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ABSTRACT: The objective in this work was to evaluate the efficiency of slow release fertilizer in seedling production, initial 
development and first coffee production. The research was carried out at Sitio Santa Felicidade, Campestre - MG, Brazil, 
in a randomized block design with two treatments and ten replicates, totaling 20 experimental plots. Coffee seedlings were 
produced using Ciclus Substrate (20% N, 22% P2O5 and 5% K2O) and conventional fertilizers 4 kg simple super phosphate 
(18% P2O5) and 0.25 kg Potassium Chloride (58% K2O). The variables evaluated were size, dry and fresh matter of the shoot 
and root system, and the seedlings were transplanted to the field and those from Ciclus Substrate received in the first year Ciclus 
NS (30% N) and in the second year. NK (19-00-19) and conventionally produced with conventional fertilizers (20-00-20 and 
25-00-25 respectively), the variables evaluated were: shoot growth, length and number of plagiotropic branch internodes Slow 
release fertilizer ciclus Substrate has been found to be a viable technology for the production of arabica coffee seedlings, coffee 
planting NS provides good plant development and coffee producing NK provides good plant growth and higher productivity.

Index terms: Coffea arabica L., Ciclus, Productivity.

1 INTRODUCTION

More sustainable production systems 
in coffee growing have aroused the interest of 
researchers, seeking responsible and more efficient 
mechanisms in plant nutrition. Studies and 
tools that describe the sustainable development 
practices of coffee growing, nutrient effectiveness 
in relation to productivity increases with economic 
return are essential. Nutritional imbalance has 
a direct impact on crop yields, being one of the 
major contributors to production declines (Silva & 
Lima, 2012).

	 Brazilian soils have the characteristic 
of high acidity and low fertility (Franco Junior, 
2017), being dependent on high doses of fertilizers, 
directly impacting the final value of the harvested 
product, making a good soil sampling to be the basis 
for Proper planning of the use of correctives and 
fertilizers and, combined with proper management 
practices, enable high productivity to be achieved 
(Guarçoni et al., 2017). However, due to the high 
cost of fertilizers and the low natural fertility in 
Brazilian soils, the development of techniques to 
increase the effectiveness of the fertilizers to be 
used is increasingly urgent.

Due to the agricultural areas advancement, 
especially in the cerrado and the need for 
productivity gains, the fertilizers availability in the 
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market has become a concern for the production 
system, since 70% these fertilizers are imported 
(Brandão; Penedo; Bastian Pinto, 2013).  This 
scenario also applies to coffee growing, which 
has expanded into the cerrado, Western Bahia, 
Northern Minas Gerais. It is worth mentioning 
that in traditional coffee growing regions, two 
actions have marked the activity, the opening of 
new cultivation areas, when possible, and the 
renewal coffee crops.

Thus, sustainable practices that improve 
fertility, such as replacing mineral nitrogen with 
other practices, without affecting productivity and 
production cost should be adopted.

Fertilizers and correctives are estimated to 
account for 30% of the coffee production cost, 
and in Brazil nitrogenous fertilizers consume 
approximately 3.5 million tons annually 
(Rodrigues et al., 2015). Thus sustainable 
practices that improve fertility, such as replacing 
mineral nitrogen with other practices, without 
affecting productivity and production cost should 
be adopted. Productivity of perennial species has 
its growth rate affected by nutritional restrictions, 
high acidity, and an adequate nutritional diagnosis 
“soil sampling” is essential for successful 
implantation (Natale et al., 2012). The nutritional 
demand of plants is directly related to the contents 
of the plant material and the total dry matter 
produced (Castoldi et al., 2009).
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of their cycle (planting, first and second year of 
formation and crops in production (Vilela et al., 
2017).

Growth can be defined as net accumulation 
of carbon and other organic components in plants, 
and carbon gain is determined by local availability 
of light, water and nutrients (Buchanan; Gruissen; 
Jones, 2000). In practice, for measuring growth, 
the dry matter produced over a period of time can 
be evaluated by the absolute growth rate and the 
relative growth rate. The first index represents the 
dry matter produced per unit area or plant over a 
period of time and the second index represents the 
dynamics of dry matter accumulation over time, 
related to its initial dry matter (Hunt et al., 2002). 
Thus, the relative growth rate represents the 
accumulation of dry matter per unit of dry matter 
and per unit of time.

Genetic and edaphoclimatic factors directly 
influence coffee growth. Research has been 
conducted and evidenced that Coffea arabica has 
its own species-specific characteristics (Fonseca, 
et al., 2006). 

The objective in this work was to evaluate 
the efficiency of slow release fertilizer in seedling 
production, initial development and first coffee 
production.

2 MATERIAL AND METHODS
The experiment was carried out from May 

2016 to May 2019 at Sitio Santa Felicidade, 
Campestre - Southern MG, located at the 
geographic coordinates: 21°43’12” South and 
46°14’ 45” West, at an altitude of 1.112 meters and 
with hot and temperate climate. The summer with 
higher rainfall than winter is classified as Cwb 
according to Köppen (1936) and Geiger (1954). 
The average annual temperature is 18.9 °C and 
the average rainfall is 1609 mm according to the 
Clima-Date.Org website.

The research was carried out in two stages, 
the first, the evaluation of seedlings and the second, 
evaluation of the development and production of 
adult plants.

The experiment was carried out in a 
randomized block design (DBC) with two 
treatments (slow release and conventional 
fertilizer) and ten replicates, totaling twenty 
experimental units. Each plot consisted of 50 
seedlings.

The Arabica coffee (Coffeea arabica) 
cultivar used was Topaz. For the production of the 
seedlings 11 x 22 cm bags were used, containing 

Plant nutritional imbalance promotes 
abnormalities, characteristics of each nutrient 
in deficiency or excess. The symptomatology 
results from the fact that each element exerts in 
the metabolic function, whatever the plant, being 
able to express in leaves, stems and roots, thus 
indicating the nutritional state of the vegetable.

The traditional coffee seedling production 
and marketing system is composed of polyethylene 
bags with substrates (Nasser et al., 2009). 
Generally these substrates are composed of soil, 
organic material (manure or organic compost) 
and mineral fertilizers. The new technology in 
seedling production is the use of slow release 
and controlled fertilizers, which are soluble and 
grouped in granules coated with organic or even 
elastic resin. In order to minimize problems with 
burning the roots by over fertilization and promote 
slow release, which is of utmost importance. Thus 
the nutrient release is continuous and according to 
the temperature and humidity of the soil (Simão, 
2017).

Slow release fertilizers in their various 
forms are very useful for producing seedlings 
in containers. The main idea of ​​slow release 
fertilizers is the continuous release of nutrients, 
keeping the plant continuously nourished in its 
growing period. The advantages of using it are 
numerous, among them the reduction of labor and 
less nitrogen loss through volatilization (Sharma, 
1979; Simão, 2017).

Nutrients in slow release fertilizers include 
soluble compounds inside them (NPK and some 
micronutrients), surrounded by a semipermeable 
membrane which, due to temperature, has an 
elastic characteristic and, therefore, the ability to 
dilate and contract, controlling the gradual release 
and osmotic nutrients to the substrate (Santos 
et al., 2018), maintaining constant levels of the 
essential elements for seedlings throughout the 
growing period (Jose; Davide; Oliveira, 2005; 
Rossa et al., 2015).

To obtain quality seedlings, the 
morphological parameters must be observed. 
According to Dardengo et al. 2013, the main 
parameters that determine seedling quality are 
height, neck diameter, shoot and root weight, and 
the correlation between these parameters with the 
height and neck diameter ratio.

Coffee, just like any species, needs various 
nutrients for its complete development. Coffee 
growers already have technical bulletins with 
recommendations for coffee nutrition at all stages 
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subtract composed of soil and tanned manure, in 
the proportions of  3:1 and the treatment using was 
1.4 kg of Ciclus Substrate (20% N, 22% P2O5 and 
5 % K2O) and conventional fertilizers with 2.0 kg 
simple super phosphate (18% P2O5) and 0.25 kg 
potassium chloride (58% K2O).

	 When the seedlings had 4 definite pairs of 
leaves, the following parameters were evaluated: 
shoot height, root system length, fresh and dry 
weight of shoot and root system. Height and 
length evaluations were performed with the aid of 
a graduated ruler. The seedlings were dried in a 
greenhouse with forced air circulation at 65 °C, 
using six seedlings for each plot.

Secondly, after the seedling evaluation, 
twenty remaining seedlings of each plot were 
transplanted in the field (definitive planting), with 
a spacing of 3.5 x 0.5 m. The seedlings that were 
produced with Ciclus Substrate used the treatment 
with ciclus NS at a dosage of 20 g per pit and 
the seedlings that were conventionally produced 
received four 10 g of 20-00-20 per pit, in addition 
to eight liters of tanned manure per plant in all 
treatments.

After the first year of planting, the six 
central plants of each plot were evaluated: shoot 
growth at plant height, plagiotropic branch length 
and number of plagiotropic internodes evaluated.

In the second year, 100 g of Cyclus NK (19-
00-19) was applied to plants from ciclus Substrate 
seedlings and to the conventional three fertilizers 
with 50 g of 25-00-25 per plant.

In the same six central plants, plant growth 
in height, plagiotropic branch length at 50 cm 
from ground level, number of internodes and yield 
were evaluated.

For the first production, the same six central 
plants were evaluated and the measurement 
performed in liters per plant and converted by 
productivity, considering 500 liters.bag-1.

Data were statistically interpreted by 
analysis of variance. The means were grouped 
by Scott-Knott test at 5% probability, using the 
statistical software SISVAR® (Ferreira, 2014).

3 RESULTS AND DISCUSSION
In evaluating coffee seedlings 

development, it was possible to observe that, for 
the shoot height there was no statistical difference 
between the treatments used (Table 1). Regarding 
the root system length, the slow release fertilizer 
Ciclus Substrate was more efficient, providing 
higher growth when compared to the conventional 
one (Table 1). Similar effect was observed when 

evaluating the seedlings total length, in which the 
use of slow release fertilizer also promoted better 
development, confirming the study by Bachião et 
al. (2018).

Oliveira et al. (2018) and Santos et al. 
(2018), in their research, also obtained results 
in which the seedlings production using slow 
release fertilizers resulted in better root system 
development. 

The variance analysis showed statistical 
difference between treatments regarding fresh 
matter of coffee seedlings. It turns out that, greatest 
fresh matter was produced by the root system 
when using the Ciclus Substrate (Table 2). This 
result influences in the total fresh matter, with a 
difference 0.54 g in relation to the conventional 
one.

Regarding the seedlings dry weight, there 
was no statistical difference between treatments 
(Table 3), contrary to data from Oliveira et al. 
(2018), in which the dry matter of the root system 
of coffee seedlings produced with Ciclus was 
higher than that produced using conventional 
fertilizers.

According to Sgarbi et al. (1999) and França 
et al. (2009) the application of Osmocote® (19-06-
10) to the Eucalyptus urophylla clone provided 
higher growth and higher dry weight root using 
slow release fertilizers to the substrate compared 
to conventional fertilization.

Analyzing the results obtained after the first 
year of transplantation (Table 4), it was possible 
to observe that the plants which came from the 
seedlings produced with slow release fertilizers 
and received application of the same technology, 
presented a higher height, differing statistically 
from the plants of conventional fertilizers. 
However, when analyzing plagiotropic branch 
length and number of internodes, no statistical 
differences were observed (Table 4).

After the second year of transplantation, 
the average tests show that plants from controlled 
release fertilizer seedlings managed in the first and 
second year resulted in higher plants with longer 
plagiotropic branch length and higher number of 
internodes (Table 5).  Pinto et al. (2011), reports 
that Ciclus promoted increase in plagiotropic 
branch length and number of internodes compared 
to conventional fertilizer.

The first coffee production demonstrated 
superior productivity in Ciclus managed plants, 
resulting in a differential 3.2 more coffee bags 
when compared to the conventional one (Table 6). 
Pinto et al. (2011) and Pinto, Barbosa e Santana 
(2012), report that Ciclus promoted productivity 
increase in coffee crop.
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TABLE 1- Coffee seedlings development (cm).

Treatments Shoot height Root system length Total length
Ciclus Substrate 23.7 A 20.4 A 44.10 A

Conventional 21.9 A 18.7 B 40.60 B
*Averages followed by the same letter belong to the same cluster by the Scott-Knott test at 5% probability.

TABLE 2- Fresh matter (grams) of coffee seedlings.

Treatments Shoot fresh matter Root fresh matter Total fresh matter

Ciclus Substrate 7.44 A 3.82 A 11.26 A
Conventional 7.17 A 3.55 B 10.72 B

*Averages followed by the same letter belong to the same cluster by the Scott-Knott test at 5% probability.

TABLE 3 - Dry weight (grams) of coffee seedlings

Treatments Dry weight shoot Dry weight root Total dry weight
Ciclus Substrate 1.83 A 0.55 A 2.38 A

Conventional 1.78 A 0.48 A 2.26 A
*Averages followed by the same letter belong to the same cluster by the Scott-Knott test at 5% probability.

TABLE 4 - Plant height, length and number of internodes in plagiotropic branches in the first year.

Treatments Height 
(cm)

Plagiotropic length 
(cm)

Number of internodes in 
plagiotropic 

Ciclus NS 62.2 A 48.4 A 8.2 A
Conventional 55.7 B 42.5 A 7.9 A

*Averages followed by the same letter belong to the same cluster by the Scott-Knott test at 5% probability.

TABLE 5 - Plant height, length and number of internodes in the plagiotropic branches in the second year.

Treatments Height 
(cm)

Length plagiotropic at 50 cm from 
the ground

 (cm)

Number of internodes in 
plagiotropic

Ciclus NK 119 A 76.3 A 17.8 A
Conventional 105 B 69.2 B 15.2 B

*Averages followed by the same letter belong to the same cluster by the Scott-Knott test at 5% probability.

TABLE 6 - Productivity at first crop (bags ha-1)

Treatments Productivity
Ciclus 28.32 A

Conventional 25.08 B
*Averages followed by the same letter belong to the same cluster by the Scott-Knott test at 5% probability.
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4 CONCLUSIONS
It is concluded that, slow release fertilizer 

Ciclus Substrate has been found to be a viable 
technology for the production of quality arabica 
coffee seedlings, Ciclus NS for coffee planting 
provides good plant development and NK as 
fertilizer for coffee producing provides good plant 
growth and higher productivity.
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