
Pesq. agropec. bras., Brasília, v.56, e02128, 2021
DOI: 10.1590/S1678-3921.pab2021.v56.02128

This is an open-access article distributed under the 
Creative Commons Attribution 4.0 International License

ISSN 1678-3921
Journal homepage: www.embrapa.br/pab

For manuscript submission and journal contents, 
access: www.scielo.br/pab

Alvaro do Nascimento Rodrigues(1) , 
Leandro Flávio Carneiro(2) , 
Daniella Nogueira Moraes Carneiro(2) , 
Paulo César Timossi(1) , 
Thomaz Adolpho Rein(3)  and 
João de Deus Gomes dos Santos  
Junior(3 ) 

(1) Universidade Federal de Goiás, 
Regional Jataí, Cidade Universitária, 
BR 364, Km 195, no 3.800,  
CEP 75801-615 Jataí, GO, Brazil.  
E-mail: rodriguesalvaro@hotmail.com, 
timossi@ufg.br

(2) Universidade Federal do Paraná, Setor 
de Ciências Agrárias, Departamento 
de Fitotecnia e Fitossanidade, Rua 
dos Funcionários, no 1.540, Juvevê, 
CEP 80035-050 Curitiba, PR, Brazil. 
E-mail: leandrocarneiro@ufpr.br, 
danicarneiro@ufpr.br

(3) Embrapa Cerrados, Rodovia BR-020, 
Km 18, Caixa Postal 08223,  
CEP 73310-970 Planaltina, DF, Brazil. 
E-mail: thomaz.rein@embrapa.br,  
joao.jr@embrapa.br

 Corresponding author

Received
July 07, 2020

Accepted
January 21, 2021

How to cite
RODRIGUES, A. do N.; CARNEIRO, L.F.; 
CARNEIRO, D.N.M.; TIMOSSI, P.C.; REIN, T.A.; 
SANTOS JUNIOR, J. de D.G. dos. Potassium 
application for sugarcane in a sandy loam 
Oxisol of the Brazilian Cerrado. Pesquisa 
Agropecuária Brasileira, v.56, e02128, 2021. 
DOI: https://doi.org/10.1590/S1678-3921.
pab2021.v56.02128.

Soil Science/ Original Article

Potassium application for 
sugarcane in a sandy loam 
Oxisol of the Brazilian Cerrado
Abstract – The objective of this work was to evaluate rates and methods of 
potassium application for plant cane (Saccharum spp.) grown in a dystrophic 
Typic Haplustox with a sandy loam texture in the Brazilian Cerrado. The 
experiment was carried out in the municipality of Aporé, in the state of 
Goiás, using the RB92579 sugarcane variety. The experimental design 
was randomized complete blocks, with three replicates, in a 5x3 factorial 
arrangement, with five potassium rates (0, 60, 110, 160, and 200 kg ha-1 K2O as 
potassium chloride) and three application methods (100% at the bottom of the 
planting furrow and covered with soil, 100% side-dressed on the sugarcane 
rows 60 days after planting, and 50% in the planting furrow and 50% side-
dressed). The amount of potassium in the stalks in the control treatment 
was greater than that of the potassium stock extractable by Mehlich-1 in the 
0–60 cm soil layer. Stalk and sugar yields increase linearly with potassium 
rates, approximately 20% with 200 kg ha-1 K2O compared with the control 
treatment (without potassium). Potassium content in stalks also increases with 
potassium rates. There is no significant effect of the potassium application 
methods on stalk and sugar yields and on cane quality variables.
Index terms: Saccharum, potassium fertilization management, stalk yield, 
sugar yield.

Aplicação de potássio para cana-de-açúcar  
em Latossolo de textura franco-arenosa  
do Cerrado brasileiro
Resumo – O objetivo deste trabalho foi avaliar doses e métodos de aplicação de 
potássio em cana-planta (Saccharum spp.) cultivada em Latossolo Vermelho-
Amarelo distrófico de textura franco-arenosa, em Cerrado brasileiro. O 
experimento foi realizado no município de Aporé, no estado de Goiás, 
tendo-se utilizado a variedade de cana-de-açúcar RB92579. O delineamento 
experimental foi de blocos ao acaso, com três repetições, em arranjo fatorial 
5x3, com cinco doses de potássio (0, 60, 110, 160 e 200 kg ha-1 de K2O na 
forma de cloreto de potássio) e três métodos de aplicação (100% no fundo 
do sulco de plantio e coberto com solo, 100% em cobertura nas fileiras da 
cana-de-açúcar 60 dias após o plantio, e 50% no sulco de plantio e 50% em 
cobertura). A quantidade de potássio nos colmos do tratamento controle foi 
superior à do estoque de potássio extraível por Mehlich-1 na camada de 0–60 
cm do solo. As produtividades de colmos e de açúcar aumentam linearmente 
com as doses de potássio, aproximadamente 20% com 200 kg ha-1 de K2O 
em comparação ao tratamento controle (sem potássio). O teor de potássio nos 
colmos também aumenta com as doses de potássio. Não há efeito significativo 
dos métodos de aplicação de potássio na produtividade de colmos e de açúcar 
e nas variáveis de qualidade da cana.

Termos para indexação: Saccharum, manejo da adubação potássica, 
rendimento de colmo, rendimento de açúcar.
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Introduction

Sugarcane (Saccharum spp.) production has shown 
a significant growth in the Midwestern region of 
Brazil during the last two decades, going from 24 to 
144 million tons of cane in 2020 (IBGE, 2020). The 
expansion of sugarcane has occurred in soils with 
different textures, including coarse-textured soils, such 
as Neossolos Quartzarênicos (Quartzipsamments), 
which account for 15% of the Cerrado biome, and 
Latossolos (largely Oxisols) with a sandy-loam texture.

Coarse-textured soils are classified in terms of the 
clay contents and textural changes in their profile, 
which distinguishes Neossolos, Latossolos, and 
Argissolos in the first categorical level of the Brazilian 
Soil Classification System (Santos et al., 2018). Most 
of these soils are flat or with gentle slopes, which 
favors mechanization. However, when originally 
under Cerrado vegetation, these soils are characterized 
by a low-water retention capacity, low cation exchange 
capacity (CEC), low soil organic matter content, high 
aluminum saturation, low sum of bases and base 
saturation, and high susceptibility to erosion due 
to a low cohesion between soil particles and a low 
aggregate stability (Donagemma et al., 2016).

In most sugar mills in the region, high rates of 
potassium are applied to the plant cane, in the planting 
furrow, using potassium chloride, a fertilizer with a 
high salt index (Raij, 2011). In coarse-textured soils, 
this management, associated with a low rainfall during 
crop establishment, might lead the plant to failure 
in establishing its root system and to difficulties in 
sprouting, whereas intense rainfall leads to leaching 
since sandy soils have a low CEC and the preference 
for potassium adsorption is low (Kaminski et al., 2010; 
Garcia et al., 2015; Ucker et al., 2016; Luz et al., 2017). 
Another common practice is splitting (side-dressing) 
potassium rates, which is justified by the facts that 
potassium salts are highly soluble and this nutrient 
exhibits high mobility in these soils, rapidly reaching 
the root zone (Lana et al., 2004; Raij, 2011).

Most studies involving potassium rates in sugarcane 
have been carried out under different soil and climate 
conditions, as well as using different varieties (Reis 
Junior, 2001; Lana et al., 2004; Rossetto et al., 2004, 
2010b; Otto et al., 2010; Flores et al., 2014, 2020; 
Pancelli et al., 2015). However, there are few studies 
on sandy soils planted with more recent varieties, 
particularly regarding application methods of 

potassium for sugarcane under green-cane harvesting, 
a condition that can affect crop responses to potassium 
fertilization management (Luz et al., 2017).

Therefore, the advance of sugarcane cultivation in 
sandy soils in the Midwestern region of Brazil still lacks 
scientific information not only on the management of 
potassium fertilization, but also on other nutrients and 
correction practices (Donagemma et al., 2016).

The objective of this work was to evaluate rates and 
methods of potassium application for plant cane grown 
in a dystrophic Typic Haplustox with a sandy loam 
texture in the Brazilian Cerrado.

Materials and Methods

The experiment was carried out at the farm 
of Agropecuaria Thermotec Ltda., located in the 
municipality of Aporé, in the state of Goiás, Brazil 
(52°03'52"N, 18°33'10"S, at 699 m altitude). The soil 
was classified as a Latossolo Vermelho-Amarelo 
distrófico according to the Brazilian Soil Classification 
System (Santos et al., 2018), i.e., as a dystrophic Typic 
Haplustox. By Köppen-Geiger’s classification, the 
climate is Cwa, humid temperate with a dry winter and 
a hot summer. The area planted with sugarcane was 
once a pasture for extensive livestock production. Prior 
to the experiment, sugarcane was cropped for eight 
years, and the last ratoon crop was harvested on April 
2015 as green cane without straw burning. The area 
was kept as fallow land (with weeds) up to March 2016.

Soil sampling to characterize the experimental 
area was carried out on October 2015 based on the 
methodology of Rein et al. (2015), at the following 
depths: 0 to 0.20, 0.20 to 0.40, and 0.40 to 0.60 m. A 
composite sample of 100 subsamples was taken at 20 
random points, each one comprising five positions 
in relation to the sugarcane row, one on the row and 
two on each side of the row up to half of the interrow 
spacing. Soil samples were analyzed according to Silva 
(2009). Precipitation and temperature data throughout 
the experiment are shown in Figure 1.

Based on the results of the soil chemical analysis 
(Table 1), soil acidity correction and fertilization were 
conducted according to the technical recommendations 
for the Cerrado region (Sousa & Lobato, 2004). The 
following operations were carried in the experimental 
area, in this order: desiccation of sugarcane after 
the last ratoon cycle; subsoiling at a depth of 0.45 
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m; application of limestone, gypsum, and corrective 
phosphorus fertilization; primary tillage with a heavy 
disk harrow at a depth of 0.20 m, followed by light 
harrowing; planting-furrow opening at a depth of  
0.20 m and manual application of fertilizers, covered 
with soil at the bottom of the furrow; manual distribution 
of the seed cane in March 2016; in-furrow spray 
application of insecticide and fungicide (0.2 kg ha-1 
Fipronil a.i. and 0.5 L ha-1 Pyraclostrobin 250 g L-1 a.i., 
respectively), followed by covering the seed cane with 

soil; application of pre-emergence herbicide (1.5 L ha-1  
Tebuthiuron 500 g L-1 a.i.); side-dress fertilization 60 
days after planting; and manual harvesting on May 
2017. Dolomitic limestone (effective calcium carbonate 
equivalent of 85%), phosphogypsum (to supply sulfur 
and improve the root environment in the subsurface 
layers), and corrective phosphorus (monoammonium 
phosphate) were broadcast at the rates of 1.37 Mg ha-1, 
1.35 Mg ha-1, and 85 kg ha-1 P2O5, respectively.

Table 1. Chemical properties and texture of the studied Latossolo Vermelho-Amarelo distrófico (dystrophic Typic 
Haplustox), at different soil depths, before soil correction and the establishment of the experiment with the cultivation of 
plant cane (Saccharum spp.), in the municipality of Aporé, in the state of Goiás, Brazil, in 2015(1).

Depth 
(m)

pH OM P S K Ca Mg Al H+Al SB T
CaCl2 (g dm-3) ------(mg dm-3)------ -------------------------------------------(cmolc dm-3)-------------------------------------------

0.0–0.2 4.8 16.5 5.0 0.9 0.08 1.5 0.5 0.0 2.7 2.1 4.8
0.2–0.4 4.7 11.3 5.3 1.2 0.05 0.8 0.3 0.0 3.0 1.2 4.2
0.4–0.6 4.5 10.6 2.5 6.2 0.03 0.3 0.1 0.1 3.4 0.5 4.0

V m K/CEC B Fe Mn Zn Sand Silt Clay
 -------------------(%)------------------  ----------------------------(mg dm-3)----------------------  -----------------(g kg-1)-------------------

0.0–0.2 44.6 3.6 1.7 0.12 85.4 14.3 0.7 780 62 158
0.2–0.4 29.5 6.1 1.2 0.16 82.6 7.5 0.3 780 62 158
0.4–0.6 13.7 20 0.7 0.14 77.3 5.8 0.1 755 63 182

(1)1.0 mol L-1 KCl as extractant for calcium, magnesium, and aluminum; Melich-1 as extractant for potassium, phosphorus, copper, iron, manganese, and 
zinc; 1.0 mol L-1 ammonium acetate + acetic acid solution for extraction of sulfur; hot water for boron extraction; sodium dichromate for extraction of 
organic matter (OM); calcium acetate at pH 7.0 for titratable acidity (H+Al); and sodium hydroxide (NaOH) for clay, silt, and sand dispersion. SB, sum 
of bases; T, cation exchange capacity (CEC) at pH 7.0; V, base saturation; and m, aluminum saturation.

Figure 1. Rainfall and maximum and minimum temperatures during the plant cane (Saccharum spp.) cycle, in the 
municipality of Aporé, in the state of Goiás, Brazil. Source: Energética Serranópolis Ltda. (2017).
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Monoammonium phosphate was applied at 21 kg ha-1  
N and 100 kg ha-1 P2O5 to the entire area of the 
experiment, at the bottom of the planting furrow. A 
total of 60 kg ha-1 nitrogen (ammonium sulfate, 20% 
nitrogen), 2.1 kg ha-1 boron (boric acid, 17% boron), 
and 1.5 kg ha-1 zinc (zinc sulfate, 20% zinc) was side-
dressed throughout all the experimental area on the 
sugarcane row 60 days after planting, simultaneously 
to soil leveling on the interrow, a practice known as 
“quebra-lombo”.

The treatments were distributed in experimental 
plots in three randomized complete blocks, in a 5x3 
factorial arrangement, to evaluate five potassium rates 
(0, 60, 110, 160, and 200 kg ha-1 K2O as potassium 
chloride) and three application methods (100% at the 
bottom of the planting furrow and covered with soil, 
100% side-dressed on the sugarcane rows 60 days 
after planting, and 50% in the planting furrow and 
50% side-dressed). The plots consisted of five 10 m 
rows, with 1.5 m spacing between rows, totaling 75 m2. 
Crop and soil evaluations were carried out by hand in 
a net area of 45 m2, comprising the three central rows, 
excluding 1 m of the borders.

The evaluated sugarcane (Saccharum spp.) variety 
was RB92579, which is among the five most planted 
in the Midwestern-Southern sugarcane planting region 
of Brazil, as well as in the state of Goiás (Braga Junior 
et al., 2019).

Tiller population (number of tillers per meter row) 
was evaluated at 90 and 270 days after planting (DAP). 
At the end of the plant crop cycle (420 days), sugarcane 
was harvested by hand and stalks were weighed, 
expressed as tons of millable stalks per hectare (TCH). 
For the evaluations of cane quality (soluble solids, in 
Brix; juice apparent sucrose content, expressed as Pol; 
purity; cane reducing sugars content; cane apparent 
sucrose content, ASC; cane fiber; moisture; and cane 
total recoverable sugars, TRS) and cane diameter, 
ten stalks were randomly sampled for each plot and 
analyzed at the Laboratory of Technological Analysis 
of the Energética Serranópolis sugar mill (Serranópolis, 
GO, Brazil), according to the Consecana methodology 
(Consecana, 2006). Sugar yield was expressed as tons 
of total recoverable sugars per hectare (TSH).

For the assessment of the nutritional status of the 
sugarcane crop, a sample of ten top-visible dewlap 
leaves (youngest fully-expanded leaves) was collected 
from each plot 270 DAP, in the stalk elongation stage, 

during the rainy season, in December 2016. The center 
rib, tip, and base of the leaf blades were discarded, and 
approximately 20 cm of the central part of the leaf blade 
was kept for analysis, according to Raij et al. (1996).

The contents of nutrients in the stalks were analyzed 
in samples collected from the ten shredded and 
homogenized canes used for the cane quality analysis. 
The leaf and shredded-cane samples were oven-dried 
at 65°C until constant weight, ground, and analyzed for 
potassium and other nutrients according to Malavolta 
et al. (1997). Nutrient extraction in the stalks was 
computed from nutrient contents and stalk yields.

After harvest in May 2017, all plots were sampled 
for the analysis of potassium along the soil profile. 
Three subsamples were taken at 0.10 m from the crop 
row, at the depths of 0–20, 20–40, and 40–60 cm. For 
this purpose, composite samples from each treatment 
were formed by mixing the subsamples of the three 
replicates.

Data were subjected to the analysis of variance, 
at 5% probability. The isolated effects of factors 
were assessed using Tukey’s test, at 5% probability, 
for application methods and polynomial regression 
for potassium rates. The Sisvar statistical software 
(Ferreira, 2014) was used.

Results and Discussion

None of the evaluated variables was affected by 
the potassium application methods. There was also no 
significant effect of the potassium rates on plant height 
and number of tillers per row meter at 90 and 270 DAP, 
as well as on the cane quality components (soluble 
solids, TRS, juice apparent sucrose content, purity, 
fiber, ASC, reducing sugars, and moisture) (Table 2). 
However, stalk (TCH) and sugar (TSH) yields and cane 
diameter increased linearly with the potassium rates 
(Figure 2 A, B, and C). In addition, leaf analysis for 
the assessment of the nutritional status of sugarcane 
showed a significant effect of potassium rates only on 
potassium content, which followed a quadratic trend in 
relation to the rates (Figure 2 D). Therefore, the mean 
leaf contents of the other nutrients were not significantly 
affected by the potassium rates (Table 3).

Potassium is the nutrient taken up in the largest 
amount by the sugarcane crop (Rossetto et al., 2010b), 
and the results of TCH and TSH highlight the positive 
effect of potassium, with increases of 25 and 4.3  
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Mg ha-1 between the control and the highest potassium 
rate (Figure 2), without affecting sugar content  
(Table 2). Linear or quadratic yield responses of 
sugarcane to potassium rates have been shown on 

sandy loam Oxisols (Lana et al., 2004; Almeida et al., 
2015) and other soils in Brazil (Rossetto et al., 2004, 
2010a; Otto et al., 2010; Flores et al., 2014, 2020; 
Pancelli et al., 2015). However, although potassium acts 

Table 2. Plant height, number of tillers per meter row at 90 (NP90) and 270 (NP270) days after planting, cane total recoverable 
sugars (TRS), juice soluble solids (SS), juice apparent sucrose content (jASC), purity, cane fiber content (F), cane apparent 
sucrose content (ASC), cane reducing sugars content (RS), and moisture of plant cane (Saccharum spp.). Averages of the 
potassium rates (0, 60, 110, 160, and 200 kg ha-1 K2O) and application methods (planting furrow, side-dressed, and split).

Variable(1) Plant height NP90 NP270 TRS SS (Brix) jASC (pol) Purity F ASC RS Moisture
(m) - - (kg Mg-1) ----------------------------------------------- (%) -----------------------------------------

Mean 3.37 17.0 11.6 128.7 17.3 14.9 86.0 10.6 12.9 0.6 72
CV (%) 3.70 15.0 6.2 3.3 2.7 3.8 1.4 2.2 3.6 5.8 1.0

(1)Biometric and cane quality variables for which there was no significant effect of treatment by the F-test, at 5% probability. CV, coefficient of variation.

Figure 2. Stalk yield (A), sugar yield (B), cane diameter (C), and leaf potassium content (D) of plant cane (Saccharum 
spp.) grown with increasing potassium rates in the municipality of Aporé, in the state of Goiás, Brazil. Averages of three 
application methods of potassium (planting furrow, side-dressed, and split). CV, coefficient of variation. CVstalk yield = 11.5%, 
CVsugar yield = 11.3%, CVcane diameter = 4.3%, and CVleaf K content = 6.5%. **Significant at 1% probability.
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in the processes of translocation and storage of sucrose 
in stalks (Silveira & Crocomo, 1991), an increase in 
sugar contents with potassium rates is rarely observed 
(Orlando Filho & Zambello Junior, 1980; Rossetto et 
al., 2010b).

Despite the low levels of potassium in the soil before 
the installation of the experiment (Table 1), the high 
TCH and TSH values for the control treatment deserve 
attention (Figure 2). The accumulation of 137 kg ha-1 
K in stalks in the control treatment (Figure 3 A) was 
higher than the Mehlich-1 extractable potassium stock 
in the 0–60 cm layer (Table 1), computed as 125 kg ha-1.  
An extra amount of potassium above 100 kg ha-1 is 
expected in sugarcane straw (green tops and dry 
leaves) for the stalk yield of 145 Mg ha-1 in the control 
treatment (Otto et al., 2019).

Some factors may have contributed to this result: 
absorption of non-exchangeable forms of potassium 

as primary and secondary minerals (Otto et al., 2010; 
Raij, 2011); potassium cycling by the sugarcane straw 
from the last ratoon cycle harvested without burning 
(Rossetto et al., 2010b), largely not accounted for by 
soil sampling at the beginning of the rainy season in 
October 2015; sugarcane deep-rooting pattern and soil 
correction practices favoring root growth, as well as 
exploration of the soil profile for nutrients much below 
the sampled layers; and high genetic potential of the 
assessed variety and adequate distribution of rainfall 
and temperature (Figure 1), ensuring a proper plant 
development, both factors favoring high yields for all 
treatments. Low or even no cane yield increases with 
potassium application in soils with low potassium 
contents have been reported in other single-year 
experiments in Brazil (Rossetto et al., 2010a).

Deriving the equation that relates potassium content 
to the applied rates and equaling it to zero (Figure 2 D), 

Table 3. Leaf nutrient content of the plant cane (Saccharum spp.) averaged over all potassium rates (0, 60, 110, 160, and 200 
kg ha-1 K2O) and application methods (planting furrow, side-dressed, and split).

Nutrient(1) N P Ca Mg S B Cu Fe Mn Zn

--------------------------------- (g kg-1) ---------------------------------- ---------------------------------- (mg kg-1) -------------------------------

Mean 20 1.8 3.0 1.3 1.5 4 6.3 62 24 18

CV (%) 5.7 8.4 10.6 11 6.4 19 12 8.2 17 15
(1)Leaf nutrients for which there was no significant effect of treatment by the F-test, at 5% probability. CV, coefficient of variation.

Figure 3. Accumulation of potassium and calcium in stalks (A) and contents of potassium and calcium in fresh stalks (B) 
of plant cane (Saccharum spp.) grown with increasing potassium rates in the municipality of Aporé, in the state of Goiás, 
Brazil. Averages of three application methods of potassium (planting furrow, side-dressed, and split). CV, coefficient of 
variation. CVK accumulation in stalks = 15%, CVCa accumulation in stalks = 14 %, CVK contents in stalks = 12%, and CVCa contents in stalks = 19%. 
**Significant at 1% probability.
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the rate of 160 kg ha-1 K2O was obtained, which provided 
the maximum potassium leaf content of 11.7 g kg-1.  
According to Raij et al. (1996), the potassium leaf 
contents for all treatment rates are within the optimum 
range of 10–16 g kg-1 (Table 3). The other nutrients are 
also within the optimum range, except boron, despite 
being side-dressed, which should be between 10–30 
mg kg-1 (Raij et al., 1996); however, no symptoms of 
boron deficiency were observed.

Potassium content (kg Mg-1) and accumulation 
(kg ha-1) in fresh millable stalks increased with the 
potassium rates (Figure 3). The content in stalks 
ranged from 1.03 to 1.43 kg Mg-1 K, respectively, for 
the control treatment and the highest potassium rate. 
These values are close to the average and within the 
range of potassium contents of a recent compilation 
of the nutrient contents of sugarcane stalks, showing 
an average of 1.19 kg Mg-1 K for soils with potassium 
contents below 0.3 cmolc dm-3, with values ranging 
from 0.9 to 2.0 kg Mg-1 K (Otto et al., 2019).

Potassium accumulation in stalks ranged from 149 
to 242 kg ha-1. The later quantities are greater than 
the applied potassium rates of 0 to 200 kg K2O or 166  
kg ha-1 K, as well as than the initial amount in the soil 
extracted by the Mehlich-1 solution (0.05 mol L-1 HCl 
+ 0.0125 mol L-1 H2SO4) before the installation of the 
experiment (Table 1), which corresponds to 151 kg ha-1  
K2O in the 0–60 cm layer. These data reinforce the 
somewhat higher initial plant available contents of 
potassium in the soil and/or previous sugarcane trash, 
not shown by the chemical analysis of the 0–60 cm  
layers before the establishment of the experiment 
(Table 1).

Stalk and sugar yields (Figure 2 A and B), leaf 
potassium contents (Figure 2 D), and stalk potassium 

accumulation and contents (Figure 3 A and B) are 
indicative that potassium was not provided in excess, 
which would lead to luxury consumption. Leite et al. 
(2016) observed luxury consumption of the nutrient 
by sugarcane, with contents in stalks of 2.03 and 
5.16 kg Mg-1 K, respectively, in soils with low and 
high potassium contents. Luz et al. (2017) referred to 
studies that reported an average content of 2.12 kg Mg-1 
K in stalks, with no values lower than the potassium 
contents obtained in the present study.

Unlike potassium, calcium content and 
accumulation in stalks slightly decreased with the 
potassium rates despite the application of limestone  
(Figure 3), suggesting a competitive interaction 
between potassium and calcium in the plant uptake 
process. Calcium leaf content, however, was not 
affected by the potassium treatments (Table 3). Coleti 
et al. (2006) evaluated calcium extraction by a plant 
cane of two varieties in an Ultisol and found a mean of 
0.21 kg Mg-1 Ca in the stalks, a value close to the one 
obtained in the present study. When assessing the lime-
potassium interaction in a study with six experiments 
in different regions of the state of São Paulo, Brazil, 
Rossetto et al. (2004) detected little interdependence 
between the investigated factors. However, Luz et al. 
(2017) cited several studies that found a mean extraction 
of 0.67 kg Mg-1 Ca from stalks, a value three times 
higher than the one of the present study. The contents 
and accumulation of other nutrients in the stalks were 
not significantly affected by the potassium rates, and 
the averages of all treatments are presented in Table 4.

Potassium contents in the 0–60 cm soil profile for 
all treatments after plant cane harvesting are shown 
in Table 5. The obtained potassium contents are 
low and even lower when compared with the initial 

Table 4. Nutrient accumulation and content in fresh stalks of the plant cane (Saccharum spp.) averaged over all potassium 
rates (0, 60, 110, 160, and 200 kg ha-1 K2O) and application methods (planting furrow, side-dressed, and split).
Nutrient(1) N P Mg S B Cu Fe Mn Zn

---------------------------- (kg ha-1) -------------------------- --------------------------------------- (g ha-1) -----------------------------------
Accumulation in stalks

Mean 194 13 46 28 48 96 3,539 642 427
CV (%) 17 19 12 19 29 30 26 20 27

Content in fresh stalks
------------------------------ (kg Mg-1) ------------------------ ----------------------------------- (g Mg-1) ------------------------------------

Mean 1.23 0.08 0.29 0.17 0.3 0.6 22 4.0 2.7
CV (%) 9.6 16 8 15 25 26 23 19 21

(1)Nutrients for which there was no significant effect of treatment by the F-test, at 5% probability. CV, coefficient of variation.
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contents (Table 1), which is consistent with the fact 
that potassium accumulation in stalks (not including 
tops and leaves) was higher than the application rates 
(Figure 3 A).

Contrary to expected, there were no significant 
effects on stalk and sugar yields as expected due to 
the application methods of potassium, especially for 
the higher potassium rates. Split and/or side-dress 
fertilization could reduce potassium leaching, as well 
as the salt concentration close to the cane seeds in the 
planting furrow, which could favor sprouting and crop 
establishment in sandy loam soils (Rossetto et al., 
2010b). Lana et al. (2004) found a significant positive 
effect of the split application of potassium on the stalk 
yield of plant cane in a sandy loam Oxisol in the state 
of São Paulo. However, as in the present study, Otto et 
al. (2010) did not observe any positive effect of the split 
application of potassium on sugarcane yield in a sandy 
clay loam Oxisol.

Besides stalk and sugar yields, cane quality 
variables, leaf and stalk nutrient contents, and other 
sugar variables were also not affected by the potassium 
application methods.

Conclusions

1. Sugarcane (Saccharum spp.) stalk and sugar 
yields increase linearly with the applied potassium 
rates, approximately 20% with 200 kg ha-1  
K2O compared with the control treatment, in a 

dystrophic Typic Haplustox with a sandy loam texture 
and low potassium content in the Brazilian Cerrado.

2. Potassium rates increase the potassium content in 
stalks, but do not affect sugar contents and other cane 
quality variables.

3. Potassium application methods (planting furrow, 
side-dressed, and split) show no effect on stalk and 
sugar yields, on leaf and stalk nutrient contents, and 
on the evaluated cane quality variables.
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