase in SAR that accompanied the increase in salt concentration (Table 3 and Fig.1).
The relations between SAR and hydraulic conductivity at different salinity levels are illustrated in Fig.1 and 2. The hydraulic conductivity values show a general decrease as SAR increase. The linear regression 

[image: image2]
analysis was used in an attempt to describe the relation between the SAR and the hydraulic conductivity. Results of the analysis are shown in Fig.2. The coefficient of determination, R2 was 0.742 and 0.991 being significant at 0.05 and highly significant at 0.01 and represent this relation the following equations: y = -0.0121x + 0.6421 and y = -0.0055x + 0.6108 when using saline water continuously and by using fresh water alternating with saline water, respectively. Where: y= hydraulic conductivity in cm/hr and x= SAR. This means that a negative correlation between SAR and hydraulic conductivity.  These results are in agreement with those of (Tayel et.al., 1980 and Shainberg and Letey, 1984). The data demonstrate that hydraulic conductivity decreases quite rapidly as SAR increases. The SAR at which the conductivity diminishes depends on the EC of the applied water, although the rate of decrease is approximately the same as sodium levels in the irrigation water increase.  These results are in accordance with those obtained by (Shainberg and Letey, 1984). This dispersion, in turn, leads to a reduction in soil hydraulic conductivity.
Conclusion:
Although, the negative soil physics effects for all cases, the soil physical properties are still acceptable exception which irrigated with 6000ppm continuously, tend to more dispersion, sodium excess and poor physical properties. The cumulative effects of long-term supplemental irrigation with saline-sodic waters on soil chemical and physical properties need to be considered when assessing irrigation water suitability. 
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		Table (1)		Effect of salinity and foliar fertilizer on growth of millet plants.

																																																% of T1N

				plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw						plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw						plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw

				height		leaves/plant		area		diameter		length		weight		weight		weight		weight						height		leaves/plant		area		diameter		length		weight		weight		weight		weight						height		leaves/plant		area		diameter		length		weight		weight		weight		weight

				(cm)				cm2		(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)						(cm)				cm2		(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)						(cm)				cm2		(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)

		T1w		121.00		8.33		1200.10		4.00		19.35		8.14		92.25		16.63		42.21				T1w		121.00		8.33		1200.10		4.00		19.35		8.14		92.25		16.63		42.21				T1w

		T1N		110.00		8.33		1048.50		3.73		18.00		7.91		79.94		14.95		36.58				T1N		110.00		8.33		1048.50		3.73		18.00		7.91		79.94		14.95		36.58				T1N

		T2w		107.00		8.33		1040.75		3.50		17.67		7.08		78.99		14.61		36.14				T2w		107.00		8.33		1040.75		3.50		17.67		7.08		78.99		14.61		36.14				T2w		2.73		0.00		0.74		6.17		1.83		10.49		1.19		2.27		1.19

		T2N		105.83		8.00		855.50		3.33		16.93		5.55		72.94		13.17		33.38				T2N		105.83		8.00		855.50		3.33		16.93		5.55		72.94		13.17		33.38				T2N		3.79		4.00		18.41		10.72		5.94		29.84		8.75		11.91		8.75

		T3w2000		71.00		7.00		739.75		3.00		14.65		1.87		66.20		12.47		30.29				T3w2000		71.00		7.00		739.75		3.00		14.65		1.87		66.20		12.47		30.29				T3w2000		35.45		16.00		29.45		19.57		18.61		76.36		17.19		16.59		17.19

		T3N		68.67		7.00		739.38		3.00		14.33		1.42		64.97		12.34		29.73				T3N		68.67		7.00		739.38		3.00		14.33		1.42		64.97		12.34		29.73				T3N		37.58		16.00		29.48		19.57		20.39		82.05		18.73		17.46		18.73

		T4w		106.67		8.00		991.00		3.40		17.17		5.58		75.44		14.22		34.52				T4w		106.67		8.00		991.00		3.40		17.17		5.58		75.44		14.22		34.52				T4w		3.03		4.00		5.48		8.85		4.61		29.46		5.63		4.88		5.63

		T4N		94.83		7.33		826.88		3.33		16.33		4.13		70.53		12.95		32.27				T4N		94.83		7.33		826.88		3.33		16.33		4.13		70.53		12.95		32.27				T4N		13.79		12.00		21.14		10.72		9.28		47.79		11.78		13.38		11.78

		T5w4000		65.50		7.00		704.25		3.00		14.33		1.19		63.88		12.15		29.23				T5w4000		65.50		7.00		704.25		3.00		14.33		1.19		63.88		12.15		29.23				T5w4000		40.45		16.00		32.83		19.57		20.39		84.96		20.09		18.73		20.09

		T5N		60.50		7.00		659.13		2.83		12.85		1.13		60.66		11.89		27.76				T5N		60.50		7.00		659.13		2.83		12.85		1.13		60.66		11.89		27.76				T5N		45.00		16.00		37.14		24.13		28.61		85.71		24.11		20.47		24.11

		T6w		87.00		7.33		822.00		3.23		15.30		3.58		66.88		12.85		30.60				T6w		87.00		7.33		822.00		3.23		15.30		3.58		66.88		12.85		30.60				T6w		20.91		12.00		21.60		13.40		15.00		54.74		16.34		14.05		16.34

		T6N		85.00		7.33		775.69		3.00		15.15		3.00		66.34		12.74		30.53				T6N		85.00		7.33		775.69		3.00		15.15		3.00		66.34		12.74		30.53				T6N		22.73		12.00		26.02		19.57		15.83		62.07		17.02		14.78		16.53

		T7w6000		43.00		6.67		609.88		2.67		11.83		0.82		52.39		10.57		23.97				T7w6000		43.00		6.67		609.88		2.67		11.83		0.82		52.39		10.57		23.97				T7w6000		60.91		20.00		41.83		28.42		34.28		89.63		34.47		29.30		34.47

		T7N		39.33		6.33		565.75		2.47		11.00		0.78		49.57		9.54		22.68				T7N		39.33		6.33		565.75		2.47		11.00		0.78		49.57		9.54		22.68				T7N		64.24		24.00		46.04		33.78		38.89		90.14		38.00		36.22		38.00

		LSD 0.05		25.647		1.44		341.01		1.265		3.438		2.389		21.929		3.85		14.164																												% of T1N

																										plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw						plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw

																								Control		height		leaves/plant		area		diameter		length		weight		weight		weight		weight						height		leaves/plant		area		diameter		length		weight		weight		weight		weight

																								Mean		115.5		8.33		1124.30		3.865		18.675		8.025		86.0933333333		15.7883333333		39.3940709067						(cm)				cm2		(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)

																								T1w		121.00		8.33		1200.10		4.00		19.35		8.14		92.25		16.63		42.21				T1w		-10.00		0.00		-14.46		-7.24		-7.50		-2.91		-15.39		-11.22		-15.39

																								T1N		110.00		8.33		1048.50		3.73		18.00		7.91		79.94		14.95		36.58				T1N		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																								Mean		115.50		8.33		1124.30		3.87		18.68		8.03		86.09		15.79		39.39						-5.00		0.00		-7.23		-3.62		-3.75		-1.45		-7.70		-5.61		-7.70

																								T2w		107.00		8.33		1040.75		3.50		17.67		7.08		78.99		14.61		36.14

																								T2N		105.83		8.00		855.50		3.33		16.93		5.55		72.94		13.17		33.38				T2w

																								Mean		106.42		8.17		948.13		3.42		17.30		6.32		75.96		13.89		34.76				T2N		7.86		2.00		15.67		11.64		7.36		21.31		11.77		12.02		11.77

																								T3w2000		71.00		7.00		739.75		3.00		14.65		1.87		66.20		12.47		30.29

																								T3N		68.67		7.00		739.38		3.00		14.33		1.42		64.97		12.34		29.73				T3w2000

																								Mean		69.83		7.00		739.56		3.00		14.49		1.65		65.59		12.41		30.01				T3N		39.54		16.00		34.22		22.38		22.41		79.50		23.82		21.43		23.82

																								T4w		106.67		8.00		991.00		3.40		17.17		5.58		75.44		14.22		34.52

																								T4N		94.83		7.33		826.88		3.33		16.33		4.13		70.53		12.95		32.27				T4w

																								Mean		100.75		7.67		908.94		3.37		16.75		4.86		72.98		13.59		33.39				T4N		12.77		8.00		19.16		12.94		10.31		39.50		15.23		13.96		15.23

																								T5w4000		65.50		7.00		704.25		3.00		14.33		1.19		63.88		12.15		29.23

																								T5N		60.50		7.00		659.13		2.83		12.85		1.13		60.66		11.89		27.76				T5w4000

																								Mean		63.00		7.00		681.69		2.92		13.59		1.16		62.27		12.02		28.49				T5N		45.45		16.00		39.37		24.58		27.23		85.55		27.67		23.87		27.67

																								T6w		87.00		7.33		822.00		3.23		15.30		3.58		66.88		12.85		30.60

																								T6N		85.00		7.33		775.69		3.00		15.15		3.00		66.34		12.74		30.53				T6w

																								Mean		86.00		7.33		798.84		3.12		15.23		3.29		66.61		12.80		30.57				T6N		25.54		12.00		28.95		19.40		18.47		59.00		22.63		18.96		22.41

																								T7w6000		43.00		6.67		609.88		2.67		11.83		0.82		52.39		10.57		23.97

																								T7N		39.33		6.33		565.75		2.47		11.00		0.78		49.57		9.54		22.68				T7w6000

																										41.17		6.50		587.81		2.57		11.42		0.80		50.98		10.05		23.32				T7N		64.36		22.00		47.72		33.51		38.88		90.03		40.79		36.33		40.79

																								Mean 2000		88.13		7.58		843.84		3.21		15.90		3.98		70.77		13.15		32.38

																								Mean 4000		81.88		7.33		795.31		3.14		15.17		3.01		67.63		12.80		30.94

																								Mean 6000		63.58		6.92		693.33		2.84		13.32		2.05		58.79		11.42		26.95

																								Mean W1-5		94.23		7.73		935.17		3.38		16.63		4.77		75.35		14.02		34.48

																								Mean N1-5		87.97		7.53		825.88		3.24		15.69		4.03		69.81		13.06		31.94

																								Mean W 6-7		65.00		7.00		715.94		2.95		13.57		2.20		59.63		11.71		27.29

																								Mean N 6-7		62.17		6.83		670.72		2.74		13.08		1.89		57.95		11.14		26.61

																								Mean W1-5		94.2333333333		7.7333333333		935.17		3.38		16.634		4.772		75.3503333333		14.0153333333		34.4783534247

																								Mean N1-5		87.9666666667		7.5333333333		825.875		3.244		15.688		4.028		69.8083333333		13.06		31.9424783167

																								Mean W6-7		65		7		715.9375		2.95		13.565		2.2		59.6325		11.71		27.286281555

																								Mean N6-7		62.1666666667		6.8333333333		670.71875		2.735		13.075		1.89		57.9508333333		11.1375		26.60601804

																								Mean Total W		79.6166666667		7.3666666667		825.55375		3.165		15.0995		3.486		67.4914166667		12.8626666667		30.8823174898

																								Mean Total N		75.0666666667		7.1833333333		748.296875		2.9895		14.3815		2.959		63.8795833333		12.09875		29.2742481783

				Table (1)		Effect of salinity and foliar fertilizer on growth of millet plants.

		T		salinity of				foliar		plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw

				irrigation				fertilizer		height		leaves/plant		area		diameter		length		weight		weight		weight		weight

				water (ppm)						(cm)				cm2		(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)

		T1		294				+		121.00		8.33		1200.10		4.00		19.35		8.14		92.25		16.63		42.21

		T2		294				-		110.00		8.33		1048.50		3.73		18.00		7.91		79.94		14.95		36.58

		T3		2000		294		+		107.00		8.33		1040.75		3.50		17.67		7.08		78.99		14.61		36.14

		T4		2000		294		-		105.83		8.00		855.50		3.33		16.93		5.55		72.94		13.17		33.38

		T5		2000				+		71.00		7.00		739.75		3.00		14.65		1.87		66.20		12.47		30.29

		T6		2000				-		68.67		7.00		739.38		3.00		14.33		1.42		64.97		12.34		29.73

		T7		4000		294		+		106.67		8.00		991.00		3.40		17.17		5.58		75.44		14.22		34.52

		T8		4000		294		-		94.83		7.33		826.88		3.33		16.33		4.13		70.53		12.95		32.27

		T9		4000				+		65.50		7.00		704.25		3.00		14.33		1.19		63.88		12.15		29.23

		T10		4000				-		60.50		7.00		659.13		2.83		12.85		1.13		60.66		11.89		27.76

		T11		6000		294		+		87.00		7.33		822.00		3.23		15.30		3.58		66.88		12.85		30.60

		T12		6000		294		-		85.00		7.33		775.69		3.00		15.15		3.00		66.34		12.74		30.53

		T13		6000				+		43.00		6.67		609.88		2.67		11.83		0.82		52.39		10.57		23.97

		T14		6000				-		39.33		6.33		565.75		2.47		11.00		0.78		49.57		9.54		22.68

		LSD 0.05								25.647		1.44		341.01		1.265		3.438		2.389		21.929		3.85		14.164





ورقة1

								%---ppm=		Rx10000								R/1000

																		dry		Macro nutrients and protine uptake mg/plant

				N		P		K		Na		Ca		Mg		Protine		weight		N		P		K		Na		Ca		Mg		Protine

				%		%		%		%		%		%		%		(g/plant)

		T1w		2.61		0.1765		5.89		0.10		0.79		0.70		16.30		16.63		433.96		29.35		979.31		16.63		131.35		116.39

		T1N		2.18		0.1635		4.90		0.09		0.76		0.63		13.60		14.95		325.91		24.44		732.55		12.71		113.62		94.19

		T2w		2.34		0.1670		5.66		0.13		0.96		0.84		14.60		14.61		341.87		24.40		826.93		18.99		140.26		122.72

		T2N		1.44		0.1565		4.70		0.16		0.86		0.76		9.00		13.17		189.65		20.61		618.99		21.07		113.26		100.09

		T3w		2.29		0.1684		4.79		0.17		0.84		0.91		14.30		12.47		285.56		21.00		597.31		21.20		104.75		113.48

		T3N		2.02		0.1603		4.07		0.20		1.04		0.70		12.60		12.34		249.27		19.78		502.24		24.68		128.34		86.38

		T4w		2.48		0.1719		4.76		0.15		0.96		0.71		15.50		14.22		352.66		24.45		676.87		21.33		136.51		100.96

		T4N		2.05		0.1515		4.43		0.23		0.96		0.74		12.80		12.95		265.48		19.62		573.69		29.79		124.32		95.83

		T5w		2.25		0.1801		5.03		0.16		0.84		0.72		14.10		12.15		273.38		21.88		611.15		19.44		102.06		87.48

		T5N		2.66		0.1684		4.90		0.24		1.12		0.65		16.60		11.89		316.27		20.02		582.61		28.54		133.17		77.29

		T6w		2.26		0.1881		4.05		0.22		1.98		0.91		14.10		12.85		290.41		24.17		520.43		28.27		254.43		116.94

		T6N		2.34		0.1791		4.40		0.26		1.44		0.74		14.60		12.74		298.12		22.82		560.56		33.12		183.46		94.28

		T7w		2.69		0.1765		5.06		0.16		1.16		0.80		16.80		10.57		284.33		18.66		534.84		16.91		122.61		84.56

		T7N		2.23		0.1755		4.80		0.21		1.60		0.71		13.90		9.54		212.63		16.73		457.68		20.02		152.56		67.70

		Table (2)		Macronutrients concentration in shoots of millet plants as affected

				salinity and foliar fertilizer.						modified

																		dry

				N		P		K		Na		Ca		Mg		Protein		weight		Macro nutrients and protine uptake mg/plant

				%		%		%		%		%		%		%		(g/plant)		N		P		K		Na		Ca		Mg

		T1w		2.69		0.1881		5.89		0.09		0.76		0.63		16.80		16.63		447.26		31.27		979.31		14.13		126.36		104.75

		T1N		2.66		0.1801		5.66		0.10		0.79		0.65		16.59		14.95		397.67		26.92		846.17		14.95		118.11		97.18

		T2w		2.61		0.1791		5.06		0.13		0.84		0.70		16.28		14.61		381.32		26.17		739.27		18.99		122.72		102.27

		T2N		2.58		0.1765		5.03		0.15		0.86		0.71		16.13		13.17		339.79		23.25		662.45		19.76		113.26		93.51

		T3w2000		2.26		0.1670		4.70		0.24		1.12		0.84		14.11		12.47		281.82		20.83		586.09		29.93		139.66		104.75

		T3N		2.25		0.1635		4.58		0.26		1.16		0.86		14.03		12.34		277.65		20.17		565.17		32.08		143.14		106.12

		T4w		2.48		0.1725		4.90		0.16		0.90		0.74		15.50		14.22		352.66		24.53		696.78		22.75		127.98		105.23

		T4N		2.44		0.1719		4.80		0.17		0.95		0.76		15.24		12.95		315.98		22.27		621.60		22.02		123.03		98.42

		T5w4000		2.18		0.1603		4.43		0.29		1.22		0.91		13.66		12.15		264.87		19.48		538.25		35.24		148.23		110.57

		T5N		2.16		0.1565		4.40		0.31		1.26		0.93		13.48		11.89		256.82		18.60		523.16		36.86		149.81		110.58

		T6w		2.34		0.1684		4.79		0.20		0.99		0.80		14.60		12.85		300.69		21.64		615.52		25.70		127.22		102.80

		T6N		2.29		0.1679		4.76		0.23		1.04		0.84		14.29		12.74		291.75		21.39		606.42		29.30		132.50		107.02

		T7w6000		2.02		0.1515		4.07		0.33		1.44		0.95		12.62		10.57		213.51		16.02		430.20		34.88		152.21		100.42

		T7N		1.98		0.1510		4.05		0.38		1.50		0.97		12.34		9.54		188.79		14.40		386.17		36.23		143.03		92.49

		modified

		Table (2)		Macronutrients content in shoots of millet plants as affected salinity and foliar fertilizer.

				Macro nutrients uptake mg/plant												Protine %

				N		P		K		Na		Ca		Mg								N		P		K		Na		Ca		Mg		Protine %

		T1w		447.26		31.27		979.31		14.13		126.36		104.75		16.80				T1w		447.26		31.27		979.31		14.13		126.36		104.75		16.80

		T1N		397.67		26.92		846.17		14.95		118.11		97.18		16.59				T1N		397.67		26.92		846.17		14.95		118.11		97.18		16.59

		T2w		381.32		26.17		739.27		18.99		122.72		102.27		16.28				Mean		422.46		29.10		912.74		14.54		122.23		100.96		16.70

		T2N		339.79		23.25		662.45		19.76		113.26		93.51		16.13				T2w		381.32		26.17		739.27		18.99		122.72		102.27		16.28

		T3w2000		281.82		20.83		586.09		29.93		139.66		104.75		14.11				T2N		339.79		23.25		662.45		19.76		113.26		93.51		16.13

		T3N		277.65		20.17		565.17		32.08		143.14		106.12		14.03				Mean		360.55		24.71		700.86		19.37		117.99		97.89		16.20

		T4w		352.66		24.53		696.78		22.75		127.98		105.23		15.50				T3w2000		281.82		20.83		586.09		29.93		139.66		104.75		14.11

		T4N		315.98		22.27		621.60		22.02		123.03		98.42		15.24				T3N		277.65		20.17		565.17		32.08		143.14		106.12		14.03

		T5w4000		264.87		19.48		538.25		35.24		148.23		110.57		13.66				Mean		279.74		20.50		575.63		31.01		141.40		105.44		14.07

		T5N		256.82		18.60		523.16		36.86		149.81		110.58		13.48				T4w		352.66		24.53		696.78		22.75		127.98		105.23		15.50

		T6w		300.69		21.64		615.52		25.70		127.22		102.80		14.60				T4N		315.98		22.27		621.60		22.02		123.03		98.42		15.24

		T6N		291.75		21.39		606.42		29.30		132.50		107.02		14.29				Mean		334.32		23.40		659.19		22.38		125.50		101.82		15.37

		T7w6000		213.51		16.02		430.20		34.88		152.21		100.42		12.62				T5w4000		264.87		19.48		538.25		35.24		148.23		110.57		13.66

		T7N		188.79		14.40		386.17		36.23		143.03		92.49		12.34				T5N		256.82		18.60		523.16		36.86		149.81		110.58		13.48

																				Mean		260.85		19.04		530.70		36.05		149.02		110.57		13.57

																				T6w		300.69		21.64		615.52		25.70		127.22		102.80		14.60

																				T6N		291.75		21.39		606.42		29.30		132.50		107.02		14.29

																				Mean		296.22		21.51		610.97		27.50		129.86		104.91		14.44

																				T7w6000		213.51		16.02		430.20		34.88		152.21		100.42		12.62

																				T7N		188.79		14.40		386.17		36.23		143.03		92.49		12.34

																				Mean		201.15		15.21		408.18		35.56		147.62		96.45		12.48

				Table (2)		Macronutrients concentration in shoots of millet plants as affected

						salinity and foliar fertilizer.						modified

		T		salinity of				foliar		N		P		K		Na		Ca		Mg		Protein

				irrigation				fertilizer

				water (ppm)						%		%		%		%		%		%		%

		T1		294				+		2.69		0.1881		5.89		0.09		0.76		0.63		16.80

		T2		294				-		2.66		0.1801		5.66		0.10		0.79		0.65		16.59

		T3		2000		294		+		2.61		0.1791		5.06		0.13		0.84		0.70		16.28

		T4		2000		294		-		2.58		0.1765		5.03		0.15		0.86		0.71		16.13

		T5		2000				+		2.26		0.1670		4.70		0.24		1.12		0.84		14.11

		T6		2000				-		2.25		0.1635		4.58		0.26		1.16		0.86		14.03

		T7		4000		294		+		2.48		0.1725		4.90		0.16		0.90		0.74		15.50

		T8		4000		294		-		2.44		0.1719		4.80		0.17		0.95		0.76		15.24

		T9		4000				+		2.18		0.1603		4.43		0.29		1.22		0.91		13.66

		T10		4000				-		2.16		0.1565		4.40		0.31		1.26		0.93		13.48

		T11		6000		294		+		2.34		0.1684		4.79		0.20		0.99		0.80		14.60

		T12		6000		294		-		2.29		0.1679		4.76		0.23		1.04		0.84		14.29

		T13		6000				+		2.02		0.1515		4.07		0.33		1.44		0.95		12.62

		T14		6000				-		1.98		0.1510		4.05		0.38		1.50		0.97		12.34

				modified

				Table (2)		Macronutrients content in shoots of millet plants as affected salinity and foliar fertilizer.

		T		salinity of				foliar		Macro nutrients uptake mg/plant

				irrigation				fertilizer														Protine

				water (ppm)						N		P		K		Na		Ca		Mg		%

		T1		294				+		447.26		31.27		979.31		14.13		126.36		104.75		16.80

		T2		294				-		397.67		26.92		846.17		14.95		118.11		97.18		16.59

		T3		2000		294		+		381.32		26.17		739.27		18.99		122.72		102.27		16.28

		T4		2000		294		-		339.79		23.25		662.45		19.76		113.26		93.51		16.13

		T5		2000				+		281.82		20.83		586.09		29.93		139.66		104.75		14.11

		T6		2000				-		277.65		20.17		565.17		32.08		143.14		106.12		14.03

		T7		4000		294		+		352.66		24.53		696.78		22.75		127.98		105.23		15.50

		T8		4000		294		-		315.98		22.27		621.60		22.02		123.03		98.42		15.24

		T9		4000				+		264.87		19.48		538.25		35.24		148.23		110.57		13.66

		T10		4000				-		256.82		18.60		523.16		36.86		149.81		110.58		13.48

		T11		6000		294		+		300.69		21.64		615.52		25.70		127.22		102.80		14.60

		T12		6000		294		-		291.75		21.39		606.42		29.30		132.50		107.02		14.29

		T13		6000				+		213.51		16.02		430.20		34.88		152.21		100.42		12.62

		T14		6000				-		188.79		14.40		386.17		36.23		143.03		92.49		12.34





plant ana.

		Table (2)		Macronutrients concentration in shoots of millet plants as affected

				salinity and foliar fertilizer.																				N		P		K		Na		Ca		Mg		Protine

																								%		%		%		%		%		%		%

				N		P		K		Na		Ca		Mg		Protine						T1w		2.61		0.1765		5.89		0.10		0.79		0.70		16.30		6.245210728		6.245210728

				%		%		%		%		%		%		%						T1N		2.18		0.1635		4.90		0.09		0.76		0.63		13.60		6.2385321101		6.2385321101

		T1w		2.61		0.1765		5.89		0.10		0.79		0.70		16.30						Mean		2.40		0.17		5.40		0.09		0.78		0.67		14.95		6.24217119		6.24217119

		T1N		2.18		0.1635		4.90		0.09		0.76		0.63		13.60						T2w		2.34		0.1670		5.66		0.13		0.96		0.84		14.60		6.2393162393		6.2393162393

		T2w		2.34		0.1670		5.66		0.13		0.96		0.84		14.60						T2N		1.44		0.1565		4.70		0.16		0.86		0.76		9.00		6.25		6.25

		T2N		1.44		0.1565		4.70		0.16		0.86		0.76		9.00						Mean		1.89		0.16		5.18		0.15		0.91		0.80		11.80		6.2433862434		6.2433862434

		T3w		2.29		0.1684		4.79		0.17		0.84		0.91		14.30						T3w 2000		2.29		0.1684		4.79		0.17		0.84		0.91		14.30		6.2445414847		6.2445414847

		T3N		2.02		0.1603		4.07		0.20		1.04		0.70		12.60						T3N		2.02		0.1603		4.07		0.20		1.04		0.70		12.60		6.2376237624		6.2376237624

		T4w		2.48		0.1719		4.76		0.15		0.96		0.71		15.50						Mean		2.16		0.16		4.43		0.19		0.94		0.81		13.45		6.2412993039		6.2412993039

		T4N		2.05		0.1515		4.43		0.23		0.96		0.74		12.80						T4w		2.48		0.1719		4.76		0.15		0.96		0.71		15.50		6.25		6.25

		T5w		2.25		0.1801		5.03		0.16		0.84		0.72		14.10						T4N		2.05		0.1515		4.43		0.23		0.96		0.74		12.80		6.243902439		6.243902439

		T5N		2.66		0.1684		4.90		0.24		1.12		0.65		16.60						Mean		2.27		0.16		4.60		0.19		0.96		0.73		14.15		6.2472406181		6.2472406181

		T6w		2.26		0.1881		4.05		0.22		1.98		0.91		14.10						T5w 4000		2.25		0.1801		5.03		0.16		0.84		0.72		14.10		6.2666666667		6.2666666667

		T6N		2.34		0.1791		4.40		0.26		1.44		0.74		14.60						T5N		2.66		0.1684		4.90		0.24		1.12		0.65		16.60		6.2406015038		6.2406015038

		T7w		2.69		0.1765		5.06		0.16		1.16		0.80		16.80						Mean		2.46		0.17		4.97		0.20		0.98		0.69		15.35		6.2525458248		6.2525458248

		T7N		2.23		0.1755		4.80		0.21		1.60		0.71		13.90						T6w		2.26		0.1881		4.05		0.22		1.98		0.91		14.10		6.2389380531		6.2389380531

																						T6N		2.34		0.1791		4.40		0.26		1.44		0.74		14.60		6.2393162393		6.2393162393

																						Mean		2.30		0.18		4.23		0.24		1.71		0.83		14.35		6.2391304348		6.2391304348

		Table (2)		Macronutrients content in shoots of millet plants as affected salinity and foliar fertilizer.																		T7w 6000		2.69		0.1765		5.06		0.16		1.16		0.80		16.80		6.2453531599		6.2453531599

																						T7N		2.23		0.1755		4.80		0.21		1.60		0.71		13.90		6.2331838565		6.2331838565

																						Mean		2.46		0.18		4.93		0.19		1.38		0.76		15.35		6.2398373984		6.2398373984

				Macro nutrients and protine uptake mg/plant												Protine

				N		P		K		Na		Ca		Mg										Macro nutrients and protine uptake mg/plant												Protine

		T1w		433.96		29.35		979.31		127.08		165.13		119.45		2710.15								N		P		K		Na		Ca		Mg

		T1N		332.75		24.44		804.85		28.54		152.56		116.94		2076.12						T1w		433.96		29.35		979.31		127.08		165.13		119.45		2710.15		6.245210728		6.245210728

		T2w		325.91		23.75		732.55		28.38		136.51		116.39		2033.20						T1N		332.75		24.44		804.85		28.54		152.56		116.94		2076.12		6.2393162393		6.2393162393

		T2N		316.27		21.88		615.52		25.48		133.17		98.42		1973.74						Mean		383.35		26.89		892.08		77.81		158.85		118.19		2393.13		6.2426525317		6.2426525317

		T3w2000		257.35		20.02		546.66		19.44		118.46		87.48		1605.24						T2w		325.91		23.75		732.55		28.38		136.51		116.39		2033.20		6.2385321101		6.2385321101

		T3N		252.97		18.70		534.84		18.71		118.27		84.56		1579.52						T2N		316.27		21.88		615.52		25.48		133.17		98.42		1973.74		6.2406015038		6.2406015038

		T4w		309.26		21.64		611.15		21.85		132.50		94.19		1932.85						Mean		321.09		22.82		674.03		26.93		134.84		107.40		2003.47		6.2395512813		6.2395512813

		T4N		294.27		21.44		608.65		21.35		131.35		91.32		1837.55						T3w2000		257.35		20.02		546.66		19.44		118.46		87.48		1605.24		6.2376237624		6.2376237624

		T5w4000		212.63		18.66		518.52		18.49		113.62		77.29		1325.37						T3N		252.97		18.70		534.84		18.71		118.27		84.56		1579.52		6.243902439		6.243902439

		T5N		192.19		16.73		457.68		18.35		111.37		75.89		1199.15						Mean		255.16		19.36		540.75		19.07		118.37		86.02		1592.38		6.2407361684		6.2407361684

		T6w		284.33		20.43		593.57		20.72		122.61		89.18		1775.76						T4w		309.26		21.64		611.15		21.85		132.50		94.19		1932.85		6.25		6.25

		T6N		273.38		20.26		582.61		20.02		119.71		88.54		1713.15						T4N		294.27		21.44		608.65		21.35		131.35		91.32		1837.55		6.2445414847		6.2445414847

		T7w6000		188.48		15.69		361.39		16.91		107.94		67.70		1175.94						Mean		301.76		21.54		609.90		21.60		131.92		92.75		1885.20		6.247338535		6.247338535

		T7N		186.48		14.71		337.77		16.63		102.06		60.78		1165.50						T5w4000		212.63		18.66		518.52		18.49		113.62		77.29		1325.37		6.2331838565		6.2331838565

																						T5N		192.19		16.73		457.68		18.35		111.37		75.89		1199.15		6.2393162393		6.2393162393

																						Mean		202.41		17.70		488.10		18.42		112.50		76.59		1262.26		6.2360952434		6.2360952434

																						T6w		284.33		20.43		593.57		20.72		122.61		89.18		1775.76		6.2453531599		6.2453531599

																						T6N		273.38		20.26		582.61		20.02		119.71		88.54		1713.15		6.2666666667		6.2666666667

																						Mean		278.85		20.34		588.09		20.37		121.16		88.86		1744.46		6.2558005264		6.2558005264

																						T7w6000		188.48		15.69		361.39		16.91		107.94		67.70		1175.94		6.2389380531		6.2389380531

																						T7N		186.48		14.71		337.77		16.63		102.06		60.78		1165.50		6.25		6.25

																						Mean		187.48		15.20		349.58		16.77		105.00		64.24		1170.72		6.2444394662		6.2444394662

		Table (2)		Macronutrients concentration in shoots of millet plants as affected

				salinity and foliar fertilizer.						modified

																						modified		N		P		K		Na		Ca		Mg		Protine

				N		P		K		Na		Ca		Mg		Protein						T1w		2.69		0.1881		5.89		0.09		0.76		0.63		16.80

				%		%		%		%		%		%		%						T1N		2.66		0.1801		5.66		0.10		0.79		0.65		16.59

		T1w		2.69		0.1881		5.89		0.09		0.76		0.63		16.80						Mean		2.68		0.18		5.78		0.09		0.78		0.64		16.70

		T1N		2.66		0.1801		5.66		0.10		0.79		0.65		16.59						T2w		2.61		0.1791		5.06		0.13		0.84		0.70		16.28

		T2w		2.61		0.1791		5.06		0.13		0.84		0.70		16.28						T2N		2.58		0.1765		5.03		0.15		0.86		0.71		16.13

		T2N		2.58		0.1765		5.03		0.15		0.86		0.71		16.13						Mean		2.60		0.18		5.05		0.14		0.85		0.71		16.21

		T3w2000		2.26		0.1670		4.70		0.24		1.12		0.84		14.11						T3w2000		2.26		0.1670		4.70		0.24		1.12		0.84		14.11

		T3N		2.25		0.1635		4.58		0.26		1.16		0.86		14.03						T3N		2.25		0.1635		4.58		0.26		1.16		0.86		14.03

		T4w		2.48		0.1725		4.90		0.16		0.90		0.74		15.50						Mean		2.26		0.17		4.64		0.25		1.14		0.85		14.07

		T4N		2.44		0.1719		4.80		0.17		0.95		0.76		15.24						T4w		2.48		0.1725		4.90		0.16		0.90		0.74		15.50

		T5w4000		2.18		0.1603		4.43		0.29		1.22		0.91		13.66						T4N		2.44		0.1719		4.80		0.17		0.95		0.76		15.24

		T5N		2.16		0.1565		4.40		0.31		1.26		0.93		13.48						Mean		2.46		0.17		4.85		0.17		0.93		0.75		15.37

		T6w		2.34		0.1684		4.79		0.20		0.99		0.80		14.60						T5w4000		2.18		0.1603		4.43		0.29		1.22		0.91		13.66

		T6N		2.29		0.1679		4.76		0.23		1.04		0.84		14.29						T5N		2.16		0.1565		4.40		0.31		1.26		0.93		13.48

		T7w6000		2.02		0.1515		4.07		0.33		1.44		0.95		12.62						Mean		2.17		0.16		4.42		0.30		1.24		0.92		13.57

		T7N		1.98		0.1510		4.05		0.38		1.50		0.97		12.34						T6w		2.34		0.1684		4.79		0.20		0.99		0.80		14.60

																						T6N		2.29		0.1679		4.76		0.23		1.04		0.84		14.29

																						Mean		2.32		0.17		4.78		0.22		1.02		0.82		14.45

																						T7w6000		2.02		0.1515		4.07		0.33		1.44		0.95		12.62

																						T7N		1.98		0.1510		4.05		0.38		1.50		0.97		12.34

																						Mean		2.00		0.15		4.06		0.36		1.47		0.96		12.48

																						control		2.68		0.18		5.78		0.09		0.78		0.64		16.7

																						6000 ppm		2		0.15		4.06		0.36		1.47		0.96		12.48

																				%				25.3731343284		16.6666666667		29.7577854671		300		88.4615384615		50		25.2694610778

																						fresh+6000		2.315		0.168135		4.775		0.215		1.015		0.82		14.445

																				%				13.6194029851		6.5916666667		17.3875432526		138.8888888889		30.1282051282		28.125		13.502994012





water ana.

		Table (3)

				EC		pH		Ca		Mg		Na		K		CO3		HCO3		Cl		SO4		SAR

				dsm-1				meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l						dsm-1		ppm

		tab water		0.46				1.4		1		1.40		0.40		0		2		0.9		1.30		1.28				0.46		294.4

		2000ppm		3.125				1.2		5.8		33.30		1.10		0		0.34		32.7		8.36		17.80

		4000ppm		5				2.2		11.8		55.00		1.30		0		0.51		65.7		4.09		20.79				5

		6000ppm		7.5				3.6		17.6		69.60		2.00		0		0.68		83.3		8.82		21.38				7.5

		Table (3)		Chemical analysis of irrigation water.

				EC		Ca		Mg		Na		K		CO3		HCO3		Cl		SO4		SAR

				dsm-1		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l

		tab water		0.46		1.4		1		1.40		0.40		0		2		0.9		1.30		1.28

		2000ppm		3.125		1.2		5.8		33.30		1.10		0		0.34		32.7		8.36		17.80

		4000ppm		5		2.2		11.8		55.00		1.30		0		0.51		65.7		4.09		20.79

		6000ppm		7.5		3.6		17.6		69.60		2.00		0		0.68		83.3		8.82		21.38





soil ch.an.

		Table (4)		Chemical properties of soil treatments.

				EC		pH		Ca		Mg		Na		K		CO3		HCO3		Cl		SO4		Na soluble		Total Na		CEC		ESP		SAR

				dsm-1		soil past		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/100g soil		meq/100 g soil		meq/100 g soil		%

		T1w		0.51		7.95		3.5		1.6		3		0.18		0.00		1.20		0.96		6.12		0.15		3.06		36.5		7.97		1.88

		T1N		0.66		7.94		4.8		1.75		3.4		0.23		0.00		1.29		2.60		6.29		0.17		3.04		36.5		7.86		1.88

		T2w		1.12		8.04		6.6		3.3		12.8		0.47		0.00		1.63		7.50		14.04		0.64		4.55		36.5		10.71		5.75

		T2N		1.39		8.03		7.5		4.5		13.2		0.51		0.00		1.90		7.59		16.22		0.66		4.60		36.5		10.79		5.39

		T3w2000		4.29		8.85		39.95		21.15		115.8		0.75		0.00		5.90		19.90		151.85		5.79		11.30		36.5		15.10		20.95

		T3N		4.34		8.84		39.86		21.19		116		0.96		0.00		7.80		21.50		148.71		5.80		11.20		36.5		14.79		21.00

		T4w		1.50		8.55		14.2		7.5		38.6		0.58		0.00		2.10		10.70		48.08		1.93		6.66		36.5		12.96		11.72

		T4N		2.47		8.56		14.4		7.7		39.6		0.60		0.00		2.70		11.80		47.80		1.98		6.69		36.5		12.90		11.91

		T5w4000		5.20		8.93		54.9		30.5		169.8		1.13		0.00		8.50		21.70		226.13		8.49		14.60		36.5		16.74		25.99

		T5N		5.10		8.92		53.75		25.8		170		2.10		0.00		9.35		32.30		210.00		8.50		14.56		36.5		16.60		26.96

		T6w		2.50		8.64		30.8		17.6		69.8		0.71		0.00		4.79		12.50		101.62		3.49		8.40		36.5		13.45		14.19

		T6N		3.02		8.64		30.66		17.55		70		0.75		0.00		5.70		12.80		100.46		3.50		8.47		36.5		13.62		14.26

		T7w6000		6.10		9.08		72.45		58.65		217		2.55		0.00		10.10		178.70		161.85		10.85		16.99		36.5		16.82		26.80

		T7N		6.20		9.07		72.50		58.62		217.2		2.59		0.00		16.20		179.40		155.31		10.86		17.02		36.5		16.88		26.83





soil ph. an.

		Table (5)		Physical properties of soil treatments.

				Bulk		total		Hydraulic		void		penetration		available				Bulk		total		Hydraulic		void		penetration		available						Bulk		total		Hydraulic		void		penetration		available

				density		porosity		Conductivity		ratio		resestance		water				density		porosity		Conductivity		ratio		resestance		water						density		porosity		Conductivity		ratio		resestance		water

				g/cm3		%		cm/hr				kg/cm2		%				g/cm3		%		cm/hr				kg/cm2								g/cm3		%		cm/hr				kg/cm2

		T1w		1.302		50.87		0.60		1.035		20.80		18.14		18.125						18.125										T1w		1.302		50.87		0.60		1.035		20.80		18.14

		T1N		1.304		50.79		0.60		1.032		20.79		18.11																		T1N		1.304		50.79		0.60		1.032		20.79		18.11

		T2w		1.307		50.68		0.58		1.028		25.77		17.84		17.83		0.3840245776				17.83				23.8942307692						mean		1.303		50.830		0.600		1.034		20.795		18.125

		T2N		1.306		50.72		0.58		1.029		25.79		17.81				0.1533742331								23.9903846154

		T3w2000		1.350		49.06		0.47		0.963		30.55		17.02		17.01		3.6866359447				17.01				46.875						T2w		1.307		50.68		0.58		1.028		25.77		17.84

		T3N		1.352		48.98		0.47		0.960		30.53		16.99				3.6809815951								46.7788461538						T2N		1.306		50.72		0.58		1.029		25.79		17.81

		T4w		1.312		50.49		0.55		1.020		26.45		17.36		17.36		0.7680491551				17.36				27.1634615385						mean		1.307		50.700		0.580		1.029		25.780		17.825

		T4N		1.311		50.53		0.55		1.021		26.47		17.35				0.536809816								27.2596153846

		T5w4000		1.377		48.04		0.37		0.924		35.64		16.72		16.71		5.7603686636				0.00				71.3461538462						T3w2000		1.350		49.06		0.47		0.963		30.55		17.02

		T5N		1.378		48.00		0.37		0.923		35.62		16.69				5.6748466258								71.25						T3N		1.352		48.98		0.47		0.960		30.53		16.99

		T6w		1.332		49.74		0.53		0.989		27.64		17.31		17.31		2.3041474654				17.31				32.8846153846						mean		1.351		49.020		0.470		0.962		30.540		17.005

		T6N		1.330		49.81		0.53		0.992		27.63		17.31				1.9938650307								32.8365384615

		T7w6000		1.403		47.06		0.21		0.889		39.44		15.69		15.65		7.757296467				0.00				89.6153846154						T4w		1.312		50.49		0.55		1.020		26.45		17.36

		T7N		1.402		47.09		0.21		0.890		39.45		15.60				7.5153374233								89.6634615385						T4N		1.311		50.53		0.55		1.021		26.47		17.35

																																mean		1.312		50.510		0.550		1.021		26.460		17.355

				Mean		Mean		Mean		Mean		Mean		Mean				%		%		%		%		%		%				T5w4000		1.377		48.04		0.37		0.924		35.64		16.72

				Bulk		total		Hydraulic		void		penetration		available				Bulk		total		Hydraulic		void		penetration		available				T5N		1.378		48.00		0.37		0.923		35.62		16.69

				density		porosity		Conductivity		ratio		resestance		water				density		porosity		Conductivity		ratio		resestance		water				mean		1.378		48.020		0.370		0.924		35.630		16.705

				g/cm3		%		cm/hr				kg/cm2						g/cm3		%		cm/hr				kg/cm2

		T1w		1.303		50.830		0.600		1.034		20.795		18.13				0		0		0		0		0		0				T6w		1.332		49.74		0.53		0.989		27.64		17.31

		T1N																														T6N		1.330		49.81		0.53		0.992		27.63		17.31

		T2w		1.307		50.700		0.580		1.029		25.780		17.83				0.2686108979		0.2557544757		3.3333333333		0.4837929366		23.97210868		1.6275862069				mean		1.331		49.775		0.530		0.991		27.635		17.310

		T2N

		T3w2000		1.351		49.020		0.470		0.962		30.540		17.01				3.6838066002		3.5608892386		21.6666666667		6.9666182874		46.8622264968		6.1517241379				T7w6000		1.403		47.06		0.21		0.889		39.44		15.69

		T3N																														T7N		1.402		47.09		0.21		0.890		39.45		15.60

		T4w		1.312		50.510		0.550		1.021		26.460		17.36				0.6523407521		0.6295494787		8.3333333333		1.2578616352		27.2421255109		4.2206896552				mean		1.403		47.075		0.210		0.890		39.445		15.645

		T4N

		T5w4000		1.378		48.020		0.370		0.924		35.630		16.71				5.7175748273		5.5282313594		38.3333333333		10.6434446057		71.3392642462		7.8068965517

		T5N																																Bulk		total		Hydraulic		void		penetration		available

		T6w		1.331		49.775		0.530		0.991		27.635		17.31				2.1488871834		2.0755459374		11.6666666667		4.160619255		32.8925222409		4.4965517241				mean		density		porosity		Conductivity		ratio		resestance		water

		T6N																																g/cm3		%		cm/hr				kg/cm2

		T7w6000		1.403		47.075		0.210		0.890		39.445		15.65				7.6362240982		7.3873696636		65		13.9332365747		89.6850204376		13.6551724138				T1w		1.303		50.83		0.6		1.0335		20.795		18.125

		T7N																														T1N

																																T2w		1.3065		50.7		0.58		1.0285		25.78		17.825

																																T2N

																																T3w2000		1.351		49.02		0.47		0.9615		30.54		17.005

																																T3N

																																T4w		1.3115		50.51		0.55		1.0205		26.46		17.355

																																T4N

																																T5w4000		1.3775		48.02		0.37		0.9235		35.63		16.705

																																T5N

																																T6w		1.331		49.775		0.53		0.9905		27.635		17.31

																																T6N

																																T7w6000		1.4025		47.075		0.21		0.8895		39.445		15.645

																																T7N

		Table (6)Effect of salinity levels water on water stable structural units distribution.

				water stable structural units												Struction		MWD as

				<0.106		0.25-0.106		0.425-0.25		0.85-0.425		>0.85		MWD		coefficient		a% of

				mm		mm		mm		mm		mm						unterated

		T1w		37.01		25.25		18.43		16.1		3.21		0.275		0.606		100.00

		T1N

		T2w		37.46		25.87		18.45		15.94		2.28		0.262		0.579		95.32

		T2N

		T3w2000		38.51		26.74		18.33		14.85		1.57		0.247		0.533		89.74

		T3N

		T4w		37.53		25.89		18.43		15.91		2.24		0.262		0.577		95.05

		T4N

		T5w4000		39.56		27.51		18.28		13.14		1.51		0.237		0.491		86.11

		T5N

		T6w		37.57		25.91		18.41		15.89		2.22		0.261		0.575		94.90

		T6N

		T7w6000		41.42		29.87		17.01		11.58		0.12		0.208		0.403		75.62

		T7N

				Table (5)		Physical properties of soil treatments.

		T		salinity of				foliar		Bulk		total		Hydraulic		void		penetration		available

				irrigation				fertilizer		density		porosity		Conductivity		ratio		resestance		water

				water (ppm)						g/cm3		%		cm/hr				kg/cm2		%

		T1		294				+		1.302		50.87		0.60		1.035		20.80		18.14

		T2		294				-		1.304		50.79		0.60		1.032		20.79		18.11

		T3		2000		294		+		1.307		50.68		0.58		1.028		25.77		17.84

		T4		2000		294		-		1.306		50.72		0.58		1.029		25.79		17.81

		T5		2000				+		1.350		49.06		0.47		0.963		30.55		17.02

		T6		2000				-		1.352		48.98		0.47		0.960		30.53		16.99

		T7		4000		294		+		1.312		50.49		0.55		1.020		26.45		17.36

		T8		4000		294		-		1.311		50.53		0.55		1.021		26.47		17.35

		T9		4000				+		1.377		48.04		0.37		0.924		35.64		16.72

		T10		4000				-		1.378		48.00		0.37		0.923		35.62		16.69

		T11		6000		294		+		1.332		49.74		0.53		0.989		27.64		17.31

		T12		6000		294		-		1.330		49.81		0.53		0.992		27.63		17.31

		T13		6000				+		1.403		47.06		0.21		0.889		39.44		15.69

		T14		6000				-		1.402		47.09		0.21		0.890		39.45		15.60





Fig soil

		

																																		x		x						x		x						x		x

																										T1		T2		T3		T4		T5		T6		T7		T8		T9		T10		T11		T12		T13		T14

																								SAR		1.88		1.88		5.75		5.39		21.00		20.95		11.91		11.72		26.96		25.99		14.26		14.19		26.80		26.83

																								Hydraulic Conductivity cm/hr		0.60		0.60		0.58		0.58		0.47		0.47		0.55		0.55		0.37		0.37		0.53		0.53		0.21		0.21

																								T1w		T1N		T2w		T2N		T4w		T4N		T6w		T6N

																						SAR		1.88		1.88		5.75		5.39		11.91		11.72		14.26		14.19

																						Hydraulic Conductivity cm/hr		0.60		0.60		0.58		0.58		0.55		0.55		0.53		0.53

																								tab				2000				4000				6000

																								T1w		T1N		T3w		T3N		T5w		T5N		T7w		T7N

																						SAR		1.88		1.88		20.95		21.00		26.96		25.99		26.80		26.83

																						Hydraulic Conductivity cm/hr		0.60		0.60		0.47		0.47		0.37		0.37		0.21		0.21

																								tab				2000				4000				6000

																								T1w		T1N		T2w		T2N		T4w		T4N		T6w		T6N

																						SAR		1.88		1.88		5.75		5.39		11.91		11.72		14.26		14.19

																						Hydraulic Conductivity cm/hr		0.60		0.60		0.58		0.58		0.55		0.55		0.53		0.53

																								T1w		T1N		T3w		T3N		T5w		T5N		T7w		T7N

																						SAR		1.88		1.88		20.95		21.00		26.96		25.99		26.80		26.83

																						Hydraulic Conductivity cm/hr		0.60		0.60		0.47		0.47		0.37		0.37		0.21		0.21
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Fig(1) Effect of saline water on hydraulic conductivity and  sodium adsorption ratio.
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Fig(3) Effect of sodium adsorption ratio on hydraulic conductivity under soil irrigated with saline water continously
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Fig(2) Effect of sodium adsorption ratio on hydraulic conductivity under soil irrigated with saline water followed by alternating fresh water
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Fig(2) Effect of sodium adsorption ratio on hydraulic conductivity under soil irrigated with A) saline water followed by alternating fresh water,   B) saline water continously
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		Table (1)		Effect of salinity and foliar fertilizer on growth of millet plants.

																																																% of T1N

				plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw						plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw						plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw

				height		leaves/plant		area		diameter		length		weight		weight		weight		weight						height		leaves/plant		area		diameter		length		weight		weight		weight		weight						height		leaves/plant		area		diameter		length		weight		weight		weight		weight

				(cm)						(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)						(cm)						(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)						(cm)						(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)

				121.00		8.33		1200.10		4.00		19.35		8.14		92.25		16.63		42.21						121.00		8.33		1200.10		4.00		19.35		8.14		92.25		16.63		42.21

				110.00		8.33		1048.50		3.73		18.00		7.91		79.94		14.95		36.58						110.00		8.33		1048.50		3.73		18.00		7.91		79.94		14.95		36.58

				107.00		8.33		1040.75		3.50		17.67		7.08		78.99		14.61		36.14						107.00		8.33		1040.75		3.50		17.67		7.08		78.99		14.61		36.14						2.73		0.00		0.74		6.17		1.83		10.49		1.19		2.27		1.19

				105.83		8.00		855.50		3.33		16.93		5.55		72.94		13.17		33.38						105.83		8.00		855.50		3.33		16.93		5.55		72.94		13.17		33.38						3.79		4.00		18.41		10.72		5.94		29.84		8.75		11.91		8.75

				71.00		7.00		739.75		3.00		14.65		1.87		66.20		12.47		30.29						71.00		7.00		739.75		3.00		14.65		1.87		66.20		12.47		30.29						35.45		16.00		29.45		19.57		18.61		76.36		17.19		16.59		17.19

				68.67		7.00		739.38		3.00		14.33		1.42		64.97		12.34		29.73						68.67		7.00		739.38		3.00		14.33		1.42		64.97		12.34		29.73						37.58		16.00		29.48		19.57		20.39		82.05		18.73		17.46		18.73

				106.67		8.00		991.00		3.40		17.17		5.58		75.44		14.22		34.52						106.67		8.00		991.00		3.40		17.17		5.58		75.44		14.22		34.52						3.03		4.00		5.48		8.85		4.61		29.46		5.63		4.88		5.63

				94.83		7.33		826.88		3.33		16.33		4.13		70.53		12.95		32.27						94.83		7.33		826.88		3.33		16.33		4.13		70.53		12.95		32.27						13.79		12.00		21.14		10.72		9.28		47.79		11.78		13.38		11.78

				65.50		7.00		704.25		3.00		14.33		1.19		63.88		12.15		29.23						65.50		7.00		704.25		3.00		14.33		1.19		63.88		12.15		29.23						40.45		16.00		32.83		19.57		20.39		84.96		20.09		18.73		20.09

				60.50		7.00		659.13		2.83		12.85		1.13		60.66		11.89		27.76						60.50		7.00		659.13		2.83		12.85		1.13		60.66		11.89		27.76						45.00		16.00		37.14		24.13		28.61		85.71		24.11		20.47		24.11

				87.00		7.33		822.00		3.23		15.30		3.58		66.88		12.85		30.60						87.00		7.33		822.00		3.23		15.30		3.58		66.88		12.85		30.60						20.91		12.00		21.60		13.40		15.00		54.74		16.34		14.05		16.34

				85.00		7.33		775.69		3.00		15.15		3.00		66.34		12.74		30.53						85.00		7.33		775.69		3.00		15.15		3.00		66.34		12.74		30.53						22.73		12.00		26.02		19.57		15.83		62.07		17.02		14.78		16.53

				43.00		6.67		609.88		2.67		11.83		0.82		52.39		10.57		23.97						43.00		6.67		609.88		2.67		11.83		0.82		52.39		10.57		23.97						60.91		20.00		41.83		28.42		34.28		89.63		34.47		29.30		34.47

				39.33		6.33		565.75		2.47		11.00		0.78		49.57		9.54		22.68						39.33		6.33		565.75		2.47		11.00		0.78		49.57		9.54		22.68						64.24		24.00		46.04		33.78		38.89		90.14		38.00		36.22		38.00

				25.647		1.44		341.01		1.265		3.438		2.389		21.929		3.85		14.164																												% of T1N

																										plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw						plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw

																								Control		height		leaves/plant		area		diameter		length		weight		weight		weight		weight						height		leaves/plant		area		diameter		length		weight		weight		weight		weight

																								Mean		115.5		8.33		1124.30		3.865		18.675		8.025		86.0933333333		15.7883333333		39.3940709067						(cm)						(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)

																										121.00		8.33		1200.10		4.00		19.35		8.14		92.25		16.63		42.21						-10.00		0.00		-14.46		-7.24		-7.50		-2.91		-15.39		-11.22		-15.39

																										110.00		8.33		1048.50		3.73		18.00		7.91		79.94		14.95		36.58						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																								Mean		115.50		8.33		1124.30		3.87		18.68		8.03		86.09		15.79		39.39						-5.00		0.00		-7.23		-3.62		-3.75		-1.45		-7.70		-5.61		-7.70

																										107.00		8.33		1040.75		3.50		17.67		7.08		78.99		14.61		36.14

																										105.83		8.00		855.50		3.33		16.93		5.55		72.94		13.17		33.38

																								Mean		106.42		8.17		948.13		3.42		17.30		6.32		75.96		13.89		34.76						7.86		2.00		15.67		11.64		7.36		21.31		11.77		12.02		11.77

																										71.00		7.00		739.75		3.00		14.65		1.87		66.20		12.47		30.29

																										68.67		7.00		739.38		3.00		14.33		1.42		64.97		12.34		29.73

																								Mean		69.83		7.00		739.56		3.00		14.49		1.65		65.59		12.41		30.01						39.54		16.00		34.22		22.38		22.41		79.50		23.82		21.43		23.82

																										106.67		8.00		991.00		3.40		17.17		5.58		75.44		14.22		34.52

																										94.83		7.33		826.88		3.33		16.33		4.13		70.53		12.95		32.27

																								Mean		100.75		7.67		908.94		3.37		16.75		4.86		72.98		13.59		33.39						12.77		8.00		19.16		12.94		10.31		39.50		15.23		13.96		15.23

																										65.50		7.00		704.25		3.00		14.33		1.19		63.88		12.15		29.23

																										60.50		7.00		659.13		2.83		12.85		1.13		60.66		11.89		27.76

																								Mean		63.00		7.00		681.69		2.92		13.59		1.16		62.27		12.02		28.49						45.45		16.00		39.37		24.58		27.23		85.55		27.67		23.87		27.67

																										87.00		7.33		822.00		3.23		15.30		3.58		66.88		12.85		30.60

																										85.00		7.33		775.69		3.00		15.15		3.00		66.34		12.74		30.53

																								Mean		86.00		7.33		798.84		3.12		15.23		3.29		66.61		12.80		30.57						25.54		12.00		28.95		19.40		18.47		59.00		22.63		18.96		22.41

																										43.00		6.67		609.88		2.67		11.83		0.82		52.39		10.57		23.97

																										39.33		6.33		565.75		2.47		11.00		0.78		49.57		9.54		22.68

																										41.17		6.50		587.81		2.57		11.42		0.80		50.98		10.05		23.32						64.36		22.00		47.72		33.51		38.88		90.03		40.79		36.33		40.79

																								Mean 2000		88.13		7.58		843.84		3.21		15.90		3.98		70.77		13.15		32.38

																								Mean 4000		81.88		7.33		795.31		3.14		15.17		3.01		67.63		12.80		30.94

																								Mean 6000		63.58		6.92		693.33		2.84		13.32		2.05		58.79		11.42		26.95

																								Mean W1-5		94.23		7.73		935.17		3.38		16.63		4.77		75.35		14.02		34.48

																								Mean N1-5		87.97		7.53		825.88		3.24		15.69		4.03		69.81		13.06		31.94

																								Mean W 6-7		65.00		7.00		715.94		2.95		13.57		2.20		59.63		11.71		27.29

																								Mean N 6-7		62.17		6.83		670.72		2.74		13.08		1.89		57.95		11.14		26.61

																								Mean W1-5		94.2333333333		7.7333333333		935.17		3.38		16.634		4.772		75.3503333333		14.0153333333		34.4783534247

																								Mean N1-5		87.9666666667		7.5333333333		825.875		3.244		15.688		4.028		69.8083333333		13.06		31.9424783167

																								Mean W6-7		65		7		715.9375		2.95		13.565		2.2		59.6325		11.71		27.286281555

																								Mean N6-7		62.1666666667		6.8333333333		670.71875		2.735		13.075		1.89		57.9508333333		11.1375		26.60601804

																								Mean Total W		79.6166666667		7.3666666667		825.55375		3.165		15.0995		3.486		67.4914166667		12.8626666667		30.8823174898

																								Mean Total N		75.0666666667		7.1833333333		748.296875		2.9895		14.3815		2.959		63.8795833333		12.09875		29.2742481783

				Table (1)		Effect of salinity and foliar fertilizer on growth of millet plants.

		T		salinity of				foliar		plant		number of		Total leaves		stem		Spike		Spike		fresh		dry		Straw

				irrigation				fertilizer		height		leaves/plant		area		diameter		length		weight		weight		weight		weight

				water (ppm)						(cm)						(cm)		(cm)		(g/plant)		(g/plant)		(g/plant)		(g/plant)

				294				+		121.00		8.33		1200.10		4.00		19.35		8.14		92.25		16.63		42.21

				294				-		110.00		8.33		1048.50		3.73		18.00		7.91		79.94		14.95		36.58

				2000		294		+		107.00		8.33		1040.75		3.50		17.67		7.08		78.99		14.61		36.14

				2000		294		-		105.83		8.00		855.50		3.33		16.93		5.55		72.94		13.17		33.38

				2000				+		71.00		7.00		739.75		3.00		14.65		1.87		66.20		12.47		30.29

				2000				-		68.67		7.00		739.38		3.00		14.33		1.42		64.97		12.34		29.73

				4000		294		+		106.67		8.00		991.00		3.40		17.17		5.58		75.44		14.22		34.52

				4000		294		-		94.83		7.33		826.88		3.33		16.33		4.13		70.53		12.95		32.27

				4000				+		65.50		7.00		704.25		3.00		14.33		1.19		63.88		12.15		29.23

				4000				-		60.50		7.00		659.13		2.83		12.85		1.13		60.66		11.89		27.76

				6000		294		+		87.00		7.33		822.00		3.23		15.30		3.58		66.88		12.85		30.60

				6000		294		-		85.00		7.33		775.69		3.00		15.15		3.00		66.34		12.74		30.53

				6000				+		43.00		6.67		609.88		2.67		11.83		0.82		52.39		10.57		23.97

				6000				-		39.33		6.33		565.75		2.47		11.00		0.78		49.57		9.54		22.68

										25.647		1.44		341.01		1.265		3.438		2.389		21.929		3.85		14.164





ورقة1

								%---ppm=		Rx10000								R/1000

																		dry		Macro nutrients and protine uptake mg/plant

				N		P		K		Na		Ca		Mg		Protine		weight		N		P		K		Na		Ca		Mg		Protine

				%		%		%		%		%		%		%		(g/plant)

				2.61		0.1765		5.89		0.10		0.79		0.70		16.30		16.63		433.96		29.35		979.31		16.63		131.35		116.39

				2.18		0.1635		4.90		0.09		0.76		0.63		13.60		14.95		325.91		24.44		732.55		12.71		113.62		94.19

				2.34		0.1670		5.66		0.13		0.96		0.84		14.60		14.61		341.87		24.40		826.93		18.99		140.26		122.72

				1.44		0.1565		4.70		0.16		0.86		0.76		9.00		13.17		189.65		20.61		618.99		21.07		113.26		100.09

				2.29		0.1684		4.79		0.17		0.84		0.91		14.30		12.47		285.56		21.00		597.31		21.20		104.75		113.48

				2.02		0.1603		4.07		0.20		1.04		0.70		12.60		12.34		249.27		19.78		502.24		24.68		128.34		86.38

				2.48		0.1719		4.76		0.15		0.96		0.71		15.50		14.22		352.66		24.45		676.87		21.33		136.51		100.96

				2.05		0.1515		4.43		0.23		0.96		0.74		12.80		12.95		265.48		19.62		573.69		29.79		124.32		95.83

				2.25		0.1801		5.03		0.16		0.84		0.72		14.10		12.15		273.38		21.88		611.15		19.44		102.06		87.48

				2.66		0.1684		4.90		0.24		1.12		0.65		16.60		11.89		316.27		20.02		582.61		28.54		133.17		77.29

				2.26		0.1881		4.05		0.22		1.98		0.91		14.10		12.85		290.41		24.17		520.43		28.27		254.43		116.94

				2.34		0.1791		4.40		0.26		1.44		0.74		14.60		12.74		298.12		22.82		560.56		33.12		183.46		94.28

				2.69		0.1765		5.06		0.16		1.16		0.80		16.80		10.57		284.33		18.66		534.84		16.91		122.61		84.56

				2.23		0.1755		4.80		0.21		1.60		0.71		13.90		9.54		212.63		16.73		457.68		20.02		152.56		67.70

		Table (2)		Macronutrients concentration in shoots of millet plants as affected

				salinity and foliar fertilizer.						modified

																		dry

				N		P		K		Na		Ca		Mg		Protein		weight		Macro nutrients and protine uptake mg/plant

				%		%		%		%		%		%		%		(g/plant)		N		P		K		Na		Ca		Mg

				2.69		0.1881		5.89		0.09		0.76		0.63		16.80		16.63		447.26		31.27		979.31		14.13		126.36		104.75

				2.66		0.1801		5.66		0.10		0.79		0.65		16.59		14.95		397.67		26.92		846.17		14.95		118.11		97.18

				2.61		0.1791		5.06		0.13		0.84		0.70		16.28		14.61		381.32		26.17		739.27		18.99		122.72		102.27

				2.58		0.1765		5.03		0.15		0.86		0.71		16.13		13.17		339.79		23.25		662.45		19.76		113.26		93.51

				2.26		0.1670		4.70		0.24		1.12		0.84		14.11		12.47		281.82		20.83		586.09		29.93		139.66		104.75

				2.25		0.1635		4.58		0.26		1.16		0.86		14.03		12.34		277.65		20.17		565.17		32.08		143.14		106.12

				2.48		0.1725		4.90		0.16		0.90		0.74		15.50		14.22		352.66		24.53		696.78		22.75		127.98		105.23

				2.44		0.1719		4.80		0.17		0.95		0.76		15.24		12.95		315.98		22.27		621.60		22.02		123.03		98.42

				2.18		0.1603		4.43		0.29		1.22		0.91		13.66		12.15		264.87		19.48		538.25		35.24		148.23		110.57

				2.16		0.1565		4.40		0.31		1.26		0.93		13.48		11.89		256.82		18.60		523.16		36.86		149.81		110.58

				2.34		0.1684		4.79		0.20		0.99		0.80		14.60		12.85		300.69		21.64		615.52		25.70		127.22		102.80

				2.29		0.1679		4.76		0.23		1.04		0.84		14.29		12.74		291.75		21.39		606.42		29.30		132.50		107.02

				2.02		0.1515		4.07		0.33		1.44		0.95		12.62		10.57		213.51		16.02		430.20		34.88		152.21		100.42

				1.98		0.1510		4.05		0.38		1.50		0.97		12.34		9.54		188.79		14.40		386.17		36.23		143.03		92.49

		modified

		Table (2)		Macronutrients content in shoots of millet plants as affected salinity and foliar fertilizer.

				Macro nutrients uptake mg/plant												Protine %

				N		P		K		Na		Ca		Mg								N		P		K		Na		Ca		Mg		Protine %

				447.26		31.27		979.31		14.13		126.36		104.75		16.80						447.26		31.27		979.31		14.13		126.36		104.75		16.80

				397.67		26.92		846.17		14.95		118.11		97.18		16.59						397.67		26.92		846.17		14.95		118.11		97.18		16.59

				381.32		26.17		739.27		18.99		122.72		102.27		16.28				Mean		422.46		29.10		912.74		14.54		122.23		100.96		16.70

				339.79		23.25		662.45		19.76		113.26		93.51		16.13						381.32		26.17		739.27		18.99		122.72		102.27		16.28

				281.82		20.83		586.09		29.93		139.66		104.75		14.11						339.79		23.25		662.45		19.76		113.26		93.51		16.13

				277.65		20.17		565.17		32.08		143.14		106.12		14.03				Mean		360.55		24.71		700.86		19.37		117.99		97.89		16.20

				352.66		24.53		696.78		22.75		127.98		105.23		15.50						281.82		20.83		586.09		29.93		139.66		104.75		14.11

				315.98		22.27		621.60		22.02		123.03		98.42		15.24						277.65		20.17		565.17		32.08		143.14		106.12		14.03

				264.87		19.48		538.25		35.24		148.23		110.57		13.66				Mean		279.74		20.50		575.63		31.01		141.40		105.44		14.07

				256.82		18.60		523.16		36.86		149.81		110.58		13.48						352.66		24.53		696.78		22.75		127.98		105.23		15.50

				300.69		21.64		615.52		25.70		127.22		102.80		14.60						315.98		22.27		621.60		22.02		123.03		98.42		15.24

				291.75		21.39		606.42		29.30		132.50		107.02		14.29				Mean		334.32		23.40		659.19		22.38		125.50		101.82		15.37

				213.51		16.02		430.20		34.88		152.21		100.42		12.62						264.87		19.48		538.25		35.24		148.23		110.57		13.66

				188.79		14.40		386.17		36.23		143.03		92.49		12.34						256.82		18.60		523.16		36.86		149.81		110.58		13.48

																				Mean		260.85		19.04		530.70		36.05		149.02		110.57		13.57

																						300.69		21.64		615.52		25.70		127.22		102.80		14.60

																						291.75		21.39		606.42		29.30		132.50		107.02		14.29

																				Mean		296.22		21.51		610.97		27.50		129.86		104.91		14.44

																						213.51		16.02		430.20		34.88		152.21		100.42		12.62

																						188.79		14.40		386.17		36.23		143.03		92.49		12.34

																				Mean		201.15		15.21		408.18		35.56		147.62		96.45		12.48

				Table (2)		Macronutrients concentration in shoots of millet plants as affected

						salinity and foliar fertilizer.						modified

		T		salinity of				foliar		N		P		K		Na		Ca		Mg		Protein

				irrigation				fertilizer

				water (ppm)						%		%		%		%		%		%		%

				294				+		2.69		0.1881		5.89		0.09		0.76		0.63		16.80

				294				-		2.66		0.1801		5.66		0.10		0.79		0.65		16.59

				2000		294		+		2.61		0.1791		5.06		0.13		0.84		0.70		16.28

				2000		294		-		2.58		0.1765		5.03		0.15		0.86		0.71		16.13

				2000				+		2.26		0.1670		4.70		0.24		1.12		0.84		14.11

				2000				-		2.25		0.1635		4.58		0.26		1.16		0.86		14.03

				4000		294		+		2.48		0.1725		4.90		0.16		0.90		0.74		15.50

				4000		294		-		2.44		0.1719		4.80		0.17		0.95		0.76		15.24

				4000				+		2.18		0.1603		4.43		0.29		1.22		0.91		13.66

				4000				-		2.16		0.1565		4.40		0.31		1.26		0.93		13.48

				6000		294		+		2.34		0.1684		4.79		0.20		0.99		0.80		14.60

				6000		294		-		2.29		0.1679		4.76		0.23		1.04		0.84		14.29

				6000				+		2.02		0.1515		4.07		0.33		1.44		0.95		12.62

				6000				-		1.98		0.1510		4.05		0.38		1.50		0.97		12.34

				modified

				Table (2)		Macronutrients content in shoots of millet plants as affected salinity and foliar fertilizer.

		T		salinity of				foliar		Macro nutrients uptake mg/plant

				irrigation				fertilizer														Protine

				water (ppm)						N		P		K		Na		Ca		Mg		%

				294				+		447.26		31.27		979.31		14.13		126.36		104.75		16.80

				294				-		397.67		26.92		846.17		14.95		118.11		97.18		16.59

				2000		294		+		381.32		26.17		739.27		18.99		122.72		102.27		16.28

				2000		294		-		339.79		23.25		662.45		19.76		113.26		93.51		16.13

				2000				+		281.82		20.83		586.09		29.93		139.66		104.75		14.11

				2000				-		277.65		20.17		565.17		32.08		143.14		106.12		14.03

				4000		294		+		352.66		24.53		696.78		22.75		127.98		105.23		15.50

				4000		294		-		315.98		22.27		621.60		22.02		123.03		98.42		15.24

				4000				+		264.87		19.48		538.25		35.24		148.23		110.57		13.66

				4000				-		256.82		18.60		523.16		36.86		149.81		110.58		13.48

				6000		294		+		300.69		21.64		615.52		25.70		127.22		102.80		14.60

				6000		294		-		291.75		21.39		606.42		29.30		132.50		107.02		14.29

				6000				+		213.51		16.02		430.20		34.88		152.21		100.42		12.62

				6000				-		188.79		14.40		386.17		36.23		143.03		92.49		12.34





plant ana.

		Table (2)		Macronutrients concentration in shoots of millet plants as affected

				salinity and foliar fertilizer.																				N		P		K		Na		Ca		Mg		Protine

																								%		%		%		%		%		%		%

				N		P		K		Na		Ca		Mg		Protine								2.61		0.1765		5.89		0.10		0.79		0.70		16.30		6.245210728		6.245210728

				%		%		%		%		%		%		%								2.18		0.1635		4.90		0.09		0.76		0.63		13.60		6.2385321101		6.2385321101

				2.61		0.1765		5.89		0.10		0.79		0.70		16.30						Mean		2.40		0.17		5.40		0.09		0.78		0.67		14.95		6.24217119		6.24217119

				2.18		0.1635		4.90		0.09		0.76		0.63		13.60								2.34		0.1670		5.66		0.13		0.96		0.84		14.60		6.2393162393		6.2393162393

				2.34		0.1670		5.66		0.13		0.96		0.84		14.60								1.44		0.1565		4.70		0.16		0.86		0.76		9.00		6.25		6.25

				1.44		0.1565		4.70		0.16		0.86		0.76		9.00						Mean		1.89		0.16		5.18		0.15		0.91		0.80		11.80		6.2433862434		6.2433862434

				2.29		0.1684		4.79		0.17		0.84		0.91		14.30								2.29		0.1684		4.79		0.17		0.84		0.91		14.30		6.2445414847		6.2445414847

				2.02		0.1603		4.07		0.20		1.04		0.70		12.60								2.02		0.1603		4.07		0.20		1.04		0.70		12.60		6.2376237624		6.2376237624

				2.48		0.1719		4.76		0.15		0.96		0.71		15.50						Mean		2.16		0.16		4.43		0.19		0.94		0.81		13.45		6.2412993039		6.2412993039

				2.05		0.1515		4.43		0.23		0.96		0.74		12.80								2.48		0.1719		4.76		0.15		0.96		0.71		15.50		6.25		6.25

				2.25		0.1801		5.03		0.16		0.84		0.72		14.10								2.05		0.1515		4.43		0.23		0.96		0.74		12.80		6.243902439		6.243902439

				2.66		0.1684		4.90		0.24		1.12		0.65		16.60						Mean		2.27		0.16		4.60		0.19		0.96		0.73		14.15		6.2472406181		6.2472406181

				2.26		0.1881		4.05		0.22		1.98		0.91		14.10								2.25		0.1801		5.03		0.16		0.84		0.72		14.10		6.2666666667		6.2666666667

				2.34		0.1791		4.40		0.26		1.44		0.74		14.60								2.66		0.1684		4.90		0.24		1.12		0.65		16.60		6.2406015038		6.2406015038

				2.69		0.1765		5.06		0.16		1.16		0.80		16.80						Mean		2.46		0.17		4.97		0.20		0.98		0.69		15.35		6.2525458248		6.2525458248

				2.23		0.1755		4.80		0.21		1.60		0.71		13.90								2.26		0.1881		4.05		0.22		1.98		0.91		14.10		6.2389380531		6.2389380531

																								2.34		0.1791		4.40		0.26		1.44		0.74		14.60		6.2393162393		6.2393162393

																						Mean		2.30		0.18		4.23		0.24		1.71		0.83		14.35		6.2391304348		6.2391304348

		Table (2)		Macronutrients content in shoots of millet plants as affected salinity and foliar fertilizer.																				2.69		0.1765		5.06		0.16		1.16		0.80		16.80		6.2453531599		6.2453531599

																								2.23		0.1755		4.80		0.21		1.60		0.71		13.90		6.2331838565		6.2331838565

																						Mean		2.46		0.18		4.93		0.19		1.38		0.76		15.35		6.2398373984		6.2398373984

				Macro nutrients and protine uptake mg/plant												Protine

				N		P		K		Na		Ca		Mg										Macro nutrients and protine uptake mg/plant												Protine

				433.96		29.35		979.31		127.08		165.13		119.45		2710.15								N		P		K		Na		Ca		Mg

				332.75		24.44		804.85		28.54		152.56		116.94		2076.12								433.96		29.35		979.31		127.08		165.13		119.45		2710.15		6.245210728		6.245210728

				325.91		23.75		732.55		28.38		136.51		116.39		2033.20								332.75		24.44		804.85		28.54		152.56		116.94		2076.12		6.2393162393		6.2393162393

				316.27		21.88		615.52		25.48		133.17		98.42		1973.74						Mean		383.35		26.89		892.08		77.81		158.85		118.19		2393.13		6.2426525317		6.2426525317

				257.35		20.02		546.66		19.44		118.46		87.48		1605.24								325.91		23.75		732.55		28.38		136.51		116.39		2033.20		6.2385321101		6.2385321101

				252.97		18.70		534.84		18.71		118.27		84.56		1579.52								316.27		21.88		615.52		25.48		133.17		98.42		1973.74		6.2406015038		6.2406015038

				309.26		21.64		611.15		21.85		132.50		94.19		1932.85						Mean		321.09		22.82		674.03		26.93		134.84		107.40		2003.47		6.2395512813		6.2395512813

				294.27		21.44		608.65		21.35		131.35		91.32		1837.55								257.35		20.02		546.66		19.44		118.46		87.48		1605.24		6.2376237624		6.2376237624

				212.63		18.66		518.52		18.49		113.62		77.29		1325.37								252.97		18.70		534.84		18.71		118.27		84.56		1579.52		6.243902439		6.243902439

				192.19		16.73		457.68		18.35		111.37		75.89		1199.15						Mean		255.16		19.36		540.75		19.07		118.37		86.02		1592.38		6.2407361684		6.2407361684

				284.33		20.43		593.57		20.72		122.61		89.18		1775.76								309.26		21.64		611.15		21.85		132.50		94.19		1932.85		6.25		6.25

				273.38		20.26		582.61		20.02		119.71		88.54		1713.15								294.27		21.44		608.65		21.35		131.35		91.32		1837.55		6.2445414847		6.2445414847

				188.48		15.69		361.39		16.91		107.94		67.70		1175.94						Mean		301.76		21.54		609.90		21.60		131.92		92.75		1885.20		6.247338535		6.247338535

				186.48		14.71		337.77		16.63		102.06		60.78		1165.50								212.63		18.66		518.52		18.49		113.62		77.29		1325.37		6.2331838565		6.2331838565

																								192.19		16.73		457.68		18.35		111.37		75.89		1199.15		6.2393162393		6.2393162393

																						Mean		202.41		17.70		488.10		18.42		112.50		76.59		1262.26		6.2360952434		6.2360952434

																								284.33		20.43		593.57		20.72		122.61		89.18		1775.76		6.2453531599		6.2453531599

																								273.38		20.26		582.61		20.02		119.71		88.54		1713.15		6.2666666667		6.2666666667

																						Mean		278.85		20.34		588.09		20.37		121.16		88.86		1744.46		6.2558005264		6.2558005264

																								188.48		15.69		361.39		16.91		107.94		67.70		1175.94		6.2389380531		6.2389380531

																								186.48		14.71		337.77		16.63		102.06		60.78		1165.50		6.25		6.25

																						Mean		187.48		15.20		349.58		16.77		105.00		64.24		1170.72		6.2444394662		6.2444394662

		Table (2)		Macronutrients concentration in shoots of millet plants as affected

				salinity and foliar fertilizer.						modified

																						modified		N		P		K		Na		Ca		Mg		Protine

				N		P		K		Na		Ca		Mg		Protein								2.69		0.1881		5.89		0.09		0.76		0.63		16.80

				%		%		%		%		%		%		%								2.66		0.1801		5.66		0.10		0.79		0.65		16.59

				2.69		0.1881		5.89		0.09		0.76		0.63		16.80						Mean		2.68		0.18		5.78		0.09		0.78		0.64		16.70

				2.66		0.1801		5.66		0.10		0.79		0.65		16.59								2.61		0.1791		5.06		0.13		0.84		0.70		16.28

				2.61		0.1791		5.06		0.13		0.84		0.70		16.28								2.58		0.1765		5.03		0.15		0.86		0.71		16.13

				2.58		0.1765		5.03		0.15		0.86		0.71		16.13						Mean		2.60		0.18		5.05		0.14		0.85		0.71		16.21

				2.26		0.1670		4.70		0.24		1.12		0.84		14.11								2.26		0.1670		4.70		0.24		1.12		0.84		14.11

				2.25		0.1635		4.58		0.26		1.16		0.86		14.03								2.25		0.1635		4.58		0.26		1.16		0.86		14.03

				2.48		0.1725		4.90		0.16		0.90		0.74		15.50						Mean		2.26		0.17		4.64		0.25		1.14		0.85		14.07

				2.44		0.1719		4.80		0.17		0.95		0.76		15.24								2.48		0.1725		4.90		0.16		0.90		0.74		15.50

				2.18		0.1603		4.43		0.29		1.22		0.91		13.66								2.44		0.1719		4.80		0.17		0.95		0.76		15.24

				2.16		0.1565		4.40		0.31		1.26		0.93		13.48						Mean		2.46		0.17		4.85		0.17		0.93		0.75		15.37

				2.34		0.1684		4.79		0.20		0.99		0.80		14.60								2.18		0.1603		4.43		0.29		1.22		0.91		13.66

				2.29		0.1679		4.76		0.23		1.04		0.84		14.29								2.16		0.1565		4.40		0.31		1.26		0.93		13.48

				2.02		0.1515		4.07		0.33		1.44		0.95		12.62						Mean		2.17		0.16		4.42		0.30		1.24		0.92		13.57

				1.98		0.1510		4.05		0.38		1.50		0.97		12.34								2.34		0.1684		4.79		0.20		0.99		0.80		14.60

																								2.29		0.1679		4.76		0.23		1.04		0.84		14.29

																						Mean		2.32		0.17		4.78		0.22		1.02		0.82		14.45

																								2.02		0.1515		4.07		0.33		1.44		0.95		12.62

																								1.98		0.1510		4.05		0.38		1.50		0.97		12.34

																						Mean		2.00		0.15		4.06		0.36		1.47		0.96		12.48

																						control		2.68		0.18		5.78		0.09		0.78		0.64		16.7

																						6000 ppm		2		0.15		4.06		0.36		1.47		0.96		12.48

																				%				25.3731343284		16.6666666667		29.7577854671		300		88.4615384615		50		25.2694610778

																						fresh+6000		2.315		0.168135		4.775		0.215		1.015		0.82		14.445

																				%				13.6194029851		6.5916666667		17.3875432526		138.8888888889		30.1282051282		28.125		13.502994012





water ana.

		Table (3)

				EC		pH		Ca		Mg		Na		K		CO3		HCO3		Cl		SO4		SAR

				dsm-1				meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l						dsm-1		ppm

		tab water		0.46				1.4		1		1.40		0.40		0		2		0.9		1.30		1.28				0.46		294.4

		2000ppm		3.125				1.2		5.8		33.30		1.10		0		0.34		32.7		8.36		17.80

		4000ppm		5				2.2		11.8		55.00		1.30		0		0.51		65.7		4.09		20.79				5

		6000ppm		7.5				3.6		17.6		69.60		2.00		0		0.68		83.3		8.82		21.38				7.5

		Table (3)		Chemical analysis of irrigation water.

				EC		Ca		Mg		Na		K		CO3		HCO3		Cl		SO4		SAR

				dsm-1		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l

		tab water		0.46		1.4		1		1.40		0.40		0		2		0.9		1.30		1.28

		2000ppm		3.125		1.2		5.8		33.30		1.10		0		0.34		32.7		8.36		17.80

		4000ppm		5		2.2		11.8		55.00		1.30		0		0.51		65.7		4.09		20.79

		6000ppm		7.5		3.6		17.6		69.60		2.00		0		0.68		83.3		8.82		21.38





soil ch.an.

		Table (4)		Chemical properties of soil treatments.

				EC		pH		Ca		Mg		Na		K		CO3		HCO3		Cl		SO4		Na soluble		Total Na		CEC		ESP		SAR

				dsm-1		soil past		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/l		meq/100g soil		meq/100 g soil		meq/100 g soil		%

		T1w		0.51		7.95		3.5		1.6		3		0.18		0.00		1.20		0.96		6.12		0.15		3.06		36.5		7.97		1.88

		T1N		0.66		7.94		4.8		1.75		3.4		0.23		0.00		1.29		2.60		6.29		0.17		3.04		36.5		7.86		1.88

		T2w		1.12		8.04		6.6		3.3		12.8		0.47		0.00		1.63		7.50		14.04		0.64		4.55		36.5		10.71		5.75

		T2N		1.39		8.03		7.5		4.5		13.2		0.51		0.00		1.90		7.59		16.22		0.66		4.60		36.5		10.79		5.39

		T3w2000		4.29		8.85		39.95		21.15		115.8		0.75		0.00		5.90		19.90		151.85		5.79		11.30		36.5		15.10		20.95

		T3N		4.34		8.84		39.86		21.19		116		0.96		0.00		7.80		21.50		148.71		5.80		11.20		36.5		14.79		21.00

		T4w		1.50		8.55		14.2		7.5		38.6		0.58		0.00		2.10		10.70		48.08		1.93		6.66		36.5		12.96		11.72

		T4N		2.47		8.56		14.4		7.7		39.6		0.60		0.00		2.70		11.80		47.80		1.98		6.69		36.5		12.90		11.91

		T5w4000		5.20		8.93		54.9		30.5		169.8		1.13		0.00		8.50		21.70		226.13		8.49		14.60		36.5		16.74		25.99

		T5N		5.10		8.92		53.75		25.8		170		2.10		0.00		9.35		32.30		210.00		8.50		14.56		36.5		16.60		26.96

		T6w		2.50		8.64		30.8		17.6		69.8		0.71		0.00		4.79		12.50		101.62		3.49		8.40		36.5		13.45		14.19

		T6N		3.02		8.64		30.66		17.55		70		0.75		0.00		5.70		12.80		100.46		3.50		8.47		36.5		13.62		14.26

		T7w6000		6.10		9.08		72.45		58.65		217		2.55		0.00		10.10		178.70		161.85		10.85		16.99		36.5		16.82		26.80

		T7N		6.20		9.07		72.50		58.62		217.2		2.59		0.00		16.20		179.40		155.31		10.86		17.02		36.5		16.88		26.83





soil ph. an.

		Table (5)		Physical properties of soil treatments.

				Bulk		total		Hydraulic		void		penetration		available				Bulk		total		Hydraulic		void		penetration		available						Bulk		total		Hydraulic		void		penetration		available

				density		porosity		Conductivity		ratio		resestance		water				density		porosity		Conductivity		ratio		resestance		water						density		porosity		Conductivity		ratio		resestance		water

				g/cm3		%		cm/hr				kg/cm2		%				g/cm3		%		cm/hr				kg/cm2								g/cm3		%		cm/hr				kg/cm2

		T1w		1.302		50.87		0.60		1.035		20.80		18.14		18.125						18.125										T1w		1.302		50.87		0.60		1.035		20.80		18.14

		T1N		1.304		50.79		0.60		1.032		20.79		18.11																		T1N		1.304		50.79		0.60		1.032		20.79		18.11

		T2w		1.307		50.68		0.58		1.028		25.77		17.84		17.83		0.3840245776				17.83				23.8942307692						mean		1.303		50.830		0.600		1.034		20.795		18.125

		T2N		1.306		50.72		0.58		1.029		25.79		17.81				0.1533742331								23.9903846154

		T3w2000		1.350		49.06		0.47		0.963		30.55		17.02		17.01		3.6866359447				17.01				46.875						T2w		1.307		50.68		0.58		1.028		25.77		17.84

		T3N		1.352		48.98		0.47		0.960		30.53		16.99				3.6809815951								46.7788461538						T2N		1.306		50.72		0.58		1.029		25.79		17.81

		T4w		1.312		50.49		0.55		1.020		26.45		17.36		17.36		0.7680491551				17.36				27.1634615385						mean		1.307		50.700		0.580		1.029		25.780		17.825

		T4N		1.311		50.53		0.55		1.021		26.47		17.35				0.536809816								27.2596153846

		T5w4000		1.377		48.04		0.37		0.924		35.64		16.72		16.71		5.7603686636				0.00				71.3461538462						T3w2000		1.350		49.06		0.47		0.963		30.55		17.02

		T5N		1.378		48.00		0.37		0.923		35.62		16.69				5.6748466258								71.25						T3N		1.352		48.98		0.47		0.960		30.53		16.99

		T6w		1.332		49.74		0.53		0.989		27.64		17.31		17.31		2.3041474654				17.31				32.8846153846						mean		1.351		49.020		0.470		0.962		30.540		17.005

		T6N		1.330		49.81		0.53		0.992		27.63		17.31				1.9938650307								32.8365384615

		T7w6000		1.403		47.06		0.21		0.889		39.44		15.69		15.65		7.757296467				0.00				89.6153846154						T4w		1.312		50.49		0.55		1.020		26.45		17.36

		T7N		1.402		47.09		0.21		0.890		39.45		15.60				7.5153374233								89.6634615385						T4N		1.311		50.53		0.55		1.021		26.47		17.35

																																mean		1.312		50.510		0.550		1.021		26.460		17.355

				Mean		Mean		Mean		Mean		Mean		Mean				%		%		%		%		%		%				T5w4000		1.377		48.04		0.37		0.924		35.64		16.72

				Bulk		total		Hydraulic		void		penetration		available				Bulk		total		Hydraulic		void		penetration		available				T5N		1.378		48.00		0.37		0.923		35.62		16.69

				density		porosity		Conductivity		ratio		resestance		water				density		porosity		Conductivity		ratio		resestance		water				mean		1.378		48.020		0.370		0.924		35.630		16.705

				g/cm3		%		cm/hr				kg/cm2						g/cm3		%		cm/hr				kg/cm2

		T1w		1.303		50.830		0.600		1.034		20.795		18.13				0		0		0		0		0		0				T6w		1.332		49.74		0.53		0.989		27.64		17.31

		T1N																														T6N		1.330		49.81		0.53		0.992		27.63		17.31

		T2w		1.307		50.700		0.580		1.029		25.780		17.83				0.2686108979		0.2557544757		3.3333333333		0.4837929366		23.97210868		1.6275862069				mean		1.331		49.775		0.530		0.991		27.635		17.310

		T2N

		T3w2000		1.351		49.020		0.470		0.962		30.540		17.01				3.6838066002		3.5608892386		21.6666666667		6.9666182874		46.8622264968		6.1517241379				T7w6000		1.403		47.06		0.21		0.889		39.44		15.69

		T3N																														T7N		1.402		47.09		0.21		0.890		39.45		15.60

		T4w		1.312		50.510		0.550		1.021		26.460		17.36				0.6523407521		0.6295494787		8.3333333333		1.2578616352		27.2421255109		4.2206896552				mean		1.403		47.075		0.210		0.890		39.445		15.645

		T4N

		T5w4000		1.378		48.020		0.370		0.924		35.630		16.71				5.7175748273		5.5282313594		38.3333333333		10.6434446057		71.3392642462		7.8068965517

		T5N																																Bulk		total		Hydraulic		void		penetration		available

		T6w		1.331		49.775		0.530		0.991		27.635		17.31				2.1488871834		2.0755459374		11.6666666667		4.160619255		32.8925222409		4.4965517241				mean		density		porosity		Conductivity		ratio		resestance		water

		T6N																																g/cm3		%		cm/hr				kg/cm2

		T7w6000		1.403		47.075		0.210		0.890		39.445		15.65				7.6362240982		7.3873696636		65		13.9332365747		89.6850204376		13.6551724138				T1w		1.303		50.83		0.6		1.0335		20.795		18.125

		T7N																														T1N

																																T2w		1.3065		50.7		0.58		1.0285		25.78		17.825

																																T2N

																																T3w2000		1.351		49.02		0.47		0.9615		30.54		17.005

																																T3N

																																T4w		1.3115		50.51		0.55		1.0205		26.46		17.355

																																T4N

																																T5w4000		1.3775		48.02		0.37		0.9235		35.63		16.705

																																T5N

																																T6w		1.331		49.775		0.53		0.9905		27.635		17.31

																																T6N

																																T7w6000		1.4025		47.075		0.21		0.8895		39.445		15.645

																																T7N

		Table (6)Effect of salinity levels water on water stable structural units distribution.

				water stable structural units												Struction		MWD as

				<0.106		0.25-0.106		0.425-0.25		0.85-0.425		>0.85		MWD		coefficient		a% of

				mm		mm		mm		mm		mm						unterated

				37.01		25.25		18.43		16.1		3.21		0.275		0.606		100.00

				37.46		25.87		18.45		15.94		2.28		0.262		0.579		95.32

				38.51		26.74		18.33		14.85		1.57		0.247		0.533		89.74

				37.53		25.89		18.43		15.91		2.24		0.262		0.577		95.05

				39.56		27.51		18.28		13.14		1.51		0.237		0.491		86.11

				37.57		25.91		18.41		15.89		2.22		0.261		0.575		94.90

				41.42		29.87		17.01		11.58		0.12		0.208		0.403		75.62

				Table (5)		Physical properties of soil treatments.

		T		salinity of				foliar		Bulk		total		Hydraulic		void		penetration		available

				irrigation				fertilizer		density		porosity		Conductivity		ratio		resestance		water

				water (ppm)						g/cm3		%		cm/hr				kg/cm2		%

				294				+		1.302		50.87		0.60		1.035		20.80		18.14

				294				-		1.304		50.79		0.60		1.032		20.79		18.11

				2000		294		+		1.307		50.68		0.58		1.028		25.77		17.84

				2000		294		-		1.306		50.72		0.58		1.029		25.79		17.81

				2000				+		1.350		49.06		0.47		0.963		30.55		17.02

				2000				-		1.352		48.98		0.47		0.960		30.53		16.99

				4000		294		+		1.312		50.49		0.55		1.020		26.45		17.36

				4000		294		-		1.311		50.53		0.55		1.021		26.47		17.35

				4000				+		1.377		48.04		0.37		0.924		35.64		16.72

				4000				-		1.378		48.00		0.37		0.923		35.62		16.69

				6000		294		+		1.332		49.74		0.53		0.989		27.64		17.31

				6000		294		-		1.330		49.81		0.53		0.992		27.63		17.31

				6000				+		1.403		47.06		0.21		0.889		39.44		15.69

				6000				-		1.402		47.09		0.21		0.890		39.45		15.60





Fig soil

		

																																		x		x						x		x						x		x

																								SAR		1.88		1.88		5.75		5.39		21.00		20.95		11.91		11.72		26.96		25.99		14.26		14.19		26.80		26.83
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Fig(1) Effect of saline water on hydraulic conductivity and  sodium adsorption ratio.
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Fig(3) Effect of sodium adsorption ratio on hydraulic conductivity under soil irrigated with saline water continously
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Fig(2) Effect of sodium adsorption ratio on hydraulic conductivity under soil irrigated with saline water followed by alternating fresh water
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Fig(2) Effect of sodium adsorption ratio on hydraulic conductivity under soil irrigated with A) saline water followed by alternating fresh water,   B) saline water continously
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