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ARTICLE INFO abstract

Nitrogen fertilization in pastages has as main function the increase of forage pro-
ductivity. The objective was to evaluate the financial viability of nitrogen fertilization in 
pastures. Through the bibliographic survey it was evident the importance of nitrogen 
fertilization for pasture activities and for the dissemination of nitrogen fertilization in 
the pastures is economically viable. However, the economic viability varies according to 
several factors, such as a forage species, is an expected response of the animals that feed 
this forage and fertilizer. It can be stated that the viability varies according to the fertiliz-
er used, urea or ammonium sulphate, the price per kg of N applied and mainly the dos-
ages applied, since a good part of the work found that dosages between 100 and/or 150 
kg of N ha-1 are economically viable, whereas dosages higher than these are no longer 
feasible even though the forage still responds to fertilization with increased productivity 
and quality.

Introduction

The cerrado is the main beef producing region of Brazil, 
with most of this production coming from extensive breeding 
systems. In this region, livestock farming has low rates of animal 
productivity and low economic returns. This is due, among other 
factors, to the inadequate management of the soil-plant-animal 
system, as for example, the lack of interest of the producers in 
performing soil correction and maintenance fertilization. Pasture 
recovery is one of the ways to reverse the current forage situation 
in Brazil and one of the ways to achieve this goal is to work with 
the reconstitution of soil fertility, depleted by successive years of 
extractive exploitation. According to Martha & Junior, the grasses of 
the genus Brachiaria occupy growing spaces in Brazilian livestock 
due to their high adaptability to edaphoclimatic conditions, 
however despite presenting a great productive potential, they are 
still used in extensive regimes without due attention to the pasture 
management as maintenance correction and soil fertility. According 
to Nicolella, Brazil has the fourth largest world fertilizer market.  

 
However, what determines the price of this input is the cultivated 
area, prices of agricultural products and cost of credit. 

Nitrogen is the nutrient whose function is to stimulate the 
vegetative growth of plants mainly by adding coloration and rapid 
growth. According to Alvim and Brotel, in the 1980s nitrogen 
fertilization has a great advantage when it is carried out in plants 
that have a high production potential. According to Aguiar, in the 
1980s the best economic return on nitrogen fertilization was 150 
kg/ha per year and at the beginning of the current decade it was 
419 kg nitrogen per year. In this way, the objective of this work is to 
demonstrate, in a conscious and objective way, the viability and the 
cost of production of nitrogen fertilization in pastures.

Development

Situation of Brazilian Pastures

The beef and veal sector are of great importance for national 
agribusiness and places the country in an international position as 
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the largest meat producer and sixth largest dairy producer in the 
world (USDA, 2014).

Brazil has more than 180 million hectares of pasture land, 
native and cultivated and is considered the simplest and most 
economical way to feed cattle. Countries that use the feedlot system 
as the basis for meat production (the USA, Australia and several 
European countries) need manpower, machinery and fuels to feed 
animals, while in Brazil this is made predominantly by the animal 
itself, through grazing (Dias-Filho, 2011). The extensive system of 
animal exploration, very characteristic in Brazil, can be conducted, 
with relative success, using little input, technology and labor. 

That is, in livestock it is possible to produce, although with 
low efficiency (Dias-Filho, 2014). As a result, in Central Brazil, 
it is estimated that 80% of the cultivated pastures, responsible 
for more than 55% of the national meat production, are in a 
degradation stage, directly affecting the sustainability of livestock 
(Peron; Evangelista, 2004). Reduced pasture productivity over 
time (grazing degradation) is one of the major obstacles to the 
establishment of agronomic, economic and environmentally 
sustainable livestock farming. Among the causes that explain the 
degradation of pastures in the Cerrado, the low fertility of the 
soil, due to the lack of fertilization, assumes a prominent position 
(Martha-Junior; Vilela 2002). Panicum maximum is considered the 
main forage species of the Brazilian market. It is adapted to light 
soils, from medium to high fertility and recommended for more 
intensive livestock farming systems, due to its high productivity [1].

Colonião Grass Productivity (Panicum Maximum)

Plants of the genus Panicum belong to the family Poaceae, 
subfamily Panicoideae and tribe Paniceae, possessing about 
81 genera and more than 1460 species. They are characterized 
by a great morphological and physiological variability of their 
representatives, being P. maximum Jacq. the main representative 
species of the genus in Brazil, due to its great importance for animal 
production (Corsi & Santos 1995). This grass is a perennial, clump-
forming crop with a height varying from 60 to 200 cm, leaves wider 
than the ends and panicles 12 to 40 cm high [1]. The most popular 
cultivars are Tanzania and Mombasa, occupying the second and 
third place in the commercialization of forage seeds, respectively 
(Jank 2008). Grasses of the genus Panicum (i.e. Colonião, Tanzânia 
and Mombaça), present great adaptability and high productive 
potential. Grass productivity is reduced in the winter period. Gerdes 
[3] reported that dry mass production of Tanzania grass was 3.30 t/
ha in the spring, 2.88 t/ha in the summer, 2.35 t/ha in autumn and 
1.10 t/ha in the winter. 

The grass colonium presents high productivity when compared 
to other tropical forages. In his studies, Pedreira (1972) observed 
higher dry matter production of grass colonies when compared to 
three other tropical grasses (Jaraguá e Taiwan), obtaining a higher 
rate of growth during the rainy season, reaching values around 60 

kg dry matter /ha/dia. The pastures formed by grasses of this genus 
are characterized by aggressiveness, good capacity to support 
grazing and fire. It is widely accepted by animals in the green state 
that is their main route of use (Alcântara and Bufarah 1978).

Pasture Fertilization

During the 1970s, livestock production expanded throughout 
the Brazilian territory, mainly due to the low cost of land acquisi-
tion, credit facilities and the introduction of forage species (pas-
tures) with a high capacity to adapt to the climate and low fertility 
of soils (Peron & Evangelista 2004). The productivity of forages is 
due to the production of biomass, which will define the support ca-
pacity of the pasture. This contribution of biomass is a response 
of plants to soil fertility, associated with the time, frequency and 
interval between cuts [4]. The application of nutrients, especially 
nitrogen, in adequate quantities, is a fundamental practice when in-
creasing the production and quality of the forage. For Monteiro [5], 
under normal edaphoclimatic conditions and with no other limita-
tion, the supply of N is the factor that has the greatest impact on the 
productivity of the well established forage plant and the animals 
that use it.

Productivity

One of the main problems in low productivity of tropical 
pastures is nitrogen deficiency, which results in a marked fall in 
support capacity and in animal gain [6]. The production of dry 
matter, according to Alcântara e Bufarah, depends on the level of 
soil fertility, varying between 8 at 13 t/ha of dry matter. Therefore, 
in order to intensify the use of pastures, the correct fertilization 
program is among the main determinants of production and 
quality (Freitas, 2007). The pastures are formed by a community 
of tillers, so that the net production of the forage accumulation is 
the result of seasonal fluctuations in the number of tillers in the 
area, which when associated with foliar growth and senescence 
processes in individual tillers, indicate the accumulation of grass 
forage [7]. According to Benitez [8], the density of tillers is a good 
indicator of forage production, especially when they are allied to 
the production of vigorous and well-nourished tillers, producing, 
therefore, a greater number of leaves per tiller. Several studies have 
demonstrated the influence of the nutritional status of the forage 
plant on tillering and on other attributes such as leaf area (Lavres 
Júnior & Monteiro 2003).

The relation blade/stem is a characteristic of great importance 
for the feeding of cattle. Leaf blades are the preferred constituents 
of the forage plant and of greater importance in the nutrition of 
ruminants, because they have a higher nutritional quality compared 
to stems in a mature stage [9] (apud Quadros 2001). One of the 
factors that represent the loss of nutritional quality of forage grass 
is the increase of the stem/leaf ratio with the maturation of the 
pasture, because the leaves do not lose nutritive value as quickly as 
the stems, as well as maintains a better digestibility (Granato 2013 
and apud Corsi 1990).
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Nutritional Quality

The crude protein content, acid detergent fiber, neutral 
detergent fiber, dry matter digestibility in vitro, among others, are 
indicative of the nutritional quality of a grass [8]. Among these, the 
crude protein content is considered as one of the main components, 
since this variable can directly or indirectly affect the voluntary 
consumption of dry matter and, consequently, the production of 
meat [10]. The concentration of nitrogen directly affects the crude 
protein content in the plant. That is, under conditions of low nitrogen 
availability in the soil, the plants present a decrease in their growth, 
reducing the crude protein content, being able to render the forage 
of low nutritive value to produce meat [11]. Barbosa et al. Freitas et 
al. observed effects of nitrogen fertilization on the bromatological 
composition of the Mombaça grass, testing the doses of 0, 200, 400 
and 600 kg ha-1, in the form of urea and a cut-off interval of 35 
days, in order to verify that the crude protein levels increased from 
nitrogen fertilization levels and that the highest levels occurred in 
the 600 kg ha-1.

Sources of Nitrogen

In Brazil, the most commercialized sources of nitrogen used 
for pasture fertilization are urea and ammonium sulfate. They 
represent more than 90% of the market, with urea being the most 
used source (Martha Júnior et 2004). The use of these sources has 
advantages and disadvantages. Urea is distinguished by the lower 
cost per kilogram of N. However, from the agronomic point of view, 
it presents limitations in the surface applications, due to the losses 
of N by volatilization. On the other hand, ammonium sulphate 
presents lower losses of N by volatilization when applied to acid 
soils, besides being a source of sulfur, although it presents higher 
cost per kilogram of N (Teixeira Filho 2010) [12]. Studies carried 
out by Costa et al. [13] demonstrated the influence of the use of 
different sources of nitrogen on dry matter production in Marandu 
grass. They observed that ammonium sulphate resulted in higher 
dry mass production than urea.

Discussion
When discussing the financial viability of nitrogen fertilization 

in pastures, it should be considered that factors such as fertilizer 
used, dosage and freight are factors that can strongly influence 
the viability of nitrogen fertilization. Lopes et al. [14], concluded 
that from the dose of 150 to 300 kg of N ha-1, the values of the 
economical viability of the fertilization decreased, and that in this 
way, even though the nitrogen fertilization is still viable until the 
dosage of 300 of N ha-1, the economic feasibility of fertilization 
in dosages greater than 100 of N ha-1 decreases. Restle et al. [15], 
evaluating animal productivity and the economic return of nitrogen 
fertilization with urea and ammonium sulphate on black oats and 
ryegrass pastures, concluded that the two sources of nitrogen did 
not influence animal performance and forage production. The price 
of nitrogen kg should be the main factor to consider when deciding 
which fertilizer to use. 

In a work carried out by Lopes et al. [14], demonstrated the 
viability of nitrogen application in Brachiaria brizantha pastures at 
doses of 100 to 300 kg of N ha-1, however the dosage that represented 
the maximum economic viability was 100 kg of N ha-1. Euclides et 
al. [16] concluded that nitrogen fertilization in the dosage of 100 
kg of N ha-1 in two applications, one at the beginning of summer 
and another in March, of 50 kg of N ha-1 in each application has 
a significant and efficient effect on pasture productivity. Nitrogen 
fertilization contributes to the improvement of soil physical and 
chemical properties and improved grazing. In this way, nitrogen 
fertilization is not restricted to short-term benefits, for example 
in raising productivity, but can promote benefits in long term 
[11]. Vitor et al. [17] observed that nitrogen fertilization increased 
linearly elephant grass production up to the dose of 700 kg ha-1, 
this can be explained due to the greater availability of the forage 
is due to a higher amount of nitrogen, inferring on the enzymatic 
activities and physiological in the plant. 

The greater presence of chlorophyll is demonstrated in plants 
with higher availability of nitrogen, which is related in the photoas-
similates production, which influences the characteristics of the 
plant [18]. In the work of Mariane, observed that the productivity 
of forage Panicum maximum cv. MG12 Paredão increased linearly 
as a function of nitrogen fertilization, where the fertilization of 200 
kg/ha presented higher yield. Studies have shown that nitrogen fer-
tilization has considerably increased the dry matter yield of forages 
[19-23] (Mariane 2018). When working with the cultivar Mombaça, 
Factori et al. [24] observed that the 300 kg dose of nitrogen per ha 
provided a higher mass yield. Porto [25], in their work with three 
cultivars of brachiaria submitted to nitrogen fertilization, observed 
that Piatã grass presented higher forage yield compared to other 
cultivars (Marandu and Xaraés), being that the cultivars Piatã and 
Xaraés were the ones that presented greater amount of leaves, that 
is an indicator of production and quality of grass forage.

In the work of Porto et al. [26], the Buffel grass cv. PI 295658 
presented higher dry matter yield in relation to Buffel grass cv. 
Aridus, which, in turn, is superior to Buffel grass cv. Grass, being 
that it complements, that the dose of 225 kg ha-1 of N provided 
the highest yield through the dry matter of the Buffel grass. The 
advantage of nitrogen fertilizer application, as well as the final 
increase in forage, is perceptible. The efficient use of pasture with 
good management becomes a priority, aiming to increase yield due 
to the application of nitrogen fertilization [27-42].

Conclusion
The performance of nitrogen fertilization is feasible both from 

the agronomic point of view, since it favors the good development 
of the forage, as well as from the economic point of view, since it is 
applied in a rational way in order to maximize the investment.
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