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Agronomic behavior of the turnip (Brassica napus L.) during
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RESUMEN

La produccion del nabo (Brassica napus L.)
en Ecuador, depende en gran medida del uso de
agroquimicos, cuyo uso indiscriminado causa efectos
negativos en el medio ambiente. La homeopatia
agricola ha surgido como una alternativa ecoldgica
para mejorar el estado de salud de las plantas. A fin
de contribuir a mejorar la produccion sustentable de
hortalizas, se evalud el efecto de dos dinamizaciones
centesimales (7CH y 31CH) de tres medicamentos
homeopaticos para uso en humanos: Silicea terra (SiT),
Natrum muriaticum (NaM) y Phosphoricum acidum
(PhA), sobre la germinacion, emergencia y desarrollo
vegetativo de plantas de B. napus, aplicando un disefio
de bloques completamente al azar 2 x 3 + 1 con tres
repeticiones para cada etapa del cultivo . Las variables
evaluadas durante germinacion y emergencia fueron:
porcentaje de germinacion y emergencia, longitud de
tallo y radicula, peso freso de la parte aérea y radicula,
peso seco de la parte aérea y radicula. Las variables
evaluadas durante el desarrollo vegetativo fueron: altura
de la planta, didmetro del tallo, nimero de hojas, peso,
area foliar y rendimiento productivo. Se registraron
diferencias significativas en la mayoria de las variables
y etapas de desarrollo estudiadas. Los mayores valores
de germinacion correspondieron a SiT-7CH y PhA-
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SUMMARY

The production of the turnip (Brassica napus L.) in
Ecuador, depends largely on the use of agrochemicals,
whose indiscriminate use causes negative effects
on the environment. Agricultural homeopathy has
emerged as an ecological alternative to improve the
health status of plants. In order to help improve the
sustainable production of vegetables, the effect of
two centesimal dynamics (7CH and 31CH) of three
homeopathic medicines for human use was evaluated:
Silicea terra (SiT), Natrum muriaticumm (NaM) and
Phosphoricum acidum (PhA ), on the germination,
emergence and vegetative development of B. napus
plants, applying a completely randomized 2x3+1 block
design with three repetitions for the three stages of
the crop. The variables evaluated during germination
and emergence were: percentage of germination and
emergence, length of stem and radicle, fresh weight of
the aerial part and radicle, dry weight of the aerial part
and radicle. The variables evaluated during vegetative
development were: plant height, stem diameter,
number of leaves, weight, leaf area and productive
yield. Significant differences were recorded in all
the variables and stages of development studied. The
highest germination values corresponded to SiT-7CH
and PhA-7CH (100%), surpassing the control group
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7CH (100%), superando al grupo control (83.5%).
Los tratamientos PhA-7CH y NaM-31CH estimularon
el crecimiento del tallo en la etapa de germinacion
(3.40 cm) y NaM-7CH el crecimiento de la raiz (4.07
cm) en la etapa de emergencia. Durante el desarrollo
vegetativo, las plantas con mayor produccion fueron
las tratadas con NaM-7CH. La mayor rentabilidad del
cultivo (71.33%), con una relacion beneficio/costo de
1.7% se obtuvo con SiT-7CH. Los resultados obtenidos
sugieren que la homeopatia agricola tiene potencial en
horticultura, ya que todos los tratamientos influyeron
favorablemente en las variables de respuesta durante
la germinacion, emergencia y desarrollo vegetativo de
(Brassica napus L.).

Palabras clave: agricultura ecologica, homeopatia
agricola, horticultura.

INTRODUCCION

El nabo (Brassica napus L.) es una hortaliza de la
familia Brassicaceae, utilizada para la alimentacion
humana, posee propiedades medicinales y al igual
que otras especies de esta familia, como la Col y el
Berro, contienen compuestos de azufre que son
considerados potentes antioxidantes que ayudan a
prevenir enfermedades (Losada, 1998; Bhandari y
Kwak, 2015). En el Ecuador, la mayor produccion de
nabo ocurre en la region sierra, especificamente en la
provincia de Cotopaxi (Rosero, 2013"); se consumen
sus hojas cuando estan tiernas, evitando la floracion
y el desarrollo del fruto (Espinoza, 2009?). Las hojas
del nabo son muy nutritivas por su alto contenido
de vitaminas y minerales; contienen casi el doble de
proteinas y de fibra, y cantidades superiores de calcio,
provitamina A o beta-caroteno, vitamina C y folatos,
en comparacion con la raiz (Reardon, 2007).

Las hortalizas, incluido el nabo, forman parte de la
canasta basica de los ecuatorianos, y su presencia en
los mercados se ve influenciada por la intensificacion
y tecnificacion de su cultivo, que demanda elevadas
cantidades de agroquimicos. Cuando estos productos
se aplican indiscriminadamente se generan problemas
en los ecosistemas, tales como la reduccion de
controladores bioldgicos, resistencia incremental

(83.5%). The PhA-7CH and NaM-31CH treatments
stimulated stem growth in the germination stage
(3.40 cm) and NaM-7CH root growth (4.07 cm) in the
emergence stage. During the vegetative development,
the plants with the highest production were those
treated with NaM-7CH. The highest profitability of
the crop (71.33%), with a benefit / cost ratio of 1.7%
was obtained with SiT-7CH. The results obtained
suggest that agricultural homeopathy has potential in
horticulture, since all treatments favorably influenced
the response variables during germination, emergence
and vegetative development of (Brassica napus L.).
Index words: organic  farming,  agricultural
homeopathy, horticulture.

INTRODUCTION

The turnip (Brassica napus L.) is a vegetable from
the family Brassicaceae, used for human consumption
with similar medicinal properties as other species of
this family, such as cabbage and watercress that contain
sulphur compounds considered powerful antioxidants,
which help prevent diseases (Losada, 1998; Bhandari
and Kwak, 2015). In Ecuador, the greatest turnip
productions occurs in the mountain region, specifically
in the Province of Cotopaxi (Rosero, 2013"); its leaves
are consumed tender, avoiding blooming and fruit
development (Espinoza, 2009?). Turnip leaves are very
nutritional because of their high vitamin and mineral
contents; they contain almost double the amount of
protein and fiber and higher amounts of calcium,
provitamin A or beta-carotene, vitamin C, and folates
compared with the root (Reardon, 2007).

Vegetables, including turnip, form part of basic
food for Ecuatorians, and its presence in the market
is influenced by the intensification and technification
of its cultivation, which demands a higher amount
of agrochemicals. When these products are applied
indiscriminately, problems are generated in the
ecosystems, such as reduction of biological controllers,
increasing resistance to insect pests toward these
agrochemical, progressive soil deterioration, toxic
waste accumulation in food, and increase in production
costs (Devine et al., 2008).

' Rosero Z., F. J. 2013. Abonos organicos y microorganismos eficientes en el comportamiento agronémico del cultivo de nabo (Brassica napus L. ) en el canton
La Mana. Tesis. Universidad Técnica Estatal de Quevedo. Quevedo, Los Rios, Ecuador.
2 Espinoza Saraguro, D. E. 2009. Caracterizacion fisica, quimica y nutricional de dos ecotipos de Nabo (Brassica napus L.) cultivados en Ecuador. TESIS — UIO.

Universidad Tecnologica Equinoccial. Facultad: Ciencias de la Ingenieria. Ecuador.
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de los insectos plaga hacia los mismos agroquimicos,
el deterioro progresivo de los suelos, la acumulacion de
residuos toxicos en los alimentos, y un aumento en los
costos de produccion (Devine ef al., 2008).

En la legislacion mexicana, la medicina
homeopatica forma parte de la medicina alternativa y
tiene aplicaciones diversas, no solo para el tratamiento
de enfermedades en el ser humano, sino que tiene una
aplicacion creciente en produccion veterinaria, acuicola
y agricola (Mazon-Suastegui ef al., 2018a,b; 2019a,b).
Los medicamentos homeopaticos pueden incrementar
la resistencia al estrés abiotico en las plantas, incluida la
toxicidad por metales y la salinidad (Mazon-Suastegui
et al., 2018b; 2019a). El denominado “Principio de los
Similares” (Similia Similibus Curentur: *Let Likes Be
Treated By Likes’), es uno de sus pilares filosoficos y
conceptuales y afirma que en dosis ultradiluidas, “las
enfermedades se pueden curar con algo que induce los
mismos sintomas que la enfermedad en si”, cuando se
aplican en dosis masivas (Sen et al., 2018).

La homeopatia agricola (Mazoén-Suastegui et al.,
2019a) es conocida también como agrohomeopatia y
considerada una alternativa para evitar el constante uso
y abuso de pesticidas durante el proceso de produccion.
Segun Barberato (2002), la homeopatia agricola
es una ciencia relativamente nueva que dispone
de un modelo diferente y econdomicamente viable,
incluso en condiciones muy rusticas, ademas de ser
socialmente benéfico y lo mas importante, facilmente
replicable. Es un conocimiento holistico que incide
positivamente en la produccion agropecuaria con
productos no contaminantes contribuye al control de
plagas, incrementa la resistencia de la planta a diversas
enfermedades y a situaciones estresantes asociadas a
salinidad y sequia, y mediante su aplicacion se pude
inducir un incremento de la biomasa de los cultivos
(Ruiz, 2001). Algunos medicamentos homeopaticos
de uso autorizado en humanos, como Silicea terra,
Phosphoricum acidum, Natrum muriaticum, Carbo
vegetabilis, Arsenicum album, se han utilizado para
evaluar diferentes respuestas en plantas de tomate,
pimiento, pepino, repollo, cebolla y albahaca. Diversos
autores han reportado un mejor crecimiento en talla
y peso, mayor tasa de germinacién y emergencia, y
mayor produccion biologica durante el desarrollo
vegetativo (Meneses y Gonzalez, 2004; Rossi et al.,
2006; Rossi, 2008%; Bonato et al., 2009; Modolon et al.,

In Mexican legislation, homeopathic medicine
forms part of alternative medicine with diverse
application, not only for human disease treatments but
also a growing application in veterinarian, aquacultural,
and agricultural applications (Mazon-Suastegui et al.,
2018a,b; 2019a,b). Homeopathic medicines may
increase resistance to plant abiotic stress, including
toxicity due to metals and salinty (Mazon-Suéstegui
et al., 2018b; 2019a). The called “Law of Similars”
(Similia Similibus Curentur: ’Let Likes Be Treated
By Likes’) is one of its philosophical and conceptual
cornerstones and asserts that in ultradiluted doses,
“diseases may be cured by something that induces the
same symptoms than those of the disease per se” when
massive doses are applied (Sen et al., 2018).

Agricultural ~ homeopathy  (Mazdn-Suastegui
et al., 2019a) is also known as agrohomeopathy and
considered an alternative to avoid the constant use
and abuse of pesticides during the production process.
According to Barberato (2002), agrohomeopathy
is a relatively new science that has a different and
economically viable model, including in very rustic
conditions besides being socially beneficial and
most importantly easy to replicate. It is a holistic
knowledge that impacts agricultural and livestock
production positively with eco-friendly (non-polluting)
products that contribute to pest control, increases plant
resistance to different diseases and stressful situations
associated to salinity and drought by applications that
may induce an increase in crop biomass (Ruiz, 2001).
Some homeopathic medicines authorized for humans,
such as Silicea terra, Phosphoricum acidum, Natrum
muriaticum, Carbo vegetabilis, and Arsenicum album
have been used to assess different responses in tomato,
pepper, cucumber, cabbage, onion, and basil plants.
Several authors have reported better growth in size and
weight, greater germination and emergence rate, and
biological production during vegetative development
(Meneses and Gonzalez, 2004; Rossi et al., 2006;
Rossi, 2008%; Bonato et al., 2009; Modolon et al., 2012;
Pulido et al., 2014; Meneses, 2009; Mazon-Suastegui
et al., 2018b; 2019a). Additionally, the in vitro effect
of some homeopathic medicines has been assessed
against phytopathogens in vegetables with favorable
results (Cruz-Martin et al., 2005; Alvarado-Mendoza
etal.,2017).

3 Rossi, F. 2008. Agricultura vitalista: a ciéncia da homeopatia aplicada na agricultura. I Encontro Sobre Estudos em Homeopatia Medicina — Veterinaria —
Farmacia — Agronomia. 8 de marco de 2008. CESAHO — Centro de Estudos Avangados em Homeopatia.
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2012; Pulido et al., 2014; Meneses, 2009; Mazodn-
Suastegui et al., 2018b; 2019a). Adicionalmente, se ha
evaluado el efecto in vitro de algunos medicamentos
homeopaticos contra fitopatogenos de hortalizas,
con resultados favorables (Cruz-Martin et al., 2005;
Alvarado-Mendoza et al., 2017).

Con base en estos antecedentes, el objetivo del
presente trabajo fue evaluar los efectos de la aplicacion
de tres medicamentos homeopaticos con registro
oficial en la Secretaria de Salud de México para uso
humano, en la respuesta agronémica del nabo (Brassica
napus L.).

MATERIALES Y METODOS
Sitio de Estudio y Material Genético

La investigacion se realizo en la finca experimental
“La Maria” de la Universidad Técnica Estatal de
Quevedo (UTEQ), Ecuador, con semillas certificadas
de Nabo (Brassica napus L.), obtenidas de la empresa
Agripac® (Quevedo, Ecuador).

Tratamientos Homeopaticos

Se utilizaron tres medicamentos homeopaticos,
cada uno en dos diferentes dinamizaciones
centesimales Hahnemannian (6CH y 30CH) de marca
Similia®, autorizados por la Secretaria de Salud de
Meéxico para uso en seres humanos y adquiridos en
la Farmacia Homeopatica Nacional (FHN®, CDMX).
Durante la presente investigacion se evaluaron los
siguientes medicamentos: Silicea terra (SiT-6CH y
SiT-30CH), Natrum muriaticum (NaM-6CH y NaM-
30CH) y Phosphoricum acidum (PhA-6CH y PhA-
30CH). Los tratamientos homeopaticos aplicados a las
semillas de nabo se prepararon en la UTEQ mediante
dilucion centesimal en base acuosa (7CH y 31CH), a
partir de cada medicamento Similia® en base alcoholica
(6CH y 30 CH) adquirido en FHN®. Esto se realizo en
condiciones de asepsia, mediante dilucién centesimal
(1:99) y dinamizacion (2 min) con equipo vortex,
utilizando agua destilada y desionizada como vehiculo
de dilucidn/agitacion. Para lo anterior se aplicaron
procedimientos previamente descritos (Mazon-
Suastegui et al., 2017; 2018a,b; 2019a,b; Ortiz-
Cornejo et al., 2017), tomando en cuenta lo descrito
en la Farmacopea Homeopatica de los Estados Unidos
Mexicanos (SSA, 2015).

Based on this background, the objective of this
study was to assess the effects of three homeopathic
medicines with official registration in the Health
Ministry (Secretaria de Salud) of Mexico for human
use in the agricultural response of turnip (Brassica
napus L.).

MATERIALS AND METHODS
Study Site and Genetic Material

Research was performed in the experimental
field “La Maria” of the Universidad Técnica Estatal
de Quevedo (UTEQ), Ecuador, with certified turnip
(Brassica napus L.) seeds obtained from the Company
Agripac® (Quevedo, Ecuador).

Homeopathic Treatments

Three homeopathic medicines were used, each
one in two different centesimal Hahnemannian (6CH
and 30CH) dynamizations of the trademark Similia®,
authorized by Health Ministry of Mexico for human
use purchased in Farmacia Homeopatica Nacional
(FHN®, CDMX, MX). During this research study, the
following medicines were assessed: Silicea terra (SiT-
6CH and SiT-30CH), Natrum muriaticum (NaM-6CH
and NaM-30CH) and Phosphoricum acidum (PhA-6CH
and PhA-30CH). The homeopathic treatments applied
to turnip seeds were prepared in UTEQ by centesimal
dilutions in aqueous base (7CH and 31CH) from each
Similia® medicine in alcoholic base (6CH and 30 CH)
purchased in FHN®. The previous procedure was
performed in aseptic conditions by centesimal dilution
(1:99) and dynamization (2 min) with vortex equipment,
using distilled and deionized water as dilution/agitation
vehicle. Thus, the procedures previously described
(Mazon-Suastegui et al., 2017; 2018a,b; 2019a,b;
Ortiz-Cornejo et al., 2017) were applied, taking into
account that described by Farmacopea Homeopatica de
los Estados Unidos Mexicanos (SSA, 2015).

Experimental Design

Research was performed under a randomized
complete experimental block design with factorial
arrangement (2A x 3B + 1), considering the two
homeopathic Centesimal Hahnemannian (7" and 31™)
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Disefio Experimental

La investigacion se realizd bajo un disefio
experimental de bloques completamente al azar
con arreglo factorial (2A x 3B + 1), considerando
las dos dinamizaciones homeopaticas Centesimales
Hahnemannian (7* y 31*) como factor A (7CH y 31CH)
y los tres medicamentos homeopaticos como factor
B (SiT, NaM, PhA), con un total de seis tratamientos
homeopaticos (3 X 2) y un tratamiento control (agua
purificada [germinacion y emergencial y agua de riego
con calidad aceptable, CE = 0.22 dS m! [desarrollo
vegetativo]), con tres repeticiones. En resumen, se
aplicaron los siguientes tratamientos homeopaticos: T1:
SiT-7CH; T2: NaM-7CH; T3: PhA-7CH; T4: SiT-31CH;
T5: NaM-31CH; T6: PhA-31CH; y como tratamiento
Control, agua purificada para germinacion Yy
emergencia, y agua de riego para desarrollo vegetativo.

Durante la etapa de germinacion se utilizaron cajas
Petri estériles, colocando en la base interior una capa
de papel filtro a manera de sustrato y para conservar la
humedad. Se emplearon 60 semillas por tratamiento,
colocando 20 semillas por repeticion. Las semillas
fueron sumergidas en el tratamiento correspondiente
durante 20 minutos y posteriormente se colocaron en
la caja Petri, dando inicio a las pruebas de germinaciéon
que se realizaron en oscuridad. Las semillas se
consideraron germinadas cuando la radicula presento
alrededor de 2 mm de longitud. Durante la etapa de
emergencia, se utilizé igual cantidad de semillas, las
cuales se sembraron en cajas germinadoras de espuma-
flex con 30% de sustrato comercial (NOVARBO®,
Finlandia) y 70% de tierra negra, colocando una semilla
en cada una de las cavidades, a lcm de profundidad. Las
semillas se consideraron emergidas cuando la plantula
surgié a través de la superficie del sustrato. Para la
etapa de desarrollo vegetativo se realizo el trasplante
de las plantas, una vez que presentaron una altura
promedio de 15 cm. Para esto, las plantulas se retiraron
cuidadosamente del semillero, colocando una plantula
por surco, con un distanciamiento de 0.25 x 0.40 m. Una
vez trasplantadas, las plantas recibieron una aplicacion
diaria de riego. Estos tratamientos se aplicaron en
21 parcelas de 4 m? con una poblacion de 40 plantas
por parcela, sumando un area total de 225 m?.

dynamizations as factor A (7CH and 31CH) and the
three homeopathic medicines as factor B (SiT, NaM,
PhA) with a total of six homeopathic treatments (3 x 2)
and a control treatment (purified water [germination
and emergence] and irrigation water with acceptable,
CE = 0.22 ds m"! quality [plant development]) with
three replicates. To sum up, the following homeopathic
treatments were applied: T1: SiT-7CH; T2: NaM-7CH;
T3: PhA-7CH; T4: SiT-31CH; T5: NaM-31CH; Té6:
PhA-31CH; and as Control treatment, purified water
for germination and emergence, and irrigation water
for plant development.

During the germination stage, sterile Petri boxes
were used, placing filter paper as substrate base in
the interior to preserve humidity, using 60 seeds per
treatment and placing 20 seed per replicate. The seeds
were submerged in the corresponding treatment for
20 min and subsequently placed in Petri boxes, which
started the germination assays that were performed in
darkness. The seeds were considered germinated when
the radicle showed around 2 mm in length. During the
emergence stage, an equal number of seeds were sown
in flex-foam germinator boxes with 30% commercial
substrate (NOVARBO®, Finland) and 70% black soil,
placing one seed in each one of the cavities at 1 cm in
depth. The seeds were considered emerged when the
seedling emerged passed through the substrate surface.
For the vegetative development stage, plant transfer
was performed once they showed an average height
of 15 cm. For this purpose, seedlings were removed
carefully from the seedbox, placing one seedling
per furrow with a distance of 0.25 x 0.40 m. Once
transplanted, they received daily irrigation. These
treatments were applied in 21 plots of 4 m? with a
population of 40 plants per plot, adding up to a total
area of 225 m?.

Variables Assessed

Germination percentage was determined for six
days applying Maguire’s (1962) proposal.

M =n/t +n/t +...n,/t ()

where: n, n,...... n, = number of germinated seeds at
time t,t,....t, (in days).
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Variables Evaluadas

El porcentaje de germinacion se determind durante
6 dias aplicando la Ecuacion 1, propuesta por Maguire
(1962).

M=n/t+n/t+..n,/t ()

donde: n, n,,...... n, = namero de semillas germinadas
en los tiempo t ,t,,....t, (en dias).

Al finalizar los experimentos, las plantas se
trasladaron al laboratorio donde se separ6 raiz, tallo
y hojas para evaluar su morfologia. Se midi6 longitud
de tallo (LT) y de raiz (LR), biomasa fresca y seca
de parte aérea (tallo y hojas) (BFPa, BSPa) y de raiz
(BFR, BSR). Para determinar peso fresco y seco de
biomasa, se utilizO una balanza analitica (Mettler
Toledo®, modelo AG204-USA). Para obtener biomasa
seca, la biomasa fresca correspondiente se colocd en
bolsas de papel en muestras por separado, mismas que
se introdujeron en una estufa de secado a temperatura
de 70 °C hasta obtener su deshidratacion completa
en alrededor de 72 h. Para evaluar altura de la planta
durante el desarrollo vegetativo, se tomaron diez
plantas al azar por cada repeticion, a los 15, 30 y 45
dias después de la siembra. El registro del nimero de
hojas por planta se realiz6 también a los 15, 30 y 45
dias después de la siembra. El diametro del tallo se
determinoé a partir de los 10 cm del bulbo en 10 plantas
tomadas al azar, a los 45 dias después de la siembra. El
peso se determind a partir de 10 plantas tomadas de la
parcela util del cultivo. Para el area foliar se tomaron
muestras de la tercera hoja de cada una de las 10 plantas
de la parcela neta.

Adicional a los analisis biométricos, se realizo
un analisis econémico basado en la productividad
observada en las plantas de nabo que recibieron
los tratamientos homeopaticos experimentales y
el tratamiento control (solo agua), sin medicacion
homeopatica. Con esta informacion se determiné cual
de los tratamientos homeopaticos tendria la capacidad
de ofrecer una mayor rentabilidad para el productor. El
rendimiento del cultivo se evalud a partir del peso de
todas las plantas provenientes del area ttil, expresando
su valor en kilogramos por hectarea. A partir de la
informacion relativa a la relacion beneficio-costo, se
determiné el beneficio de cada uno de los tratamientos
en términos de porcentaje: si el valor resultante es

At the end of the experiments, the plants were
transferred to the laboratory where the root, stem and
leaves were separated to assess their morphology.
Length of stem (LT, for its abbreviation in Spanish)
and root (LR, for its abbreviation in Spanish); fresh
and dry biomass of the aerial part (stem and leaves)
(BFPa, BSPa, for its abbreviation in Spanish) and
root (BFR, BSR, for its abbreviation in Spanish). To
determine fresh and dry biomass weight an analytical
balance (Mettler Toledo®, model AG204-USA) was
used. To obtain dry biomass, the corresponding fresh
biomass was placed in paper bags in separate samples,
same which were introduced in a drying stove at a
temperature of 70 °C until complete dehydration was
obtained, approximately 72 h. To assess plant height
during vegetative development, ten plants were taken
randomly per each replicate, at 15, 30 and 45 days
after sowing, time periods at which the number of
leaves per plant were also recorded. Stem diameter was
determined starting from 10 cm of the bulb in 10 plants
taken at random and at 45 day after sowing. Weight
was determined from 10 plants taken from the useful
cultivation plot. For the leaf area, samples from the
third leaf of each one of the 10 plants were taken from
the whole net plot.

Additional to the biometric analyses, an economic
analysis was performed based on the productivity
observed of the turnip plants that received the
homeopathic experimental treatments and the control
treatment (only water) without homeopathic medicine.
This information made it possible to determine which
of the homeopathic treatments had the capacity to offer
a greater profitability to the producer. The cultivation
yield was assessed starting from the weight of all the
plants coming from the useful area an expressing their
values in kilogram per hectare. From the information
related to the benefit-cost relationship, the benefit of
each one of the treatments in terms of percentage was
determined: if the resulting value was greater than 1,
it was considered acceptable or profitable; if the value
was equal to 1, it was considered without financial
benefit or loss; if the result was less than 1, it was
considered as not profitable, so the project would be
rejected.

Statistical Analysis

The corresponding database to all the morphometric
variables was subjected first to normality and
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mayor a 1, se consider6 aceptable o rentable; si el valor
es igual a 1, se consider6 sin beneficio de lucro ni
pérdida; si el resultado es menor a 1 se considerd que
no es rentable por lo cual el proyecto seria rechazado.

Analisis Estadistico

Labasededatos correspondiente atodas las variables
morfométricas se sometido primeramente a pruebas de
normalidad y homocedasticidad y posteriormente a un
analisis de varianza para determinar diferencias entre
tratamientos. También se aplico la prueba de Tukey al
95%, para establecer diferencias estadisticas entre las
interacciones (dinamizacion del medicamento: 7CH y
31CH, versus tipo de medicamento: SiT, NaM, PhA).
Se utilizé el software estadistico InfoStat ver. 2017
(FCA-UNC, Cordoba, Argentina).

RESULTADOS Y DISCUSION
Etapa Inicial (Germinacion y Emergencia)
Para el porcentaje de germinacion, se encontraron

diferencias significativas (P < 0.05) (Figura 1). El
mayor porcentaje (100%) se registré6 con SiT-7CH,
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homoscedasticity tests, and subsequently to an analysis
of variance to determine differences among treatments.
Tukey’s test was also applied at 95% to establish
statistical differences among the interaction (medicine
dynamizations: 7CH and 31CH versus medicine type:
SiT, NaM, PhA). The statistical software InfoStat ver.
2017 (FCA-UNC, Cérdoba, AR) was used.

RESULTS AND DISCUSSION
Initial Stage (Germination and Emergence)

For the germination percentage, significant
differences (P < 0.05) were found (Figure 1). The
greatest percentage (100%) was recorded with SiT-
7CH, PhA-7CH, and NaM-7CH when compared with
the 31% centesimal Hahnemannian (31CH) dilution of
these same medicines and the control group (83.5%).
On the contrary, no significant differences were found
as to the emergence percentage of the plants treated
with SiT, PhA, and NaM, in the 7" or 31% centesimal
Hahnemannian (7CH or 31CH) dynamizations.
With this respect, Betti et al. (1997) showed the
beneficial influence of Arsenicum album in wheat seed
germination; Meneses and Gonzales (2003) showed

=
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Figura 1. Porcentaje de germinacion de semillas de nabo (Brassica napus L.),
tratadas con tres medicamentos homeopaticos (SiT, PhA y NaM) en dos diferentes
dinamizaciones (7CH y 31 CH). Los valores con letras similares no presentan
diferencias estadisticas significativas para P < 0.05, segiin el procedimiento de

comparacion miltiple de Duncan.

Figure 1. Percentage of germination of turnip seeds (Brassica napus L.), treated with
three homeopathic medicines (SiT, PhA and NaM) in two different dynamizations
(7CH and 31 CH). Values with similar letters do not show significant statistical
differences for P < 0.05, according to Duncan’s multiple comparison procedure.
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PhA-7CH y NaM-7CH, en comparacion con la 31*
diluciéon centesimal Hahnemannian de estos mismos
medicamentos (31CH) y el grupo control (83.5%). En
cambio, no se encontraron diferencias significativas
en cuanto al porcentaje de emergencia de las plantas
tratadas con SiT, PhA y NaM, en dinamizacién 7¢ 0 31°
centesimal Hahnemannian (7CH o 31CH). Al respecto,
Betti et al. (1997) demostraron la influencia favorable
de Arsenicum album en la germinacion de semillas de
trigo; Meneses y Gonzalez (2003) demostraron que
este mismo medicamento homeopatico potencia la
germinacion en semillas de café. Panda et al. (2013)
concluyeron que los medicamentos homeopaticos
Arsenicum album y Baryta carbonica estimulan la
germinacion de semillas de la arveja (Pisum sativum
L.) y que ademas, estos tratamientos mejoraron el
crecimiento de la planta y su actividad fotosintética.
Al parecer, la respuesta observada en diferentes
especies a los tratamientos homeopaticos, incluyendo
el Nabo, podria estar relacionada con la imbibicion
de las semillas en los medicamentos homeopaticos.
Esto indica que la via de aplicacion del medicamento
fue adecuada y que los tratamientos podrian haber
favorecido la movilizacion de reservas nutritivas en las
semillas, tales como proteinas, lipidos o carbohidratos
(Meneses y Gonzalez, 2003). Es sabido que al iniciarse
la germinacion de las semillas, y cuando las células
estan suficientemente hidratadas, se produce una
activacion de la sintesis proteica y, por lo tanto, la
formacion de enzimas hidroliticas que promueven la
movilizaciéon de las sustancias de reserva (Barcelo
et al., 1984). Con estos resultados se corrobora que
el tiempo de imbibicion de las semillas es uno de los
factores que podria estar determinando la respuesta
favorable de los medicamentos; sin embargo, se debe
seguir investigando tomando en cuenta otros factores
para dilucidar de mejor manera el modo de accion de la
medicacion homeopatica.

Para las variables morfométricas, se observaron
diferencias significativas durante la germinacion
(Cuadro 1). En crecimiento de tallo, las plantas tratadas
con PhA-7CH y NaM-31CH alcanzaron la mayor
longitud promedio (3.40 cm), en comparacion con los
demas tratamientos (7CH y 31CH), y el grupo control
(2.63 cm). En cuanto al crecimiento de radicula, no
se encontraron diferencias significativas entre los
tratamientos homeopaticos y el grupo control; sin
embargo, se registraron los mayores valores en las
plantas tratadas con SiT-7CH (5.63 cm). En la fase de

that this same homeopathic medicine empowered
coffee seed germination. Panda ez al. (2013) concluded
that the homeopathic medicines Arsenicum album and
Baryta carbonica stimulated pea (Pisum sativum L.)
seed germination, and that these treatments also
improved plant growth and its photosynthetic activity.
Apparently, the response to homeopathic treatments
observed in different species, including turnip, could
have been related to seed inhibition in the homeopathic
medicines. This result indicated that the means of
medicine application was adequate, and the treatments
could have favored mobilizing the nutritional reserves
in seeds, such as proteins, lipids, or carbohydrates
(Meneses y Gonzalez, 2003). When seed germination
starts and cells are sufficiently hydrated, the protein
synthesis activation is produced, and thus the formation
of hydrolytic enzymes that promote mobilization of
the reserve substances (Barcelo et al., 1984). These
results corroborated that seed inhibition time is one
of the factors that could be determining the favorable
response of the medicines; however, further research
should be performed taking into account other factors
to elucidate the best mode of action of homeopathic
medicine.

For the morphometric variables, significant
differences (P < 0.05) were observed during
germination (Table 1). In stem growth, the plants treated
with PhA-7CH and NaM-31CH reached the greatest
average length (3.40 cm), compared with the rest of the
treatments (7CH and 31CH), and the control (2.63 cm)
group. As to radicle growth, no significant differences
were found between the homeopathic treatments and
the control group; however, the greatest values were
recorded in the plants treated with SiT-7CH (5.63 cm).
In the emergence stage, no statistical differences were
recorded among treatments; however, the greatest
average stem length (8.36 cm) corresponded also to the
plants provided with SiT-7CH. For plant fresh weight,
those provided with the same treatment (SiT-7CH)
showed the greatest average value (0.025 g) when
compared with the rest of the treatments and the control
group which showed the least average value (0.015 g).
With respect to dry weight, no statistical differences
were recorded; nonetheless, the plants provided with
the 7™ dynamization or power (7CH) of the three
medicines (SiT, PhA, and NaM) showed the greatest
average (Table 1) compared to the other groups (31CH
and control).
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Cuadro 1. Variables morfométricas evaluadas en la germinacién de plantulas de nabo (Brassica napus L.), tratadas con tres
medicamentos homeopaticos (SiT, PhA y NaM) en dos diferentes dinamizaciones centesimales (7CH y 31CH).

Table 1. Morphometric variables evaluated in the germination of turnip seedlings (Brassica napus L.), treated with three homeopathic
medicines (SiT, PhA and NaM) in two different centesimal dynamizations (7CH and 31CH).

Tratamientos / Treatments

Etapa de germinacion / Germination stage

LT LR BFP BSP

------- cm - - - R
SiT-7CH 3.15ab 5.63a 0.025 a 0.002 a
NaM-7CH 3.00b 434a 0.018 be 0.002 a
PhA7-CH 340a 4.00a 0.019b 0.002 ab
SiT31-CH 3.30 ab 444 a 0.021 ab 0.001 ab
NaM-31CH 340a 449a 0.018 be 0.002 ab
PhA-31CH 3.30ab 4.63a 0.021 ab 0.002 ab
Control (agua/water) 2.63 ¢ 4.05a 0.015¢ 0.001 b
CV (%) 4.63 17.16 10.49 21.81

LT = longitud de tallo; LR = longitud de radicula; BFP = biomasa fresca plantula; BSP = biomasa seca plantula; CV = coeficiente de variacion (%). Letras
diferentes denotan diferencias significativas mediante la prueba estadistica de Duncan.
LT = stem length; LR = radicle length; BFP = fresh seedling biomass; BSP = dry seedling biomass; CV = coefficient variation (%). Different letters denote

significant differences (P < 0.05) using Duncan’s statistical test.

emergencia no se presentaron diferencias estadisticas
entre tratamientos; sin embargo, la longitud promedio
mayor de tallo (8.36 cm) correspondié también a las
plantas que recibieron SiT-7CH. Para el peso fresco
de la planta, las plantas que recibieron este mismo
tratamiento (SiT-7CH), presentaron el mayor valor
promedio (0.025 g), en comparaciéon con los demas
tratamientos y el grupo control que present6 el valor
promedio menor (0.015 g). En cuanto al peso seco, no
se registraron diferencias estadisticas; sin embargo, las
plantas que recibieron la 7* dinamizacion o potencia
(7CH) de los tres medicamentos (SiT, PhA y NaM),
presentaron un mayor promedio (Cuadro 1) que los
grupos restantes (31CH y control).

Existen algunas referencias sobre la importancia
de Silicea terra en el crecimiento de plantas. Por
ejemplo, Pulido et al. (2014) reportan mejor desarrollo
en plantas de repollo tratadas con SiT-30CH. En la
UTEQ se han realizado diferentes investigaciones en
hortalizas, que demuestran el efecto positivo de SiT al
incrementar crecimiento en talla y el peso de plantas
de pepino, tomate y pimiento (datos no publicados).
Segun Tichavsky (2007), Silicea terra tiene una
especial importancia en la agrohomeopatia debido al
gran espectro de efectos favorables que provoca en las
plantas SiT rige los procesos de asimilacion, influye
de manera determinante en la epidermis y en los mas

Some references are available on the importance of
Silicea terra in plant growth. For example, Pulido et al.
(2014) reported better development in cabbage plants
treated with SiT-30CH. In UTEQ different research
has been performed in vegetables that show a positive
effect of SiT by increasing growth in size and weight
of cucumber, tomato, and pepper plants (unpublished
data). According to Tichavsky (2007), Silicea terra has
a special importance in agrohomeopathy because of the
wide spectrum of beneficial effects that SiT promotes
in plants, and rules assimilation processes; influences
in the epidermis and in the most diverse vegetal tissues
determinant; dominates nutrition in general and helps
to control important cell disturbances, for example,
demineralization.

With respect to the emergence stage (Table 2),
no significant differences were observed as to stem
growth; however, it is worth to highlight that the
plants treated with NaM-7CH showed greater average
(8.64 cm) than the control group (7.33 cm). In the case
of radicle length, the treatment NaM-7CH obtained
significant differences (P < 0.05) compared to the
control group (2.74 cm) and the rest of the treatments.
Mazon-Suastegui ef al. (2018b) demonstrated that the
application of NaM-7CH and NaM-13CH) in basil
promoted an increase in the morphometric variables
assessed with the best results for NaM-7CH in the
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diversos tejidos vegetales; domina la nutricion en
general y ayuda a controlar perturbaciones importantes
en la célula, por ejemplo la desmineralizacion.

En lo referente a la fase de emergencia (Cuadro 2),
no se presentaron diferencias significativas en cuanto
al crecimiento del tallo, pero cabe destacar que las
plantas tratadas con NaM-7CH presentaron la media
mayor (8.64 cm) en comparacion con el grupo control
(7.33 cm). Para el caso de longitud de radicula, con
el tratamiento NaM 7CH se obtuvieron diferencias
significativas respecto al grupo control (2.74 cm) y
al resto de los tratamientos. Mazon-Suastegui et al.
(2018b) demostraron que la aplicacion de NaM-7CH
y NaM-13CH) en albahaca, propici6 un incremento en
las variables morfométricas evaluadas, con los mejores
resultados para NaM-7CH en la variedad Napoletano.
Asi mismo, Batirola (2007%), encontré que NaM-9CH
aument? la longitud de raiz primaria en plantas de maiz
(Zeamays)y segin Tichavsky (2007), este medicamento
regula la inhibicion en agua del protoplasma y los
nucleos celulares, permitiendo asimilar, regular y
conservar el contenido de otras sales. De acuerdo con
Marques (2009), estos resultados positivos alcanzados
con NaM en relacion al crecimiento de la raiz, tienen

variety Napoletano. Likewise, Batirola (2007*) found
that NaM-9CH increased primary root length in maize
(Zea mays) plants; according to Tichavsky (2007), this
medicine regulated inhibition of protoplasma and cell
nuclei in water, which allowed assimilating, regulating
and conserving other salts. According to Marques
(2009), these positive results reached with NaM with
respect to root growth, had to deal with a greater
anchoring of the plant and greater nutrient absorption
that optimized its growth.

Vegetative Development

During this stage, significant differences (P < 0.05)
were obtained (T, y T,,) in the morphometric variables
assessed only at 30 and 45 days. Table 3 shows plant
height at 15, 30, and 45 days. At the end of the study
(45 days), favorable effects were observed with all the
homeopathic treatments. Particularly, the plants treated
with NaM-7CH reached an average height of 43.2 cm,
higher than the control treatment (water) without
homeopathy (31.17 cm). No significant differences
were recorded with respect to the number of leaves per
plant; nonetheless, the highest values were observed

Cuadro 2. Variables morfométricas evaluadas en la emergencia de plantulas de nabo (Brassica napus L.), tratadas con tres medicamentos
homeopaticos (SiT, PhA y NaM) en dos diferentes dinamizaciones centesimales (7CH y 31CH).

Table 2. Morphometric variables evaluated in the emergence of turnip seedlings (Brassica napus L.), treated with three homeopathic
medicines (SiT, PhA and NaM) in two different centesimal dynamizations (7CH and 31CH).

Tratamientos / Treatments

Etapa de germinacion / Emergency stage

LT LR BFP BSP

------- cm .- - - - R I - S P
SiT-7CH 841 a 3.60 ab 0.045 a 0.008 abc
NaM-7CH 8.64a 4.07 a 0.050 a 0.009 ab
PhA7-CH 8.02a 3.68 ab 0.049 a 0.011a
SiT31-CH 7.71 a 2.74 ¢ 0.044 a 0.010 a
NaM-31CH 7.95a 3.03 be 0.043 a 0.008 abc
PhA-31CH 8.05a 3.40 be 0.046 a 0.005 be
Control (agua/water) 733 a 2.74 ¢ 0.034 a 0.0I1 ¢
CV (%) 10.9 10.55 22.06 32.15

LT = longitud de tallo; LR = longitud de radicula; BFP = biomasa fresca de plantula; BSP = biomasa seca de plantula; CV = coeficiente de variacion (%). Letras
diferentes denotan diferencias significativas mediante la prueba estadistica de Duncan.
LT = stem length; LR = radicle length; BFP = fresh seedling biomass; BSP = dry seedling biomass; CV = coefficient variation (%). Different letters denote

significant differences (P < 0.05) using Duncan’s statistical test.

4 Batirola Da Silva, M. R. 2007. Preparados homeopaticos em sementes de Milho (Zea mays). Teses e Disserta¢des, para obtengio do titulo de Doctor Scientiae.

UFV/Fitotecnia (Produgdo Vegetal). Vigosa, Minas Gerais, Brasil.
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que ver con un mayor anclaje de la planta y mayor
absorcion de nutrientes que optimiza su desarrollo.

Desarrollo Vegetativo

Durante esta etapa se obtuvieron diferencias
significativas (P < 0.05) (T,, y T, en las variables
morfométricas evaluadas, Unicamente a los 30 y
45. En el Cuadro 3 se muestra la altura de la planta
a los 15, 30 y 45 dias. Al final del estudio (45 dias),
se observaron efectos favorables con todos los
tratamientos homeopaticos. Particularmente, las
plantas tratadas con NaM-7CH alcanzaron una altura
promedio de 43.2 c¢m, superior al tratamiento control
(agua) sin homeopatia (31.17 cm). No se registraron
diferencias significativas con respecto al nimero de
hojas por planta; sin embargo, los valores mas altos
se presentaron con el tratamiento SiT-7CH con un
promedio final de 17 hojas por planta (Cuadro 3). De
la misma forma, con SiT-7CH se obtuvo el valor mas
alto en cuanto al diametro de tallo, con una media de
8.6 cm, superior a la del grupo control (6.4 cm) sin
medicacion homeopatica (Cuadro 4).

Para la variable longitud de radicula en la etapa de
desarrollo vegetativo, no se encontraron diferencias
significativas; no obstante, los promedios mas altos
se lograron con la aplicacion de una alta dilucion

with the treatment SiT-7CH with a final average of
17 leaves per plant (Table 3). In the same manner,
the highest value for stem diameter was obtained
with SiT-7CH, with a measurement of 8.6 cm, higher
than the control group (6.4 cm) without homeopathic
medicine (Table 4).

For radicle length variability in the vegetative
development stage, no significant differences were
found; however, the highest averages were achieved
with the application of a high centesimal dilution
(NaM-31CH), which recorded an average of 17.82 cm,
without differing statistically (P < 0.05) with the other
treatments (13.62 to 16.62 cm), including the control
group (Table 4). In agreement with our results, Pulido
et al. (2017) reported greater root and dry radicle
biomass of broccoli plants cultivated in greenhouse
conditions when ultradiluted (30CH) dynamizations
were applied beyond the limit established by the
Avogadro Theory (1 x 10%) of the same medicine
(SiT-30CH). Supporting the previous report, Panda
et al. (2013) found that homeopathic medicines in high
dynamizations (32 CH and 200 CH) of Arsenicum
album and Baryta carbonica improved pea growth and
its photosynthetic activity. These results agree with the
beneficial effect observed when high dynamizations
(31CH) were applied in this study since the turnip plants
treated with NaM-31CH and SiT-31CH showed greater

Cuadro 3. Variables morfométricas evaluadas durante el desarrollo vegetativo de nabo (Brassica napus L.), tratadas con tres
medicamentos homeopaticos (SiT, PhA y NaM) en dos diferentes dinamizaciones centesimales (7CH y 31CH).

Table 3. Morphometric variables evaluated during turnip vegetative development (Brassica napus L.), treated with three homeopathic
medications (SiT, PhA and NaM) in two different centesimal dynamizations (7CH and 31CH).

Etapa de desarrollo vegetative / Vegetative development stage

Tratamientos / Treatments AP Numero de hojas / Number of leaves
15 30 45 15 30 45
cm Dias / Days
SiT-7CH 11.53 a 2530a 40.54 a 3.67a 9.90 a 17.23 a
NaM-7CH 1097 a 2546 a 4320 a 3.50a 9.80 a 16.43 a
PhA7-CH 10.51a 2347 a 40.11a 347 a 9.40 a 16.40 a
SiT31-CH 11.18 a 2346 a 40.97 a 347a 9.03a 16.43 a
NaM-31CH 9.68 a 24.03 a 4238 a 3.50a 9.73 a 16.63 a
PhA-31CH 10.57 a 2431 a 4171 a 357a 933a 1633 a
Control (agua/water) 847 a 16.60 b 31.17b 323b 8.87 a 16.10 a
CV (%) 17,5 8,93 8,85 3,34 8,54 3,81

AP = altura de la planta; CV = coeficiente de variacion (%). Letras diferentes denotan diferencias significativas (P < 0.05) mediante la prueba estadistica de Duncan.
AP = plant height; CV = coefficient of variation; (%). Different letters denote significant differences (P < 0.05) using Duncan’s statistical test.
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Cuadro 4. Variables morfométricas evaluadas durante el desarrollo vegetativo de nabo (Brassica napus L.), tratadas con tres

medicamentos homeopaticos (SiT, PhA y NaM) en dos diferentes dinamizaciones centesimales (7CH y 31CH).

Table 4. Morphometric variables evaluated during turnip vegetative development (Brassica napus L.), treated with three homeopathic

medicines (SiT, PhA and NaM) in two different centesimal dynamizations (7CH and 31CH).

Etapa de desarrollo vegetative / Vegetative development stage

Tratamientos / Treatments

DT LR BFP BSP BFR BSR
------ cm - - - - - - I T - S N R
SiT-7CH 8.84a 16.62 a 1020.00 a 49.63 a 9.60 a 1.99 a
NaM-7CH 7.95 ab 1391 a 820.00 ab 42.32 ab 8.18a 1.90 a
PhA7-CH 7.76 ab 1571 a 730.00 ab 41.89 ab 7.50a 1.64a
SiT31-CH 7.10 ab 14.34 a 510.00 b 36.25 ab 6.93a 1.46 ab
NaM-31CH 8.53 ab 17.82 a 840.00 ab 45.63 ab 9.74a 1.69 a
PhA-31CH 7.84 ab 1575 a 600.00 ab 38.85ab 8.01a 1.64a
Control (agua/water) 6.46 b 13.62 a 400.00 b 32.19b 6.58a 1.03b
CV (%) 13.02 15.70 31.59 16.99 21.74 17.02

DT = diametro de tallo; LR = longitud de radicula; BFP = biomasa fresca de plantula; BSP = biomasa seca de plantula; BFR = biomasa fresca de radicula;
BSR = biomasa seca de radicula; CV = coeficiente de variacion (%). Letras diferentes denotan diferencias significativas (P < 0.05) mediante la prueba

estadistica de Duncan.

DT = stem diameter; LR = radicle length; BFP = seedling fresh biomass; BSP = seedling dry biomass; BFR = radicle fresh biomass; BSR = radicle dry
biomass; CV = coefficient of variation (%). Different letters denote significant differences (P < 0.05) using Duncan’s statistical test.

centesimal (NaM-31CH), que registr6 un promedio
de 17.82 cm, sin diferir estadisticamente de los demas
tratamientos (13.62 a 16.62 cm), incluyendo el grupo
control (Cuadro 4). En coincidencia con nuestro
resultado, Pulido er al. (2017) reportaron mayor
longitud de raiz y masa radicular seca de plantas de
brocoli cultivadas en condiciones de invernadero, al
aplicarles dinamizaciones ultradiluidas (30CH) mas
alla del limite que establece la Teoria de Avogadro
(1 x 10%), del mismo medicamento (SiT-30CH).
Apoyando lo anterior, Panda ef al. (2013) encontraron
que los medicamentos homeopaticos en alta
dinamizacion (32 CH y 200 CH) de Arsenicum album
y de Baryta carbonica, mejoran el crecimiento de la
arveja y su actividad fotosintética. Estos resultados
coinciden con el efecto benéfico observado al aplicar
altas dinamizaciones (31CH) en este estudio, ya que las
plantas de nabo tratadas con NaM-31CH y SiT-31CH
presentaron mayor crecimiento de raiz, lo que implica
una mayor capacidad para la toma de nutrientes. El
grado de dilucion serial de NaM-31CH y SiT-31CH van
mas alla del limite que establece la Teoria de Avogadro
(1 x 10%), equivalente a la 62* dilucion decimal
(1 x 10%?). De acuerdo con esta teoria se supone que ya
no existen moléculas de la solucion concentrada inicial
o “Tintura Madre” (TM) en los tratamientos 31CH.

root growth, implying a greater capacity for nutrient
intake. The serial dilution degree of NaM-31CH and
SiT-31CH was equivalent to the 62" decimal (1 x 10-¢?)
dilution, which went beyond the Avogadro Theory
limit previously mentioned (1 x 10%) that assumed
no molecules of the initial concentrate solution or
“Mother Tincture” (MT) existed in the treatments
31CH. Nonetheless, several physical-chemical
studies have demonstrated the unequivocal presence
of MT nanoparticles in high centesimal dilutions,
such as 30CH and 200CH (Chikramane et al., 2010).
Nevertheless, other response variables should be
taken into account to better dilucidate the effect of the
homeopathic treatments applied in B. napus L.

With respect to the weight variable, the results
indicated significant differences (P < 0.05) in plant
fresh and dry weight (PFP and PSP). Better PFP was
obtained with SiT-7CH (1020 g) compared with the
control (400 g) and with this same treatment, higher
PSP value (49.63 g) was also obtained compared with
the control group (32.19 g). Significant differences
(P<0.05) were observed with respect to dry root weight
but not with fresh root weight. For dry weight all the
treatments influenced root growth positively compared
to the control group (water) without homeopathy
(Table 4). In this respect, Almeida (2002°) recorded
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Sin embargo, se ha demostrado mediante diversos
estudios fisicoquimicos la presencia inequivoca de
nanoparticulas de la TM en altas diluciones centesimales
como 30CH y 200CH (Chikramane et al., 2010). No
obstante, es necesario tomar en cuenta otras variables
de respuesta para dilucidar de una mejor manera, el
efecto de los tratamientos homeopaticos aplicados en
B. napus L.

En cuanto a la variable peso, los resultados indican
diferencias significativas en peso fresco y seco de
la planta (PFP y PSP). El mejor PFP se obtuvo con
SiT-7CH (1.020 g) comparado con grupo control
(400 g), y con este mismo tratamiento, se obtuvo
también el valor mas alto de PSP (49.63 g) con
respecto al control (32.19 g). Se observaron diferencias
significativas en cuanto al peso seco de la raiz, no
siendo asi para el peso fresco de la raiz. Para el peso
seco, todos los tratamientos influyeron de manera
positiva en el crecimiento de la raiz, con respecto al
control (agua) sin homeopatia (Cuadro 4). Al respecto,
Almeida (2002°) registré un incremento en el peso
fresco de albahaca (Ocimum basilicum L.) al aplicar
SiT-30CH y Meneses (2009) concluye que SiT incide
favorablemente en el crecimiento de las plantas.
Mayor informacion sobre el efecto de medicamentos
homeopaticos sobre plantas esta disponible en Carneiro
etal. (2011) y Meneses (2009).

Adicional a los analisis biométricos, se realizo un
analisis economico basico para la comparacion entre
tratamientos y se encontraron diferencias estadisticas
en rendimientos (Cuadro 5), con un promedio
de 34 250 kg ha' para SiT-7CH, con respecto al
grupo control (agua) sin tratamiento homeopatico
(18 575 kg ha'). La mayor relacion beneficio/costo
(B/C) correspondio a las plantas tratadas con SiT-7CH,
con un valor B/C de 1.7 y una rentabilidad de 71.33%,
en relacion a los demas tratamientos y al grupo control
cuya relacion B/C fue de 1.2, con una rentabilidad de
23.24%. El efecto biologico de Silicea terra (SiT-7CH)
concuerda con los resultados obtenidos en cuanto a
rendimientos y rentabilidad econdmica del cultivo de
nabo.

CONCLUSIONES

Los medicamentos homeopaticos aplicados
tuvieron diferentes y positivos efectos en su

an increase in basil (Ocimum basilicum L.) fresh
weight when SiT-30CH was applied, and Meneses
(2009) concluded that SiT impacted favorable in plant
growth. More information on the effect of homeopathic
medicines are available in Carneiro et al. (2011) and
Meneses (2009).

Additional to the biometric analyses, a basic
economical analysis was performed to compare
among treatments, finding statistical differences
(P < 0.05) among yields (Table 5), with an average
of 34 250 kg ha' for SiT-7CH compared with the
control group (water) without homeopathic treatment
(18 575 kg ha'). The greatest benefit/cost (B/C)
relationship corresponded to the plants with SiT-7CH,
with a B/C of 1.7 and profitability of 71.33%, compared
with the other treatments and the control group, whose
B/C relationship was 1.2, with a profitability of
23.24%. The biological effect of Silicea terra (SiT-
7CH) agrees with the results obtained with respect to
economic yields and profitability of turnip cultivation.
CV = coefficient of variation (%). Different letters
denote significant differences (P < 0.05) using
Duncan’s statistical test.

CONCLUSIONS

The homeopathic medicines applied had different
and positive effects in vegetative germination,
emergence, and development of Brassica napus
L., depending on the dynamization (7CH or 31CH)
used. The highest values in germination percentage
corresponded to SiT-7CH, PhA-7CH, and NaM-31C.
The treatments PhA-7CH and NaM-31CH stimulated
stem growth greatly in the germination stage while
NaM-7CH acted mainly on radicle growth in the
emergence stage. SiT-7CH showed the best effect in
plant fresh weight in the germination stage. The greatest
plant height was obtained with the application of NaM-
7CH. The homeopathic dilutions in low dynamization,
SiT-7CH and NaM-7CH, showed the best productive
effect with respect to total plant weight per plot, and
the greatest economic cultivation profitability was
obtained with a low dynamization of Silicea terra
(SiT-7CH). The results suggest greater efficiency for
this cultivation with lower dynamizations (7CH) than
those higher (31CH), which could be due to the fact
that these last ones imply greater dilution to that of the

5 Almeida, Marco Antonio Zopelar de. 2002. Resposta do manjericao (Ocimum basilicum L.) a aplicacdo de preparacdes homeopaticas. Tese de mestrado. Brasil:

Universidade Federal de Vigosa. Vigosaminas Gerais — Brasil.
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Tabla 5. Analisis economico en los efectos de la aplicacion de medicamentos homeopiticos en el comportamiento agronémico y

rendimiento del cultivo de nabo (Brassica napus L.).

Table 5. Economic analysis on the effects of the application of homeopathic medicines on agronomic behavior and yield of turnip

cultivation (Brassica napus L.).

Tratamientos / Treatments Rendimiento Relacion Rentabilidad
kg ha'! B/C %

SiT-7CH 34250.00 a 1.7 71.33
NaM-7CH 33000.00 a 1.7 67.70
PhA7-CH 28675.00 ab 1.5 54.19
SiT31-CH 27500.00 ab 1.5 50.24
NaM-31CH 23925.00 ab 1.4 37.42
PhA-31CH 23575.00 ab 1.4 36.10
Control (agua/water) 18575.33 b 1.2 23.24
CV (%) 27.01

CV = coeficiente de variacion (%). Letras diferentes denotan diferencias significativas mediante la prueba estadistica de Duncan.
CV = coefficient of variation (%). Different letters denote significant differences (P < 0.05) using Duncan’s statistical test.

germinacion, emergencia y desarrollo vegetativo de
Brassica napus L., dependiendo de la dinamizacion
(7CH o 31CH) utilizada. Los valores mas elevados en
porcentaje de germinacion correspondieron SiT-7CH,
PhA-7CH y NaM-31C. Los tratamientos PhA-7CH y
NaM-31CH estimularon mayormente el crecimiento
del tallo en la etapa de germinacion, mientras que
NaM-7CH actué principalmente sobre el crecimiento
radicular en la etapa de emergencia. SiT-7CH presentd
el mejor efecto en el peso fresco de la planta en la
etapa de germinacion. La mayor altura de la planta se
obtuvo con la aplicacion de NaM-7CH. Las diluciones
homeopaticas en baja dinamizaciéon SiT-7CH vy
NaM-7CH presentaron el mejor efecto productivo,
referido a peso total de plantas por parcela y la mayor
rentabilidad econdémica del cultivo se obtuvo con
una baja dinamizacion de Silicea terra (SiT-7CH).
Esto sugiere mayor efectividad para este cultivo las
dinamizaciones bajas (7CH) que las altas (31CH) y
esto podria deberse a que éstas ultimas implican una
dilucion mayor del concentrado inicial, con respecto al
limite que establece el Numero de Avogadro (1 x 10-%).
Sin embargo, se obtuvieron buenos resultados con
bajas y con altas dinamizaciones, para todos los
medicamentos evaluados. La homeopatia agricola es
una disciplina en desarrollo y se requiere profundizar
las investigaciones para generar nuevo conocimiento
cientifico y su aplicacion tecnoldgica y productiva en
materia de agricultura orgénica.

initial concentrate with respect to the limit established
by Avogadro’s Number (1 x 10-*). Nonetheless, good
results were obtained with low and high dynamizations
for all the medicines assessed. Agricultural homeopathy
is a discipline in development that requires research
in depth to generate new scientific knowledge and its
technological and productive application in the subject
of organic agriculture.
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