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ARTICLE INFO ABSTRACT

The soybean culture has a significant role for the Parana state, not only due the facto of being the second
lasgest producer, but also for having climate favorable to planting.The adequate supply of Potassium has
showed to be a complicate issue due to problems like leaching on sandy soils on the northeast of Parana and
its importance for the good development of the soybean. This paper sought to evaluate how availability of
Potassium supplied in the ground after the plant germination through mineral fertilization by cover, Potassium
with dosage of (0, 60, 90 and 120 kg ha-1), through factors such as production per hectare, number of pods
per soybean plant and thousand grain mass. Factors that could influence the development of the plants such as
nutrition, water availability, plague control and diseases were controlled with corrective and regular
fertilizations, sprinkler irrigation and chemical and cultural control for pests. It was verified significative
results where was used the dose of Potassium chloride fertilizer, in the control treatment were symptoms of
culture deficiency and low productivity. The best dose was the 90kg ha-1 ofPotassium chloride and it was
found the relation between the number of pods and productivity.
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INTRODUCTION

Soybean production went from 26 million tonnes in 1996 to
113 million tonnes in the 2017 harvest and had a total increase
in production in relation to productivity increase per hectare
(Balbinotet al., 2017).In the state of Parana, soy is produced in
practically all regions, accounting for the largest source of
agricultural income in most municipalities, producing grains,
bran and oils. Bulhdes (2003) states that although the
agricultural production of Parana is quite diversified, there is a
dynamic market for soybeans. Between the various nutrients
that are absorbed by the plant, Potassium is the second most
required by the soybean plant, being surpassed only by the
Nitrogen that is already supplied by the biological fixation,
while Potassium is to be applied via fertilizers (Silva and
Lazarini, 2014). Potassium fertilization in soybean can be
carried out either through furrow seeding or throwing.
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Serafim (2012) reports that Brazilian soils are generally
deficient in Potassium (K) and when cultivated with soybean
(Glycine max L.) require Potassium fertilization to feed the
plants well and achieve the wanted yields. The change of
potassium from the exchangeable to the non-exchangeable
form can be rapid, depending on the amount of nutrient in the
soil solution, making it possible to leach losses due to the
natural tendency of soil balance (Rosolem et al., 2006). The
retention energy of the Ca® ¥, Mg’ © and K'exchangeable
cations in the soil colloids follows a series called lyotrophic,
resulting in higher K leaching in well drained soils, especially
in soils with lower Cation-exchange capacity (CEC), as found
in the northwest of the state from Parana (Raij, 1991; Werle et
al., 2008). Potassium can be lost by leaching, that is,
transported to depths distant from the roots (Oliveira; Villas
Boas, 2008).This movement in the soil profile will depend
mainly on the soil texture (Neves et al., 2009),water regime,
fertilizer dose and solubilityand the cation exchange capacity
(CEC) of the soil (Rosolem et al., 2006).
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Table 1. Averages of thousand grain mass, yield, number of pods per plant with different doses of Potassium

Treatment Thousand Grain Mass (kg) Yield (Kg.ha) Number of Pods  Per Plant
0.15 b 1809.00 d 68.67 d

2 (60 kg.ha™ K,0) 020a 2556.00 ¢ 109.33 ¢

3 (90 kg.ha K,0) 020a 4137.00 a 166.88 a

4(120 kg.ha K,0) 020a 375720 b 13342 b

C.V.(%) 1.09 5.41 5.46

Means followed by the distinct letters in a column, differ significantly by the Tukey test (p < 0.05). C.V. = coefficient of variation

The objective of the present work was to evaluate the
productivity, number of pods and mass of a thousand grains in
the soybean crop submitted to different doses of Potassium.

MATERIALS AND METHODS

The experiment was conducted in the municipality of Lobato,
State of Parand, Brazil, in the 2016/2017 harvest in sandy soil
classified as typical Dystrophic Red Argisol (Ultisol),
according to Santos ef al. (2013). The climate of the region
was classified as subtropical - Cfa, according to Kdppen
(1938). The soybean was sown on October 13, 2016, using
14.5 seeds per linear meter with 300kg.ha-1 of the formulated
09-40-00, the fertilization in mulch was carried out after 25
days of planting in 4 treatments with 4 replicates resulting in
16 completely randomized block plots with 5 soybean rows
containing 5 meters in length, spacing 0.45 m, resulting in a 3
m floor area and with 3 central lines with 0.90 m distance from
each other. The treatments evaluated were: Treatment 1
(control) with application of 0.0 kg.ha’1 de K,O, Treatment 2
with application of 60.0 kgha' de K,O, Treatment 3 with
application of 90.0 kgha' de K,0O and Treatment 4 with
application of 120.0 kg.ha™ de K,0. The results were evaluated
during the crop harvest, taking into account the productivity
(kg.ha™), number of pods and the thousand grain mass (g). The
data were statistically evaluated through the test of variance
and then carried out on average (Tukey 5%) tests to classify
the effect of the dosages used on the culture. All the tests were
analyzed through the statistical program SISVAR (Ferreira,
2014). The chemical analysis of the soil performed before the
implantation of the experiment showed the following
results:5.6 pH H,O; 9.38g dm Organic matter, 28.85mg dm’
*P, 0.05cmol, dm”K; 0.89c¢mol, dm>Ca; 0.36cmol, dm'3Mg;
2.36 cmol, dm® H+Al; 6.10mg dm™Zn; 21.38 mg dm
’Fe;20.81 mg dm™ Mn el.16 mg dm™ Cu. Data were obtained
from the Maringd Rural Laboratory. The pH correction was
carried out 30 days before soybean planting, using calcareous
limestone at the dose of 1.83 ton.ha'. Phytosanitary treatments
were conducted equally. The fields were harvested manually
and the production was weighed with the help of a precision
balance. The results analyzed during the cycle of the cultivar
in 122 days, were evaluated through the following factors:
number of pods, thousand grain mass and productivity.

RESULTS AND DISCUSSION

Regarding the values reached by soybean at the end of its
productive cycle of 122 days after emergence of the plant,
statistical differences in productivity and number of pods were
obtained (Table 1). However, for the variable thousand grain
mass, it was verified that the treatments that providedK
differed statistically from the control (Table 1), reaching the
genetic potential of the cultivar.However, contrary to the data
obtained by Guareschi et al. (2008) that did not detect
differences in the thousand grain mass where Potassium was

used in the soybean crop. Thought the data in Table 1, it was
found in the productivity variable that treatment 3 allowed an
increase of 128.7% in relation to treatment 1. In addition, in
the variable number of pods, there was an increase of 142.3%
in these two treatments. Folini and Rosolem (2008) also found
significant responses to potassium fertilization in the soybean
crop when they tested different doses of K,O, obtained the
highest result when adding approximately 90 kg ha™ of K,0.
Guareschi et al. (2008) verified a significant difference in the
productivity variable, corroborating with the data of the
present research. According to Borkert et al. (1994), the
absence of nutrient K results in hidden hunger, that is, there is
a reduction of the growth rate of the plant, with reduction of
soybean yield and sanity. With the statistical results presented,
it was determined that, where K,O was applied, there was an
increase in the number of pods and consequently an increase in
productivity, and thus, productivity is directly linked to the
number of pods. In the experiment conducted by Lana et al.
(2002), it was observed that the dose of 90 kgha' of
Potassium resulted in increased productivity, plant height, and
first pod insertion, thus presenting significant differences
compared to other dosages used in the study. In the current
study, it was found that the dose that obtained the best results
are the same as those reported by Lana et al. (2002) in his
experiment. The means obtained in the experiment showed
that, where potassium fertilization was performed in a quantity
of 90 kg.ha', the productivity exceeded or equaled the
averages of the region, which reached levels of 3350 kg.ha™ of
soybean, according to IBGE (2016). The controlfeltwith the
deficiency of Potassium present in the soil. According Naiff
(2007) the nutrient K plays a relevant role in various
physiological and biochemical processes in the plant.
However, in the presented data it can be seen that in the
dosage of 120 kgha-1 a decrease effect occurred in the
production, which would probably have occurred due to the
excess availability of the nutrient. Malavolta (1997) showed
that excess Potassium causes salinization and consequently
foliar necrosis and thus leading to a fall in soybean production.

Conclusion

The data showed that the ideal dose to be used of potassium in
the soybean crop in the studied sandy soil was 90 kg.ha™,
allowing the rural producers to increase productivity. Above
this dosage, reductions occurred due to a possible phytotoxic
effect.

REFERENCES

Balbinot, A.A., Hirakuri, M.H., Franchini, J.C., Debiasi, H.,
and Ribeiro, R.H. 2017. Analise da area, produgdo e
produtividade da soja no Brasil em duas décadas (1997-

2016), Boletim de Pesquisa e Desenvolvimento, 11,pp. 1-
22.



28587

International Journal of Development Research, Vol. 09, Issue, 07, pp. 28585-28587, July, 2019

Borkert, C.M., Yorinori, J.T., Corréa-Ferreira, B.S., Almeida,
AMR., Ferreira, L. P.,and Sfredo, G. J. (1994)Seja o
doutor da sua soja. Informagdes Agronomicas, 66, pp. 1-6.

Bulh&es, R. 2007. O peso da soja na economia do Estado do
Parana. V  Encontro de Economia Paranaense:
perspectivas de inser¢do global e equidade interna,
Curitiba. Anais do V ECOPAR. Curitiba: UFPR. pp. 1-25.

Castro, P.R.C., Kluge, R.A. and Sestari, I. 2008. Manual de
fisiologia vegetal: fisiologia dos cultivos, Editora
Agrondmica CERES, Piracicaba, Brasil.

Conab - Companhia Nacional de Abastecimento.Available
online at http://www.conab.gov.br/ conteudos.
php?a=1253&t. Acess on March 17, 2017.

Ferreira, N.R. 2014. Eficiéncia agronomica de fertilizantes
organominerais s6lidos e fluidos em relacdo a
disponibilidade de fosforo, 2014. Available online at
http://hdl.handle.net/11449/86463.

Folini, J.S.S.,and Rosolem, C.A. 2008. Produtividade e
acimulo de potassio na soja em func¢do da antecipagdo da
adubagdo potassica no sistema plantio direto. Rev. Bras.
Ciénc. Solo, 32, pp. 1549-1561.

Guareschi, R.F, Gazolla, P.R, Souchie, E.L., and Rocha, A.C
da. 2008. Adubacio fosfatada e potassica na semeadura e
a lango antecipada na cultura da soja cultivada em solo de
Cerrado. Semina: Ciéncias Agrérias, 29, pp. 769-774.

IBGE- Instituto Brasileiro de Geografia e Estatistica. Available
online at http://www.cidades.ibge.gov.br/xtras/ temas.
php?lang=&codmun=411360&idtema=158&search=paran
allobato|producao-agricola-municipal-lavoura-temporaria-
2015. Acess on March 17, 2017.

Koppen, W. 1938. Das geographische system der
climate,Handbuch der Klimatologie. Borhtraeger. Berlim.

Lana, R. M. Q., Hamawaki, O. T., Lima, L. M. L. De.,and
Zando Junior, L. A. 2002. Resposta da soja a doses e
modo de aplicag@o de potéssio em solo de cerrado. Biosci
J, 18, pp.17-23.

Malavolta, E. 2006 Manual de nutricdo mineral de plantas,
Editora Agrondmica CERES, Sao Paulo, Brasil.

Malavolta, E., Vitti, G. C., and Oliveira, S. A. de. 1997.
Avaliagdo do estado nutricional de plantas: principios e
aplicagdes. Poatafos, Piracicaba, Brasil.

Naiff, A.P.M.2007. Crescimento, composi¢do mineral e
sintomas visuais de deficiéncias de macronutrientes em
plantas de Alpinia Purpurata cv. Jungle king. Master’s
thesis. Federal Rural University of the Amazon, Belém,
Brasil.

Neves, L.S., Ernani, P.R., and Simonete, M.A. 2009.
Mobilidade de potassio em solos decorrente da adi¢do de
doses de cloreto de potassio, Rev. Bras. Ciénc. Solo, 33,
pp. 25-32.

Oliveira, M.V.A.M., andVillas Boas, R.L. 2008. Uniformidade
de distribuicdo do potassio e do nitrogénio em sistema de
irrigagdo por gotejamento. Revista Engenharia Agricola,
28, pp. 95-103.

Raij, B.van. 1991. Fertilidade do solo e adubacdo. Editora
Agronomica CERES, Séo Paulo, Brasil.

Rosolem, C.A., Santos, F.P., Foloni, J.S.S.,and Calonego, J.C.
2006. Potassio no solo em consequéncia da adubagdo
sobre a palha de milheto e chuva simulada. Pesq.
Agropec. Bras., 41, pp. 1033-1040.

Rossetto, C.A.V., Fernandes, D.M., Ishimura, I.,and Rosolem,
C.A. 1995. Diferentes respostas de cutivares de soja e
potassio. Pesq. Agropec. Bras., 30, pp. 1225-1231.

Santos, H.G., Jacomine, P.K.T., Anjos, L.H.C., Oliveira, V.A.,
Oliveira, J.B., Coelho, M.R., Lumbreras, J.F., Cunha,
T.J.F. 2013. Sistema brasileiro de classificagdo de solos.
Available online athttps://www.embrapa.br/solos/sibcs

Serafim, M.E., Ono, F.B., Zeviani, W. M., Novelino, J.O., and
Silva, J.V. 2012. Umidade do solo e doses de potédssio na
cultura da soja. Rev. Ciénc. Agron. 43, pp. 222-227.

steskeskoskoskookok



