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Abstract 
Vegetable development and productivity are influenced by several factors, including the nutrient amounts 
available. Providing adequate nitrogen favours vegetative growth and promotes increased productivity, in 
addition to providing greater succulence and improving leaf quality. This work evaluated the effect of nitrogen 
doses and sources on arugula culture development and productivity. The experiment was conducted on the 
experimental farm at the State University of Goiás, Ipameri campus, in the municipality of Ipameri, Goiás state 
(GO). The experiment used a 2 × 5 factorial randomized complete block design, with two sources (normal urea 
and coated urea), five nitrogen doses (0, 60, 120, 180 and 240 kg ha-1 of N) and four replicates. Plant height, 
stem diameter, leaf number, fresh shoot matter, dry shoot matter and productivity were evaluated. The results 
obtained here suggest that nitrogen sources do not influence arugula culture development, but nitrogen doses 
influence the arugula culture’s productive characteristics. 
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1. Introduction 
Arugula has been gaining prominence in many salad preparations by imparting dark green colour and unrivalled 
flavor. In addition, it is rich in antioxidants and minerals.  

Arugula’s popularity is due to the distinctive aroma and spicy taste of its leaves, which are used to decorate and 
complement salads, snacks and various dishes. In India, arugula seed is used as a source of oil and has several 
purposes in traditional herbal medicine (Harder et al., 2005). Arugula is well known in the southern and 
south-eastern states of Brazil but is currently cultivated and consumed in all regions (Henz & Mattos, 2008). 

Arugula cultures have more value from November to April when they reach peak demand, but production is 
difficult due to environmental factors such as high rainfall. To obtain vegetables in high quantity, quality and 
regularity, productive cropping systems are needed (Nascimento et al., 2017).  

Nitrogen (N) has a structural function, being a constituent of proteins, nitrogenous bases, amino acids, and 
various enzymes and energy transfer materials such as ADP, ATP and chlorophyll. It is also responsible for ionic 
absorption, photosynthesis, respiration and cell differentiation (Malavolta et al., 1997). Some vegetable species 
require high nitrogen availability, thus requiring high doses of nitrogen fertilizers throughout the leafy vegetable 
growing cycle (Zago et al., 2008). Therefore, determining the most appropriate application method is necessary 
because this affects N behaviour in the soil and its efficiency for crops. Some alternatives for increasing its 
efficiency include splitting the recommended dose or using sources with slow or controlled nutrient release. 

Slow-release fertilizers present changes in the nitrogen compound structure or are coated with poorly permeable 
materials, thus yielding slower dissolution properties in the soil (Vitti & Reirinchs, 2007). In this way, these 
fertilizers reduce N loss, which often happens with the use of urea, causing a physical barrier that prevents the 
soluble forms from exposing the nutrient to the medium, thus avoiding losses (Civardi et al., 2011).  

Studies on the use of polymer-coated urea compared with normal urea in leafy vegetable fertilizers are new; thus, 
these fertilizers must be studied to reduce N losses in cultivating this vegetable crop. Fertilization programs can 
contribute significantly to success of the vegetable production chain and hence there is need for more 
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information on using these cultivation techniques, as they will result in higher quality leaves. Hence this work 
evaluated the effect of nitrogen sources and doses on arugula culture, development and productivity. 

2. Materials and Methods 
2.1 Location  

This experiment was conducted on the experimental farm of the State University of Goiás, Ipameri Campus, 
located in the municipality of Ipameri, Goiás state (GO) at 17º43′ south latitude, 48º22′ west longitude and 
800-m altitude. The region’s climate is defined as tropical (Aw), consisting of a dry season in the winter, per the 
classification of Köppen-Geiger (Cardoso et al., 2014). The soil at the experimental site was classified as 
dystrophic red-yellow Latosol (Santos et al., 2013).  

The physical and chemical attributes of the soil were determined before starting the experiment as per the 
methodology proposed by Ribeiro et al. (1999), with the following chemical attributes in the 0.0-0.20 m layer: 
19 mg dm-3 of P (Melich); 30 g dm-3 of M.O.; 5.3 pH (CaCl2); K, Ca, Mg and H+Al of 3.9, 35.0, 11.0 and 28.0 
mmolc dm-3, respectively, and 64% base saturation. The physical attributes were clay: 390 g, silt: 97 g and sand: 
513 g.  

2.2 Statistical Design and Plant Materials 

The experiment used a 2 × 5 factorial randomized complete block design, with two sources (normal urea and 
coated urea), five nitrogen doses (0, 60, 120, 180 and 240 kg ha-1 of N) and four replicates. Normal urea (46% N) 
and coated urea (48% N) were used as the N source. The N doses were applied as top-dressing and split at at 7, 
14 and 21 days after emergence (DAE). Cultivated arugula was the cultivar used. 

Arugula was sown directly onto the beds using a spacing of 0.20 × 0.05 m. Experimental plots consisted of four 
spaced rows with lengths of 1.0 m each. The two central lines of each plot were considered the usable area. The 
sowing was fertilized at the time of planting, where 20, 80 and 60 kg ha-1 of N, P2O5 and K2O, respectively, were 
used. Cultural treatments and weed and phytosanitary control were carried out per the recommendations for 
arugula culturing. Water was supplied through a conventional sprinkler irrigation system. 

2.3 Evaluated Characteristics 

The following characteristics were evaluated at the first cut and 1st and 2nd regrowth: plant height, distance 
between the leaf apex and neck base, stem diameter, measured at the neck base, leaf number, fresh shoot matter, 
dry shoot matter collected and dried in a forced air oven at 65 °C until reaching a constant weight; all of the 
above in 10 plants in useful plot areas and productivity as quantity of leaves produced in the useful plot areas in t 
ha-1. 

2.4 Statistical Analysis 

The data were analysed by analysis of variance (F test), and the means were compared by Tukey's test at 5% 
probability for the sources. Statistical analyses were performed using the Sanest statistical analysis program and 
regression analysis was performed when the doses were significant.  

3. Results and Discussion 
Evaluating nitrogen fertilization’s effect on the arugula cultivar showed that the average values for plant height, 
stem diameter, leaf number, fresh shoot mass, dry shoot mass and productivity did not significantly interact with 
the coated urea or normal (conventional) urea applications (Tables 1, 2 and 3). 

3.1 Evaluated Characteristics at the First Cut 

For plant height, stem diameter, fresh shoot mass and dry shoot mass, (Table 1) the plants fertilized with coated 
urea presented higher values but did not differ from those fertilized with normal urea. Costa et al. (2011) and 
Dantas and Torres (2010) obtained maximum plant heights of 27.5 and 21.75 cm at 37 and 36 days after sowing, 
respectively. 
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