(U]
'.1 u D ESC Revista de Ciéncias Agroveterinarias Research Article 8

Universidade do Estado de Santa Catarina (UDESC)

Basalt powder in the biodynamic bean cultivation system:
a study in the city of Curitibanos-SC

Po6 de basalto no sistema de cultivo biodindmico do feijjao: estudo no municipio de
Curitibanos-SC

Cleber Bosetti (ORCID 0000-0003-3117-8998) Anténio Lunardi Neto (ORCID 0009-0002-0342-045X)
Universidade Federal de Santa Catarina, Curitibanos, SC, Brasil. *Corresponding author: cbbosetti@yahoo.com.br

Submitted: July 4 2024 | Acceoted: October 1, 2024

ABSTRACT

This work sought to evaluate the effects of the use of basalt powder on the development of bean (Phaseolus
vulgaris) crops in a biodynamic production system. The experiment, conducted in the field, in the biodynamic
space of the Center for Rural Sciences (CCR) of the Federal University of Santa Catarina (UFSC), located
in the city of Curitibanos-SC, was done through a Randomized Block Design (DBC) with three treatments:
T1 control (without the use of basalt powder), T2 dosage of 2 t/ha of basalt powder and T3 dosage of 3t/ha
of basalt powder. All treatments received the biodynamic preparations PB 500, Fladen and PB 501, in
addition to the poultry litter at a dosage of 3 t/ha. The research methodology consisted of performing Analysis
of Variance (ANOVA) and Tukey's Test to compare the plant height averages of each treatment after 30
days of planting and dry weight of harvested beans. In addition, Polynomial Regression Analysis was
performed, along with the calculations of Maximum Technical Efficiency (TEM) and Maximum Economic
Efficiency (MEE) to stipulate the optimal point of economic viability of the application of basalt powder. The
results indicated that T2 and T3 showed higher initial vegetative growth (plant height) in comparison to T1;
T3 differed from T1 in yield (weight of dry grains) and that the economic viability of using basalt powder in
the biodynamic system, considering only the current prices of the input-output ratio, has its optimal point of
TEM at 0.61 t/ha and MEE at 0.59 t/ha. With this, it is concluded that there are indications of positive effects
of the application of basalt powder for bean yield in the biodynamic system and that the technical and
economic feasibility studies need to be improved due to the slow pace of nutrient availability of basalt
powder.
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RESUMO

Esse trabalho buscou avaliar os efeitos da utilizagcdo do pd de basalto no desenvolvimento da cultura do
feijdo (Phaseolus vulgaris) em sistema de producéo biodindmico. O experimento, realizado a campo no
espaco biodindmico do Centro de Ciéncias Rurais (CCR) da Universidade Federal de Santa Catarina
(UFSC), localizado no municipio de Curitibanos-SC, foi conduzido por meio do Delineamento em Blocos
Casualizados (DBC) com trés tratamentos: T1 testemunha (sem a utilizacéo do p6 de basalto), T2 dosagem
de 2 t/ha de p6 de basalto e T3 dosagem de 3t/ha de pd de basalto. Todos os tratamentos receberam os
preparados biodinamicos PB 500, Fladen e PB 501, além da cama de aviario na dosagem de 3 t/ha. A
metodologia da pesquisa consistiu na realizacdo de Andlises de Variancia (ANOVA) e do Teste de Tukey
para comparar as médias dos tratamentos para a altura das plantas apés 30 dias do plantio e para o peso
seco do feijdo colhido. Além disso foi realizada a Andlise de Regressao Polinomial com a qual foram feitos
os calculos da Maxima Eficiéncia Técnica (MET) e da Maxima Eficiéncia Econdmica (MEE) para estipular
0 ponto 6timo da viabilidade econdmica da aplicagdo do p6 de basalto. Os resultados indicaram que T2 e
T3 apresentaram crescimento vegetativo inicial (altura das plantas) superior em relagdo a T1; que T3
diferenciou-se de T1 para a produtividade (peso dos graos secos) e que a viabilidade econbémica da
utilizagdo do p6 de basalto no sistema biodindmico, considerando-se somente 0s pregos correntes da
relagdo insumo-produto, possui seu ponto 6timo da MET em 0,61t/ha e da MEE em 0,59 t/ha. Com isso
conclui-se que ha indicativos de efeitos positivos da aplicacdo do pé de basalto para a produtividade do
feijdo no sistema biodindmico e que os estudos de viabilidade técnica e econdmica precisam ser
aperfeicoados em devido ao ritmo lento de disponibilidade dos nutrientes pelo p6 de basalto.
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INTRODUCTION

Food and nutrition security, which includes access to adequate quantity,
diversity, and quality of food made available to people (FAO 2023) is one of the major
problems of the twenty-first century, especially considering the context of climate
change and demographic projections. In view of this, it is essential to foster resilient,
efficient, and low-energy cost production systems to make healthy and nutritious food
available to the population (LADERCHI et al. 2024). Considering aspects of the
Brazilian food culture, beans (Phaseolus vulgaris) are one of the fundamental foods
for food and nutritional security (BELIK 2020), being an important source of protein,
iron and carbohydrates, which contribute to the arrangement of dishes with adequate
nutritional balance (DOMENE et al. 2021).

Despite its importance for food and nutritional security, there has been a
reduction in the cultivated area and number of rural establishments dedicated to this
crop (IBGE 2006 and 2017), reflecting the cost-benefit ratio and opportunity costs
offered by other crops. Most of the beans produced and consumed in Brazil are made
in conventional production systems, based on synthetic mineral fertilizers, however,
studies indicate that it is possible to produce it in systems such as agroecological,
organic, biodynamic, among others, achieving similar yields (CARVALHO &
WANDERLEY 2007, DARTORA et al. 2022), especially with poultry-based fertilization
(PEREIRA 2015, PARIZOTTO et al. 2016). However, in recent years, remineralization
with rock powder has proven to be an interesting alternative for the nutritional
management of soil and for improving the productivity of agroecological production
systems (SANTOS et al. 2015, REIS DE SA 2023).

The use of the so-called remineralizers based on ground rocks can provide soils
with important and varied amounts of essential nutrients for plants, depending on the
characteristics of the product used, with basalts being the most used rocks in southern
Brazil to increase soil’'s mineral reserve of (MARTINS et al. 2023). Basalt powder is an
important source of minerals such as calcium (Ca), magnesium (Mg), iron (Fe),
phosphorus (P), potassium (K) and silicon (Si), although the process of releasing these
minerals occurs slowly and gradually (ALOVISI et al. 2021). In this sense, its use is
conditioned to its combination with other sources of nutrients that have a more
immediate release to plants. As it is a rock powder found in nature, basalt powder is
compatible with agroecological production systems (MAPA 2011) including biodynamic
systems.

In the biodynamic cropping system, agricultural production is based on the
following principles: a) soil and plant nutrition is conceived as a broad process that
takes place through the use of biodynamic compost, made from plant remains and
animal manure available in the agricultural organism and which acts on the availability
of organic matter and minerals for the soil and plants; b) the application of Biodynamic
Preparations (PB 500, Fladen and PB 501): the first two are made from cattle manure,
applied to the soil when planting crops and work as nutritional activators for plant
growth, and the third, made from silica powder, is applied to plant flowering and works
as an activator for the nutritional concentration of fruits and seeds (STEINER 2017,
MIKLOS 2019); c) the observation of the astronomical calendar, which serves as a
guide to orient agricultural activities (THUN 1986); d) and crop rotation and integration
that provides mutual benefits to crops (DEFUNE 2000).

Guided by the premise of the individuality of the agricultural organism, biodynamic

agriculture seeks to strengthen the autonomy of resources and conduction of an
agricultural economy with low economic and energy costs. That said, the main
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objective of this work is to analyze the effects of the use of basalt powder for bean
cultivation within the biodynamic system in terms of productivity and economic viability.

MATERIAL AND METHODS

The biodynamic experimental area of the Center for Rural Sciences (CCR) of
the Federal University of Santa Catarina (UFSC) is located at Latitude 27°16'25",
Longitude 50°30'11" and at an altitude of approximately 1,100m above sea level. The
area has been managed with biodynamic agriculture since 2019, applying crop
integration management and the use of the biodynamic preparations mentioned above.
The soil of the site can be characterized as typical Dystrophic Humic Cambisol and its
analysis, done in 2022, presented the following indicators (Table 1):

Table 1. Soil analysis.

pH- SMP Ca Mg Al H+AL CTC eft Saturation
H20 INdeX Cmol/dm3.......coveiiiiiieeieeeee Aluminum Bases
54 5.3 5.84 3.27 0.80 9.70 10.56 7.58 50.17
M.O C.0 Clay P-Mehlich P- Resin S Na K pH7,0 K
.................. L O wreereeneee e nreesree e enneeneeeMOIAM3BL ..Cmol/dma3..
55 3.19 33 4.6 X X 1 255 19.46 0.652
Cu Zn B Fe Mn Ratios

................................. MO/AM3....oiiiii Ca/Mg Ca+Mg/K K/(Ca+Mg)1/2
2.9 1.8 X 122.1 3.8 1.8 13.972 0.216

The assembly of the experiment began in May 2023, with the Randomized Block
Design (DBC), the application of basalt powder, and the sowing of rye. Basalt rock with
the chemical composition in % of mass indicated in Table 2 was used as remineralizer.

For use in the treatments, the remineralizer was sieved through a mesh of 0.3
mm in diameter, obtaining the product classified as "filler", with faster weathering in
relation to the other meshes. Due to the slow release of nutrients from the basalt
powder, the rye crop served as a covering for the implementation of the bean crop in
December 2023.

Table 2. Composition of basaltic rock remineralizer.

SiO, Al O3 Fe,0; P,0s K0 MgO CaO
52.20 13.86 14.10 0.85 2.63 3.44 8.16

The experiment was conducted using a Randomized Block Design (DBC), with
three treatments and three replications, as shown in Table 3.

Table 3. Sketch of the experiment.

Block T T T

The total area of bean cultivation, considering the internal and external borders,
corresponded to 15.64m? (1.73m? for each treatment), with a density of 14 plants/m?,
following the guidelines of studies that stipulated this distribution (SILVA et al. 2008),
thus accounting for 24 plants for each treatment.

The treatment was configured as shown in Table 4.
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Table 4. Methodology for conducting the experiment.

Treatment Characteristics

T1 Biodynamic preparations + 3 t/ha of poultry litter (witness)

T2 Biodynamic preparations + 3 t/ha of poultry litter + 2 t/ha of basalt powder
T3 Biodynamic preparations + 3 t/ha of poultry litter + 3 t/ha of basalt powder

The Biodynamic preparations PB 500 (antler-manure) and Fladen were applied
at dosages of 300 and 200 g/ha respectively before sowing, whose function is to
strengthen the capacity of nutrient absorption by the plant roots; PB 501 (antler-silica)
was applied at a dosage of 10 g/ha during flowering, to act as a stimulator of fruit and
seed nutrition (STEINER 2017).

The poultry litter used had the following composition: N 1.0%, C 20%, Moisture
25%, pH 8.3, CEC/c 17.0, CEC (mmol.c/kg) 340.0) and was applied before sowing,
along with PB 500 and Fladen. Previous studies have recommended the use of up to
6t/ha for the cultivation of organic beans (PARIZOTTO et al. 2016), however, in order
for this dosage not to interfere with the evaluation of basalt powder, the dosage of
poultry litter was reduced to 3t/ha.

Regarding the dosages of basalt powder, while other studies have indicated
results with dosages above 7t/ha (FERREIRA et al. 2023, GROSSELLI et al. 2024), it
was decided to use lower dosages (T2= 2t/ha and T3= 3t/ha), as it is an area conducted
with agricultural management that constantly seeks to revitalize the soil. The seeds
used were from beans of the carioca variety, a seed that has been reproduced in the
experimental area since 2019.

The following activities were performed to conduct the experiment: 12/07:
application of poultry litter, PB 500, Fladen and bean sowing under the cover of rye
straw; 12/20: manual weeding; 06/01: measurement of plant height; 01/10: manual
weeding; 01/20: application of PB 501 before sunrise; 03/07: harvest; 03/10 drying in
the shade until the grains reached a moisture content of 13%, when they were weighed
on an analytical scale for evaluation.

The research methodology consisted of quantitative analysis of the averages of
the treatments with different doses of basalt powder to evaluate the vegetative growth
(height of the plants after 30 days of sowing), yield (weight of dry beans) and
evaluations of technical and economic efficiency.

The data on plant height after 30 days of sowing, and harvested and dried beans
was submitted to Analysis of Variance (ANOVA) of the treatments averages, to the
Anderson-Darling test, to verify the normality of the samples, to the Tukey test, to
compare the pairs of the averages at a 5% significance level of, and to the analysis of
Polynomial Linear Regression, which served as the basis for the analyses of Maximum
Technical Efficiency (TEM) and Maximum Economic Efficiency (MEE). All statistics
were done with the assistance of the Minitab Statistical Program.
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RESULTS AND DISCUSSION
The Anderson-Darling test indicated normality of the samples, both for the
measurements of plant height and weight of the grains after drying (Table 5).

Table 5. Evaluation of vegetative growth (height of plants 30 days after planting).

Treatment N Average Standard  Grouping Differences T-value Adjusted P-value
(cm) deviation between levels

T 18 28.94 2.83 B T2-T1 2.95 0.013

T2 18 31.83 3.29 A T3-T1 3.63 0.002

T3 18 32.50 2.64 A T3-T2 0.68 0.776

* Different letters indicate statistical differences at the significance level of 5%.

The analysis of plant height intended to evaluate the nutritional boost provided
by the availability of basalt powder in the initial vegetative growth cycle of beans. The
results indicate that there were significant differences in the averages of T3 and T2,
with the use of basalt powder in the proportions of 3t/ha and 2t/ha, respectively, in
relation to the averages of T1, without the use of basalt powder. Other studies that
evaluated the effects of basalt powder on the vegetative growth of beans had positive
results, however, with much higher dosages, such as 7.5t/ha (GROSSELLI et al. 2024)
and above 20t/ha (FERREIRA et al. 2023), however, the comparisons in these cases
were of basalt powder to synthetic fertilizers.

The fact that in this study the incorporation of basalt powder was done to the
crop previous to the bean and the comparisons were made exclusively within the
biodynamic management, made it possible to perceive its effects even with lower
doses (Table 6).

Table 6. Yield assessment (dry grains weight).

Treatment N Average weight Standard Grouping Differences T-value Adjusted P-value
(9) deviation between levels

T 3 303,7 43,7 B T2-T1 1,10 0,549

T2 3 348 211 AB T2-T3 2,84 0,066

T3 3 462,7 70,5 A T3-T1 3,94 0,018

* Different letters indicate statistical differences at the significance level of 5%.

Regarding the weight of beans after drying, T3 showed significant effects for
yield in comparison to T1. Other studies have indicated positive effects on bean yield
with the use of basalt powder combined with fertilization using poultry litter at a dosage
of 6t/ha (PLEWKA et al. 2009, SILVA et al. 2020) and at dosages above 2.5t/ha in
studies compared with NPK-based mineral fertilization (LOMPA 2024). The results of
this study are close to the results found in studies that also made comparisons within
agroecological production system (SANTOS et al. 2015), which identified significant
effects of the use of basalt powder starting at 4t/ha.

The total productivity for the area of 15.64m? was 3.343kg, which, when
extrapolated, corresponds to 2,137kg/ha or 35.6 sacks/ha. For comparison purposes,
the average productivity of carioca beans in Santa Catarina in the last three harvests,
2020/21, 2021/22 and 2022/23, was 1,684 kg/ha (EPAGRI/CEPA 2023) and in the
municipality of Curitibanos it was 2,133 kg/ha (IBGE 2024). This signals the productive
viability of the biodynamic system of bean cultivation using the basalt powder + poultry
litter combination and converges with previous studies related to the cost-effective
economic feasibility of biodynamic cultivation systems (BOSETTI et al. 2020).

To measure the Maximum Technical Efficiency (TEM) and Maximum Economic
Efficiency (MEE) of the use of basalt powder in the different treatments, the Quadratic
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Polynomial Regression Analysis (y=by+b;x+b,x*+g) was performed, in which y
represents the dependent variable, yield/weight of bean grains; and x the independent
variables, basalt powder doses; € the standard deviation (ROSA et al. 2021). The
analysis was performed using the Minitab Statistic software and resulted in the
equation y= 27.89x? — 33.44x + 303.7. With this equation, the A, which represents the
differences between the values of the variables, the TEM, which means the maximum
amount of basalt powder used to obtain maximum productivity, and the MP, the
maximum production achieved with the estimated optimal dosages, were calculated.

A=b"-4 % axc = (-33,44)%-4 * 27,89 « 303,7 = -32,76

MET = b _ (3344) 0,60
" 2a 2%2789°"
A (-32,76)

MP = = 0,2936

4xa 4%27,.89

This means that the MET for the model would be the application of 0.60 t/ha of
basalt powder, which would result in a maximum production (MP) of 2,936 kg/ha. For
Maximum Economic Efficiency (MEE), the values of R$226.00 per 60 kg sacks of
carioca beans (product w) and R$250.00 per ton of basalt powder (input t) at current
prices quoted in mid-April 2024 (INFOAGRO 2024) were considered, which resulted
in the MEE at a dosage of 0.59 t/ha.

MEE = = = 0,59
2a 2% 27,89

The MET indicators need to be relativized, due to the design of the experiment
been restricted to only three treatments with basalt powder dosages (0.2.3 t/ha) and
due to the fact that its release occurs slowly, which implies the need for measurement
in subsequent harvests; the MEE also needs to be relativized due to the fluctuations
in prices of the input (basalt powder) and the product (beans) (Figure 1).
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Figure 1. Maximum Technical Efficiency (MET) and Maximum Economic Efficiency (MEE).
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CONCLUSION

The use of basalt powder combined with poultry fertilizer responds satisfactorily
to the bean crop in the biodynamic production system. The treatments with 2t/ha and
3t/ha of basalt powder showed significant effects in comparison to control for
vegetative growth; while the treatment with 3t/ha was statistically superior to control in
terms of productivity.

The production of beans within the biodynamic system achieved a result similar
to the average of the conventional system for the municipality of Curitibanos-SC,
therefore, it can be an alternative for farmers in the region. In turn, the Maximum
Technical Efficiency (MET) and Maximum Economic Efficiency (MEE) analyses
indicate an optimal use of basalt powder at an optimal point below the quantities tested
in the experiment.

In this case, it is necessary to consider that the release of basalt powder occurs
slowly and its effects can be observed in subsequent crops. Considering this, it is
suggested to test other proportions of basalt powder dosages and evaluate their effects
in subsequent harvests to measure their technical and economic feasibility with more
refinement.

AUTHOR CONTRIBUTIONS

Conceptualization, methodology and formal analysis: Cleber José Bosetti; Antonio
Lunardi Neto;

Software and validation: Cleber José Bosetti;

Investigation: Cleber José Bosetti; Antdnio Lunardi Neto

Resources and data curation: Cleber José Bosetti; Anténio Lunardi Neto

Writing - preparation of the original draft: Cleber José Bosetti

Writing - review and editing: Cleber José Bosetti; Anténio Lunardi Neto

Visualization: Cleber José Bosetti; Antdénio Lunardi Neto

Supervision: Cleber José Bosetti; Antdnio Lunardi Neto

Revista de Ciéncias Agroveterinarias, Lages, SC, Brasil (ISSN 2238-1171) 600



Bosetti & Lunardi Neto

Project management: Cleber José Bosetti; Anténio Lunardi Neto
Fundraising: Not applicable
All authors have read and agreed with the published version of the manuscript.

FINANCING
This work was not supported by any funding agency.

STATEMENT OF THE INSTITUTIONAL REVIEW BOARD
Not applicable to studies that do not involve humans or animals.

INFORMED CONSENT STATEMENT
Not applicable as this study did not involve humans.

DATA AVAILABILITY STATEMENT
The data can be made available upon request.

ACKNOWLEDGEMENTS
To the Federal University of Santa Catarina (UFSC), Curitibanos Campus.

CONFLICTS OF INTEREST
We declare no conflicts of interest involving the publication of this article.

REFERENCES
ALOVISI Aetal. 2021. P4 de Basalto como remineralizador de solos. In: IV Congresso

Brasileiro de Rochagem. Anais... Rio de Janeiro: SGB.

BELIK W. 2020. Estudo sobre a cadeia de alimentos. Rio de Janeiro: Ibirapitinga.

BOSETTI CJ et al. 2020. Andlise econOmica da agricultura biodindmica: uma
possibilidade para a agricultura familiar do Planalto Catarinense. Revista Brasileira
de Agroecologia 15: 123-133.

CARVALHO WP de & WANDERLEY AL. 2007. Avaliacdo de cultivares de feijao
(phaseolus vulgaris) para o plantio em sistema organico no Distrito Federal. Ciénc.
agrotec. 31: 605-611.

DARTORA J et al. 2022. Produgcdo de cultivares de feijao agroecoldgico nas
entrelinhas de um sistema agroflorestal. Cadernos de Agroecologia, Anais da
Reunido Técnica sobre Agroecologia - Agroecologia, Resiliéncia e Bem Viver 17: 5p.

DEFUNE G. 2000. Cultivos Integrados. Curso de especializagdo em agricultura
biodindmica. Botucatu: Instituto Elo.

DOMENE S MA et al. 2021. Importancia nutricional do arroz e do feijdo. In: FERREIRA
CM & BARRIGOSSI JAF (orgs). Arroz e feijao: tradicao e seguranga alimentar.
Brasilia: Embrapa.

EPAGRI/CEPA. 2023. Sintese Anual da Agricultura de Santa Catarina. Florianépolis:
Epagri/Cepa. 199p.

FAO. 2023. Panorama regional de la seguridad alimentaria y nutricional - América
Latina y el Caribe 2022: hacia una mejor asequibilidad de las dietas saludables.
Santiago: FAO.

FERREIRAN et al. 2023. Avaliagao do uso do p6 de basalto na cultura do feijao preto.
Agroecologia: producao e sustentabilidade em pesquisa 4: 11p.

Revista de Ciéncias Agroveterinarias, Lages, SC, Brasil (ISSN 2238-1171) 601



Bosetti & Lunardi Neto

GROSSELLI MA et al. 2024. Crescimento do feijoeiro e fertilidade de um latossolo
vermelho distroférrico fertilizado com p6 de basalto e biocarvao. Scientia Agraria 20:
7p.

INFOAGRO. 2024. Pregos dos produtos e insumos. https://www.infoagro.sc.gov.br/

IBGE. 2006. Instituto Brasileiro de Geografia e Estatistica. Censo Agropecuario 2006.
Rio de Janeiro: IBGE.

IBGE. 2017. Instituto Brasileiro de Geografia e Estatistica. Censo Agropecuario 2017.
Rio de Janeiro: IBGE.

IBGE. 2024. Instituto Brasileiro de Geografia e Estatistica. Produgdo Agricola
Municipal. Rio de Janeiro: IBGE.

LADERCHI R et al. 2024. The Economics of the Food System Transformation. Food
System Economics Commission (FSEC), Global Policy Report. 117p.

LOMPA FJ. 2024. Produtividade de feijao com remineralizador de basalto em
Cambissolo Humico. TCC. (Graduagao em Agronomia). Florianépolis: UFSC.

MAPA. 2011. Ministério da Agricultura Pecuaria e Abastecimento. Instrucdo Normativa
IN 46.

MARTINS ES et al. 2023. Producao Brasileira de Remineralizadores e Fertilizantes
Naturais: 2019 a 2022. Novo solo. Associacdo Brasileira de produtores de
remineralizadores de solo e fertilizantes naturais. Rio de Janeiro: ABREFEN.

MIKLOS AAW. 2019. Agricultura biodinamica, nutricdo e desenvolvimento humano.
Sao Paulo: Associacao Brasileira de Agricultura Biodinamica.

PARIZOTTO C et al. 2016. Produtividade de feijao no sistema organico sob doses de
cama de aves em plantio direto. Cadernos de Agroecologia 11: 9p.

PEREIRALB. 2015. Manejo da adubagéo na cultura do feijdo em sistema de produgao
organico. Pesq. Agropec. 45: 29-38.

PLEWKA RG et. al. 2009. Avaliagdo do uso de p6 de basalto na producao de feijao.
Revista Brasileira de Agroecologia 4: 4397-4400.

REIS DE SA K. 2023. Influéncia dos micro-organismos eficientes e pé de rocha na
cultura do feijao (Phaseolus vulgaris L.) TCC (Graduagao em Agronomia). Erechim:
UFFS.

ROSA JA et al. 2021. Modelos para estimativa da eficiéncia econémica e de
estabilidade de uso de nitrogénio na produtividade da aveia. Proceeding Series of
the Brazilian Society of Computational and Applied Mathematics 8: 010449.

SANTOS JF et al. 2015. Producao de feijao sob doses de P6 de Rocha (MP4) em
sistema Agroecoldgico. La Plata: V Congresso Latino-americano de Agroecologia.

SILVA CC et al. 2008. Arranjos espaciais de plantas de feijoeiro comum de diferentes
tipos de crescimento. Santo Antdnio de Goias: Embrapa Arroz e Feijao.

SILVA DW et al. 2020. P6 de basalto como fertilizante alternativo na cultura do feijao
preto em Latossolo vermelho. Revista Verde de Agroecologia e desenvolvimento
sustentavel 15: 373-378.

STEINER R. 2017. Fundamentos da agricultura biodindmica: vida nova para a terra.
Sao Paulo: Antroposdfica.

THUN M. 1986. O trabalho na terra e as constelagdes. Botucatu: Centro Démeter.

Revista de Ciéncias Agroveterinarias, Lages, SC, Brasil (ISSN 2238-1171) 602


https://www.infoagro.sc.gov.br/

