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Resumo — Avaliou-se a eficacia de um complexo homeopatico e uma zedli-
ta clinoptilolita na prevencao de diarreia em bezerros leiteiros. Trinta e sete
bezerros foram distribuidos em trés grupos: Controle negativo, Zedlita e
Homeopatia. A composicado da zedlita foi verificada por espectrometria de
emissao optica (ICP OES). Todos receberam tratamento alopatico em caso
de ocorréncia de diarreia. As fezes foram avaliadas diariamente para obser-
var a cor, o odor e a consisténcia. Os animais foram pesados e avaliados
quanto a hidratacao (teste de turgor cutdneo) semanalmente. O sangue foi
coletado a cada duas semanas para afericdo do volume globular e da protei-
na sérica total. Além disso, os custos dos tratamentos foram quantificados.
Ao final do experimento seis animais de cada grupo foram eutanasiados para
analise morfo-histolégica por microscopia eletrénica de varredura de porgdes
do intestino delgado. Considerando todos os animais e todos os episddios de
diarreia, a duragdo média da diarreia foi de 2,42 dias, a idade média de ocor-
réncia foi de 27,75 dias, o niumero médio de episddios por animal foi de 2,53 e
o numero médio de tratamentos com antibiéticos por animal foi de 1,01, sem
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diferenga entre os tratamentos. Durante os episédios de diarreia, ndo houve
diferengas entre os grupos em relagéo a cor (86,60% verde), odor (79,40%
anormal) e consisténcia (86,27% liquido) das fezes. O grupo de animais tra-
tados com o complexo homeopatico foi o Unico em que alguns animais nao
apresentaram episédio de diarreia durante o experimento (23,1%, p < 0,05).
Embora o tratamento zedlita tenha preservado as vilosidades intestinais, ndo
houve impacto na prevencao da diarreia. O complexo homeopatico nio teve
impacto na durag&o da diarreia ou no ganho de peso dos bezerros. Embora sua
adocgao ndo altere os custos do sistema de producgéo, o produtor precisa levar em con-
sideracao se o manejo (preparagédo e administragéo diaria) compensa o baixo efeito
preventivo apresentado.

Termos para indexagdo: Bezerro em aleitamento; Complexo homeopatico;
Diarreia; Zedlita.
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Evaluation of homeopathic complex and zeolite
clinoptilolite for the prevention of diarrhea in dairy
calves from birth to weaning

Abstract — The efficacy of a homeopathic complex and a zeolite clinoptilolite in
the prevention of diarrhea in dairy calves was evaluated. Thirty-seven calves
were distributed in three groups: Negative control, Zeolite and Homeopathy.
The composition of the zeolite was ascertained by optical emission spectros-
copy (ICP OES). All calves received allopathic treatment in case of diarrhea.
The feces were evaluated daily regarding the color, the odor, and the consis-
tency. The animals were weekly weighed and assessed regarding hydration
(skin turgor test). Blood samples were collected every two weeks to measure
globular volume and total serum protein. Furthermore, the costs of the treat-
ments were quantified. At the end of the experiment, six animals from each
group were euthanized for morpho-histological analysis by scanning electron
microscopy of portions of the small intestine. Considering all animals and all
episodes of diarrhea, the average duration of the diarrhea was 2.42 days, the
average age of occurrence was 27.75 days, the average number of episodes
per animal was 2.53, and the average number of antibiotic treatments per
animal was 1.01, with no difference among the treatments. During the diar-
rhea episodes, there were no differences in the treatments regarding color
(86.60% green), odor (79.40% abnormal), and consistency (86.27% liquid) of
the feces. The group of animals treated with the homeopathic complex was
the only one in which some animals did not present an episode of diarrhea
during the experiment (23.1%, p < 0.05). The average duration of the diarrhea
was 2.42 days, the average age of occurrence was 27.75 days, the average
number of episodes per animal was 2.53, and the average number of antibiot-
ic treatments per animal was 1.01, with no difference among the treatments.
Although the zeolite treatment preserved the intestinal villi, there was no im-
pact on diarrhea prevention. The homeopathic complex had no impact in the
diarrhea duration or in the weight gain of calves. Although its adoption does
not alter the costs of the production system, the farmer needs to consider
whether the management (daily preparation and administration) compensates
for low preventive effect presented.

Index terms: Suckling calves; Homeopathic complexes; Diarrhea; Zeolite.



8 BOLETIM DE PESQUISA E DESENVOLVIMENTO 49

Introduction

The colostrum-feeding phase is followed by the milk-feeding phase and
this period is crucial to produce efficient dairy cows (Raeth-Knight et al., 2009;
Moallem et al., 2010). Bovine neonatal diarrhea, however, is one of the main
factors responsible for mortality and delayed development of calves (Hammon
et al., 2002; Jasper; Weary, 2002). Diarrhea can be fatal due to dehydration
and acidosis, and also can result in anorexia and ataxia. It usually results from
the interaction of factors such as the immune system status, environmental
conditions, nutrition and infection by various microorganisms (Berchtold,
2009), with the standouts being Escherichia coli, Salmonella spp., rotaviruses,
coronaviruses and protozoa of the genera Eimeria spp. and Cryptosporidium
spp. (Langoni et al., 2004; Cho; Yoon, 2014).

Diarrhea in Nelore calves is considered the main cause of economic losses
in beef herds in various Brazilian States (Barbosa et al., 1998; Benesi, 1999;
Mota et al., 2000), but is poorly documented in dairy herds in the country.
More than 50% of the mortality that occurs before weaning is due to diarrhea,
and the majority of cases happen in animals younger than one-month-old (Hur
et al., 2013; Cho; Yoon, 2014). Antibiotics are typically used to treat diarrhea in
livestock but are often used indiscriminately, causing resistance of pathogens
and environmental contamination (Regitano; Leal, 2010; Economou; Gousia,
2015).

Therefore, new and natural alternatives to control pathogens in livestock
are necessary (Prasai et al., 2017). Homeopathy is characterized as a safe
and inexpensive practice aimed to treat the patient-disease binomial according
to a comprehensive and integrative approach (Teixeira, 2006). Studies have
evaluated different homeopathic complexes for prevention and treatment of
diarrhea in calves in the suckling phase (Frerking; Romansky-Rieken, 1982;
Kayne; Rafferty, 1994; Verdier; Ohagen; Alenius, 2003; Fortuoso et al., 2018),
but the results are controversial. Zeolites are natural hydrated crystalline
aluminosilicate minerals. They are structured in rigid three-dimensional
crystalline networks formed by tetrahedrons of AlO, and SiO,, linked together
by oxygen atoms (Luna; Schuchardt, 2001). According to a review performed
by Papaioannou et al. (2005), the inclusion of zeolites in the diet may reduce
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the incidence, severity, and length of diarrhea in calves, but the precise
mechanisms of this effects are yet not clear.

Therefore, the objective of this study was to evaluate the efficacy of using
a homeopathic complex and zeolite clinoptilolite for the prevention of diarrhea
in calves, as well as the effect on the animals’ intestinal morpho-histology.

1 Material and Methods

1.1 Place and experimental groups

The experiment was conducted at the Milk Production System of the
Embrapa Pecuaria Sudeste research farm, located in the municipality of Sdo
Carlos, Sao Paulo state, Brazil. The calves were allocated in an area covering
0.2 ha, with an ‘Argentine’ calf pen structure, composed of five modules made
of artificial shade screening (1.4 m wide x 48 m long x 1.6 m high), providing
80% shade. The modules were arranged in the North-South direction so
that the animals had access to shade throughout the day. Each module was
sized to accommodate 12 animals, which were tethered by collars with 1.2
- meter chains attached to wires anchored in the ground with 8 meters in
length, arranged in the East-West direction. The wires anchored in the ground
were spaced 4 meters apart, enough to prevent physical contact between the
animals. The area was harvest with Cynodon grass, and there were water and
food troughs arranged on the ground, one at each wire’s anchor point.

A breeding season was programmed in order to have animals being born
in a shorter time interval. Thus, Holstein and Jersey dairy calves, born in 2015
between February 10 and May 22, were allocated randomly in treatments
as they were born. A total of 37 animals, 18 females and 19 males, were
distributed in three groups: 1) Control (13 animals); 2) Homeopathy (13
animals); and 3) Zeolite (11 animals) and followed from 2 to 60 days of age.
After birth, each calf was submitted separated from its mother for performance
of the standard procedures (navel disinfection, weighing and identification
tagging) and then was allocated in the cattle pen to receive colostrum (ad
libitum). In the first week, the calves were bottle-fed with milk, after which they
received milk from stainless steel buckets. The animals were provided with
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clean water and ration, changed daily. From the second to the sixtieth day of
life the animals received the following treatments:

- Negative control: 4 L of milk per day (2 L in the morning and 2 L in the
afternoon);

- Zeolite: 4 L of milk per day + 10 g of zeolite diluted in the milk 2L+ 5g
in the morning and 2 L + 5 g in the afternoon);

- Homeopathy: 4 L of milk per day + 8 g of homeopathic complex diluted in
the milk (2 L + 4 g in the morning and 2 L + 4 g in the afternoon).

1.2 Homeopathic treatment and establishment of the
experimental protocol

The homeopathic complex was defined after the visit of a veterinarian to the
farm, when a careful history-taking of the occurrence of diarrhea in the experi-
mental area in the last years was carried out (number of days, period of occur-
rence, diarrhea characteristics, deaths/year, results of laboratory diagnostics,
etc.). This process is called homeopathic repertorization, which guides the
formulation of the specific complexes. Therefore, the preventive formulation
was composed of Arsenicum alb 12 CH, Nux vomica 12CH, Podophyllum 12
CH, Carbo Vegetabilis 12CH, and China 12 CH. This formulation was given
daily in the milk (8 g per day), and when an animal developed mild diarrhea, it
was also administered orally by spray (3 times for 24h) to try to prevent it from
getting worse. The homeopathic complex for inclusion in the milk was compo-
sed of 5 mL of the homogenized homeopathic formulation in 500 g of coarse
sugar. After preparation, the product was stored in plastic pots.

The zeolite was a commercial product (CELPEC®) also administered in the
milk. Since the mineral product is hard to dissolve in milk, to assure the proper
consumption by each animal dilution tests were conducted with different
concentrations, and the dosage of 0.25% zeolite obtained the maximum
dilution without precipitation in the milk so that concentration was established
in the following experiments.

In cases of diarrhea, the following protocol was implemented in all groups:
supply of serum (1.5 g of salt + 10 g of sugar + 13 g of sodium bicarbonate
+ 1 L of water), given orally to all the animals twice a day, and allopathic
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treatment if necessary. The cases were evaluated and treated individually
by the veterinarian responsible for the herd. All the experimental procedures
were approved by the Committee on Ethical Use of Animals (CEUA), under
protocol 02/2014.

The feces of each animal were daily evaluated, to observe the color (yellow,
white, gray, brown, green), odor (normal or abnormal) and consistency (liquid,
pasty or hard). Each week the animals were weighed and the hydration was
analyzed by the skin elasticity test (skin turgor test- STT) as: normal (0 seconds
for return), slight (2 - 5 seconds for return), moderate (6 - 10 seconds), severe
(more than 10 seconds for return). Each two weeks blood was collected to
evaluate the globular volume and total serum protein. In cases of diarrhea,
a notation was recorded of the duration and all the interventions carried out,
to enable quantification of the animal treatment expense. The animals were
observed during 60 days, after which they were weaned.

1.3 Morpho-histological evaluation of the calves’ small
intestine

At 60 days of age, six animals from each group were anesthetized and
euthanized to collect samples of the small intestine. A segment with a length
of 2 cm was removed from the three regions of the small intestine (duodenum,
jejunum, and ileum). The tissues were fixed by immersion in a solution of 4%
paraformaldehyde in sodium cacodylate buffer 0.1 M and sucrose 0.2 M, pH
7.2, for 2 hours, repeatedly washed with the buffer and prepared for electron
microscope observation. Segments with a size of 4 x 4 mm were post-fixed
in a 1% osmium tetroxide solution in sodium cacodylate buffer 0.1 M, pH 7.2,
and dehydrated in rising concentrations of acetone. After drying to the critical
point, the specimens were coated with gold and examined under a JEOL
JSM-6510 scanning electron microscope, with magnification of 150, 300 and
500x for observation of villi and crypts.
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1.4 Analysis of the zeolite composition

The zeolite was characterized by various analytical techniques. First,
the particle size was assessed by a Sedigraf 5000 ET apparatus. Then the
samples were microwave assisted decomposed in an Anton Parr Multiwave
3000 microwave oven (Vieira et al., 2005). The elemental content of the
sample and the exchangeable cations were determined by inductively coupled
plasma optical emission spectroscopy (ICP OES) with radial view (Varian
Vista). The surface areas were measured by the BET (Brunauer-Emmett-
Teller) method (Palik, 1977) using a Micrometrics ASAP 2000 V3.03 analyzer.
The microscopic images were obtained with a Zeiss DSM 960 digital scanning
electron microscope.

1.5 Statistical and economic analyses

The data on color, odor and consistency of the feces, as well as the
hydration state, globular volume and total serum protein levels of the animals
were organized in frequency tables, cross-referenced with the effect of the
treatment group (Negative control, Homeopathy and Zeolite) and submitted
to the t-test for comparison of the means (p < 0.10). The data on the fecal
color, odor, and consistency during episodes of diarrhea were organized in
the same form but were submitted to the Q-square test (p < 0.05). The data of
length (number of days) and period of occurrence of diarrhea were submitted
to analysis of variance, where treatment was the principal effect. The SNK test
was applied for multiple comparisons of the means (p < 0.05).

In the second step of the analysis, the experimental unit was the calf,
where the Fisher test was used to check whether the occurrence of diarrhea
was associated with the treatment (p < 0.05). By combining the occurrence
of diarrhea (Yes, No), four new groups were formed (Diarrhea Treatment:
NegControl_Yes; Zeolite Yes; Homeopathy Yes; and Homeopathy No).
The data on the number of cases of diarrhea per animal, treatment with an
antibiotic (number of treatments/animal), weight gain in the period, treatment
and prevention costs and cost per live weight were submitted to analysis of
variance considering the effect of the four new groups. For multiple comparisons
of means, the SNK test was applied (p < 0.05). The SAS statistical software
was used in all the calculations (SAS, 2012).
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The experimental design was completely randomized, but the formation
of the groups of calves by treatment was done according to the date of birth.

Results

Zeolites can be characterized by different techniques to determine their
crystallinity, morphology, and chemical composition. Due to the complexity of
the samples and the inherent limitation of each technique, it was necessary
to conciliate them for better characterization of the zeolite used. The BET
method revealed that the zeolite had a surface area of 22.62 m?/g, the average
pore diameter was 120.03 A, and the pore volume was 0.07 cm®/g. The X-ray
diffractograms contained typical peaks given by the reflection angles (26).
Therefore, concerning mineralogical composition, it was identified the presence
of quartz, calcite, clinoptilolite, and kaolinite. The most representative peak for
clinoptilolite was at an angle of 22.5°, with an intensity of 380 counts. For
kaolinite, the most representative peak was at an angle of 10°, with an intensity
of 480 counts. The chemical analysis of the zeolite showed the predominance
of silicon (67.31%) and the presence of both Ca (6.55%) and Na (5.29%), the
reason why heulandite/clinoptilolite was considered to be the predominant
species of the zeolite. Heulandite has a composition of Ca, (Al Si,,0,,) 24H,0,
while clinoptilolite’s composition is Na (Al Si, O,,) 24H,0.

The data after evaluation of the treatments for 60 days in relation to the
negative control showed no significant difference between mean fecal color
(green 77.57%, yellow 15.95%, brown 5.17%, white 1.17%, gray 0.13%),
odor (normal 96.42%, abnormal 3.58%), consistency (pasty 91.97%, liquid
7.44%, hard 1.59%), general animal status (adequate 99.35%, apathetic
0.65%), animal hydration (normal in all cases, 100%), globular volume
(31.97%) and total serum protein (6.67 g/dL). The information by experimental
group is reported in Table 1. During the diarrhea episodes, there were also
no differences between treatments regarding those characteristics, in
which occurred predominance of the green color (average of 86.60% of the
observations), abnormal odor (79.40%) and liquid consistency (86.27%) of
feces.
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The Homeopathic group was the only one in which some animals did not
suffer from diarrhea (p < 0.05 by the Fisher test), with 23.1% of the animals’
symptom-free (Table 2). In the other groups, all animals (100%) had at
least one diarrhea episode during the experiment. Among the animals that
had diarrhea, the average duration was 2.42 days, and the average age of
occurrence was 27.75 days (Table 1). The average number of episodes per
animal was 2.53, and the average number of antibiotic treatments per animal
was 1.01, with no significant differences between the treatments (Table 2).

The average weight gain in the period was the same for all the animals,
25.06 = 5,1 kg, including those that suffered from diarrhea in the period (Table
2). The cost of prevention and treatment of diarrhea and the cost per kilogram
of weight gain in the period were higher in the animals of the Homeopathic
group that had diarrhea (Homeopathy cost + antibiotic cost) than the animals
of that group that were free of diarrhea. Prevention cost: Homeopathy Yes,
US$ 7.7 and Homeopathy No, US$ 1.4; Cost per kilogram of weight gain:
Homeopathy Yes, US$ 0.3 and Homeopathy No, US$ 0.1. Among the
animals that had diarrhea, there were no differences between the treatments
regarding cost per animal (US$ 6,01 on average) (Table 2).
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In relation to the intestinal villi of the euthanized calves, the samples of the
duodenum, jejunum and ileum, observed by scanning electron microscopy,
were tongue shaped, with uniform size and variation between the treatments.
In the animals of the Zeolite group, there was slight preservation of the villi
and crypts in the parts evaluated (Figure 1). These differences were slight, but
visible when compared with the images of the Negative control group animals
(Figure 2). No changes in crypts and villi were observed in animals treated
with homeopathy.

Figure 1. Scanning electron micrograph of the intestinal villi of an animal of the Zeolite
group. Duodenum (x500) (A); Jejunum (x550) (B); lleum (x500) (C).

Figure 2. Scanning electron micrograph of the intestinal villi of an animal of the
Negative control group. Duodenum (x180) (A); Jejunum (x150) (B); lleum (x150) (C).



18 BOLETIM DE PESQUISA E DESENVOLVIMENTO 49

Discussion

In general, there is scarce information about the occurrence of diarrhea
among dairy calves of Brazilian farms. While estimates are available, there are
no official statistics about the morbidity and mortality of cattle due to different
disorders (Botteon et al., 2008). However, there is an unquestionable direct
impact of diarrhea episodes on the calf death rate of farms (Mohd Nor et al.,
2012). Therefore, we investigated alternative methods that would be adopted
to prevent diarrhea in the routine of dairy farms.

During 60 days of evaluation, the great majority of the fecal samples had
normal color and pasty consistency. However, during the diarrhea episodes,
these characteristics have changed as expected. The color of feces helps to
diagnose the causal agent and facilitates making decisions on the necessary
alterations in handling of calves (Millemann, 2009; Chagas, 2015). For
example, animals suffering from colibacillosis present profuse pasty and/or
liquid feces with fetid odor and yellow to white color (Coura; Lage; Heinemann,
2014). The animals presented adequate general status in almost 100% of
the observations during the experimental period. It is important to note that
diarrhea is not always related to apathy, especially in mild cases. An apathetic
state of the animal can be related to other ailments (bovine parasitic sadness
or pneumonia). The globular volume and total serum protein values were
within the reference parameters established for cattle, between 24 and 46%
and between 6.5 and 7.5 g/dL, respectively (Rengifo et al., 2010).

We hypothesized that the feces of the animals treated with the zeolite
would be firmer, but this did not occur. The composition of the zeolite utilized
was determined, and except for the presence of kaolinite, our results are
the same as those reported by Martinez-Ramirez et al. (2006) for zeolite
extracted from the Las Carolinas deposit, with heulandite/clinoptilolite
identified as the predominant species. Papaioannou et al. (2005) noted that
performance traits were affected by zeolite type, purity, particle size and the
proportion of supplementation in diets. Various experiments have indicated
that inclusion of natural zeolites in the diet reduces the incidence, severity,
and duration of diarrhea in calves (Mumpton; Fishman, 1977; Petkova et al.,
1982). Evidence exists that zeolites use can eliminate various predisposing
and/or causative factors of intestinal disturbances. The administration of
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zeolites to newborn animals appears to reduce the occurrence of diarrhea
by increasing the passive immunity, because they increase the absorption of
immunoglobulins from the colostrum by calves (Petkova et al., 1983; Vrzgula
et al., 1988; Fratri¢ et al., 2005). In turn, Mohri; Seifi; Maleki (2008) suggested
that the lesser occurrence of gastrointestinal diseases is due to the fact that
zeolites absorb potentially harmful metals, or alternatively, regulate the pH
in the gut. Norouzian et al. (2010), supplying 3% clinoptilolite in the initial
diet of newborn lambs, observed a reduction of the incidence and severity of
diarrhea. However, the clinoptilolite in the dose evaluated in our study was not
efficient in preventing diarrhea.

On the other hand, the clinoptilolite was associated with positive results,
because there was better preservation of the villi and crypts. Most nutrients are
absorbed tn the small intestine, which is also an essential site for colonization
by pathogenic agents. The proliferation of bacteria over there can cause
numerous detrimental effects on the physiological processes of digestion-
absorption, leading to the formation of biliary acids and biliary ketoacids,
which can destroy mucous cells of the villi, leading to increased secretion by
the crypt cells, causing various types of diarrhea. When the epithelial integrity
is ruptured, the quantity and quality of the mucus secreted can permit the
access of pathogenic agents or compounds that are harmful to the enterocytes.
Therefore, the greater height of the villi and smaller depth of the crypts in the
small intestine can improve the absorption of nutrients and reduce the energy
expended for cell renewal. In turn, the reduction of the surface area of the
villi results in less enzymatic activity, reduced digestibility and absorption of
nutrients and higher sensitivity to enteric diseases or digestive disturbances
(Nabuurs, 1996).

The average duration of diarrhea cases and the average age of the animals
upon occurrence were statistically equal among the groups. This fact can be
related to the existence of a specific etiological agent. In a study conducted in
dairy herds in Canada and the United States, the researchers observed that
the average age of the start of treatment for diarrhea in calves was 10 days,
with an interval ranging from 0 to 71 days. Calves from birth to 2 weeks of
age presented the highest incidence of diarrhea (21.2%). From 2 to 5 weeks
of age, the incidence was only 1.8%, and from 5 weeks to 3 months, the
occurrence was 0.35% (Windeyer et al., 2014). The average age of diarrhea
in calves on a farm in the state of Rio de Janeiro was 54.2 days, and affected
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animals were observed starting at 5 days of life. The highest proportion of
calves with diarrhea was observed in the second week of life (39%), followed
by the third week (21%) and the first week (7%) (Fagundes et al., 2014).
Our data are in line with the profile found in that study, although it must be
recalled that besides the etiological agent, the environmental conditions and
herd management practices influence the incidence of diarrhea.

Regarding homeopathy, alternative tools are important for the sustainability
of cattle breeding for organic milk production. Because of the lack of products
and technologies to enable expansion of organic production in tropical
countries, investigation of the efficacy of homeopathic medicines is of great
interest, to enable validation and transfer of technology (Figueiredo et al.,
2018). In the present study, the Homeopathic group presented 23.1% of
the animals’ symptom-free showing some prevention. The average cost for
antibiotic treatment of cases of diarrhea was statistically the same as for the
other treatments (no extra costs), i.e., Homeopathy YES, NegControl_
Yes and Zeolite Yes. Fortuoso et al. (2018) observed that homeopathy
was 50% effective in controlling bovine neonatal diarrhea and reduced the
use of antibiotics. There were no differences in the animals’ weight gain
among the three treatments, corroborating the findings of Step et al. (2008),
who did not observe weight gain differences in groups receiving 0.5% and
2% clinoptilolite, and the findings of Mohri; Seifi; Maleki (2008) in animals
receiving 2% clinoptilolite in the colostrum for 48 h and 14 days. However,
Ural; Ural (2017) observed more significant weight gain in Holstein calves that
received 1 and 2 g of clinoptilolite’lkg concerning the control group. Zarcula
et al. (2010) also observed higher weight gain in animals that received 5 and
20 g of clinoptilolite/L of milk. Nevertheless, the dose evaluated in the present
study (0.25% or 2.5 g/L of milk) was lower than in the mentioned studies,
since, at higher concentrations, our natural mineral precipitated in the milk.
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Conclusion

Although the administration of the zeolite preserved the intestinal villi,
there was no effect on the prevention of diarrhea or in the weight gain.
The homeopathic complex of Arsenicum alb 12 CH, Nux vomica 12CH,
Podophyllum 12 CH, Carbo Vegetabilis 12CH and China 12 CH, presented
23.1% of efficacy in the prevention of the diarrhea episodes, no impact in
its duration or in the weight gain of the calves. Although the inclusion of the
homeopathic treatment does not alter the costs of the production system,
the farmer needs to take into account whether the its management (daily
preparation and administration) compensates the low preventive effect.
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