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Abstract

The effectiveness of a thymol based gel (12.5 g of thymol in 50 g of gel) for controlling Varroa destructor in commercial honey bee
(Apis mellifera) colonies under tropical conditions was evaluated. Three groups of honey bee colonies were used, the first group
received one tray containing thymol gel (G1), the second group received two trays with thymol gel (G2) and the third group (con-
trol) received no treatment (G3).The application of the gels was repeated twice with two weeks between treatments. In total G1
received 2 trays and G2 received 4 trays of thymol gels, thus the honey bee colonies and the mites were exposed to the thymol
gels during 30 days. The mite infestation levels in adult bees and capped brood were registered before and after the application
of the treatments in order to evaluate the effectiveness of the thymol based gels. The effectiveness of the treatments estimated
for adult bees was 97% and 93% for G1y G2, respectively, and in the capped brood the effectiveness was 94% and 95% for both
groups respectively. The results show that the application of one thymol gel (G1) tray with a second application in a 15 day inter-
val (total of two trays) can eliminate *95% of the mites in honey bee colonies under tropical conditions and thus can be used as
an alternative method for the apiculturist of this region to control this parasite.

Key words: VARROA DESTRUCTOR, APIS MELLIFERA, VARROOSIS, THYMOL, EFFECTIVENESS, TROPIC,
YUCATAN.

Resumen

Se evalud la eficacia de un gel de timol (12.5 g de timol en 50 g de gel) en el control del acaro Varroa destructor, que infesta colo-
nias de abejas meliferas (Apis mellifera) bajo condiciones de clima tropical. Se utilizaron tres grupos de colonias; al primero se le
aplicé una bandeja con el gel (G1), al segundo grupo, dos bandejas (G2), y al tercer grupo (testigo) no se le administré ningan
tratamiento (G3). Los tratamientos se repitieron a los quince dias para cubrir un total de dos y cuatro bandejas para G1y G2,y 30
dias de exposicion de las abejas y varroas a los geles. Los niveles de infestacion del acaro antes y después de la aplicacion de los
geles de timol fueron determinados en las abejas adultas y la cria de obreras, con la finalidad de evaluar la eficacia de los geles.
La eficacia de los geles estimada en las abejas adultas fue de 97% y 93% para G1 y G2, respectivamente, mientras que en la cria
de obreras, la eficacia fue de 94% y 95% para ambos grupos. Los resultados demuestran que la aplicacion de una bandeja de gel
(G1) con repeticion a los 15 dias (total: dos bandejas), permite eliminar ~95% de las varroas presentes en las colonias de abejas
meliferas bajo condiciones tropicales, ello representa una opcion en el control alternativo de este parasito para los apicultores
de estas regiones.

Pglabras clave: VARROA DESTRUCTOR, APIS MELLIFERA, VARROOSIS, TIMOL, EFICACIA, TROPICO, YUCA-
TAN.
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Introduction

owadays, the mite Varroa destructor® represents
the main sanitary problem of beekeeping in

the whole world, due to the negative impact
that this parasite causes.?

The presence of high levels of mite infestation in
(Apis mellifera) bees causes a reduction in honey pro-
duction and high mortality in colonies after two to four
years of infestation, when these receive no treatment
or control method.? For this reason, the beekeepers
turn to the use of several chemical products for para-
site control,* including some not authorized such as
powders, ointments and strips made with coumaphos
and pyrethroids for agricultural use. The application
of these products in the bee colonies has increased the
risks of honey contamination in colonies under this
treatment,® compromising its marketing in the United
States and European Union; besides, its continuous
use causes resistance to them from the mites.®

Due to these problems, several organic substances
like formic acids, oxalic, lactic and essential oils like
thymol, camphor and eucalyptus, among others, have
been used as an alternative control of V. destructor,
since they are highly effective, of easy application, low
risk of honey and wax contamination produced in the
colonies under treatment; besides, due to its way of
action ( for instance, metabolic acidosis with formic
acid), mites present no resistance to these alternative
products.” However, the effectiveness of such sub-
stances varies in accordance to the climatic conditions
of each region,®® hence it is important to evaluate its
effectiveness and secondary effects on the bee colo-
nies before its recommendation to the beekeepers.

Among the essential oils, thymol is one of the most
used for varroosis , with an effectiveness that varies
between 66% to 98%, depending on the application
method, dose, concentration, type of beehive, and
environmental conditions.”®

Recently, thymol gel application has fascilitated
the application of this substance in the beehive; in
Europe showed an 82.6% efficiency. Likewise, honey
from the thymol treated colonies presents a residual
value well below the allowed limit (50 mg/kg honey)
reducing the chance of rejection in the international
market.®

The aim of this research was to evaluate the effec-
tiveness of a gel produced with thymol (12.5 g of
thymol in 50 g of gel), for V. destructor, mite control,
which infests honeybee (A. mellifera) colonies estab-
lished in an Africanized region under tropical climate
in Yucatan, Mexico.

Introduccién

| acaro Varroa destructor’ representa en la
Eactualidad el principal problema sanitario

que enfrenta la apicultura en todo el mundo,
debido al impacto negativo que este parasito ocasiona
en las colonias infestadas.’

La presencia de altos niveles de infestacion de este
acaro en las abejas Apis mellifera ocasiona una reduc-
cion en la produccion de miel y alta mortalidad en las
colonias después de dos a cuatro afios de iniciada la
infestacion, cuando éstas no reciben ningun tipo de
tratamiento o método de control.? Por esta razén, los
apicultores han recurrido al uso de diversos produc-
tos quimicos para el control del parasito,* incluyendo
algunos no autorizados como los polvos, ungientos
y tablitas, elaborados a base de coumafos y piretroi-
des de uso agricola. La aplicacion de estos productos
en las colonias de abejas ha incrementado los riesgos
de contaminacion de la miel de las colonias bajo tra-
tamiento,®> comprometiendo su comercializacién en
Estados Unidos y la Unién Europea, ademas de que
su uso continuo ocasiona resistencia a ellos por parte
de los acaros.®

Debido a esta problematica, diversas sustancias
organicas como los acidos formico, oxalico, lactico, y
aceites esenciales como el timol, alcanfor y eucaliptol,
entre otros, han sido utilizados para el control alter-
nativo de V. destructor, debido a que son muy eficaces,
de facil aplicacion, bajo riesgo de contaminacién
de la miel y cera producida en las colonias bajo tra-
tamiento; ademas, debido a su modo de accién (por
ejemplo, acidosis metabdlica con el acido formico),
los &caros no presentan resistencia a estos productos
alternativos.” Sin embargo, la eficacia de tales sustan-
cias varia de acuerdo con las condiciones climaticas
de cada region,®® por lo que es importante evaluar su
eficaciay efectos secundarios en las colonias de abejas
antes de recomendar su uso a los apicultores.

Entre los aceites esenciales, el timol es uno de los
mas utilizados para el control de la varroosis, con una
eficacia que varia entre 66% a 98%, dependiendo del
método de aplicacién, dosis, concentracion, tipo de
colmena y condiciones ambientales.”®

Recientemente, la aplicacion de timol en gel ha
facilitado la aplicacion de esta sustancia en las colonias
de abejas; en Europa presenté una eficacia de 82.6%.
Asimismo, la miel de las colonias tratadas con timol
presenta un nivel residual muy por debajo del limite
permitido (50 mg/kg miel) reduciendo el riesgo de
rechazo en el mercado internacional. ®

El objetivo de este trabajo fue evaluar la eficacia de
un gel elaborado a base de timol (12.5 g de timol en
50 g de gel), para el control del &caro V. destructor, que
infesta colonias de abejas meliferas (A. mellifera) esta-



Material and methods

The evaluations of thymol gel effectiveness, applied
on an aluminum tray of 9.5 cm of diameter and 0.8
mm thickness, which contained 12.5 g of thymol in
50 g of gel, were done in a experimental apiary in
the Faculty of Veterinary Medicine and Animal Hus-
bandry of the Autonomous University of Yucatan, in
Xmatkuil, at 15.5 km from Merida, Yucatan, Mexico
(20° 58’ N, 89° 37” W). This region presents a warm
sub-humid climate type with rains in summer (Awo),
with an annual pluvial precipitation average of 985
mm, with an annual average temperature of 26.8°C
and an annual relative humidity average of 78%.%°

Before the evaluations, a preliminary diagnose was
done to determine the level of mite infestation of V.
destructor in the adult bees of the experimental colo-
nies, 15 colonies were selected which showed similar
infestation. Bee colonies were established in Lang-
stroth type hives with 10 combs in the brood cham-
ber and nine in the honey super. All the colonies were
found naturally infested with V. destructor, before this
research was done, they had received no treatment or
control method at all for at least two years.

Fifteen colonies were divided in three experimen-
tal groups: 1) group of colonies (n=5) who received
two trays of thymol gel; the first tray was set at the
beginning of the research (simple dose) and the
second 15 days later (G1); 2) groups of colonies who
received four trays of thymol gel; two trays were set
at the beginning of the research (double dose) and
another two, 15 days after (G2), and 3) group of col-
onies to whom no acaricide was applied during the
same period of evaluation of the gels, considered as
control group (G3).

The trays with thymol gel were placed over the
headers of the brood chamber combs, and remained
in the colony for a period of 15 days. Before and after
each thymol tray application, samples of adult bees
were recollected, these were conserved in alcohol at
80% (200-300 bees) and comb samples (8 x 8 cm)
with capped worker brood (2200 cells) which were
conserved frozen (-5°C). In the laboratory, the adult
bees were placed in inverted flasks with alcohol at
80% and were mechanically agitated (113 g) for 30
minutes, to eliminate mites from the bees and deter-
mine the levels of infestation (number of mites/bee
number). To determine the levels of mite infestation
in the capped worker brood (number of infested cells/
analyzed cell number) 50 cells from each colony were
opened to register the number of infested cells.™

The effectiveness of the thymol gel trays in each
colony was determined based on the levels of mite
infestation in adult bees and capped brood, according
to the following formula:*?

blecidas en una region africanizada bajo condiciones
de clima tropical en Yucatan, México.

Material y métodos

Las evaluaciones de la eficacia del gel de timol, apli-
cado en una bandeja de aluminio de 9.5 cm de di&-
metro y 0.8 mm de grosor, que contenia 12.5 g de
timol en 50 g de gel, se realizaron en un apiario
experimental de la Facultad de Medicina Veterinaria
y Zootechia de la Universidad Autbnoma de Yucatan,
en Xmatkuil, a 15.5 km de Mérida, Yucatan, México
(20°58’ N, 89° 37’ O). Esta region presenta un tipo de
clima calido-subhimedo con lluvias en verano (Awo),
con precipitacion pluvial promedio anual de 985 mm,
temperatura promedio anual de 26.8°C y humedad
relativa promedio anual de 78%.%

Antes de las evaluaciones se realizé un diagnostico
preliminar para determinar los niveles de infestacion
del &caro V. destructor en las abejas adultas de las colo-
nias experimentales, y se seleccionaron 15 colonias
gue presentaron una infestacion similar. Las colonias
de abejas fueron establecidas en colmenas tipo Langs-
troth con diez panales en la cAmara de cria y nueve
panales en el alza. Todas las colonias se encontraban
infestadas naturalmente con el &caro V. destructor;
hasta antes de iniciar este trabajo no habian recibido
ningun tipo de tratamiento o método de control
durante al menos dos afios.

Las 15 colonias se dividieron en tres grupos experi-
mentales: 1) grupo de colonias (n = 5) que recibieron
dos bandejas del gel de timol; la primera bandeja se
aplicé al inicio del estudio (dosis simple) y la segunda
15 dias después (G1); 2) grupo de colonias que reci-
bieron cuatro bandejas del gel de timol; dos bandejas
se aplicaron al inicio del estudio (dosis doble) y otras
dos, 15 dias después (G2), y 3) grupo de colonias a
las que no se les aplicd ningun acaricida durante el
mismo periodo de evaluacion de los geles, conside-
rado como grupo testigo (G3).

Las bandejas con el gel de timol se colocaron sobre
los cabezales de los panales de la cAmara de cria, y per-
manecieron en la colonia por un periodo de 15 dias.
Antes y después de cada aplicacion de las bandejas de
timol, se recolectaron de cada colonia muestras de
abejas adultas, éstas se conservaron en alcohol al 80%
(200-300 abejas) y muestras de panal (8 x 8 cm) con
cria operculada de obreras (2200 celdas) que se con-
servaron en congelacién (-5°C). En el laboratorio, las
abejas adultas se colocaron en frascos invertidos con
alcohol a 80% y se agitaron mecénicamente (113 g)
durante 30 minutos, para eliminar a los acaros de las
abejasy determinar los niveles de infestacion (nimero
de &caros/numero abejas). Para determinar los nive-
les de infestacion del &caro en la cria operculada de
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AxD
BxC

x 100

where:

E = Treatment effectiveness

A = Level of mite infestation in control group before
application of the gel in the colonies under treat-
ment.

B = Level of mite infestation in control group after
application of the gel in the colonies under treat-
ment.

C = Level of mite infestation in the group under treat-
ment before the gel application.

D = Level of mite infestation in the group under treat-
ment after the gel application.

The effectiveness of thymol gels, expressed in
percentages, was compared between groups G1 and
G2, by a “t” test of Student, previous angular trans-
formation (arc sine) of the results obtained for each
colony.®®

Results

The infestation levels of V. destructor mite in adult
bees (X + E. E.), before the treatment application
were: 12.7% + 2.1%, 16.7% + 3.1% and 15.2% + 2.6%
for G1, G2 and G3, respectively (Figure 1). At 15 days
of the first application of the trays with thymol gel,
these infestation levels decreased to 3.6% + 1.0% and
2.0% £ 0.8% in G1 and G2, respectively, while in G3
an infestation of 11.8% + 1.9% was registered. After
the second application (30 days) 0.2% + 0.2% and
0.3% = 0.2 % for G1 and G2, respectively, while for
G3 was of 6.1% * 0.7%.

For the capped worker brood (Figure 2), the levels
of infestation of V. destructor mite before the appli-
cation of the trays with thymol gel were of 36.0% +
2.3%, 50.0% + 12.4% and 54.0% + 12.0% for G1,
G2 and G3, respectively. Fifteen days after the first
application of the trays, the levels of infestation in the
capped worker brood decreased to 4.0% + 1.7% and
2.8% * 1.6% for G1 and G2, respectively, while for G3,
the infestation was of 20.8% + 4.3%. At the end of the
second application, the levels of infestation of mite
were reduced to 0.8% * 0.4% and 0.4% + 0.4% in G1
and G2, respectively, while for G3 the level of infesta-
tion stayed on 21.2% + 2.1%.

After the first application, the effectiveness of the
thymol gels was slightly superior in the colonies that
received two trays the same day (G2), in comparison
to the effectiveness in the colonies that received one
tray the same day (G1), Nevertheless, at the end of
two applications (30 days after), no significant differ-
ences were observed between both groups, in relation

obreras (nimero de celdas infestadas/nimero de
celdas analizadas) se abrieron 50 celdas de cada colo-
nia para registrar el nimero de celdas que se encon-
traban infestadas."

La eficacia de las bandejas de gel de timol en cada
colonia se determind con base en los niveles de infes-
tacion del acaro en las abejas adultas y la cria opercu-
lada, de acuerdo con la siguiente férmula:*?

AxD

E=1-
BxC

x 100

donde:

E = Eficacia del tratamiento.

A = Nivel de infestacion del acaro en el grupo testigo
antes de la aplicacion del gel en las colonias bajo tra-
tamiento.

B = Nivel de infestacion del acaro en el grupo testigo
después de la aplicacion del gel en las colonias bajo
tratamiento.

C = Nivel de infestacion del acaro en el grupo bajo
tratamiento antes de la aplicacion del gel.

D = Nivel de infestacion del acaro en el grupo bajo
tratamiento después de la aplicacion del gel.

La eficacia de los geles de timol expresada en por-
centaje se comparo entre los grupos G1y G2, a través
de una prueba de “t” de Student, previa transforma-
cion angular (arcoseno) de los resultados obtenidos
para cada colonia.®

Resultados

Los niveles de infestacidn del &caro V. destructor en las
abejas adultas (X £ E. E.), antes de la aplicacion de
los tratamientos fueron: 12.7% * 2.1%, 16.7% * 3.1%
y 15.2% + 2.6% para G1, G2 y G3, respectivamente
(Figura 1). A los 15 dias de la primera aplicaciéon de
las bandejas con el gel de timol, estos niveles de infes-
tacion descendieron a 3.6% + 1.0% y 2.0% * 0.8%
en G1y G2, respectivamente, mientras que en G3 se
registré una infestacion de 11.8% * 1.9%. Después de
la segunda aplicacion (30 dias) se registré un porcen-
taje de infestacion de 0.2% + 0.2%y 0.3% + 0.2% para
G1y G2, respectivamente, mientras que para G3 fue
de 6.1% + 0.7%.

Para la cria operculada de obreras (Figura 2), los
niveles de infestacion del &caro V. destructor antes de la
aplicacion de las bandejas con el gel de timol fueron
de 36.0% +2.3%, 50.0% + 12.4%y 54.0% + 12.0% para
G1, G2 y G3, respectivamente. Quince dias después
de la primera aplicacion de las bandejas, los niveles
de infestacion en la cria operculada de obreras dismi-
nuyeron a 4.0% = 1.7% vy 2.8% * 1.6% para G1 y G2,
respectivamente, mientras que para G3, la infestacion
fue de 20.8% + 4.3%. Al término de la segunda aplica-
cion, los niveles de infestacion del &caro se redujeron
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to the effectiveness of the thymol gels, as well as adult
bees (t=0.60, P=0.44) as in the capped worker brood
(t= 0.57, P=0.46) (Table 1).

Discussion

The results obtained in this research show a high
effectiveness of the thymol gel in the control of V.
destructor mite, which is similar to the registered with
other commercial chemical products made with pyre-
throids.* On the other hand, the application of thymol
in gel showed a slighter superior effectiveness in one
research,”® in which thymol was applied in powder
and oil under the same environmental conditions of
Yucatan. This difference may be attributed to the fact
that the thymol applied in a matrix of gel presents
a slow and constant liberation of the active ingredi-
ent, in comparison to the fast evaporation of thymol
in powder or oil.

The results of the effectiveness obtained in this
research also show the importance of applying thymol
in gel for a prolong period (one tray the same day,

Figura 1: Niveles de manifestacion (X  E.E.) del &caro Varroa destructor
en las abejas adultas antes (dia 0) y después de la primera y segunda
aplicaciones de los tratamientos (15 y 30 dias, respectivamente)

Figure 1: Levels of infestation (X + E.E.) of Varroa destructor mite on
adult bees before (day 0) and after first and second application of
treatments (15 and 30 days, respectively).

Figura 2: Niveles de manifestacion (X  E.E.) del &caro Varroa destructor
en la cria operculada de obreras antes (dia 0) y después de la primera
y segunda aplicaciones de los tratamientos (15 y 30 dias respectiva-
mente)

Figure 2: Levels of infestation (X % E.E.) of Varroa destructor mite on
worked capped brood before (day 0) and after first and second appli-

a2 0.8% £ 0.4% y 0.4% + 0.4% en G1 y G2, respectiva-
mente, mientras que para G3 el nivel de infestacion se
mantuvo en 21.2% * 2.1%.

Después de la primera aplicacion, la eficacia de los
geles de timol fue ligeramente superior en las colonias
gue recibieron dos bandejas el mismo dia (G2), en
comparacion con la eficacia registrada en las colonias
gue recibieron una sola bandeja el mismo dia (G1).
Sin embargo, al final de las dos aplicaciones (30 dias
después) no se observaron diferencias significativas
entre ambos grupos, en relacién con la eficacia de los
geles de timol, tanto en las abejas adultas (t = 0.60, P =
0.44) como en la cria operculada de obreras (t = 0.57,
P =0.46) (Cuadro 1).

Discusioén

Los resultados obtenidos en este trabajo demuestran
una alta eficacia del timol en gel en el control del
&caro V. destructor, que es similar a lo registrado con
otros productos quimicos comerciales elaborados a
base de piretroides.™ Asimismo, la aplicacion de timol
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Cuadro 1
EFICACIA DE LOS GELES DE TIMOL EN EL CONTROL DEL ACARO Varroa destructor
ESTIMADA EN LAS ABEJAS ADULTAS Y LA CRIA OPERCULADA
EFFECTIVENESS OF THYMOL GELS ON THE CONTROL OF Varroa destructor
ESTIMATED ON ADULT BEES AND CAPPED BROOD

Adult bees
Dose 1% Application 2" Application
One tray 55.0% 97.0%*
Double tray 74.4% 93.0% *
Capped brood
One tray 71.2% 94.4%*°
Double tray 76.0% 95.0% *

Same letters indicate no significant diffe rences

with a repetition at 15 days), contrary to applying a
higher dose of thymol during the same period (two
trays the same day, with a repetition at 15 days). This
also diminishes the total cost of the treatment when
two trays are used (G1), in comparison to the four
trays used in G2.

In this research it was observed that the applica-
tion of only one dose of thymol gel and its repetition
at 15 days presented no negative effect over the adult
bee population, the brood or queen, which was similar
to a study where gels were used with the same thymol
concentration and where the brood areas, adult bees
or honey yield were not negatively affected.® Nev-
ertheless, in G2, where two trays of thymol gel were
applied the same day, it was observed that two colo-
nies swarmed and in the rest, bees jammed in the
entrance of the beehive due to greater concentration
of thymol in the colony, which exerts a repellent action
in the adult bee population. A similar effect has been
observed when the thymol gel is impregnated over a
strip of paper with greater evaporation surface than
the one used in this research,®*® which increments the
rate of product evaporation. These results show that
the adequate handling of application and concentra-
tion of thymol represents an important factor in the
reduction of negative effects in bee population of
the colonies under treatment, mainly in regions with
warm climate, where the evaporation of essential oils
is faster.®

In tropical regions, where the queen does not
interrupt its laying of eggs and the presence of worker
brood is constant, it is possible to increase the efficacy
by applying treatments during stages in which brood
areas and adult bee populations are inferior (in the
region of research it includes August to November),
considering that the majority of mites during these
periods are in their phoretic phase, on the adult

en gel presentd una eficacia ligeramente superior en
un estudio,” en el que se aplico el timol en polvo y
en aceite bajo las mismas condiciones ambientales
de Yucatan. Esta diferencia se puede atribuir a que
el timol aplicado en una matriz de gel presenta una
liberacion lenta y constante del ingrediente activo, en
comparacién con la evaporacién rapida del timol en
polvo o en aceite.

Los resultados de la eficacia obtenida en este tra-
bajo demuestran también la importancia de aplicar el
timol en gel por un periodo prolongado (una bandeja
el mismo dia, con repeticion a los 15 dias), al contra-
rio de aplicar una dosis alta de timol durante el mismo
periodo (dos bandejas el mismo dia, con repeticién a
los 15 dias). Esto altimo también disminuye el costo
total del tratamiento cuando se utilizan dos bandejas
(G1), en comparacién con las cuatro bandejas utiliza-
das en G2.

En este trabajo se observo que la aplicacion de una
sola dosis del timol en gel y su repeticion a los 15 dias
no presentd ningun efecto negativo sobre la pobla-
cién de abejas adultas, la cria o la reina, lo cual fue
similar a un estudio en el que se utilizaron geles con
la misma concentracion de timol y donde las areas de
cria, abejas adultas o la produccion de miel no se afec-
taron negativamente.® Sin embargo, en G2, donde se
aplicaron dos bandejas del gel de timol el mismo dia,
se observo que dos colonias enjambraron y en las res-
tantes, las abejas se aglomeraban en la entrada de la
colmena debido a la mayor concentracién de timol
en la colonia, lo cual ejerce una funcion repelente
en la poblacién de abejas adultas. Un efecto similar
se ha observado cuando se impregna el gel de timol
sobre una lamina de papel con mayor superficie de
evaporacion que el utilizado en este estudio,®*® lo que
incrementa la tasa de evaporacion del producto. Estos
resultados demuestran que el manejo adecuado en la



bees,” for which they are affected during thymol gel
application.

It has been observed that the fluctuation of the
worker brood areas also affects the levels of mite infes-
tation, being lower in times of greater worker brood
production as a result of parasite dilution, explaining
the natural reduction of the infestation levels in the
control group.” Also, greater levels of infestation are
registered in worker brood in comparison to the levels
of infestation in adult bees due to =71% of mite popu-
lation enter to the worker’s cells for its reproduction
under tropical conditions of Yucatan."

Even when in the European Union, the allowed
maximum limits of thymol in honey have not been
established, in contrast to the observed in other acari-
cides,’ it is important to avoid its application during
previous seasons to nectar flow or during the extrac-
tion periods of honey, with the finality to reduce, at the
most, the presence of residuals in products obtained
from colonies under treatment.*

Finally, it is important to point out that there have
been no registered resistant mites to essential oils,
including thymol, for which its use on Varroa destructor
mite control represents a good option, on alternation
with utilized products for the control of this parasite.
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