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Potassium fertilizer increases soil electrical
conductivity and decreases productivity, photosynthetic
pigments and magnesium leaf levels in sugarcane

Fertilizante potassico aumenta a condutividade elétrica do solo e diminui
a produtividade, pigmentos fotossintéticos e niveis de magnésio foliar
na cana-de-aglicar
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ABSTRACT

Potassium (K*) fertilization is very necessary for optimal productivity. On the other hand, the use of high doses of K
can promote negative effects on plants and, thus, decrease sugarcane productivity. This study evaluated the application
of K,O rates on proline, photosynthetic pigments (chlorophyll g, b, total and carotenoids), leaf levels of K, sulphur (S)
and magnesium (Mg), and on sugarcane productivity. A field experiment was carried out in a sand loam soil with six
doses of K,O (0; 25; 50; 100; 200 and 250 kg ha), as potassium chloride (KCl), and one sugarcane variety (RB 992506) in
the plant cane cycle. The experiment was carried out in randomized blocks design with four replications. The K,O rates,
as KCl, promoted a linear increase in the soil electrical conductivity (soil EC), in K* and S and linear decrease in Mg leaf
levels. The K,O rates 147, 128, 135 and 150 kg ha' promoted the highest levels of total chlorophyll, carotenoids, proline
and productivity, respectively. From these rates on there were decrease in these variables. The soil EC associated with
maximum sugarcane productivity, 150 kg ha of K,O, was 1.38 dSm. The potassium fertilization should not exceed 150
kg ha' K,O, as KCI, due to its negative effects on productivity and, also, on total chlorophyll, carotenoids, proline and
Mg leaf levels due to increase in soil EC.
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RESUMO

A fertilizagao potassica (K*) é muito necessdria para o aumento da produtividade de cana-de-agtcar. Por outro lado, o
uso de altas doses de K* pode promover efeitos negativos nas plantas e, consequentemente, diminuir a produtividade.
Este estudo avaliou a aplicagao de doses de K,O na prolina, pigmentos fotossintéticos (clorofila g, b, total e carotendides),
teores foliares de K¢, enxofre (S) e magnésio (Mg), e na produtividade da cana-de-agticar. Um experimento de campo foi
realizado em solo franco-arenoso com seis doses de K,O (0; 25; 50; 100; 200 e 250 kg ha), na forma de cloreto de potassio
(KCl), e uma variedade de cana-de-agticar (RB 992506) no ciclo da cana-planta. O experimento foi conduzido em blocos
casualizados com quatro repeti¢des. As doses de K,O, na forma de KCI, promoveram aumento linear da condutividade
elétrica do solo (CEsolo), nos niveis foliares de K* e S e diminuicao linear nos niveis de Mg. As doses de K,O 147, 128, 135
e 150 kg ha'! promoveram os maiores teores de clorofila total, carotendides, prolina e produtividade, respectivamente.
A partir dessas doses houve diminuicao dessas variaveis. A CEsolo associada com a maxima produtividade da cana-
-de-agucar, 150 kg ha' de K, O, foi de 1.38 dSm'. A adubagao potassica nao deve ultrapassar 150 kg ha' de K,O, na forma
de KCl, devido aos seus efeitos negativos na produtividade e, também, nos niveis foliares de clorofila total, carotenoi-
des, prolina e Mg em razao do aumento da CE do solo.

Palavras-chave: Saccharum spp., clorofila, antagonismo do Mg, prolina, Condutividade elétrica do solo
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INTRODUCTION

Sugarcane plays an important role in sugar and
biofuel production worldwide, and Brazil is the
world largest sugarcane producer (CONAB, 2020).
In the 2019/2020 biennium, the total production
was 642,717.8 thousand tons. However, average
productivity in Brazil, 77 t ha' (CONAB, 2020) is
lower than the potential of this crop, approximate-
ly 200 t ha! when proper management is practiced
(Oliveira et al., 2011b).

Sugarcane is cultivated in different soil types (fer-
tility levels) and climatic conditions (water supply)
in Brazil (Uchoa et al., 2009, Simdes Neto et al., 2015)
whose reduction reduces the average productivi-
ty. Besides that, when sugarcane is irrigated it can
produce approximately 180% more stalks than
rainfed sugarcane (Oliveira et al., 2011b). Moreover,
the adequate fertilization recommendation also in-
fluences sugarcane production.

It is estimated that 15% of all NPK fertilizer con-
sumed in Brazil is used in sugarcane crops (Cella &
Rosi, 2010). This data demonstrates the importance
that fertilization has for this crop and, in particu-
lar, potassium (K) fertilization, as it is the nutrient
required in the greatest quantity for sugarcane.

Potassium fertilization in Brazilian sugarcane
fields and in other countries has shown positive
effects on productivity (Uchda et al., 2009; Rho-
des et al., 2018). Despite that, Brazilian soils are, in
general, poor in this nutrient. This fact makes K
fertilization indispensable for maintaining a high
sugarcane productivity (Cavalcante et al., 2016).
Additionally, sugarcane varieties have different
capacities for nutrient absorption and accumula-
tion (Oliveira et al., 2011a), but fertilizer recommen-
dations have been generalist for all soil types and
sugarcane varieties.

Despite the positives effects on productivity, neg-
ative effects have also been reported when high
K rates are applied to the soil (Uchoa et al., 2009;
McCray et al., 2017). Furthermore, negative effects
on leaf Ca and Mg levels (Li et al., 2018; Xie et al.,
2020) and on chlorophyll content (K,O doses above
187 to 203 kg ha"!, according to the variety utilized)
were also observed (Ariyanto and Hartatik, 2021).
Uchoa et al. (2009) and Otto et al. (2010) observed a
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maximum sugarcane productivity using K,O dos-
es varying from 150 to 250 kg ha"!, and observed a
decrease of productivity at higher rates than those.

Although the amount of K,O for sugarcane is well-
known, the physiological aspects that promotes a
decrease in sugarcane productivity under higher
rates of K is not clear enough.

Potassium is essential to promote cell turgor and
stomatal opening and closing and it is responsi-
ble for several enzymatic complexes activation
and cell osmotic control (Rao et al., 2014; Taiz et al.,
2017). Adequate K nutrition allows plants to have
appropriate physiological and biochemical home-
ostasis. Characteristics such as stomatal conduct-
ance, net photosynthesis, transpiration, osmotic
control, carbohydrates and proteins metabolism
(Wang et al., 2012, Cavalcante et al., 2015) are opti-
mized when plants are under this condition.

We hypothesized that decline in sugarcane pro-
ductivity is due to impairment on photosynthetic
pigments and decrease in leaf Mg levels caused by
the salinity increase by K fertilization with K,O
high doses. In this way, this study was set to evalu-
ate the application of K rates, as KCl, on sugarcane
productivity and to investigate the physiological
(photosynthetic pigments) and nutritional (leaf K,
Mg and S concentrations) reasons that promotes
sugarcane production loss.

MATERIAL AND METHODS

The experiment was carried out in 2016 during
the months of January to December (plant cane).
The experiment was conducted in the city of
Caapora, Paraiba, Brazil, with geographical coor-
dinates 7° 30" 30.194324" of South Latitude and 34°
52 “33.169375" of West Longitude. The municipality
is 37 m above sea level and has an Am climate, ac-
cording to climatic classification of K&ppen.

In the experiment area, five soil samples were col-
lected up to 0.20 m deep to compose a composite
sample, and chemical analysis were carried out
to assess soil fertility [pHwater: 4.7; the total or-
ganic carbon (TOC: 3 g kg'); P (Mehlich 1): 8 mg
dm?3; Na* 0.02 cmol, dm?3; K= 0.12 cmol, dm?3;
Ca>+Mg?: 2.1 cmol. dm3; APP*: 0.2 cmol. dm? and



H + Al: 2.3 cmol, dm-?]. The concentration of Zn:
1.3 mg dm?; Cu: 443 mg dm?, Mn: 5.1 mg dm?,
Fe: 88.3 mg dm-. With these results, the poten-
tial the cation exchange capacity (CEC) potential
(Nar+Kr+Ca?+Mg?+H+Al): 4.54 cmol, dm and CEC
effective (Na'+K'+Ca2+Mg2+Al**): 2.44 cmol, dm,
base saturation (V [Na*+K'+Ca2+Mg2/CEC poten-
tial)x100]: 49.33%) and aluminum saturation (Alsat
[(AI3*/CEC effective)x100]: 8.19%) were calculated.

The soil was physically characterized for soil par-
ticle distribution (sand: 845; silt: 35 and clay: 120
g kg'), particle density (2.82 Mg m?), 20 g of soil
were dried in an oven at 105°C, transferred to a
50 mL volumetric flask, the volume was made up
with alcohol. Particle density was calculated by the
ratio between dry soil and the volume occupied by
the soil obtained by the difference (50 mL - volume
of spent alcohol), soil density (1.32 Mg m?), soil
density was determined by collecting 50 cm? soil
sample with stainless-steel ring, the soil collected
was dried at 105°C and soil density was calculat-
ed by dividing the soil mass by the soil volume,
total porosity [(1-soil density/particle density)x100]
(53%), and electrical conductivity. For determina-
tion of soil electrical conductivity (EC), soil sam-
ples (0-0.25 cm) were collected in all treatments
one month after fertilizer K application (Donage-
ma et al., 2011).
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Figure 1 - Soil electrical conductivity as a function of potas-
sium rate (K,0 kg ha?).

During the experiment, the amount of rainfall was
1,800 mm (Figure 2).
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Figure 2 - Experiment rainfall data from January to December
2016.

The experiment was carried out in randomized
blocks design, with six doses of K,O (0; 25; 50; 100;
200; and 250 kg ha') and four replications, totaling
24 experimental units. One variety of sugarcane
(RB 992506) was used, which is one of the most re-
cently released varieties.

The experimental plots comprised six planting
lines in double rows spacing (1.5 x 0.9 m) with
10.0 m in length, corresponding to a total area of
72 m2. The evaluations were made in the four cen-
tral lines excluding 1.0 m on each side of the plot,
totaling 37.6 m? (net-plot).

Prior to sugarcane planting, soil chemical control
of spontaneous plants, subsoiling, plowing and
harrowing and, later, furrowing was performed in
accordance with the farmer practices. Sugarcane
was planted by distributing stalks in the furrow
in order to coincide the end of one with the base of
the other. Approximately 18 Mg ha of stalks were
distributed, with subsequent sectioning in order to
obtain, on average, 24 buds per meter.

The soil was amended using 1.1 Mg ha! of dolomit-
ic limestone, with 85% relative neutralizing pow-
er. The liming requirement was calculated using
the base saturation method, increasing the base
saturation up to 70%. In the experimental area,
1.0 Mg ha' of mineral gypsum was applied based
on the Ca export by sugarcane in four successive
crops (Oliveira et al., 2010). The correctives were
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broadcasted in the field without incorporation due
to the physical quality of the soil (845 g kg of sand)
and to improve the uniformity of application.

Basal fertilization was carried out in the planting
row with 60 kg ha' of N as urea + 200 g ha' of Mo
(Oliveira, 2012) and 180 kg ha' of P,O; as a triple
superphosphate (Simdes Neto et al., 2015). Potassi-
um was applied according to the treatment rates,
using potassium chloride as fertilizer. The fertili-
zation was completed with the application of 2.6
kg ha' of Cu, 4 kg ha' of Zn, 5.2 kg ha' of Mn in
the form of sulfate (IPA, 2008) and 2.0 L ha' of B,
according to fertilization management used by the
farmer. Fungicide (0.5 L ha'), nematicide (5 L ha)
and terminicide (0.2 kg ha"') were applied on the
stalks, before closing the planting furrows.

Four months after planting, the middle third of 15
diagnostic leaves (leaf +1) per plot were collected
to determine the nutrients: K, Mg and S. The peri-
od of leaf sampling coincided with the beginning
of the maximum tillering period of sugarcane and
beginning of the highest pluviometric indexes.
The nutrients determinations were performed ac-
cording to EMBRAPA (2009).

The middle third of 15 index leaves (leaf +1) were
also collected per plot at nine months after plant-
ing, sugarcane maturation phase, to determine
proline and leaf pigments. The leaves were sam-
pled, wrapped in aluminum foil and submerged in
liquid N for 10 to 20 seconds. After collecting each
block, the samples were transferred and stored in
a thermal box containing ice.

Proline, an osmoregulatory amino acid accumulat-
ed by plant cells under stress conditions such as
osmotic stress caused by an increase in soil elec-
trical conductivity, was determined as described
by Bates et al. (1973) and chlorophyll 4, chlorophyll
b, total chlorophyll (a+b) and carotenoids concen-
trations were determined according to Hendry &
Grime (1993).

The increase in plant productivity was evaluated
by harvesting (December 2016) all plants in each
net plot. After harvesting, the plants were weighed
on a dynamometer and their values estimated per
hectare (10,000 m?). The difference in productivity
between the K,O rates and the control treatment
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corresponded to the increase in productivity
(Mg ha').

The data obtained were submitted to regression
analysis (p<0.05). The coefficients of the regression
parameters were tested using the t test (p<0.05).
These analyzes were performed using the SISVAR
software version 5.8 (Ferreira, 2011). The signif-
icance (p) and determination coefficient (R?) are
presented in the figures.

RESULTS AND DISCUSSION

Sugarcane leaf concentrations of K, Mg, S and the
increase on plant productivity were influenced by
K fertilization and the regression analysis showed
significant effects (p<0.05) for these variables (Fig-
ure 3).

Leaf K concentration increased linearly with the
increase of K,O application (Figure 3A). The high-
est dose (250 kg ha' K,0) promoted 20% increase
in leaf K concentration compared with the control
treatment. Sulphur also had a linear increase with
the K application (Figure 3C). The highest K,O
dose (250 kg ha) promoted 40% increase in S leaf
concentration in comparison with the treatment
without K fertilization. Magnesium, nevertheless,
had linear decrease in foliar concentration along
with the increase in K,O fertilization. The decrease
in Mg foliar concentration promoted by the highest
K,O dose applied (250 kg ha') was 25% less than
the control treatment (Figure 3B).

Increase of leaf K concentrations due to K ferti-
lization (Figure 3A) is reported in the literature
(Uchoa et al,, 2009; McCray et al., 2017), and it is
an expected result. However, the increase of leaf K
concentration in sugarcane was accompanied by a
reduction in Mg concentration (Figure 3B) and by
an increase in S concentration (Figure 3C).

Decrease in Mg concentration due to leaf Kincrease
in response to K fertilization was observed in sug-
arcane by Rhodes et al. (2018) and in tomatoes by
Liet al. (2018). Potassium and Mg are cationic nutri-
ents that compete for soil adsorption sites and for
plant absorption. The excess of one can affect the
absorption of the other one due to reduction of the
element activity that has the lowest concentration



P = 9.29+0.006*x R’=0.75

K (gkg™

10.0

9.5

9.0

= 329+0.009%x R>=0.47 ¢

S (gkg"

0 100 200 300

K,0 (kg ha™)

17
7 = 1.47-0.001*x R*=0.59 B

1.6 - Ll

1.4 +

Mg (gkg ™)

1.1

14

P =-1.32+0.18% - 0.0006*x’ R*=0.92
12 °

Productivity increase (Mg ha )

10

0@ \
0 50

100 150 200 250 300

K,O (kg ha'')

Figure 3 - Potassium (A), magnesium (B) and sulfur (C) levels in sugarcane leaves, and plant productivity (D) in the sugar cane
RB 992506 variety as a function of potassium rate. * Significant (p<0.05), R? determination coefficient. Means of

4 replications.

in the soil solution (Alleoni et al., 2009) or due to its
leaching to deeper soil layers. These findings were
observed for exchangeable Mg in a K fertilized soil
(Ernani et al., 2007) and, consequently, there was a
reduction on Mg?* absorption by plants.

Another important issue between K- and Mg?* ab-
sorption antagonism is due to the greater absorp-
tion efficiency that plants have for K* in relation to
Mg? and their competition for similar cell trans-
porters (Li et al., 2018).

Furthermore, it is recognized that K- and Mg? ab-
sorption by plants roots is non-specific. The ion
channels and membrane transporters have low,
or even, no selectivity for these cations. The inhi-
bition of Mg? absorption by K* is due to its com-
petition for the absorption sites in plants plasma
membrane (Xie et al., 2020).

The increase in S concentration in the sugarcane
leaves (Figure 3C) due to the increasing K rates
may be due to the greater enzyme activity involved
in proteins metabolism and better use efficiency of
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the gypsum used to amended the soil. In one ex-
periment with soybean with two K rates (0 and 60
kg ha' of K,O, as KCI) and with S rates (0 to 120 kg
hat, as gypsum), Moda et al. (2013) observed that
K fertilization promoted increase in leaf S higher
than without K fertilization, and this was attrib-
uted to the better use efficiency of the sulphur ap-
plied as gypsum.

Potassium is an activating nutrient for several en-
zyme complexes, including protein and amino ac-
id metabolism enzymes (Meurer, 2006). Sulphur is
an amino acid precursor element, it is needed for
composition of the essential amino acids cystine,
cysteine and methionine (Dechen et al., 2007). In
this way, increase in leaf K* levels may be positive-
ly affected amino acid synthesis and promoted
higher leaf sulphur levels.

The sugar cane productivity increased as a quad-
ratic response after K application (Figure 3D). This
is well reported in the literature (Uchda et al., 2009,
Caione et al., 2011).

Maximum agronomic efficiency was obtained with
a dose of 150 kg ha' of K,O, and a sharp decrease
thereafter (Figure 3D). The decrease in productiv-
ity might be due to an increase of soil electrical
conductivity (EC) (Figure 1). Dias & Blanco (2010)
reported that sugarcane threshold for salinity is
1.7 dSm.

In this study the soil EC reached 1.38 dS m™ due to
K fertilization when the maximum agronomic effi-
ciency dose of K,0O, 150 kg ha, was calculated with
the equation present in Figure 1, which may be the
cause of productivity reduction. This value is low-
er than the threshold of soil EC reported by Dias
& Blanco (2010), 1.7 dS m, and might be due to a
lower tolerance to salinity in the RB 992506 than
the sugarcane variety studied by the above-men-
tioned authors.

Soil electrical conductivity is related to the amount
of salts and, thus, related to soil salinity (Ribeiro
et al.,, 2016). Soil salinity is one important cause
of yield reduction in agriculture (Medeiros et al.,
2016). Soil salinity reduces the plant capacity to
absorb water, nutrients and causes ion toxicity, es-
pecially due to high sodium concentrations (Dias
et al., 2016).
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Biochemical alterations due to the increase in soil
salinity is related to the increase in reactive oxy-
gen species (ROS), that are harmful to several cell
components (nucleic acids, proteins, lipids, mem-
branes), and they are produced in the chloroplasts
and mitochondria. So those structures are the first
to be damaged by ROS under stressful conditions
(Prisco et al., 2016).

To avoid decrease in chlorophyll concentration,
one way plants developed to counter act this
problem is to increase the osmoregulatory com-
pounds in plants cells, as proline concentration
(Taiz et al., 2017). In a study with sugarcane, Cruz
(2015) observed reduction in chlorophyll concen-
tration caused by salt stress and, along with this
reduction, the author observed increase in proline
concentration.

As chlorophylls are the pigments responsible to
produce energy that drives the process of carbon
(CO,) reduction and assimilation into organic com-
pounds (Taiz et al., 2017), the degradation of chlo-
rophylls (Figure 5) by increase in salinity promot-
ed by K fertilization (Figure 1) might be de cause
of productivity reduction (Figure 3 D) even when
there is increase in osmoregulatory compounds
such as proline (Figure 4).

The regression analyses performed for proline
(Figure 4), chlorophyll 4, b, total and carotenoids
(Figure 5) showed significant effects of K fertiliza-
tion (p<0.05).

0.9

P =0.4040+0.0046*x-0.00001 7*x* 320.44

0.8
0.7
0.6

0.5 A

Proline (umol g" DM)

0.4 A

0.3

0 100 200 300
K,O (kgha™)

Figure 4 - Proline concentration in sugarcane leaves in the
RB 992506 variety as a function of potassium ra-
tes. * Significant (p<0.05), R2determination coeffi-
cient. Means of 4 replications.



Proline had a significant (p<0.05) quadratic re-
sponse. By performing the first derivative of the
equation (Figure 4), the dose that promoted the
maximum proline accumulation was 135 kg ha of
K,O. But, from this K rate on, a decrease in proline
concentration was observed.

Proline is one of the solutes accumulated by plants
in stressful situations, such as water, salt and oxi-
dative stresses in order to maintain cellular hydra-
tion and not compromising the enzymatic metab-
olism. The osmotic adjustment has the purpose of
reducing the cellular water potential without cell
turgor loss (Ahmad & Maathuis, 2014; Gupta &
Huang, 2014).

A study with salt stress in rice (Zain & Ismail, 2016)
observed proline concentration increase by K ferti-
lization up to 160 kg ha' of K,O. This increase was
attributed to the salinity promoted by the K fer-
tilizer. As observed in the present experiment, K
fertilization with KCl increased the soil electrical
conductivity (Figure 1) and, thus, proline increase
was also observed (Figure 4).

In our study, K,O rates linearly increased the soil
EC and this increase was 1.38 dSm (Figure 1) by
using the dose of maximum efficiency for produc-
tivity, 150 kg ha' of K,O (Figure 3 D). 1.7 dSm! is
the threshold of salinity tolerance for sugarcane
reported by Dias et al. (2010). Although, the value
found in the present study, 1.38 dSm-!, was similar
to the one reported by Dias et al. (2010), 1,7 dSm-,
the lower soil EC value found in the present study
that caused productivity loss might be due to the
lower tolerance to salinity in the sugarcane variety
used in the experiment (RB 992506).

One of the plant’s strategies to overcome the salt
stress and, consequently, maintain the plant pro-
ductivity, consists in leaf proline accumulation in
the cell vacuole (Carvalho, 2015). However, K,O
rates above 135 kg ha! promoted a decrease in pro-
line concentration (Figure 4), meaning that rates
above 135 kg ha' promote a decrease in sugarcane
productivity (Figure 3D). This K,O rate may repre-
sent the limit to which the proline osmoprotection
starts to be inhibited.

Chlorophyll a, b, total and carotenoids had also
quadratic responses to K fertilization (Figure 5).

By performing the first derivative of the equations
(Figure 5), the maximum efficiency doses were 125;
125; 147 and 128 kg ha'! of K,O for chlorophyll 4,
b, total and carotenoids, respectively. These results
clearly indicate a threshold value of K fertilizer
that can be used without causing foliar pigment
impairment in sugarcane. This amount ranges be-
tween 125 to 147 kg ha-! of K,O as potassium source.
The productivity increase also had a threshold
close to this range (150 kg ha' K,O) corroborating
that potassium fertilization as KCl should not ex-
ceed this amount.

In a study with salinity water irrigation on cow-
pea beans, Furtado et al. (2014) observed that the
chlorophyll b levels, total and carotenoids had
a quadratic response in relation to the water EC,
with increase in these pigments contents until 3 dS
m. From that value on the pigments concentration
decreased.

In our study, the increase in K,O rate promoted a
linear increase of the soil EC up to 1.65 dS m™ in
the superficial layer (Figure 1), and using the dose
of maximum efficiency obtained in the Figure 5
(125; 125; 147 and 128 kg ha"' of K,O for chlorophyll
a, b, total and carotenoids, respectively), the thresh-
old of soil EC for those traits by using the curve in
Figure 1 are 1.35; 1.35; 1.37 and 1.38 dSm-.

In an experiment with sorghum and three salinity
levels, Kumari ef al. (2016) observed that increasing
in salinity promoted reduction in chlorophyll 4, b,
total and carotenoids. This effect was attributed to
reduction in photosynthetic pigments synthesis, as
well as due to the salt toxic effect that promote leaf
chlorosis via stimulation of chlorophyllase.

Proline has an important role in the plants osm-
oprotection, especially for the structures of mac-
romolecules, such as chloroplasts (Silveira et al.,
2010). In our study, a similar behavior was ob-
served among the proline concentration (Figure 4)
and the levels of chlorophyll 4, b, total and carote-
noid (Figure 5), thus suggesting that proline plays
an important role in leaf pigments stability.

Another study observed that K deficiency promot-
ed a decrease in chlorophyll concentration (Caval-
cante et al., 2015) and, consequently, decreased the
photosynthesis. In our study, there was an increase
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Figure 5 - Concentration of chlorophyll a (A), chlorophyll b (B), total chlorophyll (C) and carotenoids (D) in sugarcane plants
as a function of the potassium rates. * Significant (p<0.05), R2determination coefficient. Means of 4 replications.

in the leaf pigments concentrations by increasing
the K,O rates up to 147 kg ha"! for total chlorophyll
(Figure 4).

CONCLUSIONS

Potassium fertilization, as KCl, provided a signif-
icant increase in productivity accompanied with
an increase in proline, chlorophyll 4, b, total and
carotenoids up to a threshold of 150, 128, 125, 125,
147 and 135 kg ha' K,O, respectively, and linear in-
crease in K, S and decrease in Mg leaf levels. From
these rates on, there were sharp decrease in those
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variables. Sugarcane productivity loss seems to
be associated with soil electrical conductivity in-
crease and the decrease in Mg leaf concentration
which caused decrease in leaf pigments concentra-
tions and, thus, impairment on biomass produc-
tion. Soil electrical conductivity of 1.38 dSm™ was
associated with the threshold that promoted sug-
arcane productivity loss, 150 kg ha' of K,O, and
this value should be used as a soil EC limit for sug-
arcane RB 992506 variety. Despite sugarcane has
a high K demand, potassium fertilization should
not exceed 150 kg ha' K,O when using KCl as a po-
tassium source in order to avoid productivity loss
caused by salinity.
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