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Abstract 
Sweet potato-bioethanol yield was evaluated in response to potassium fertilizer application. Experiments 
were performed using a 5 × 2 factorial design in which factors included the amount of K2O applied to the 
soil, with five levels (0, 30, 60, 120, and 240 kg ha-1) and genotype, with two levels (industrial genotype 
BDGPI #25 and table genotype BDGPM #04). Root yield, root starch and soluble solid contents, bioethanol 
yield, and economic viability of potassium application for bioethanol production were evaluated. 
Potassium affected root yield of both genotypes, with the highest yield observed at 140 kg K2O ha-1. Root 
starch concentration at harvest depended on genotype potential rather than potassium dose. Soluble solid 
content in fresh roots was lower than that in cooked roots, in which case, maximum conversion efficiency 
was observed at 109,69 and at 123.75 kg K2O ha-1 for BDGPM#04 and BDGPI#25, respectively. Bioethanol 
yield reached 10,484 and 9,839 L ha-1 at 151.87 and 136 kg K2O ha-1 for BDGPI#25 and BDGPM#04, 
respectively. Genotype BDGPI#25 was more efficient than sugarcane in converting potassium to bioethanol 
at 151.87 kg K2O ha-1, producing 10,484.29 L of bioethanol. In turn, BGDPM#04 showed maximum 
conversion efficiency relative to sugarcane at 122 kg K2O ha-1. 
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1. Introduction 
 

Renewable energy resources, among which bioethanol is highly representative, as it comprises 
approximately 80% of the liquid biofuels used, account for approximately 46% of all energy consumed in 
Brazil (EPE 2019; Selin and Lehman 2020; EPE 2020), where bioethanol is primarily extracted from 
sugarcane through the fermentation of the plant biomass. On the other hand, sweet potato (Ipomoea 
batatas (L.) Lam.) shows important advantages over sugarcane; namely, it readily adapts to a wide range of 
climatic conditions, its cultivation can be easily fully mechanized, it is highly tolerant to environmental 
variation, production costs are relatively low, and the crop cycle is short enough that up to two commercial 
crops can be grown per year under tropical conditions (Vizzoto et al. 2018; Lima et al. 2019; Nasser et al. 
2020). Currently, China is the world largest producer of sweet potatoes, with an estimated total production 
of over 100 million tons (FAO 2021); in turn, Brazil is the 26th largest producer globally. 

RELATIONSHIP OF POTASSIUM DOSES WITH BIOETHANOL 
YIELD IN SWEET POTATO IN CERRADO SOIL 
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Sweet potato cultivars for both table (in natura consumption) and industrial use are available. 
Although the crop is mainly used for human consumption, the high efficiency of the plant in transforming 
solar into chemical energy and storing it as starch in the roots makes it an attractive alternative for 
bioenergy production, as approximately 82.3% of the root dry mass is composed of carbohydrates, which 
enable a bioethanol yield of nearly 724 L ton-1 (Santana et al. 2013; Oliveira et al. 2019). Furthermore, the 
potential for bioethanol production increases with appropriate crop management coupled to the use of 
high-yielding genotypes, i.e., those that are able to partition large amounts of dry matter to the roots 
(Oliveira et al. 2017). 

When soil texture is adequate, fertilization management enables an increase in the number of roots 
and the accumulation of dry mass in sweet potatoes (Diaconu et al. 2019). Among plant nutrients, 
potassium (K) is the mineral element that sweet potato plants extract in larger quantities, thus 
contributing to plant and root development, and accelerating carbohydrate biosynthesis in the leaves and 
their translocation to the roots, a process during which the starch concentration and yield of tuberous 
roots continuously increases (Pushpalatha et al. 2017). 

Therefore, determining the optimum dose of K fertilizer is a prerequisite to realize the great 
potential of sweet potatoes for bioethanol production, both in regions where sugarcane is already present, 
and in those where the climate is not favorable for high sugarcane productivity. In addition, table and 
industry sweet-potato cultivars have been developed, which requires consolidation of information for the 
different cultivars that provide greater bioethanol production via a greater K use efficiency. 

Bioethanol yield is presumably influenced by K fertilization because of its interaction with biomass 
yield and root starch content in different genotypes. Therefore, the objective of this study was to verify the 
increase in sweet potato-bioethanol yield in response to potassium fertilization in a Cerrado type of soil. 
 
2. Material and Methods 
 

Two experiments were conducted over two consecutive years in Gurupi, Tocantins State, Brazil 
(11°44'42" S, 49°03'05" W, at 287 m a.s.l.). The climate in the region (Figure 1) is of the B1wA’a type, i.e., 
humid tropical with a moderate water deficit (Köppen1948). 
 

 
Figure 1. Mean precipitation, and minimum and maximum temperatures at the study site over the last 30 

years (Source: Clima tempo 2021). 
 

The soils at the study site are red-yellow Latosols with a sandy clay loam texture (EMBRAPA 2018). 
The chemical and physical characteristics in the 0–20 cm topsoil layer are listed in Table 1. 
 
Table 1. Chemical and physical characteristics of the 0 to 20 cm topsoil layer at the study site.  

pH CO MO P meh K Ca Mg Al H+Al SB T V Argila Silte Areia 

CaCl2 dag.kg
-1

 mg.dm
-3

 ...................cmolc.dm
3
..................... ….............%................ 

5,4 1,2 2,1 5 0,19 2,8 1,4 0 2,2 4,39 6,59 67 25 5 70 
*pH: hydrogen potential; CO: organic carbon; MO: organic matter; P meh: phosphorus meshlich; K: Potassium; Ca: Calcium; Mg: Magnesium; 
Al: aluminum; H + Al: hydrogen + aluminum; SB: sum of bases; T: total cation exchange capacity (CEC); V: base saturation. 
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A two factorial (5 x 2) experiment with three replications was laid in a randomized complete block 
design. The treatments consisted of five K2O doses combined with two genotypes evaluated over two 
consecutive years. The following potassium (K2O) treatments were established on the basis of soil analysis: 
0, 30, 60, 120, and 240 kg ha-1. Sweet potato genotypes included BDGPI#25 (experimental sweet potato 
genotype selected for the industry, with oval-shaped roots, white skin, and pulp) and BDGPM#04 
(experimental sweet potato genotype selected for table consumption, with an elliptical root shape, pink 
skin color, and white pulp). 

Each experimental plot comprised 16 plants that were used to plot the 12 central plants. 
Soil preparation included plowing and harrowing. The seeding beds were manufactured by a ridge-

bed manufacturer. As per soil analysis (Table 1), fertilization included 60 and 100 kg ha-1 of N and P, 
respectively. The entire dose of P2O5 was applied at planting. Meanwhile, N and K2O were fractioned for 
application as follows: 50% at planting, 25% at 30, and 25% at 60 d after planting. In addition, borax was 
applied at planting at a rate of 10 kg ha-1. Sprinkler irrigation was used to ensure an unlimited water supply 
for plant growth. Manual weed control was performed as needed. Harvest was conducted 150 d after 
transplanting and the following parameteres were measured: root yield (t ha-1), starch content after 
Cereda (2001) as adapted by Machado and Abreu (2007), soluble solid content (°Brix) of raw and cooked 
pulp was determined by using a portable refractometer, bioethanol yield (L ha-1), and economic viability of 
bioethanol production from sweet potato compared to sugarcane. 

Statistical analysis of the data was performed using the Sisvar statistical package version 5.7 
(Ferreira 2018). The regression models that better explained the variation in the measured parameters 
with applied K2O were adjusted using the means. Plots were constructed using SigmaPlot (version 10.0). 
 
3. Results 
 

Estimated root yield ranged from 25.45 to 44.79 t ha-1 for genotype BDGPI#25 with a quadratic 
response pattern (Figure 2A). In the absence of K fertilization, the yield was 24.18 t ha-1, which increased to 
42.77 t ha-1 at 120 kg ha-1 K2O. Maximum sweet potato root yield estimated by the equation was 44.79 t 
ha-1 at 146.25 kg K2O ha-1. As for the BGDPM#04 genotype, the estimated root yield ranged from 16.41 to 
35.96 t ha-1, also showing a quadratic response (Figure 2A). Similarly, in this case, the yield was 14.33 t ha-1 
without K fertilization, increasing up to 33.20 t ha-1 at 120 kg K2O ha-1. The highest estimated yield of sweet 
potato roots for this genotype was 44.79 t ha-1 at 146.25 kg K2O ha-1. 
 

 
Figure 2. A - Response curve of sweet potato-root yield and B - starch concentration (%) as a function of 

potassium fertilization in a sandy-textured Cerrado soil. Data for two independent experiments conducted 
in two consecutive years. 

 
Starch concentration in BDGPI#25 varied linearly from 31.48% to 32.48% in a K-dependent manner 

(Figure 2B). Thus, without K fertilization, the starch concentration was 31.11%, increasing as K2O applied 
increased up to 120 kg ha-1. The highest starch concentration estimated by the equation was 32.41% for 
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the 240 kg K2O ha-1 treatment. In turn, the estimated concentration of starch in BGDPM#04 roots ranged 
from 35.49% to 37.48%, also showing a quadratic response pattern (Figure 2B), such that, without K 
fertilization, the starch concentration was 35.2% and it increased as K2O applied increased up to 120 kg ha-

1. The highest estimated starch concentration in sweet potato roots was 37.48% for 124.69 kg ha-1 as K 
treatment. 

Root soluble-solids content before cooking ranged from 3.84 to 4.32 °Brix in genotype BDGPI#25, 
following a quadratic response pattern (Figure 3A). Thus, without K application, soluble solid content was 
3.88 °Brix, which increased up to 4.33 °Brix at 120 kg K2O ha-1. The highest soluble solid content estimated 
by the equation was 4.32 °Brix at 116.25 kg K2O ha-1. As for BGDPM#04, root soluble-solid content ranged 
from 4.17 to 4.64 °Brix, with a quadratic response (Figure 3A). Without K fertilization, the soluble solid 
content was 4.38 °Brix, which decreased as K application increased up to 120 kg K2O ha-1. The highest 
estimated root soluble-solid content before cooking in sweet potato roots was 4.64 °Brix at 240 kg K2O ha-

1. 
 

 
Figure 3. Response curve of soluble solids content (°Brix) in sweet potato roots A - before cooking, and B - 

after cooking, as a function of K fertilization in a sandy-textured Cerrado soil. Data are for two independent 
experiments conducted in two consecutive years. 

 
Root soluble-solid contents in BDGPI#25 after cooking ranged from 11.6 to 12.7 °Brix, with a 

quadratic response (Figure 3B). Without K application, the soluble solid content was 10.91 °Brix, increasing 
up to 12.84 °Brix at 60 kg K2O ha-1. The highest root soluble-solid content estimated by the equation was 
12.7 °Brix at 123.75 kg ha-1 of K2O. As for the BGDPM#04 genotype, the root soluble-solid content ranged 
from 14.17 to 16.6 °Brix, also with a quadratic response pattern (Figure 3B). Thus, when no K was applied, 
the soluble solid content was 14.33 °Brix, increasing as K increased up to 60 kg K2O ha-1. The highest root 
soluble-solid content estimated after cooking was 15.6 °Brix at 109.69 kg K2O ha-1. 

The estimated bioethanol yield of BDGPI#25 ranged from 5,931 to 10,484 L ha-1 with a quadratic 
response (Figure 4A). In the absence of K fertilization, bioethanol yield was 5,602 L ha-1, which increased 
as K increased to 120 kg K2O ha-1. The maximum bioethanol yield estimated by this equation was 10,484 L 
ha-1 at 151.87 kg K2O ha-1. Meanwhile, BGDPM#04 showed an estimated bioethanol yield ranging from 
4,331 to 9,840 L ha-1 with a quadratic response pattern (Figure 4A). Without K fertilization, the yield was 
3,776 L ha-1, increasing as K increased up to 120 kg K2O ha-1. The highest estimated bioethanol yield from 
sweet potato roots was 9,839 L ha-1 which was obtained when a rate of 136 kg K2O ha-1 was applied. 

The estimate of the fertilization cost of sweet potato cultivated for bioethanol production was 
obtained using final yield (L ha-1) data, the amount of potassium used (kg ha-1), the market price (R$) of a 
kg of K2O, and the market price (R$) of a liter of bioethanol. This approach allowed the identification of the 
contribution of each fertilizer nutrient to the final price of bioethanol. 
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Figure 4. A - Bioethanol yield-response curve of sweet potato genotypes and B - economic viability of 

potassium fertilization of sweet potato for bioethanol production, relative to that of sugarcane. 
 
4. Discussion 
 

Ferreira (2019) reported that sweet potato yield depends on the cropping conditions and 
productive potential of the genotype under cultivation. According to the data reported herein (Figure 2A), 
BDGPI#25, which was directly selected for the industry, showed a superior yield, with a greater volume of 
roots of different sizes and shapes. Meanwhile, BGDPM#04, which in turn was selected as a table variety, 
has the characteristics most desirable for commercialization, such as a standard size, shape, and a mass of 
approximately 300 g per root. The yield (Figure 2A) of both genotypes decreased when 240 kg K2O ha-1 
were applied to the soil. Because of the high mobility of K in sandy soils, application at very high doses 
reportedly increases plant K content, which in turn reduces the concentration of solids and dry mass in 
addition to enhancing K leaching through the soil profile (Mota et al. 2016). 

Starch is the predominant form of chemical energy stored in sweet potato roots, and its content 
directly determines the potential of any given genotype for bioethanol production (Lázari et al. 2014). 
Herein, we found that BGDPM#04 had the highest starch concentration (Figure 2B). This genotype was 
selected for table consumption based on consumer preference with regard to its elliptical root shape, pink 
skin color, white flesh, and sweet flavor. Potassium enhances the concentration of starch in sweet 
potatoes, as it is a part of the starch formation metabolic process and of its transport to reserve organs 
(Neumann 2014). The two genotypes tested herein showed different responses to K fertilization. Thus, a 
minimal influence of K2O dosage on root soluble-solid content before cooking was observed (Figure 3A), 
with BDGPM#04 showing a higher concentration than BDGPI#25. Oliveira (2017) evaluated K doses but did 
not identify their influence on °Brix values before cooking. In contrast, soluble solid content increased 
significantly after cooking (Figure 3B), particularly in BDGPM#04. In this respect, Risso (2014) argued that 
at high temperatures, hydrogen bonds break, thereby changing the molecular arrangement of starch 
granules, which in turn leads to the conversion of starch into soluble sugars, ultimately resulting in an 
increased soluble solid content after cooking. This response after cooking is very important, as starch itself 
cannot be converted into bioethanol to any large extent, having to go through the liquefaction process 
(i.e., cooking sweet potato between 80 - 150 °C) to change starch structure such as to enable chemical or 
enzymatic hydrolysis (breakdown of starch) to glucose. Thereafter, the process is very similar to that used 
for bioethanol production from sugarcane, with ensuing fermentation and distillation to obtain bioethanol 
(Risso 2014; Stroparo et al. 2019). 

High-yielding and high starch-accumulating sweet potato genotypes reportedly result in higher 
bioethanol yield. Thus, for example, Lourenço (2018) selected genotypes with higher starch concentration 
that correlated with higher bioethanol yield. In our experiments, although BDGPI#25 showed higher sweet 
potato yield (Figure 2A), it was surpassed by GPM#04 with respect to starch concentration (Figure 2B), 
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which allowed both genotypes to ultimately produce similar bioethanol yields close to 10,000 L ha-1 (Figure 
4A). Specifically, BDGPI#25 produced on average approximately 645 L ha-1 more than BDGPM#04.  

The genotypes evaluated herein proved promising for bioethanol production, with yields well above 
the average yield (5,900 L ha-1) obtained from sugarcane (Oliveira et al. 2019; CONAB 2019). In addition, 
because of the short duration of their crop cycle, sweet potatoes can be cultivated twice a year, which 
would allow obtaining as much as up to three times the volume of bioethanol obtained from sugarcane 
(Viana et al. 2017). 

The cultivation of high-yielding plant materials is the first step in the production of bioethanol for 
sale at gas stations. Further, throughout the entire chain, costs of production, transport and marketing 
contribute to determine the final price of the fuel. 

A bioethanol production of 5900 L ha-1 from sugarcane required the application of 100 kg K2O ha-1, 
at R$ 10.00 per kg K2O and the price of bioethanol was R$ 4.50. Thus, the cost of the potassium used to 
fertilize sugarcane to produce this amount of fuel was estimated at approximately 3.76% of the final 
product price. In turn, the cost of K fertilization for bioethanol production from BDGPI#25 increased 
linearly from 0 to 5.83%, as the K dose increased (Figure 4B). The maximum K dose estimated by the 
equation with the same cost of K2O for bioethanol as that of sugarcane was 155 kg ha-1. Similarly, the cost 
of K fertilization for bioethanol production from BGDPM#04 increased linearly from 0 to 7.62%, as the K 
dose increased (Figure 4B), with the maximum K dose estimated by the equation at 122 kg K2O ha-1 for the 
same cost as that of sugarcane-based bioethanol production. 

Potassium fertilization plays an important role in increasing biomass yield and starch biosynthesis. 
Considering the estimated cost of production (Figure 4B), the recommended K dose for BDGPI#25 
represented 3.68% of the cost of bioethanol production, indicating that in addition to being more 
productive, the lower cost of production entailed makes bioethanol production from this genotype more 
economically viable than those from either BGDPM#04 or sugarcane. On the other hand, although the K 
dose recommended for BGDPM#04 represented 4.2% of the cost of bioethanol production, when the K 
dose was adjusted to the same K cost as that paid when BDGPI#25 was used, the resulting estimated 
bioethanol production from BDGPM#04 reached 9,782 L ha-1, a level of productivity that is certainly more 
economically viable than that of sugarcane. 
 
5. Conclusions 
 

Potassium fertilization affected the root yield of the two sweet potato genotypes tested, with a 
higher yield at 140 kg K2O ha-1 under the conditions of the sandy-textured Cerrado soils prevalent in the 
region. 

Up to the genetic potential limit expressed by each genotype, herein, the increase in final starch 
concentration in sweet potato roots was determined to a larger extent by genotypic potential than by K 
dose. 

Soluble solid contents in raw roots were lower than those in cooked roots, and varied with K 
fertilization. For cooked roots and both genotypes, maximum K use efficiency (i.e., liters of bioethanol 
produced per kg of K fertilizer) was achieved with 109.69 kg K2O ha-1 for genotype BDGPM#04 and 123.75 
kg K2O ha-1 for genotype BDGPI#25. 

Bioethanol yield showed a quadratic behavior as a function of K2O dose for both genotypes tested. 
Specifically, 10,484 L ha-1 of bioethanol were produced using BDGPI#25 fertilized with 151.87 kg K2O ha-1 
while 9,839 L ha-1 were produced using BGDPM#04 fertilized with 136 kg K2O ha-1. 

Sweet potato genotype BDGPI#25 was more efficient than sugarcane in converting K into 
bioethanol, requiring 151.87 kg ha-1 to produce 10,484.29 L of bioethanol. Meanwhile, compared with 
sugarcane, the K dose required for maximum productivity of genotype BGDPM#04 was 122 kg K2O ha-1. 
 
Authors' Contributions: COELHO, R.S.: conception and design, acquisition of data, analysis and interpretation of data, drafting the article, and 
critical review of important intellectual content; NASCIMENTO, I.R.: conception and design, acquisition of data, analysis and interpretation of 
data, drafting the article, and critical review of important intellectual content; NETO, J.F.M.: acquisition of data, drafting the article, and critical 
review of important intellectual content; SILVEIRA, M.A.: critical review of important intellectual content; MOMENTÉ, V.G.: critical review of 
important intellectual content; SOUSA, A.P.: acquisition of data and critical review of important intellectual content. All authors have read and 
approved the final version of the manuscript. 



Bioscience Journal  |  2024  |  vol. 40, e40002  |  https://doi.org/10.14393/BJ-v40n0a2024-62933 

 
 

 
7 

COELHO, R.S., et al. 

Conflicts of Interest: The authors declare no conflicts of interest. 
 
Ethics Approval: Not applicable. 
 
Acknowledgments: The authors would  like  to  thank  the  funding  for  the  realization  of  this  study  provided  by  the  Brazilian  agencies  
CAPES (Coordenação de Aperfeiçoamento de Pessoal de Nível Superior -Brasil). 
 
 
References 
 
CEREDA, M.P., et al. Propriedades gerais do amido. Fundação Cargill, Campinas, 2001. 
 
CLIMA TEMPO. Climatologia e histórico de previsão do tempo em Gurupi - BR. Série de dados de 30 anos observados. Available from: 
https://www.climatempo.com.br/climatologia/589/gurupi-to 
 
CONAB. Cana-de-Açucar. Acompanhamento de safras – Cana-de-açúcar Safra. 2019.  
 
DIACONU, A., et al. Dinâmica do processo de produção de batata-doce cultivada em condições de solo arenoso da romênia. Pakistan Journal of 
Botany 2019, 51(2) 617-622. 
 
EMBRAPA. Sistema brasileiro de classificação de solos. 5ª ed. Brasília: Embrapa, 2018. 
 
EPE - Empresa de Pesquisas energéticas. Análise de Conjuntura dos Biocombustíveis. 2019. Available from: 
https://www.epe.gov.br/sitespt/publicacoesdadosabertos/publicacoes/PublicacoesArquivos/publicacao-402/EPE 
 
EPE - Empresa de Pesquisas energéticas. Balanço Energético Nacional 2020. 2020, Rio de Janeiro - Rj. Available from: 
https://www.epe.gov.br/sites-pt/publicacoes-
dadosabertos/publicacoes/PublicacoesArquivos/publicacao479/topico521/Relato%cc%81rio%20Si%cc%81ntese%20BEN%202020ab%202019_
Final.pdf 
 
FAO. Food and Agriculture Organization of the United Nations. Agricultural production: primary crops. Roma. 2021. Available from: 
http://www.fao.org 
 
FERREIRA, D.F. SISVAR-Sistema de análise de variância. 2018. 
 
FERREIRA, J.C. and DE RESENDE, G. M. Batata-doce: cultivar adequado faz toda a diferença. Embrapa Semiárido-Artigo em periódico indexado 
(ALICE), 2019. 
 
LÁZARI, T.M., et al. Path analysis in characteristics of sweet potato clones aiming ethanol yield. Brazilian Journal of Applied Technology for 
Agricultural Science. 2014, 7(2) 41-47. https://doi.org/10.5935/PAET.V7.N2.05  
 
LIMA, L.F., et al. Balanços energético e econômico para produção de etanol a partir de batata-doce. Pesquisa Agropecuária Brasileira. 2019, 
54. https://doi.org/10.1590/S1678-3921.pab2019.v54.26521  
 
LOURENÇO, A.M., et al. Potencial de clones experimentais de batata-doce para produção de etanol. Nativa. 2018, 6(4) 352-357. 
http://dx.doi.org/10.31413/nativa.v6i4.5613 
 
MACHADO, C.M.M. and ABREU, F. R. Álcool combustível a partir da batata. Batata Show, Itapetinga. 2007, 7(18) 34-36. 
 
MOTA, J.H., et al., 2016. Nutrição e adubação da cultura da batata-doce. In: R. de M. PRADO and A.B.C. FILHO, eds. Nutriçao e Adubação de 
Hortaliças. UNESP – Jaboticabal, pp. 541-558. 
 
NASSER, M.D., et al. Produtividade e qualidade de raízes de batata-doce propagadas por diferentes tamanhos de miniestacas. Scientia Plena. 
2020, 16(7). https://doi.org/10.14808/sci.plena.2020.070204 
 
NEUMANN, É.R. et al. Doses de potássio na produção e qualidade do álcool de batata-doce. Revista Brasileira de energias renováveis. 2014, 
3(4). DOI: http://dx.doi.org/10.5380/rber.v3i4.38617 
 
OLIVEIRA, A.M.S., et al. Performance of sweet potato clones for bioethanol production in different cultivation periods. Horticultura Brasileira. 
2017, 35, 57-62. https://doi.org/10.1590/s0102-053620170109 
 
OLIVEIRA, M.R.B., Et al. Produção de etanol a partir de melaço de cana. Revista de Estudos Ambientais. 2019, 21(1) 38-45. 
http://dx.doi.org/10.7867/1983-1501.2019v21n1p38-45 
 
PUSHPALATHA, M., VAIDYA, P.H. and ADSUL, P.B. Effect of graded levels of nitrogen and potassium on yield and quality of sweet potato 
(Ipomoea batatas L.). International Journal of Current Microbiology and Applied Sciences. 2017, 6(5) 1689-1696. 
https://doi.org/10.20546/ijcmas.2017.605.183 
 
RISSO, R. Etanol de batata-doce: otimização do pré-processamento da matéria-prima e da hidrólise enzimática. 2014. 

about:blank
https://www.epe.gov.br/sitespt/publicacoesdadosabertos/publicacoes/PublicacoesArquivos/publicacao-402/EPE
https://www.epe.gov.br/sites-pt/publicacoes-dadosabertos/publicacoes/PublicacoesArquivos/publicacao479/topico521/Relato%cc%81rio%20Si%cc%81ntese%20BEN%202020ab%202019_Final.pdf
https://www.epe.gov.br/sites-pt/publicacoes-dadosabertos/publicacoes/PublicacoesArquivos/publicacao479/topico521/Relato%cc%81rio%20Si%cc%81ntese%20BEN%202020ab%202019_Final.pdf
https://www.epe.gov.br/sites-pt/publicacoes-dadosabertos/publicacoes/PublicacoesArquivos/publicacao479/topico521/Relato%cc%81rio%20Si%cc%81ntese%20BEN%202020ab%202019_Final.pdf
http://www.fao.org/
https://doi.org/10.5935/PAET.V7.N2.05
https://doi.org/10.1590/S1678-3921.pab2019.v54.26521
http://dx.doi.org/10.31413/nativa.v6i4.5613
https://doi.org/10.14808/sci.plena.2020.070204
about:blank
about:blank
about:blank
https://doi.org/10.20546/ijcmas.2017.605.183


Bioscience Journal  |  2024  |  vol. 40, e40002  |  https://doi.org/10.14393/BJ-v40n0a2024-62933 

 

 
8 

Relationship of potassium doses with bioethanol yield in sweet potato in Cerrado soil 

SANTANA, W.R., et al. Identificação agronômica de genótipos de batata-doce em banco de germoplasma para fins industriais de etanol 
carburante. Tecnologia & Ciência Agropecuára. 2013, 7(1) 31-34. 
 
SELIN, N.E. and LEHMAN, C. "Biofuel". Encyclopedia Britannica. 2020.  
 
STROPARO, E.C., et al. Evaluation of Sweet Potato Cultivars to the Formation of Sugars with Potential for the Production of Ethanol. Revista 
Virtual de Química. 2019, 11(3), 605-615. https://doi.org/10.21577/1984-6835.20190046  
 
VIANA, D.J.E.S., et al. Avaliação da produtividade de genótipos de batata-doce para produção de bioetanol de primeira e segunda 
geração. African Journal of Biotechnology. 2017, 16(49) 2289-2298. https://doi.org/10.5897/AJB2017.16083  
 
VIZZOTTO, M., et al. Composição mineral em genótipos de batata-doce de polpas coloridas e adequação de consumo para grupos de 
risco. Brazilian Journal of Food Technology. 2018, 21. https://doi.org/https://doi.org/10.1590/1981-6723.17516  
 
 
Received: 25 August 2022 | Accepted: 5 September 2023 | Published: 31 January 2024 
 
 

 
 
  

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

https://doi.org/10.21577/1984-6835.20190046
https://doi.org/10.5897/AJB2017.16083
https://doi.org/https:/doi.org/10.1590/1981-6723.17516

