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ABSTRACT
The efficiency of nitrogen fertilizer can be increased through the use of slow release nitrogen fertilizer forms, which reduce the total amount of nitrogen needed, number of fertilizing application, and the residual of nitrogen fraction through the soil and the plant, cost of producing process and finally improve the efficiency of plant recovery and yield. Thus, a field experiment was carried out during two winter seasons at El- Ismailia Agric. Res. Station to study the efficiency of ureaform (UF) as slow release nitrogen fertilizer comparing with the traditional fast release nitrogen fertilizer (ammonium sulphate (AS) and ammonium nitrate (AN) ) applied at two rates (50% and75%N) from recommended dose and organic manures (compost and FYM) at a rate of 10m3fed-1  on some soil chemical characteristics, nutritional status of carrot and economic evaluation of nitrogen forms. Nitrogen forms in presence of organic manures had a positive effect on soil chemical properties such as decreasing of both EC and pH values and increasing both organic matter, and available macronutrients in the soil .Moreover, application of a (UF) at rate (75%N) combined with compost was superior to decrease values of EC and pH in soil and increase values of both organic matter and available macronutrients in the soil. Data also showed that the highest significant yield components of carrot as well as their total content of macronutrients due to the application of ureaform combined with compost as compared to other treatments. The economical evaluation of different treatments showed that the maximum net income, benefit cost ratio (BCR) obtained through application of UF at (75%N) combined with compost, while UF   at (75%N) combined with FYM recorded the highest investment factor (IF).
Finally in similar conditions, application of UF as slow release fertilizer at a rate of (75%N) in presence of compost improved chemical properties and increased yield components of carrot as well as their total content of macronutrients and economically feasible.
INTRODUCTION

Nitrogen is the most important mineral element in fertilization programs because plants usually need N in greater amounts than other mineral nutrients. Nitrogen losses are coursed by leaching erosion, volatilization, denitrification and fixation in soil organic matter, consequently, it is important to improve the efficiency of nitrogen fertilizer by introducing other nitrogen forms, techniques and alternative systems the efficiency of nitrogen fertilizer can be increased through the use of slow release nitrogen forms, which potentially reduce the nitrogen usage and improve the efficiency of plant recovery (Diez et al., 1994).
On the other hand, using slow release nitrogen fertilizers reduce the total amount of nitrogen needed, number of fertilizing applications, the residual of nitrogen fraction through the soil and the plant, cost of production process and finally, recently, the use of slow release fertilizers is a new trend to save fertilizer consumption and to minimize environmental pollution (Jarosiewicz and Tomaszewska, 2003).
Slow release fertilizers are excellent alternative to soluble fertilizers. Because nutrients released at a slower rate throughout the season, plants are able to take up most of the nutrients without waste by leaching. A slow release fertilizer is more convenient, since less frequent application is required. Fertilizers burn is not problem with the slow release fertilizers even at high rate of application. The efficiency of nitrogen fertilizer can be increased through the use of slow release nitrogen forms, which potentially reduce nitrogen leaching losses particularly from sandy soils, extend N availability over the growing season and improve the efficiency of plant recovery (Wang and Alva, 1996). Recently, Osman and Abd El-Rahman (2009) found that the application of urea-formaldehyde (UF) and phosphorus coated urea (PCU) fertilizers improved the studied parameters of guava trees growth and leaf mineral content. Also, Hassan et al. (2010) showed that urea-formaldehyde (UF) treatments, either as full or half dose, had positive effects on vegetative growth parameters for the studied trees (grape, mango, banana and date palm), along with leaf mineral content. The authors added that UF treatments increased the available forms of N, P and K in the soil of the four grown crops seedlings in comparison with the traditional urea. Combined application of urea and farmyard manure was reported by Selim (2004) who studied the use of three nitrogen fertilizers (ammonium sulphate, urea formaldehyde and chicken manure) under different irrigation systems in sandy calcareous soils. They found that, ammonium sulphate and urea formaldehyde treatments gave more straw and grains yield of wheat. Urea formaldehyde and chicken manure treatments recorded higher N, P and K contents for both straw and grains than ammonium sulphate treatment. Urea formaldehyde gave a systematic increase in utilization efficiency by increasing N- dose. Moreover, Bahr et al. (2006) revealed that increasing the rate of slow release fertilizers significantly increased the concentration of NPK, protein, oil in grains and biological yield of maize. "Mit Ghamr" peach trees fertilized with sulphur coated urea at 500 g/tree recorded the highest values of fruits number, yield/tree and total content of N, P and K (Kandil et al., 2010). 
Furthermore, Osman and Abd El - Rahman (2009 ) pointed out that urea formaldehyde (UF) and phosphorous coated urea (PCU) fertilizers enhanced the studied parameters of tree growth , leaf mineral content , tree fruiting and fruit quality of guava . Also, Aziz and El-Ashry (2009) reported that UF had a positive effect on leaf mineral content of mango than the traditional urea. Recently, Hassan et al. (2010) reported that UF as full or half dose enhanced leaf mineral content in the leaves especially grape and date palm seedlings moreover, UF increased the available forms of N, P and K in the soil of the grape, mango, banana and date palm in com paring with the traditional urea. The urea-formaldehyde had positive effect on yield and its components for two sequence seasons (sunflower, safflower, sesame, canola and peanut) as well as nitrogen consumption ability had much more efficiency at donating its nitrogen by application UF than ammonium nitrate (Abbady et al., 2011).
The use of organic manures (farmyard and compost) is an effective and eco-friendly approach for reducing the large volume of organic waste and the nutrients stored in them are returned to soil (Zahir et al., 2007).
Compost is rich source of nutrients with high organic matter content and use of compost can be beneficial to improve organic matter status, physical, chemical and biological properties of soil (Chitravadivu et al., 2009).
Therefore, the main objective of this study is to evaluate the efficiency of some slow release nitrogen fertilizers comparing with fast release nitrogen fertilizers on soil nutrients availability, nutritional status of carrot and economical evaluation of carrot production.
MATERIALS AND METHODS
A carrot field experiment was carried out at El- Ismailia Agriculture Research Station, Agric. Res. Center (ARC) and successively during two winter successive seasons to study the effect of some slow release nitrogen fertilizers comparing with fast release nitrogen fertilizers on soil nutrients availability, nutritional status of carrot (Daucus carota cv. Chantnii) and economical evaluation of carrot production.  Some physical and chemical characteristics of the studied soil are shown in Table (1), while, the chemical characteristics of organic manure are shown in Table (2).
The experiment was designed in a randomized complete block design with three replicates under drip irrigation system. Nitrogen was added in three forms ammonium sulfate (20.6 % N) ,ammonium nitrate ( 33 % N ) as fast release nitrogen fertilizer and urea form ( 40 % N ) as slow release nitrogen fertilizer . Nitrogen was added at two rates (50%) and (75 %) from recommended dose of carrot, phosphorus was added in the form of calcium super phosphate (15 % P2 O5 ) at a rate of 30 Kg Fed-1  basically before sowing.  Potassium was added in the form of potassium sulphate (48 % K2 O) at the rate of 50 Kg Fed-1 applied after one month from sowing. Organic manures were added in two forms rice straw compost and farmyard manure at rate of 10m3 Fed-1. The organic and natural conditioners were added by thoroughly mixing with the surface soil layer only before wheat cultivation. 

Table (1): Some physical and chemical characteristics of the experimental soil
	Soil characteristics
	Values

	Particle size distribution %

Coarse sand

Fine sand

Silt

Clay

Texture class   
	50.4

40.4

3.2

6.0 

Sandy

	Chemical properties

pH (suspension 1:2.5)

EC dSm-1 (saturated soil paste extract)

Organic matter %
	7.92

0.37

0.40

	Soluble cations and anions (meq L-1)

Ca++
Mg++
Na+
K+
CO3--

HCO3-
Cl-
SO4--
	0.95

0.89

1.51

0.45

-

1.42

1.02

1.36

	Available nutrients (mg Kg-1)

N

P
K
	85

15

60


Table (2): Some chemical characteristics of organic manures
	Treatments
	   EC
( dSm-1)
	 pH
 (1: 10)
	 OM
  (%)
	Available nutrients
       ( mg Kg-1)

	
	
	
	
	 N
	P
	  K

	Farmyard
	4.0
	8.70
	28.0
	980
	600
	2190

	Compost
	3.0
	7.57
	36.6
	5120
	5033
	6319


Control treatment received nitrogen at two rates (50%N) and (75 %N) from recommended dose of carrot, while phosphorus and potassium were added at full dose (30Kg P2O5 and 50Kg K2O). Carrot plant samples were taken at harvesting stage to determine yield components (foliage and root) and nutrient status. Plant samples were oven dried at 70 C for 48 hours, up to constant dry weight, then ground and digested using H2SO4 and H2O2 mixture described by Page et al. (1982). Soil physical and chemical properties of soil along with analyses for organic manure were evaluated according to Cottenie et al. (1982). Obtained results were subjected to statistical analysis according to Snedecor and Cochran (1982). The yield components calculation and economical analysis performed using the following equation by Mubashir et al. (2010) .
    Gross income = Yield x price (LE).
    Profitable return (PR) = Gross income – total cost of production.
    (P R) over control = (P R) – control treatments.
    (PR%) over control = (P R) – control treatments / control x100.
    Benefit cost ratio (BCR) = (P R) over control / total cost of production.
     Investment factor (IF) = Gross income / total cost of production. 
RESULTS AND DISCUSSION
1-Chemical characteristics:
A- Electric conductivity (EC) and soil reaction (pH):

The effect of slow release (UF) and fast release nitrogen fertilizers in presence of organic manures (compost and or farmyard) on some chemical characteristics are shown in Table (3).Results revealed that the values of EC and pH in soil slightly had decreased due to application of all nitrogen forms (UF, AS and AN) in presence of organic manures (compost and or FYM) as compared to control after both growing seasons. Moreover, low rate of nitrogen (50%N) was superior compared to high rate (75%N).  Application of ureaform (UF) was superior in decreasing EC and pH values as compared to other treatments due to acidic acid effect of ureaform. These findings were observed by Hassan et al. (2010) who found that values of EC and pH had been lowered due to the acidic effect of UF hydrolysis.
       Concerning the interaction effect, results show that application of (UF) combined with compost at low rate of nitrogen (50%N) recorded the minimum values of EC and pH after both growing seasons.  However, the organic acid resulted from the decomposition of compost led to reduce the soil EC and pH values (Paz et al., 2009). Similar results obtained by Rashad et al. (2011) who found that compost application to soil resulted in steady decreases in both EC and pH values comparing to untreated soil. On the other hand, the most inferior treatment for both EC and pH values were recorded for application of (AN) combined with FYM at rate (75%N).

B- Organic matter (OM %): 

Results in Table (3) indicated that, soil organic matter content generally increased with the application of organic manures (compost and farmyard) combined with all nitrogen forms as compared to control treatment. As for the effect of organic manures for both growing seasons, results indicated that application of compost was superior in increased OM content in soil as compared to FYM due to that compost contains high organic matter. Furthermore, results showed that there was no definite trend in (OM) content with the application of any of the nitrogen forms (UF, AS and AN) due to both applied nitrogen rates in both tested seasons. On the other hand, the application of UF rate (75%N) combined with compost was superior to OM in soil at both growing seasons.
Table (3): Effect of slow and fast release fertilizers and organic manures application on some chemical Properties in sandy soil after carrot harvesting 
	Treatments
	First season
	Second season

	Organic
	 Nitrogen forms
	EC
(dSm-1)
	pH
	OM
(%)
	EC
(dSm-1 )
	pH
	OM
(%)

	Control
	N 50%
	0.16
	7.91
	0.07
	0.14
	7.86
	0.05

	Compost
	UF
	0.09
	7.65
	0.20
	0.07
	7.60
	0.23

	
	(NH4)2 SO4
	0.12
	7.71
	0.22
	0.10
	7.68
	0.25

	
	NH4NO3
	0.14
	7.80
	0.24
	0.12
	7.71
	0.24

	Mean
	
	0.11
	7.72
	0.22
	0.10
	7.66
	0.24

	Farmyard
	UF
	0.11
	7.70
	0.22
	0.10
	7.62
	0.24

	
	(NH4)2 SO4
	0.13
	7.73
	0.25
	0.12
	7.76
	0.24

	
	NH4NO3
	0.15
	7.78
	0.25
	0.12
	7.80
	0.26

	Mean
	0.13
	7.74
	0.24
	0.11
	7.76
	0.24

	Control
	N 75%
	0.20
	8.10
	0.13
	0.16
	8.00
	0.15

	Compost
	UF
	0.14
	7.80
	0.28
	0.11
	7.71
	0.25

	
	 (NH4)2 SO4
	0.16
	7.87
	0.26
	0.14
	7.80
	0.24

	
	NH4NO3
	0.18
	7.92
	0.24
	0.16
	7.86
	0.24

	Mean
	
	0.16
	7.86
	0.26
	0.14
	7.79
	0.24

	Farmyard
	UF
	0.16
	7.75
	0.26
	0.14
	7.77
	0.24

	
	(NH4)2 SO4
	0.19
	7.78
	0.24
	0.18
	7.80
	0.25

	
	NH4NO3
	0.20
	7.81
	0.22
	0.22
	7.85
	0.24

	Mean
	
	0.18
	7.78
	0.24
	0.18
	7.81
	0.24

	L.S.D. at 0.05
	0.05
	0.24
	0.10
	0.08
	0.21
	0.20


C- Nutrients availability in soil:
Data of the effect of slow release nitrogen (UF), fast release N (AS and AN) and organic manure (compost and FYM) on nutrients availability in soil (N, P and K) after carrot harvesting at both studied seasons are shown in Table (4). Generally, the results indicated that the application of both nitrogen forms at two rates (50% and 75%N) and organic manures increased significantly nutrients availability (N, P and K) in soil compared to control treatment at both studied seasons.
Owing to nitrogen forms, (AS) treatment was more effective on increasing the available NPK in soil as compared to others forms (UF and AN) at first season. This may be due to acidic effect and high solubility of (AS) that decreased pH values and increased the availability of NPK in soil. On the other hand, the most inferior treatments for N, P and K availability was recorded for (AN) treatment at low rate (50%N) at both growing seasons. Possibly due to that NO3 is a subject to losses either as nitrogen gas or nitrous oxide by denitrifying bacteria (Kiran and Patra, 2003). The high rate of nitrogen (75%N) being better as compared to low rate (50%N) for increasing the availability of NPK in soil.

Table (4): Effect of slow and fast release fertilizers and organic manures application on macronutrients availability in soil after harvesting of carrot
	Treatments
	First season
	Second season

	
	Macronutrients availability (mg Kg-1)
	Macronutrients availability (mg Kg-1)

	Organic
	Nitrogen  forms
	N
	P
	K
	N
	P
	K

	Control
	N 50%
	87.4
	40.0
	58.5
	92.0
	42.2
	56.9

	Compost
	UF
	115.2
	46.5
	68.0
	122.7
	51.2
	80.0

	
	(NH4)2 SO4
	120.4
	49.5
	78.0
	118.2
	48.0
	71.5

	
	NH4NO3
	101.9
	42.3
	62.5
	109.2
	45.6
	63.2

	Mean
	112.5
	46.1
	69.5
	116.7
	48.2
	71.5

	Farmyard
	UF
	113.6
	28.0
	60.4
	118.0
	35.0
	75.2

	
	(NH4)2 SO4
	116.5
	33.4
	73.5
	113.0
	30.0
	62.0

	
	NH4NO3
	110.2
	25.8
	59.6
	111.0
	28.2
	61.0

	Mean
	113.4
	29.0
	64.5
	114.0
	31.0
	66.0

	Control
	N 75%
	98.6
	52.7
	64.3
	97.2
	54.0
	70.0

	Compost
	UF
	142.0
	62.0
	101.7
	164.0
	68.0
	120.3

	
	(NH4)2 SO4
	145.6
	66.1
	116.4
	145.0
	64.3
	110.0

	
	NH4NO3
	139.0
	59.0
	90.2
	143.0
	59.0
	103.0

	Mean
	142.3
	62.3
	102.8
	150.6
	63.7
	111.0

	Farmyard
	UF
	131.5
	52.0
	85.0
	144.0
	60.0
	92.5

	
	(NH4)2 SO4
	142.2
	55.6
	90.0
	134.0
	55.6
	89.2

	
	NH4NO3
	122.0
	46.0
	81.2
	128.0
	50.5
	83.0

	Mean
	131.9
	51.2
	85.4
	135.3
	55.3
	88.2

	L.S.D. at 0.05
	10.12
	2.41
	3.35
	17.23
	3.02
	6.20


With respect to organic manures, compost was better than FYM on availability of macronutrients availability in soil. These findings were observed by Das et al. (2010) who found that rice straw compost and microbial and fortified compost (MNFC) improved available N, P and K status over the initial values.

Concerning the interaction effect, data showed that the application of slow release N fertilizers at high rate ( 75%N) combined with compost (UF + comp ) was high positive effect and significantly increase macronutrients availability in soil as compared to fast release N fertilizers (AS and AN) and control treatment. This might be attributed to their effect on regulating the release of N according to the plants needed and low activity index and reduce N losses from soil as well as reducing nitrate pollution Mikkelsen  et al. (1994).  Furthermore, the acidic effect of ureaform hydrolysis, which decreased soil pH that reflect on availability of macronutrients in soil (Abd El-Kader, 1988). However, the highest significant values of soil available N, P and K of 145.6, 66 and 116.4 mg Kg-1 in the first season  were due to applied ammonium sulphate combined with compost at (75%N) compared to other treatments. While the highest significant values of soil available N, P and K of 164, 68 and 120.3 mg Kg-1 in second season were due to applied ureaform combined with compost at (75%N) compared to other treatments. These results could be attributed to ureaform decomposition in the second season of crop has become subsequently more efficient nitrogen release (Abbady, 2011). 

In this concern, Nevens and Rehuel (2003) showed that adding organic manures to ureaform enhancing the fertilizer use efficiency by the slow release of applied nutrients and reduced nutrient losses. The present results are supported by Abbady et al. (2006) who stated that adding organic manures to ureaform as an activating agent to breaking down ureaform complicated chains.

Furthermore, the present results revealed that the minimum values of soil available N, P and K of 101.9, 42.3 and 62.5 mg kg-1 against 109.2, 45.6 and 63.2 mg kg-1 were recorded with (AN+ FYM) at low rate (50%N) at first and second season respectively.

2-Yield components of carrot:

Results in Table (5) indicate that in both seasons, all applied treatments increased significantly carrot yield components as compared to control treatment. Irrespective of the effect of nitrogen forms and rates, data demonstrated that rice straw compost as compared to farmyard manures (FYM) was superior to carrot yield components at both studied seasons. Possibly due to high organic matter content that improving the biological, physical and chemical soil properties which indirectly contribute to yield enhancement (Chitravadivu et al., 2009). Similar results had been reported by  Singh et al. (2005) showed that the increases in grain and straw yields due to the addition of various composts, might be due efficient supply of nutrients that delayed the senescence and increased the life cycle of the rice plant, which resulted in higher economic yield. In this respect, Das et al. (2010) found that rice grain yield with rice straw compost MNFC (microbial and nutrient fortified compost) and Eupatorium MNFC compost were 5% and 3% higher than recommended NPK, respectively.

Due to nitrogen forms, (AS) treatment recorded the highest values of foliage and root (3.1 and 7.1 ton fed-1) followed by (UF) treatment (3.0 and 6.8 ton fed-1) and (AN) treatment (3 and 6.6 ton fed-1) with high rate of nitrogen (75%) at first season. This may be due to acidic effect of ammonium sulphate, ready soluble and available, could be source of nitrogen at the beginning of plant development but not at the final stages of growth unless added to the soil in several doses (Selim, 2004).  While, in the second season (UF) treatment recorded the highest values of foliage and root (3.2 and 7.8 ton fed-1) at rate (75% N) and the lowest values was recorded with (AN) treatment (2.2 and 4.7 ton fed-1) at rate (50% N). This effect may be attributed to higher utilization of nitrogen by plant as a result of retardations of losses of fertilizer by the regulation of urea hydrolysis and nitrification and subsequently higher N use efficiency due to urea-N transformation (Kiran and Patra, 2003). In this respect, Abbady et al. (2006) found that ureaform treatments were superior for yield quantity than that of urea one at the second crop and reduction for third yield.

Regarding, the applied rate of nitrogen forms, results indicated that yield components of carrot increased significantly along with the application of both nitrogen rates (50% and 70% N); high rate was superior. Of course this may be due to high content of nitrogen and sandy soil is with very low water holding capacity and high nutrient leaching losses (Bahr et al.,  2006).
Table (5): Yield components of carrot as affected by application slow and fast release fertilizers and organic manures                   
	Treatments
	First season
	Second season

	Organic
	 Nitrogen  form
	Foliage

(Ton fed-1)
	Root

(Ton fed-1)
	Total yield

(Ton fed-1)
	Foliage

(Ton fed -1 )
	Root

(Ton fed-1)
	Total yield

(Ton fed-1)



	Control
	N 50%
	2.1
	4.1
	6.2
	1.9
	4.0
	5.9

	Compost
	UF
	2.3
	4.7
	7.0
	2.6
	5.6
	8.2

	
	(NH4)2 SO4
	2.4
	5.1
	7.5
	2.1
	5.2
	7.3

	
	NH4NO3
	2.2
	4.9
	7.1
	2.2
	4.7
	6.9

	Mean
	
	2.3
	4.9
	7.2
	2.3
	5.2
	7.4

	Farmyard
	UF
	2.2
	4.5
	6.7
	2.4
	5.3
	7.7

	
	(NH4)2 SO4
	2.3
	4.9
	7.2
	2.2
	4.7
	6.9

	
	NH4NO3
	2.1
	4.8
	6.9
	2.0
	4.8
	6.8

	Mean
	2.2
	4.7
	6.9
	2.2
	4.9
	7.1

	Control
	N 75%
	2.3
	5.4
	7.7
	2.2
	5.4
	7.6

	Compost
	UF
	3.0
	6.8
	9.8
	3.2
	7.8
	11.0

	
	 (NH4)2 SO4
	3.1
	7.1
	10.2
	3.0
	6.9
	9.9

	
	NH4NO3
	3.0
	6.6
	9.6
	2.8
	6.7
	9.5

	Mean
	
	3.0
	6.8
	9.9
	3.0
	7.1
	10.1

	Farmyard
	UF
	2.8
	6.2
	9.0
	2.9
	6.7
	9.6

	
	(NH4)2 SO4
	2.6
	6.6
	9.2
	2.7
	6.1
	8.8

	
	NH4NO3
	2.7
	6.5
	9.1
	2.6
	6.3
	8.9

	Mean
	
	2.7
	6.4
	9.1
	2.7
	6.3
	9.1

	L.S.D. at 0.05
	0.04
	0.56
	1.05
	0.26
	1.0
	2.08


 Also, increase in yield in response to high N fertilization is probably associated with greater photosynthetic activity and optimum vegetative growth, which accounted for higher yield of carrot (Havlin et al., 1993). These results are in agreement with Abbady et al. (2011) who reported that yield components of sunflower increased gradually with increasing ureaform rates. 
Interaction analyses showed that ammonium sulphate (AS) at high rate combined with compost recorded the highest values (3.1 and 7.1 ton fed-1) for foliage and root, respectively, as compared to other treatments in the first season. While, in the second season (UF) treatment at (75%N) combined with compost recorded the highest values of foliage and root (3.2 and7.8 ton fed-1) possibly due to (UF) being slow released, may take much more time to hydrolyze and to be ready for plant absorption and therefore is less and reducing N losses and improving N-use efficiency of crops (Aziz and El-Ashry, 2009). Furthermore, Hassan et al. (2010) found that vegetative growth of mango no differences were observed in the first season while in the second season (UF) at half dose significantly increased.   In the other hand, the most inferior treatments for yield components were recorded with (AN) at low rate combined with (FYM) at both studied seasons due to high solubility of conventional fertilizers that increase concentration of soluble  salts in the root zone, and osmotic stress, specific injuries to plant at different growth stages and decrease yield (Fenn and Hossner, 1985) . Also, (AN) high hydrolyzed to NO3 and NH4 forms and converted to nitrate by action of nitrifying bacteria. The NO3 is losses as nitrogen gas or nitrous oxide by the action of denitrifying bacteria and through percolation of soil water (Kiran and Patra, 2003).
3- Total contents of macronutrients: 

 
Total content of macronutrients (N, P and K) in the foliage and root at both studied seasons are shown in Tables (6 and 7). Results indicated that values of  N, P and K total content of foliage and root increased significantly in response to the application of all N- forms (UF,AS and AN) at both rates (50 and 70% N) and organic manures (compost and FYM) as compared to control treatment at both studied seasons. With regard to organic manures, results revealed that N, P and K total content of foliage and root generally increased due to adding both compost and FYM as compared to control; compost being superior. These results are in agreement with the studies reporting by Zahir et al. (2007) who reported the beneficial effects of integrated use of organic and inorganic materials in enhancing the fertilizer use efficiency by slow release of the applied nutrients and reduced nutrient.
With respect to nitrogen forms, results revealed that the application of AS and UF when compared to AN was slightly favorable for foliage and root; high rate of nitrogen (75% N) especially with (AS) was better at first season, while UF was superior to N, P and K total content of foliage and root at second season.        

Interactions among the influences of nitrogen forms and organic manures are shown in Tables (6 and 7). Data illustrated that values of N, P and K total content for foliage and root were superior with (AS)at rate (75%N) combined with compost as compared to other treatments at first season. On the other hand, the highest N, P and K total content was recorded with (UF) at (75%N) combined with compost at second season. Possibly due to great reduction in losses of N, increase and enhance nutrient content in plant by using (UF); contrary fast fertilizers great leaching N from soil through drainage water (Kandil et al., 2010). 

The increases for total contents of N, P and K of (AS) treatment recorded 62.5%, 22.6 % and 44% for foliage and 80.5%, 24.2% and 59.5% for root as well as 52%, 25% and 42.3% for foliage and 79.6%, 24.1% and 50% for root at first and second season respectively respectively. On the other hand, (UF) treatment recorded 55%, 17.3% and 40% for foliage and 56.9%, 21.2% and 50% for root against 73.9%, 37.5% and 50% for foliage and 87.5, 37.9% and 51.7% for root at the first and second season, respectively.

Table (6): Responses total contents of macronutrients for foliage and root of carrot to application of slow and fast release fertilizers and organic manures

	Treatments
	First season

	
	N- Total contents (Kg fed.-1)
	P- Total contents

 (Kg fed.-1)
	K- Total contents

 (Kg fed.-1)

	Organic
	Nitrogen form
	foliage
	Root


	foliage
	Root


	foliage
	Root

	Control
	N 50%
	17.0
	30.0
	5.4
	9.8
	20.0
	44.5

	Compost
	UF
	27.0
	45.0
	6.8
	13.8
	32.0
	74.0

	
	(NH4)2 SO4
	29.0
	46.8
	6.4
	15.2
	33.0
	76.0

	
	NH4NO3
	27.0
	43.0
	6.2
	11.8
	30.4
	70.0

	Mean
	27.6
	44.9
	6.4
	13.6
	31.8
	73.3

	Farmyard
	UF
	21.5
	44.0
	6.3
	12.4
	31.2
	72.0

	
	(NH4)2 SO4
	22.0
	47.0
	6.3
	13.0
	32.0
	73.0

	
	NH4NO3
	20.0
	40.0
	6.0
	12.2
	28.0
	60.0

	Mean
	20.8
	43.6
	6.2
	12.5
	30.4
	68.3

	Control
	N 75%
	20.0
	36.0
	7.5
	13.2
	25.0
	57.3

	Compost
	UF
	31.0
	56.5
	8.8
	16.0
	35.0
	86.0

	
	(NH4)2 SO4
	32.5
	65.0
	9.2
	16.4
	36.0
	91.4

	
	NH4NO3
	30.3
	53.0
	8.6
	15.0
	34.0
	83.2

	Mean
	31.1
	58.1
	8.8
	15.8
	35.0
	86.8

	Farmyard
	UF
	29.0
	48.2
	8.7
	15.0
	32.0
	82.0

	
	(NH4)2 SO4
	31.0
	50.5
	9.0
	16.0
	33.0
	83.4

	
	NH4NO3
	28.0
	48.0
	8.5
	15.0
	30.0
	78.0

	Mean
	29.3
	48.9
	8.7
	15.3
	31.6
	81.0

	L.S.D. at 0.05
	2.20
	7.41
	1.02
	2.07
	3.0
	4.07


These results are in similar trend with those of Hassan et al. (2010) who reported ureaform either as half  or full dose had a positive effect on plant growth parameters , also enhanced N,P and K total contents in leaves, especially  grape and date palm seedlings.  The vice versa (AN) treatment combined with FYM especially with N low rate (50%) recorded the lowest values of N,P and K total content for foliage and root at both growing seasons.  These increases for total contents of N, P and K by foliage  recorded 17.6%, 11.1 % and 40% for foliage and 33.3%, 24.4% and 34.8% for root as well as 26.3%, 22.9% and 41.5% for foliage and 36.3%, 33.3% and 45% for root at first and second season, respectively. These results agree with those obtained by  Das et al. (2010) who found that nutrient uptake of NPK with FYM was slightly inferior.

Table (7): Responses total contents of macronutrients for foliage and root of carrot   to application of slow and fast release fertilizers and organic manures

	Treatments
	Second season

	
	N- Total contents (Kg fed.-1)
	P- Total contents
 (Kg fed.-1)
	K- Total contents
 (Kg fed.-1)

	Organic
	Nitrogen form
	foliage
	Root


	foliage
	Root


	foliage
	Root

	Control
	N 50%
	18.2
	30.8
	6.1
	10.5
	21.2
	45.7

	Compost
	UF
	25.0
	51.3
	8.2
	17.0
	34.2
	79.7

	
	(NH4)2 SO4
	24.5
	48.5
	7.3
	15.2
	31.5
	79.0

	
	NH4NO3
	26.0
	45.0
	6.6
	13.5
	33.0
	71.6

	Mean
	25.1
	48.2
	7.8
	15.2
	32.9
	76.7

	Farmyard
	UF
	24.3
	45.0
	8.0
	15.0
	33.6
	74.5

	
	(NH4)2 SO4
	24.0
	43.0
	7.8
	14.2
	32.0
	72.0

	
	NH4NO3
	23.0
	42.0
	7.5
	14.0
	30.0
	66.3

	Mean
	23.7
	43.4
	7.7
	14.4
	31.8
	70.9

	Control
	N 75%
	23.0
	32.0
	8.0
	14.5
	26.0
	58.0

	Compost
	UF
	40.0
	60.0
	11.0
	20.0
	39.0
	88.0

	
	(NH4)2 SO4
	35.0
	57.5
	10.0
	18.0
	37.0
	87.0

	
	NH4NO3
	33.0
	49.2
	9.0
	16.0
	35.0
	82.0

	Mean
	36.0
	55.6
	10.0
	18.0
	37.0
	85.6

	Farmyard
	UF
	35.7
	48.8
	9.4
	19.0
	35.0
	81.0

	
	(NH4)2 SO4
	34.0
	46.0
	9.0
	17.0
	33.3
	80.2

	
	NH4NO3
	32.0
	44.3
	9.0
	16.0
	31.0
	79.0

	Mean
	33.9
	46.3
	9.1
	17.3
	33.0
	80.0

	L.S.D. at 0.05
	1.91
	6.0
	0.95
	2.0
	2.4
	3.0


4-Economic evaluation:

          The economic analysis is the ultimate yardstick to recommend a technology. The economics worked out for this experiment illustrated in Table (8). Results indicated that the use of AS at the rate of 75%N combined with compost had recorded maximum cost (2094 LE), while (UF) treatment at (50%N) combined with FYM had recorded minimum cost (1422 LE). It is clear from data that with variable rate of N fertilizers the cost of commercial production of carrot was variable. The profitable return obtained from the control treatment at (50%N) remained lowest value (7537LE) when compared to all nitrogen forms in combination with compost or FYM. The maximum profitable return (13867LE) was obtained from the treatment (UF) at (75%N) combined with compost followed by treatment (AS) either at the same nitrogen rate or combined with compost and treatment (UF) at (75%N) combined with FYM. Treatments of nitrogen forms at high rate arranged as follows: UF +compost > AS +compos > UF + FYM > AN +compost 

Profitable return and gross income increased by increasing the applied rate of nitrogen. The profitable return over control and percentage increase over control followed the same trend of profitable return.

Table (8): Economic for slow and fast release fertilizers to produce carrot crop in sandy soil   
	Treatments
	Total yield

ton fed-1
	Production Cost (LE/Fed)
	Gross income

(LE/Fed)
	profitable return (PR)

(LE/Fed)
	(P R) over control

(LE/Fed)
	(PR%) increase

(LE/Fed)
	(BCR)
	(IF)

	Organic
	 Nitrogen rate
	
	
	
	
	
	
	
	

	Control
	N 50%
	6.0
	1463
	9000
	7537
	-
	-
	-
	6.15

	Compost
	UF
	7.6
	1895
	11400
	9505
	1968
	26
	1.04
	6.0

	
	(NH4)2 SO4
	7.4
	1962
	11100
	9138
	1601
	21
	0.82
	5.65

	
	NH4NO3
	7.0
	1918
	10500
	8582
	1045
	13.8
	0.54
	5.47

	Farmyard
	UF
	7.2
	1595
	10800
	9205
	1668
	22
	1.05
	5.77

	
	(NH4)2 SO4
	7.0
	1663
	10500
	8837
	1300
	17
	0.78
	6.31

	
	NH4NO3
	6.8
	1619
	10200
	8581
	1044
	13.8
	0.64
	6.30

	Control
	N 75%
	7.6
	1594
	11400
	9806
	-
	-
	-
	7.15

	Compost
	UF
	10.4
	2000
	15600
	13600
	3794
	38.6
	1.89
	7.80

	
	 (NH4)2SO4
	10.0
	2094
	15000
	12906
	3100
	31.6
	1.48
	7.16

	
	NH4NO3
	9.5
	2028
	14250
	12222
	2416
	24.6
	1.19
	7.02

	Farmyard
	UF
	9.3
	1700
	13950
	12250
	2444
	24.9
	1.44
	8.20

	
	(NH4)2 SO4
	9.0
	1794
	13500
	11706
	1900
	19.3
	1.06
	7.52

	
	NH4NO3
	9.0
	1728
	13500
	11772
	1966
	20.0
	1.14
	7.81


 Concerning benefit cost ratio (BCR), the value of (BCR) was economical when applied ureaform (UF) at (75%N) combined with compos, which recorded maximum value (1.89). The minimum (BCR) of (0.54) was found with application (AN) at low rate (50%N) combined with compost. Furthermore, The present results revealed that increasing rate of N fertilizers had positively affected the (BCR) of carrot production. These results are similar to those obtained by Mubashir et al.  (2010) who reported that profitable return, gross income and benefit cost ratio responded quadratically with increasing N fertilization of carrot.

  
As regards, investment factor (IF), data indicated that the highest (IF) of (8.2) had recorded with (UF) + FYM at (75%N) that gave profitable return of 12250 LE, gross income (13950) and benefit cost ratio (1.44),  which were less from values recorded due to UF + compost treatment, which gave the highest profitable return, gross income and benefit cost ratio . These mean that the highest (IF) does not always give the highest profitable return. The lowest (IF) of 5.47 had recorded with (AN) + compost at (50%N). 
CONCLUSION

 
From the abovementioned results, it could be concluded that the application of nitrogen fertilizers as slow release especially ureaform (UF) at rate (75%N) in presence of organic manures improved soil chemical properties and increased significantly carrot yield as well as their total contents of macronutrients as compared to fast release N fertilizers (AS and AN). Thus, using of nitrogen fertilizers as slow release in sandy soil is excellent alternative to fast nitrogen fertilizers and optimum for producing profitable yield of carrot.
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فاعلية بعض الأسمدة البطيئة والسريعة التيسر والمخلفات العضوية علي تيسر العناصر بالتربة والحالة الغذائية للجزر
وفاء محمد أحمد صديق ،  جيهان حسنى يوسف  ،   وفاء طه العتر 
معهد بحوث الآراضى و المياه و البيئة – مركز البحوث الزراعية – الجيزة - مصر

فاعلية التسميد النيتروجينى تزيد خلال استعمال صور النيتروجين بطيئة التيسر التي تقلل كمية النيتروجين التي يحتاجها النبات وعدد مرات التسميد والنتروجين المتبقي خلال الأرض والنبات وتكاليف عمليات الإنتاج وفي النهاية تحسن من فعلية الاستفادة للنبات والمحصول لذلك كان الهدف من الدراسة التي أجريت خلال موسمين شتويين بمحطة البحوث الزراعية -مركز البحوث الزراعية بالإسماعيلية هو دراسة فاعلية اليوريافورم كسماد بطيء التيسر بالمقارنة مع الأسمدة سريعة التيسر   ( كبريتات الامونيوم- نترات الامونيوم ) بمعدلين (50%و 75%) من المعدل الموصى به مع إضافة مخلفات عضوية (كمبوست –سماد بلدي) بمعدل 10 م3 / ف علي بعض الخواص الكيميائية والحالة الغذائية للجزر والتقييم الاقتصادي لإنتاج الجزر . أشارت النتائج إلى: 
صور النيتروجين في وجود المخلفات العضوية كان لها تأثير ايجابي على الخواص الكيميائية مثل خفض قيم التوصيل الكهربي ورقم الحموضة وزيادة كلا من المادة العضوية والعناصر الميسرة في التربة. أيضا إضافة اليوريافورم بمعدل (75%) مع الكمبوست كانت مميزة لخفض قيم التوصيل الكهربي ورقم الحموضة وزيادة كلا من المادة العضوية والعناصر الميسرة في التربة وذلك في الموسم الأول بينما كبريتات الامونيوم كانت مميزة للصفات السابقة بالموسم الأول.  أيضا أشارت النتائج الى أعلى زيادة معنوية في مكونات المحصول والمحتوى الكلى للعناصر به سجلت مع معاملة اليوريافورم بمعدل (75%) مخلوطة مع الكمبوست بالمقارنة بباقي المعاملات. التقييم الاقتصادي للمعاملات المختلفة أشار إلي أعلى عائد ربح واعلي نسبة فائدة سعريه ظهرت خلال إضافة يوريا فورم بمعدل (75%) مخلوطة مع الكمبوست.أخيرا تحت الظروف المشابهة لهذه الدراسة فان إضافة اليوريافورم كسماد بطيء التيسر عند المعدل (75%) في وجود الكمبوست يحسن من الخواص الكيميائية للتربة ويزيد من مكونات محصول الجزر والمحتوى الكلى للعناصر وكذلك يكون اقتصادي.
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