2. Materials and Methods
2.1. Experimental site and soil preparation I conducted a pot experiment using sandy calcareous clay soil from Borg El Arab city in Alexandria, Egypt, to evaluate the response of leek (Allium ampeloprasum L. var. porrum) plants to different nitrogen sources and rates under calcareous soil conditions. Representative soil samples were air-dried, crushed, sieved through a 2-mm mesh, and analyzed for physical and chemical properties following7. The soil characteristics are detailed in Table 1.
		Physical properties (%)
	Texture
	Chemical properties

	
	
	pH (1:1)
	EC (1:1)
dSm-1
	CaCO3
%
	OM
%
	Available nutrient (mg/kg)

	Sand 
	Silt
	Clay
	Sandy clay
loamy
	
	
	
	
	N
	P
	K

	57.82
	21.59
	20.59
	
	8.31
	2.56
	28.9
	0.52
	16.7
	5.9
	45.92





Table 1: Some physical and chemical characteristics of the investigated soil.
2.2. Experimental design and plant material:
The trial utilized 21 plastic pots (20 cm diameter, 25 cm height), each filled with 8 kg of prepared soil in a completely randomized design with seven treatments and three replicates. Treatments included an unfertilized control, three rates of mineral nitrogen as ammonium nitrate (NH4​NO3​, 33.5% N) equivalent to 15, 30, and 45 kg N fed⁻¹ (0.5, 1.0, and 1.5 g pot⁻¹), and three vermicompost rates (10, 20, and 30 g pot⁻¹). Uniform leek seedlings from the Ministry of Agriculture and Land Reclamation, Egypt, were transplanted in November 2022 (three seedlings per pot). Vermicompost properties are summarized in Table 2.

	pH
(1:5)
	EC 
dS/m
	OM 
%
	C/N
ratio
	Macronutrient content (%)
	Micronutrient content (ppm)

	
	
	
	
	N 
	P 
	 K
	Fe
	Mn
	Zn
	Cu

	8.15
	5.24
	29.85
	12.14
	1.43
	0.94
	0.52
	775
	132
	41.6
	12.7



Table 2: Chemical composition of macro- and micronutrients of the vermicompost fertilizer
2.3. Fertilizer application:
Recommended basal doses of phosphorus and potassium were applied. Phosphorus was thoroughly mixed during soil preparation, while potassium (as potassium sulfate, 46% K2​O at 50 kg K2​O fed⁻¹) was split into two equal doses at 20 and 30 days after transplanting (DAT). Vermicompost treatments were pre-plant incorporated, and mineral nitrogen was applied according to the treatment design. The control received P and K without any N source.
2.4. Plant sampling and dry matter determination Plants were harvested across three successive cuts at 30, 45, and 60 DAT. Fresh leaves were weighed, washed, dried to a constant weight at 70°C to determine dry matter yield, and finely ground for subsequent chemical analyses.
2.5. Chemical analysis of leek leaves Total nitrogen was determined using the Nessler method8 , and phosphorus was analyzed via the vanadomolybdophosphoric acid method9. Iron, zinc, and manganese concentrations were quantified using an atomic absorption spectrophotometer10.
2.6. Determination of vitamin C Ascorbic acid (vitamin C) content was measured using the 2,6-dichlorophenolindophenol (DCPIP) titrimetric method with minor modifications11, extracting a 1.0 g ground sample in 2% metaphosphoric acid protected from light.
2.7. Calculation of nutrient uptake Nutrient uptake was computed using the following equation:
Nutrient uptake=Dry matter yield × Nutrient concentration
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