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e vinasse and yellow trap as an alternative in the ecological
control of radish (Raphanus sativus L.). A practical approach
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Abstract: e objective was to determine the dose for whitefly
control. e methodology is based on applied research, so
the Completely Randomized Block Design was implemented,
consisting of 3 blocks and 5 treatments which were: T1 0, T2

10, T3 20, T4 30 and T5 with 40 mL of vinasse/1.6 m2, these
were applied from the first week to the fourth week with doses
of 10 mL of vinasse/32 mL of water/week/1.6 m2. e physical
characteristics of the crop, the number of flies trapped in the
trap and the percentage of damage to the radish crop were also
evaluated and statistically evaluated using the analysis of variance
and Duncan's statistical method. It was determined that the
T5 treatment with 40 mL/1.6m2 excelled in the most optimal
results, which were the following values: Crops affected:31.67
%, whiteflies per trap:7, crop size: 26.58 cm, plant weight:37.26
g, agricultural yield:7.008 t/ha and bulb diameter:3.15 cm. It is
concluded that the application of vinasse is an agro ecological
alternative for whitefly control, with the best results being
observed with treatment T5.

Keywords: Vinasse, yellow trap, white fly, radish, performance.

Resumen: El objetivo fue determinar la dosis para el control de
mosca blanca. La metodología se basa en investigación aplicada,
por lo que se implementó el Diseño de Bloques Completamente
al Azar que constaron de 3 bloques y 5 tratamientos los cuales
fueron: T1 con 0, T2 con 10, T3 con 20, T4 con 30 y T5 con 40
mL de vinaza/1.6 m2, estas se aplicaron desde la primera semana
hasta la cuarta semana con dosis de 10 mL de vinaza/32 mL de
agua/ semana/1.6 m2. Asimismo, se evaluaron las características
físicas del cultivo, cantidad de moscas atrapadas en trampa y
porcentaje de daño al cultivo rabanito, con esta información
se evaluó estadísticamente, utilizando el análisis de varianza y
método estadístico de Duncan. Se determinó que el tratamiento
T5 con 40 mL/1.6m2 sobresalió en los resultados más óptimos
que fueron los valores siguientes: Cultivos afectados:31.67 %,
moscas blancas por trampa:7, tamaño de cultivo: 26.58 cm, peso
de planta:37.26 g, rendimiento agrícola:7.008 t/ha y diámetro
de bulbo:3.15 cm. Se concluye que la aplicación de vinaza es
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una alternativa agroecológica para el control de la mosca blanca,
observándose los mejores resultados con el tratamiento T5.

Palabras clave: Vinaza, trampa amarilla, mosca blanca, rabanito,
rendimiento.

Introduction

For many years, sugarcane organic wastes such as bagasse, vinasse and other wastes have not been optimally
treated or disposed of in the environment. As a result, this causes harm to public health and negative
environmental impact. Research has shown that industrial activities generate emissions of particles such as
soot and smoke due to the use of fuel oil and bagasse from the burning of sugar cane1. is situation affects
health, as the Ministry of Health has shown that inadequate management of these residues has negative
effects on health, ranging from simple laryngitis to more complex diseases such as cancer, neuropsychiatric
disorders and vascular diseases worldwide2.

Vinasse, an effluent derived from sugarcane residues (SR), obtained from large volumes of alcohol
distillation, whose final disposal is not adequately treated, on average, 10 to 15 L of vinasse/L of alcohol
produced are generated3. ese fresh by-products of the sugar industry (cachaza, bagasse and vinasse)
incorporated into the soil generate a negative impact on plants4. ere is another assessment that explains
that cachaza and vinasse, residues from the sugar agroindustry, have a negative impact when discharged into
bodies of water and a positive impact when applied to the soil, the application of vinasse mainly benefits
the chemical and biological properties of the soil, they conclude that vinasse benefits the soil by providing a
large amount of K and organic matter (OM)5. Due to this problem, it is necessary to develop an alternative
solution, which could be its use as a complement in the preparation of compost, or its application in pest
control, due to its chemical and physical characteristics. It should also be mentioned that these effluents are
characterized by high temperatures, acid pH, high COD (chemical organic demand) and total solids6

Hence, the incorporation of SR such as cachaza, bagasse, vinasse, has favored agriculture, whether in
the preparation of compost, due to its concentration of nutrients, such as nitrogen and microelements,
which supplement their availability in the soil, reducing environmental pollution and fertilizer costs. e
applications of pure vinasse as an organic amendment, produce marked residual effects, positively influencing
chemical properties, increasing assimilable OM, phosphorus and potassium contents, which made it possible
to dispense with mineral fertilization and maintain high agricultural yields7. Likewise, the disposal of
composted and/or biodigested vinasse in soils is a way of reducing the costs of distribution and application
of these and at the same time adding a certain value, in carrying out various treatments prior to their
application8.

It has been mentioned that there is an important need to carry out research on the biocidal effect
of agroindustrial and livestock by-products as a basis or complement for the registration of a series of
biopesticides, which would be very useful in agriculture9. It should be noted that vinasse, due to its properties,
can be used as a sustainable ecological alternative for pest control in vegetables, either because of its
expandable odor, acid pH, as a repellent for some insects, which are attracted by the yellow color and get
trapped in traps installed for this purpose, thus reducing the cost of production, obtaining ecological fruit
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and at the same time reducing environmental pollution. Currently, the biocidal effect of agro-industrial
and livestock by products will make it possible to comply with international environmental and health
commitments. e use of vinasse in aerobic fermentation processes is feasible because it is rich in carbon and
some salts such as potassium and calcium, making it an important source of microbial growth10. Its use for the
ecological control of pests, as a substrate for the propagation of microorganisms such as Trichoderma spp. can
have effects on some diseases or nematodes, reducing damage to the crop and increasing its yield11. e study
of its physicochemical properties, its importance if biological treatments are to be used12. erefore, the dose
of vinasse can reduce the damage of the white fly (Trialeurodes vaporariorum), a pest of economic importance
in vegetables, compared to synthetic insecticides that have generated resistance with adverse effects for the
environment. e high sugars and organic matter of the SR (vinasse), could be used as substrates to favor the
multiplication of beneficial microorganisms such as Trichoderma spp.13.

erefore, this research was carried out on the use of vinasse as an ecological alternative for pest control
and to reduce the damage caused by the white fly in vegetables in the area.

Materials and methods

Location of the experiment. e research was carried out in the district of Barranca, province of Barranca,
located in the Lima region, temperature 23 to 25° C, relative humidity 85 to 88 %, sandy loam soil type14.

TABLE 1
Treatment of vinasse doses

Dose: mL/32 mL water/week, TA Total: mL/1.6 m2, TH Total application: L./ha
e water used to dilute the vinasse was groundwater.

A Completely Randomized Block Design (CRBD) was used, consisting of 3 blocks and 5 treatments
which were: T1 with 0, T2 with 10, T3 with 20, T4 with 30 and T5 with 40 mL of vinasse/1.6 m2, taking
into account a control treatment and the vinasse was dosed at a rate of 10 mL/32 mL of water/week (Table
1), applied with doses of 8 mL/24 mL of water /1.6m2 /week15, to reduce or eliminate the action of the
earthworm, the dose used was proportional to that used16.

Radish seed was sown at distances of 0.10 m between plants and 0.50 m between rows, and yellow traps
were placed in all the demonstration plots, smeared with glue for traps. Data were recorded from sowing to
harvesting of the radish crop in each plot and the number of whiteflies stuck in the yellow traps.

e application of the vinasse doses of 10 mL of vinasse/32 mL of water/1.6 m2 from the first week
to the fourth week, according to Table 1. Experiment procedures. Field preparation was carried out in
a conventional manner, i.e., the way it is done by farmers in the area. Soil samples were taken from the
experimental area in a staggered manner and only 1 kg was taken to the National Institute for Agrarian
Innovation (INIA) for evaluation17. e physical characteristics of the radish crop were then evaluated, such
as: plant size (TS), plant weight (PW), commercial yield (CY) and equatorial bulb diameter (EBD), and
the data were processed using analysis of variance and Duncan's test at 5 % error. Finally, yellow traps were
placed in each plot to attract and trap the insects; the trap measures 40 cm long by 20 cm wide. Five days aer
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planting and at harvest time, the insects stuck in each trap were counted. Once the data were obtained, they
were processed by statistical analysis. Analysis of variance. e experimental information was processed with
the analysis of variance, which allowed determining if there was an effect of the vinasse dose on the physical
characteristics and on the ecological control of this pest.

Duncan's test. is statistical operation was performed when it was determined that there was statistical
significance in the physical characteristics of the crop.

Results

Soil analysis: neutral pH (6.8 - 7.3), low MO concentration (2-4 %), nitrogen (0.1-0.2 %), phosphorus (12-36
ppm), potassium (12-250 ppm), calcium carbonate medium concentration and no danger of salts (Table 2).

TABLE 2
Basic soil fertility analysis for radish crop18

EC: electrical conductivity, OM: organic matter, mEq: milliequivalent, CEC-E: cation exchange capacity, ppm: parts per million.

e concentration of microelements, low values of copper and boron, normal iron, zinc in excess, so it was
necessary to apply organic matter to supply these elements (Table 3).

TABLE 3
Trace element concentrations in the area of the experiment19

Characteristics of the vinasse. Percentage of total solids 8.2 %, total ashes 3.99 % and others. In nutrients,
a concentration of 2.35 mg of nitrogen was obtained. Also in the physical characteristics a pH of 4.92 was
obtained, electrical conductivity a value of 365.7 mS/cm. (Table 4).

TABLE 4
Physical and chemical characteristics of vinasse15

Percentage of plants affected. Affected by whitefly per week, is shown in Table 5, T5 with 31.67 %.



Journal of the Selva Andina Biosphere, 2022, vol. 10, no. 1, ISSN: 2308-3867

PDF generated from XML JATS4R 50

TABLE 5
Percentage of Plants Affected by Whiteflies

TA Total, of vinasse application (mL/1.6 m2)

Statistical analysis of the number of whiteflies per yellow trap. Table 6, there was no significance. Treatment
T5 with 7 whiteflies attached to the trap stood out in relation to the other treatments.

TABLE 6
Statistical analysis of number of whiteflies per yellow trap

TA Total, of vinasse application (mL/1.6 m2), Q Quantity (N whiteflies/trap Yellow fly/1.6 m2

Plant size. e TP is detailed in Table 7, it indicates that there were no statistical differences, its coefficient
of variation was 12.21 %, T5 with 25.68 cm stood out in relation to the other treatments.

Plant weight. e PP shown in Table 7 shows that there was no significance in the treatments and it is
observed that T5 with 37.26 g obtained higher weight in relation to the others.

Commercial yield. Table 7 shows that there were no statistical differences, however, T5 with 7.008 t/ha
obtained the highest yield. Equatorial diameter. As shown in Table 7, there was no effect of dose in the
treatments, T5 with 3.15 cm differed from the others.

TABLE 7
Physical characteristics of the radish crop

Total, of vinasse application (mL/1.6 m2), CY commercial yield (t/ha),
TP Plant size (cm), PP Plant weight (g), DE Bulb equatorial diameter (cm)
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Discussion

According to the results, the percentage of affected plants shown in Table 5, it can be seen that the T5

treatment with the lowest level of affectation that registered a value of 31.67 %, compared to the rest of
the treatments. erefore, at this dose of vinasse, a control effect on the propagation of this insect was
verified, showing a lower level of damage (deterioration of the plant, reflected mainly in the leaves and in
the agricultural yield, due to the action of the whitefly). is is due to the fact that the dose of higher
concentration of vinasse and consequently also higher volatilization of its components, causes an intense
odor that makes a hostile effect to the white fly to the radish crop, causing less damage to the plant and
increasing the agricultural yield, in this regard Senatore et al.20, indicate, with the purpose of reducing the
resistance of this insect, by the excessive use of synthetic insecticides, environmental pollution and the cost
of production, the application of vinasse and its different effects on the microbiota of the soil is important. It
is important to mention that vinasse is the main by-product resulting from the production of bioethanol, it
is a dark brown effluent with a strong odor and acid pH. is is due to its high contamination power, which
is favored by substances such as: phytotoxins, antibacterials and recalcitrant compounds such as phenols,
polyphenols and heavy metals, which have negative effects on microorganisms and plants21. e vinasse is
composed of organic materials and mineral nutrients, which are part of plant compounds and constituents
such as amino acids, proteins, lipids, various acids, enzymes, sugars and hormones22. With respect to the
number of whiteflies per yellow trap, which is detailed in Table 6, it can be seen that there was no significance,
i.e. the applications of vinasse did not have a statistical influence on the control of this insect, however, the
highest dose, which is treatment T5 with 7 whiteflies trapped, stood out in relation to the other treatments. It
is an acid liquid (pH 3.7 to 5), with a characteristic odor, whose coloration varies from amber yellow to dark
brown and which presents high temperature when produced23.e vinasse dose of 250 m3 ha-1 increased the
K content in the cachaza compost and increased the P content24. However, a problem that persists is that the
possible agronomic application of vinasse (both in the field and in experimental conditions) is its intense and
persistent odor due to the presence of melanoidins25. In the evaluations of the physical characteristics of the
radish crop such as PS, Table 7, the applications of vinasse did not influence, however, T5 with 26.58 cm stood
out in comparison to the others. At this dose of vinasse, greater availability of nutrients such as nitrogen,
potassium and other micronutrients was obtained, and its physical characteristics mentioned influenced in
repelling insects, which affected the development of PH, presenting good architecture. e application of
vinasse in soil and its possible agricultural use in coriander (Coriandrum sativum), in the length of stems
treated with 20 % v/v vinasse are greater than those obtained in T0. e treatments with 5.152 and 7.879
L/ha had the greatest height26. e application of fortified vinasse (T3) showed the best vegetative growth
30 days aer sowing, surpassing by 25 cm in height on average all the treatments in corn crops27. It was
investigated that Spirulina and vinasse have properties that favor the growth and development of crops,
thus improving their nutritional quality28. e PW, Table 7, did not show statistical significance, it was also
observed that the T5 treatment with 37.26 g stood out in comparison to the other treatments. erefore, it
can be interpreted that there was an effect of the dose of vinasse on the PW, the dose of vinasse influenced
the higher PW, at this dose, concentrations of nitrogen, phosphorus, potassium and microelements were
added to the soil, and the greater availability of these elements promoted the absorption of other nutrients
that influenced the development of the plant and therefore its weight. It should be noted that the contents
of assimilable phosphorus and potassium in the soil benefited from the application of 60 m3 ha-1 of vinasse;
the pH was not influenced by the application of this product. Likewise, the results obtained allow us to
identify the potential of vinasse as an alternative for fertilization29. In relation to the application of vinasse
for fertilizer purposes, some authors maintain that there was a positive effect observed during the application
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of vinasse, increasing total organic carbon and inorganic nitrogen, which was used by corn plants30. e CY,
Table 7, indicates that there was no significance, in other words, there was no effect of vinasse application,
but it should be noted that T5 with 7.008 t/ha obtained the highest yield compared to the other treatments.
is result indicates that at this dose of vinasse, nutrients such as nitrogen, phosphorus, potassium and other
nutrients were incorporated into the soil, which increased the availability and greater absorption of these
elements that influenced the development of the plant and therefore the yield. In relation to the favorable
effects of the application of vinasse in agriculture, there is information that the composting of vinasse effluent
in organic residues of sugarcane bagasse, in order to increase the nitrogen in the final composition of this
fertilizer, guano from guinea pigs was incorporated into this mixture, also taking into account the basic
analysis of soil fertility, for the radish crop (R. Sativus, L)31. Another study treated SR, with the objective
of using it as a fertilizer to minimize the use of synthetic fertilizers. To obtain this fertilizer, compost was
made with 16.5 kg of stubble, 16.5 kg of guano from guinea pigs, 11 kg of bagasse and 11 liters of vinasse,
the statistical analysis applied was analysis of variance and Duncan, it was determined that T4 excelled in
yield with 15.39 tn/ha, PW 44.66 g, PL 25.16 cm, DE 3.60 cm, polar diameter with 4.80 cm, RL 10.35 cm32.
In ED Table 7, it was determined that there was no dose effect of vinasse applications in the treatments.
However, T5 with 3.15 cm stood out compared to the other treatments. is result analyzes that this dose of
vinasse influenced the bulb thickness, hence with this dose of vinasse nutrients such as nitrogen, phosphorus,
potassium and other micronutrients were incorporated into the soil, which increased the availability and
greater efficiency of absorption of these elements that influenced the development of the plant and therefore
the thickness of the fruit. It is worth mentioning that many studies have concluded that the use of vinasse is
an organic alternative to reduce inorganic (chemical) fertilization, mainly due to its high nutritional content
at low cost and soil chemical conditions33. e vinasse used rationally fully satisfies the needs of N, K and
S, reducing fertilizer costs34. It is concluded that the current application of vinasse contributes to improve
productivity by increasing crop biomass.

Literatura Citada

1. Bustamente Marín CK, Hernández Suárez BMR (dir). Análisis de la situación actual de las emisiones del Ingenio
Central Progreso, Veracruz [tesis licenciatura]. [Veracruz]: Universidad Veracruzana; 2014 [citado 26 de
octubre de 2021]. Recuperado a partir de: https://cdigital.uv.mx/handle/123456789/46736

2. Tovar Artunduaga M, Losada Salazar GM, García TF. Impacto en la salud por el inadecuado manejo de los residuos
peligrosos. Ingenierías USBMed 2015;6(2):46-50. DOI: https://doi.org/10.21500/20275846.1731

3. Torres Gaviria LF, Ocampo Vélez JC, Socarrás Cárdenas A. Reducción del nivel de potasio en vinaza de destilería
utilizando resinas de intercambio iónico. Rev Investig Agrar Ambient 2019;10(1):107-18. DOI: https://doi.o
rg/10.22490/21456453.2177

4. Bohórquez A, Puentes YJ, Menjivar JC. Evaluación de la calidad del compost producido a partir de subproductos
agroindustriales de caña de azúcar. Cienc Tecnol Agropecu 2014;15(1):73-81. DOI: https://doi.org/10.2193
0/rcta.vol15_num1_art:398

5. Quiroz Guerrero I, Pérez Vázquez A. Vinaza y compost de cachaza: efecto en la calidad del suelo cultivado con caña
de azúcar. Rev Mex Cienc Agríc 2013;4(Suppl 5):1069-75. DOI: https://doi.org/10.29312/remexca.v0i5.1313

6. Sandoval Rojas ME, Hernández Muñoz AF (dir), Houbron E (dir). Tratamiento de vinazas provenientes de etanol
en un reactor de lecho fluidizado inverso [tesis doctoral]. [Madrid]: Universidad Politécnica de Madrid; 2015
[citado 16 de octubre de 2021]. Recuperado a partir de: https://oa.upm.es/40681/

7. Armengol JE, Lorenzo R, Fernández N. Utilización de la vinaza como enmienda orgánica y su influencia en las
propiedades químicas de vertisoles y en los rendimientos de la caña de azúcar. Cultrop 2003;24(3):67-71.

https://cdigital.uv.mx/handle/123456789/46736
https://doi.org/10.21500/20275846.1731
https://doi.org/10.22490/21456453.2177
https://doi.org/10.22490/21456453.2177
https://doi.org/10.21930/rcta.vol15_num1_art:398
https://doi.org/10.21930/rcta.vol15_num1_art:398
https://doi.org/10.29312/remexca.v0i5.1313
https://oa.upm.es/40681


José Antonio Legua-Cárdena, et al. The vinasse and yellow trap as an alternative in the ecological...

PDF generated from XML JATS4R 53

8. Santos M, Martín F, Diánez F, Carretero F, García-Alcázar M, de Cara M, et al. Efecto de la aplicación de
vinaza de vino como biofertilizante y en el control de enfermedades en el cultivo de pepino [Internet].
Almería: Universidad de Almería; 2007 [citado 12 de octubre de 2021]. 9 p. Recuperado a partir
de: http://webantigua.agroecologia.net/recursos/publicaciones/publicaciones-online/2009/eventos-seae/cds/
congresos/actas-bullas/seae_bullas/verd/sesiones/16%20S4CSANIDAD%20(III)/S4C8.pdf

9. Valeiro A, Portocarrero R, Ullivarri E, Vallejo J. Los residuos de la Industria Sucro-alcoholera Argentina [Internet].
Buenos Aires: Instituto Nacional de Tecnología Agropecuaria; 2017 [citado 2 de octubre de 2021]. 16 p.
Recuperado a partir de: https://inta.gob.ar/sites/default/files/inta_residuos_sucro_alcoholera_argentina.pdf

10. Campos CR, Mesquita VA, Silva CF, Schwan RF. Efficiency of physicochemical and biological treatments
of vinasse and their influence on indigenous microbiota for disposal into the environment. Waste Manag
2014;34(11):2036-46. DOI: https://doi.org/10.1016/j.wasman.2014.06.006

11. Carbajo Romero MS, Ojeda Fermoselle AC, Meneguzzi N, Canteros BI, Rodríguez G. Comportamiento de
hongos en medios con vinaza de caña de azúcar. En: Monetta P, Paroldi HE, Miguel RE, editores. II Simposio de
Residuos Agropecuarios y Agroindustriales del NOA y Cuyo. Instituto Nacional de Tecnología Agropecuaria
[Internet]. San Juan: Instituto Nacional de Tecnología Agropecuaria; 2019 [citado 3 de septiembre de 2021].
p. 47-50. Recuperado a partir de: https://inta.gob.ar/documentos/los-residuos-de-la-industria-sucro-alcoholer
a-argentina

12. Aristizábal Alzate CE. Caracterización físico-química de una vinaza resultante de la producción de alcohol de una
industria licorera, a partir del aprovechamiento de la caña de azúcar. Ing.USBMed 2015;6(2):36-41. DOI: htt
ps://doi.org/10.21500/20275846.1729

13. Aguilar-Astudillo E, Rodríguez-Hernández C, Bravo-Mojica H, Soto-Hernández RM, Bautista-Martínez N,
Guevara-Hernández F. Repelencia de adultos de mosca blanca Trialeurodes vaporariorum (Heteroptera:
Aleyrodidae) con clavo y pimienta. Rev Colomb Entomol 2020;46(2): e7520. DOI: https://doi.org/10.25100
/socolen.v46i2.7520

14. Senatore D. Vinaza como fertilizante de caña azucarera: efectos sobre la comunidad bacteriana del suelo [tesis
maestría]. [Montevideo]: Universidad la República; 2013 [citado 16 de septiembre de 2021]. Recuperado a partir
de: https://www.colibri.udelar.edu.uy/jspui/handle/20.500.12008/6446

15. Gálvez Torres E, Legua Cárdenas J, Cruz Nieto D, HuamánCarranza M. Efecto de dosis de vinaza en el cultivo
de rabanito (Raphanus sativus L.), para el control ecológico del gusano de tierra. AS 2020;13(2):274-85. DOI:
https://doi.org/10.32911/as.2020.v13.n2.740

16. Viteri Vizuete ED. Evaluación de la vinaza de caña como abono orgánico y su posible efecto tóxico en el cultivo de
rábano (Raphanus sativus) [tesis licenciatura]. [Quito]: Universidad Central del Ecuador; 2015 [citado 26 de
octubre de 2021]. Recuperado a partir de: http://www.dspace.uce.edu.ec/handle/25000/6428

17. Bazán Tapia R. Manual de procedimientos de los análisis de suelos y agua con fines de riego [Internet]. Lima:
Instituto Nacional de Innovación Agraria; 2017 [citado 12 de octubre de 2021]. 92 p. Recuperado a partir de: h
ttps://repositorio.inia.gob.pe/bitstream/20.500.12955/504/1/Bazan-Manual_de_procedimientos_de_los.pdf

18. Instituto Nacional de Innovación Agraria (INIA) - Huaral. Análisis básico de fertilidad de suelos. Hoja análisis
de suelo del distrito de Barranca. Laboratorio de Suelos de Instituto Nacional de Innovación Agraria - Huaral.
Perú. 2018

19. Universidad Nacional Agraria LA Molina (UNALM). El Laboratorio de Análisis Agua, Suelo y Medio Ambiente.
Resultado de análisis de vinaza. Universidad Agraria La Molina. 2018, Lima-Perú.

20. Senatore D, Queirolo A, Wajswol S, Bajsa N. Monitoreo de la aplicación de vinaza como fertilizante en caña de
azúcar con indicadores microbianos de suelo. INNOTEC 2017;(13);92-7. DOI: https://doi.org/10.26461/13
.09

21. Prasad MN. Recovery of resources from biowaste for pollution prevention. In: Prasad MNV, Shih K, editors.
Environmental Materials and Waste. Ámsterdam: Elsevier B.V;2016. p. 1-19. DOI: https://doi.org/10.1016/
B978-0-12-803837-6.00001-9

http://webantigua.agroecologia.net/recursos/publicaciones/publicaciones-online/2009/eventos-seae/cds/congresos/actas-bullas/seae_bullas/verd/sesiones/16%20S4CSANIDAD%20(III)/S4C8.pdf
http://webantigua.agroecologia.net/recursos/publicaciones/publicaciones-online/2009/eventos-seae/cds/congresos/actas-bullas/seae_bullas/verd/sesiones/16%20S4CSANIDAD%20(III)/S4C8.pdf
https://inta.gob.ar/sites/default/files/inta_residuos_sucro_alcoholera_argentina.pdf
https://doi.org/10.1016/j.wasman.2014.06.006
https://inta.gob.ar/documentos/los-residuos-de-la-industria-sucro-alcoholera-argentina
https://inta.gob.ar/documentos/los-residuos-de-la-industria-sucro-alcoholera-argentina
https://doi.org/10.21500/20275846.1729
https://doi.org/10.21500/20275846.1729
https://doi.org/10.25100/socolen.v46i2.7520
https://doi.org/10.25100/socolen.v46i2.7520
https://www.colibri.udelar.edu.uy/jspui/handle/20.500.12008/6446
https://doi.org/10.32911/as.2020.v13.n2.740
http://www.dspace.uce.edu.ec/handle/25000/6428
https://repositorio.inia.gob.pe/bitstream/20.500.12955/504/1/Bazan-Manual_de_procedimientos_de_los.pdf
https://repositorio.inia.gob.pe/bitstream/20.500.12955/504/1/Bazan-Manual_de_procedimientos_de_los.pdf
https://doi.org/10.26461/13.09
https://doi.org/10.26461/13.09
https://doi.org/10.1016/B978-0-12-803837-6.00001-9
https://doi.org/10.1016/B978-0-12-803837-6.00001-9


Journal of the Selva Andina Biosphere, 2022, vol. 10, no. 1, ISSN: 2308-3867

PDF generated from XML JATS4R 54

22. Lugo P. Evaluación del uso de la vinaza (residuo industrial) para la obtención de ácido cítrico empleando Aspergillus
niger [tesis maestría]. [Valencia]: Universidad de Carabobo; 2017 [citado 6 de octubre de 2021]. Recuperado a
partir de: http://mriuc.bc.uc.edu.ve/bitstream/handle/123456789/4386/plugo.pdf?sequence=1

23. García A, Rojas CA. Posibilidades de uso de la vinaza en la agricultura de acuerdo con su modo de acción en los
suelos. Tecnicaña [Internet]. 2005;9 (17): 3-13. Recuperado a partir de: https://xdoc.mx/documents/posibilid
ades-de-uso-de-la-vinaza-en-la-agricultura-de-acuerdo-con-5e1cd14799680

24. Zérega ML, Echner E, Hernández T, Arrieche A, Franco N, López A. Efecto de la vinaza y la fertilización química
sobre el suelo y tres variedades de caña de azúcar en Venezuela. En: VI Congreso Asociación de Técnicos
Azucareros de Latinoamérica y el Caribe. Guayaquil, Ecuador; 2006. p. 249-61.

25. Reynolds TM. Chemistry of nonenzymic browning. I. e reaction between aldoses and amines. Adv Food Res
1963;12:1-52. DOI: https://doi.org/10.1016/s0065-2628(08)60005-1

26. Arcila Hernández A. Evaluación de la aplicación de vinaza en suelo y su posible uso agrícola en plantas de cilantro
(Coriandrum sativum) [tesis licenciatura]. [Maracay]: Universidad de Carabobo; 2017. [citado 16 de octubre
de 2021]. Recuperado a partir de: http://www.riuc.bc.uc.edu.ve/handle/123456789/4583

27. Fernández Pelicó NY. Respuesta del crecimiento y rendimiento (Kg/ha) del cultivo, Zea mays L. Poaceae "Maíz"
con tres tipos de vinaza y su efecto en las propiedades químicas del suelo [tesis licenciatura]. [Mazatenango]:
Universidad San Carlos Guatemala; 2016 [citado 16 de octubre de 2021]. Recuperado a partir de: https://rep
ositoriosiidca.csuca.org/Record/RepoUSAC5310

28. Núñez-Vázquez MC, Delgado-Acosta C, López-Padrón I, Martínez-González L, Reyes-Guerrero Y, Pérez-
Domínguez G, et al. Nuevo bioestimulante y su influencia en la producción del frijol común. Cultrop
2020;41(4).e08.

29. Pineda Ruiz E, Chico Lamas Y, Vidal Díaz ML, Becerra de Armas E, AcostaHernández F, FernándezDenis I, et
al. Uso alternativo de la vinaza en la fertilización de la caña de azúcar, efectos sobre el cultivo y el suelo. Cent
Agríc 2015;42(1):31-6.

30. Tuesta Popolizio DA. Efecto de la aplicación de vinazas de la industria del tequila en el cultivo del maíz y en
la asociación planta-hongos micorrízicos arbusculares (HMA) [tesis licenciatura]. [Guadalajara]: Centro de
Investigación y Asistencia en Tecnología y Diseño del Estado de Jalisco, A.C.; 2017 [citado 26 de octubre de
2021]. Recuperado a partir de: https://ciatej.repositorioinstitucional.mx/jspui/bitstream/1023/382/1/Diego
%20Tuesta%20Popolizio.pdf

31. Inga Sotelo MA. Estudio de compostaje del efluente vinaza de la actividad industrial azucarera para btener mayor
rendimiento ecológico en el cultivo de rabanito (Raphanus Sativus L) [tesis doctoral]. [Huacho]: Universidad
Nacional José Faustino Sánchez Carrión; 2020 [citado 16 de octubre de 2021]. Recuperado a partir de: http:/
/repositorio.unjfsc.edu.pe/handle/UNJFSC/4212

32. Gálvez Torres E, Legua Cárdenas J, Cruz Nieto D, Caro Soto F, Inga Sotelo M. Evaluación de Abono Orgánico
de Vinaza y Bagazo de la Caña de Azúcar para la producción ecológica de rabanito (Raphanus sativus L.). AS
2019;12(2):236-49. DOI: https://doi.org/10.32911/as.2019.v12.n2.645

33. Jaramillo Chamba RA, Novoa V (dir). Efecto de la vinaza, en el rendimiento de una mezcla forrajera establecida
en un Andisol [tesis licenciatura]. [Quito]: Escuela Politécnica Nacional; 2010 [citado 10 de octubre de 2021].
Recuperado a partir de: https://bibdigital.epn.edu.ec/bitstream/15000/1688/1/CD-2651.pdf

34. Korndörfer GH, Nolla A, Gama AJM. Manejo, aplicación y valor fertilizante de la vinaza para caña de azúcar y
otros cultivos. Tecnicaña [Internet]. 2010 [citado 5 de octubre de 2021]; (24): 23-28. Recuperado a partir de:
https://issuu.com/revistatecnicana/docs/tec_no24_2010

Notes

Source of financing:e present study was partially financed by the Universidad Nacional José Faustino Sánchez Carrión, with
access to information and laboratory analysis.
_______

http://mriuc.bc.uc.edu.ve/bitstream/handle/123456789/4386/plugo.pdf?sequence=1
https://xdoc.mx/documents/posibilidades-de-uso-de-la-vinaza-en-la-agricultura-de-acuerdo-con-5e1cd14799680
https://xdoc.mx/documents/posibilidades-de-uso-de-la-vinaza-en-la-agricultura-de-acuerdo-con-5e1cd14799680
https://doi.org/10.1016/s0065-2628(08)60005-1
http://www.riuc.bc.uc.edu.ve/handle/123456789/4583
https://repositoriosiidca.csuca.org/Record/RepoUSAC5310
https://repositoriosiidca.csuca.org/Record/RepoUSAC5310
https://ciatej.repositorioinstitucional.mx/jspui/bitstream/1023/382/1/Diego%20Tuesta%20Popolizio.pdf
https://ciatej.repositorioinstitucional.mx/jspui/bitstream/1023/382/1/Diego%20Tuesta%20Popolizio.pdf
http://repositorio.unjfsc.edu.pe/handle/UNJFSC/4212
http://repositorio.unjfsc.edu.pe/handle/UNJFSC/4212
https://doi.org/10.32911/as.2019.v12.n2.645
https://bibdigital.epn.edu.ec/bitstream/15000/1688/1/CD-2651.pdf
https://issuu.com/revistatecnicana/docs/tec_no24_2010


José Antonio Legua-Cárdena, et al. The vinasse and yellow trap as an alternative in the ecological...

PDF generated from XML JATS4R 55

Conflicts of interest:ere is no conflict of interest in the development of the research.
______

Acknowledgments:e authors would like to thank the Universidad Nacional José Faustino Sánchez Carrión for logistical
support.
______

Ethical considerations:For the development of this research, the established norms regarding ethics and morality were followed.
______

Research limitations:Financial difficulties and restrictions were encountered in finding similar research to ascertain the state of
knowledge of our research.
_______

Authors' contribution:José Antonio Legua Cárdenas, statistical processing and data analysis and interpretation. Dante Daniel
Cruz Nieto, collaborated in the field data collection and conduct of all the technical aspects of the research. Jose Vicente Nunja
García, participated in the critical interpretation of the information from the physical-chemical analysis and Félix Gil Caro Soto,
in the revision of style and writing of the scientific article.
_____

Article ID:113/JSAB/2021
_______

Editor's Note:Journal of the Selva Andina Biosphere (JSAB) remains neutral with respect to jurisdictional claims published on
maps and institutional affiliations.

Alternative link

http://www.scielo.org.bo/scielo.php?
script=sci_arttext&pid=S2308-38592022000100046&lng=es&nrm=iso&tlng=en (html)

http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S2308-38592022000100046&lng=es&nrm=iso&tlng=en
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S2308-38592022000100046&lng=es&nrm=iso&tlng=en

