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Fonte: “Resistencia a los acaricidas en Varroa: Importancia de una Gestién Integrada”, Joel Gonzdlez Cabrebra, 2022
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0 QUE E A
RESITENCIA?

« A resisténcia é a capacidade
que certas varroas desenvolvem
para evitar o efeito letal dos
acaricidas.

* Aumenta de geracao em
geracao, uma vez que
eliminamos as sensivels, mas as
mais resistentes permanecem
viaveis

* A utilizacao continua do mesmo
principio ativo aumenta a

resisté_ncia_do ét_:aro,_e conduz a
uma eficacia mais baixa.
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0 QUE E A RESISTENCIA?
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0 QUE E A RESISTENCIA?

Mecanismos de Resisténcia

Alteracdes comportamentais Penetracao reduzida
Varroa aprende a evitar o contacto Maior espessamento da cuticula
com os acaricidas

Maior desintoxicacao do pesticida Dessensibilizacao do local alvo
por enzimas Alteracdes no local de acdo / recetor

/,
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RESISTENCIAS

Que fatores contribuem para a resisténcia?

* Uso de formulacoes caseiras com 0 mesmo principio ativo
que os medicamentos de sintese registados

 Aplicar mais ou menos tempo que o recomendado

* Aplicar meias doses ou reutilizar o produto em outras - I
colmeias T - ®
« Utilizar consecutivamente acaricidas de sintese do . ,-rﬁi-wﬂ” :
mesmo grupo Wj 3 t‘
. ~ . h?. VeI
* Aplicacao de produtos diferentes, na mesma zona UGN
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RESISTENCIAS

0 que fazer para prevenir / evitar resisténcias?

* Monitorizacao regular, em particular antes e apos o tratamento
e Utilizar apenas medicamentos homologados
* Escolha do principio ativo mediante a taxa de infestacao

* Alternar acaricidas de sintese com tratamentos organicos (bioldgicos), uma vez que a
estes a varroa nao desenvolve resisténcias

- Utilizar um tratamento combinado — vias de atuac&o complementares (por exemplo:
Fluvalinato + Timol ou Amitraz + Ac. Oxalico)
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RESISTENCIAS

0 que fazer para prevenir / evitar resisténcias?

* Tratar todas as colmeias de cada apiario ao mesmo tempo
« Alternar o principio ativo a cada 2-3 anos, maximo
 Garantir a maxima eficacia no tratamento de outono, para garantir uma boa invernada

 Em caso de necessidade, combinar tratamentos contra a varroa com métodos
biotecnologicos

* Nao esquecer a importancia de renovar as ceras a cada 2-3 anos
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RESISTENCIAS

MAS E MESMO VERDADE?
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Insect Biochemistry and Molecular Biology
Yolume 36, Issue 11, Movember 2006, Poges 535-389 Ef}]

ELSEVIER

Short communication

Effect of a fluvalinate-resistance-associated
R sodium channel mutation from varroa mites
RESISTENCIAS on cockroach sodium channel sensitivity to

fluvalinate, a pyrethroid insecticide

Zhigi Liu 97, Jionguo Tan @ %, Zachary ¥. Huang ° ¢, Ke Dong % 2 =

% Department of Entomology, Michigan State University, East Lansing, MI 48824, USA

b Neuroscience Program, Michigan State University, East Lansing, MI 48824, USA
* Ecology, Evolutionary Biology and Behavior Program, Michigan State University, East
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Received 9 June 2006, Revised 18 August 2006, Accepted 21 August 2006, Available online 3
September 2006.
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()
Sublethal fluvalinate negatively affect the development and flight capacity | &&=

of honeybee (Apis mellifera L.) workers

Xiaobo Wu®"", Chunhua Liao ®%, Xujiang He >°, Lizhen Zhang ", Weiyu Yan ™",
Zhijiang Zeng >
* Honcybee Research Institute, Jionged Agricultural University, Nanchang, 330045, PR China
¥ figngnd Provinee Key Laboratory of Honcybee Binlogy and Beekeeping, Nanchang, 330045, PR Chinag
* Guangyuan City Animal Hushandry and Seed Managgement Station, Guangyuan, 628017, Sichuan, PR China
N

RESISTENCIAS  erees ore
Keywords: Fluvalinate has been heavily used to control the pest Varrea destructor and residues in honeybes colony causing
Hane'y:hee long-term exposures threat for bess. But, hittle is known about the Lifetime trips and homang ability of worker bees
Fluvalinate under fluvalinate stresses during the development period. In thiz study, heneybees from 2-day-old larvae to 7-
U?W]:E_:_]Em day-old adults were comtinuously fed wath different concentrations of fluvalinate (0, 0.5, 5 and 50 mg/kg)
Hormi ::“jw and the effects of fluvalinate on the development of larvas were sxamined. And then, all the treated bees were

remntroduced nto the onginal source colony and wers monstored, and the homing ability of 20 days old bees at
1000 and 2000 m away from the bechive were tested using the radio frequency identification (RFID). We found
that fluvalinate significantly activates the supercxide dismutase (50D) actvittes of larvaes and 5 me/kg fluva-
linate reduced the homing rate of workers at 2000 m away from eoleny. 50 mg/kg fluvalinate reduced pro-
porton of capped worker cells, achvated Cytochrome P450 (CYP450) actvity of larvae, affected the foraging
times, influenced the homing rate and homing time of one trip at 2000 m away from colony. Our results showed
that the larvae can activate the activities of SOD and detoxification enzymes in detoxification of fluvalinate and
reduce the influsnee on honeybess. But, when the concentration 1z igher than 5 mg/ke fuvalinate, 1t 15 difficult
for bees to detoxify fluvalinate completely, which affect the homing rate. The results reflect the potential rizk for
heneybees m the development stage continuously exposed to Huvahnate.
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RESISTENCIAS
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Varroa destructor resistance to tau-fluvalinate:
relationship between in vitro phenotypic test
and VGSC L925V mutation

Gabrielle Almecija,® © Marion Schimmerling,” Aurélie Del Cont,®
Benjamin Poirot® and Véronique Duquesne

Abstract

BACKGROUND: Varroa destructor is a parasitic mite of the honey bee, Apis mellifera. Its presence in colonies anlead to a col-
lapse within a few years. The use of aaricides has become essential to manage the hive infestation. Howewer, the repeated
and possibly incorrect use of acaridde treatments, as tau-fluvalinate, has led to the d eve lopment of resistance. The in vitro phe-
notypic test allows the proportion of susceptible or resistant indiwiduals to be known following an exposure to an active sub-
stance. In Varma mites, resistance to tau-fluvalinate is associated with the presance of mutations at the position 925 of the
voltage-gated sodium channel (VGSC)L

RESULTS: Here, we compared the results obtained with an in vitro phenotypic test against taw-fluvalinate and those obtained
with an allelic discrimin ation assay on 13 treated and untreated Vamroa popuations in France. The correlation between the phe-
notype and the genetic profile rate is found to be 0.8%9 Varroa mites having resistant phenotypic profile have a probability of
63% to present the L925V mutation (resistance detection reliability). Howewer, 979 of the Varroa mites having the susceptible
phenotype do not present the L925V mutation [susceptible detection reliability).

COMCLUSIOM: The L8925V mutation explains most of the resistance to tou-fluvalinate in V. destructor in the populations tested.

However, other mutations or types of resktance may also be involved to explain the survival of Varoa mites in the
notypic test

& 2022 The Authors. Pest Management Science published by John Wiley & Sons Ltd on behalf of Society of Chemical industry.

Keywords: Varroa mite; pyrethroid resistance; bicas say; TagMan PCR genotyping
. _____________________________________________________________________________________________________________________________________________|
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Resistance to amitraz in the parasitic honey bee mite Varroa destructor
is associated with mutations in the B-adrenergic-like octopamine
receptor

Carmen Sara Herndndez-Rodriguez' [ - Sara Moreno-Marti' - Gabrielle Almecija**(® - Krisztina Christmon® -
Josephine D. Johnson® - Marie Ventelon® - Dennis vanEngelsdorp® - Steven €. Cook® - Joel Gonzélez-Cabrera' ©

N
R E S I ST E N c I A S Received: & August 2021 f Revised: 19 Novemnber 2021 / Accepted: 9 December 2021  Published online: 23 December 2021

£ The Author(s) 2021

Abstract

Varroa destructor is considered a major reason for high loss rate of Western honey bee (Apis mellifera) colonies. To pre-
vent colony losses caused by V. destrucior, it is necessary to actively manage the mite population. Beekeepers, particularly
commercial beekeepers, have few aliernative treatments other than synthetic acaricides to control the parasite, resulting in
intensive treatment regimens that led to the evolution of resistance in mite populations. To investigate the mechanism of the
resistance to amitraz detected in V. destructor mites from French and ULS. apiaries, we identified and characterized octo-
pamine and tyramine receptors (the known targets of amitraz) in this species. The comparison of sequences obtained from
mites collected from different apiaries with different ireatment regimens, showed that the amino acid substitutions N87S or
Y215H in the OctpR were associated with treatment failures reported in French or U.S. apiaries, respectively. Based on our
findings, we have developed and tested two high throughput diagnostic assays based on TagMan technology able to accurately
detect mites carrying the mutations in this receptor. This valuable information may be of help for beekeepers when selecting
the most suitable acaricide to manage V. destructor.

Keywords Varroa mite - Acaricides - Target-site resistance - Pollinators - Honey bee
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RESEARCHARTICLE

Detection of amitraz resistance and reduced
treatment efficacy in the Varroa Mite, Varroa
destructor, within commercial beekeeping
operations

Frank D. Rinkevich =

USDA-ARS Honey Bes Breeding, Genetics, and Physiolsgy Laboratory, Baton Rouge, Louisiana, United
Etates of America

* frank. rinkevich @ usds.gov

Abstract

The parasitic mite Varma destructor and the associated viruses it transmits are responsible
for most instances of honey bee colony losses inthe United States. As such, beakeapars
utilize: miticides to control Varroa populations. Widespread resistance has developed to the
miticides fluvalinate and coumaphos. However, Varroa has langely maintained susceptibility
to amitraz daspite a long and extansive use history. Anecdotal repons of reduced amitraz
effectivenass have been a widely discussed contemporary issue among commercial bea-
keepers. Amitraz resistance was measuned by in vitrobioassays with technical amitraz as
well as Apivar® efficacy tests. Amitraz resistance was evaluated in commencial beekeeping
operations in Louisiana, New ¥ ork, and South Dakota with a long history of amitraz use.
This research shows that amitraz remains an effective Vamoa control product in many opar-
ations. Howeaver, apiaries across operations displayed a wide range of amitraz resistance
from no resistance to high resistance that resulted in Varroa control failure. The resistance
ratios from in vifro amitraz bioassays wene correlated with reduced ﬁ.pi'u'a"”afﬁcacy, damon-
strating bona fide casas of Vamroa contmol failures due to amitraz resistance. Therafona, ami-
traz resistance monitoring protocols need to be developed. A mesistance monitoing network
should be established to ensune the sustainability of miticide use for Varma controd.
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OCTOPAMINA DE Varroa destructor
COMPROMETEN LA EFICACIA DE
TRATAMIENTOS CON AMITRAZ, A

RESISTENCIAS b

Carmen Sara Hernandez Rodriguez' * *, Sara Moreno Marti’
y Joel Gonzdlez Cabrera'.

' Instituto de Biotecnologia y Biomedicina BIOTECMED,
Universidad de Valencia.

* Departamento de Microbiologia y Ecologia, Universidad de
Valencia.

sara.hernandez@uv.es
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LUTA CONTRA A VARROA

Controlar a varroa é uma luta continua.
Ndo existem féormulas mdgicas, nem abordagens “One Size Fits All”

Reproducdo e desenvolvimento dos dcaros de varroa
dentro da criagdo operculada

3 Importéncia da monitorizacgdo regular

Manter as colmeias abaixo de niveis prejudiciais

:
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LUTA CONTRA A VARROA

Garantir maxima eficacia no tratamento de outono
Garantir boa invernada e sobrevivéncia das abelhas

Uso racional dos acaricidas quimicos
Alterndincia com acaricidas orgdinicos

6 Recurso a métodos biotecnolégicos

:
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IMPORTANCIA DA MONITORIZACAO REGULAR

Contagem na Contagem em Queda diaria de
criagao abelhas adultas acaros

N AN AN /
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IMPORTANCIA DA MONITORIZACAO REGULAR

FarmaX
Veterinary Innovation
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IMPORTANCIA DA MONITORIZACAO REGULAR

Populacao

JANEIRO | FEVEREIRO AGOSTO

Inicial

95%

S 50 100 200 400 800 1600 3200 6 400
Eficacia
1000
Varroas
17%
., 230 460 920 1840 3680 7 360 14720 29 440
Eficacia
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IMPORTANCIA DA MONITORIZACAO REGULAR

Nao ha colmeias sem varroa!

Os nameros de varroa podem aumentar rapidamente depois de um tratamento,
gracas aos acaros transportados por abelhas de outras colmeias afetadas.
|Idealmente, devem tratar-se todas as colmelas da mesma regiao ao mesmo tempo

Estimar periodicamente o grau de infestacao das colmeias ao longo do ano
Vigiar cerca de 20-30% das colonias de cada apiario

Ajustar programas de controlo

Manter as populacoes de acaros abaixo de um nivel que comprometa as colmeias
e nao tenha implicagdes na sua sobrevivéncia.
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SUBSTANCIAS ORGANICAS

MUITO MAIS QUE SOLUCOES PARA APICULTURA EM MPB

L1y

e MAQS
e FormicPRO
e Formivar

e Oxuvar

e Apiguard

e Thymovar

Acido Oxalico Ji. %

Acido Formico

r
7
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TIMOL

- Presente na natureza e em 6leos essenciais do tomilho e orégaos
- Duas vias de atuacdo complementares: EVAPORAGAO e CONTACTO

- Vapores distribuem-se pela colmeia gragas ao movimento das
abelhas

- Dependente da temperatura! Nao tratar abaixo de 15°C ou acima de
35°C

* Promover adequada ventilagao

- |deal para promover rotacao com acaricidas de sintese — permite
quebrar resisténcias aos acaricidas de sintese e recuperar eficacias
futuras
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ACIDO OXALICO

- Encontrado em plantas do género Oxalis (trevo-azedo), de onde foi isolado
pela primeira vez

* Produtos registados para aplicar por gotejamento, pulverizacao ou
sublimacao

- Sublima a 150°C. A partir dos 190°C decompde-se formando: acido formico
e monoxido de carbono

- Acao apenas na varroa forética e com tempo de semivida curto na colmeia

- Bom aliado para tratamentos de inverno ou em situacoes de paragem de
postura

- Situagoes de sobredose podem ter efeitos negativos na colonia
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ACIDO OXALICO

Maximizar
Eficacia

Conselhos de Utilizagtio

EFICACIA
30% :

.
Enjaulamento
da rainha

(20d)

~N

Criagdo
\ J
|
| |
) ( )
Nao <
J \_ J
|
| ) ( )
Raspagem Tratar EFICACIA
de criagdo 95%
J \_ J
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ACIDO FORMICO

* Liquido incolor, solivel em agua a qualquer proporcao, odor
irritante, corrosivo, de facil oxidacao, altamente toxico e inflamavel

0 acido formico atua por inalagao. Vapores com rapida acao sobre
os mecanismos de producao energética do acaro

- Ativo contra acaros em abelhas adultas e formas larvares do acaro
no interior do opérculo. Atua também nos acaros adultos, macho e
féemea, com consequéncias na reprodugao

- Acido formico é a UNICA molécula com capacidade de penetrar o
alvéolos de criacao operculada.
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AC'DO FéRMlCO Recomendagoes

* Assegurar o bom estado nutricional da colmeia. Suplementar previamente, se necessdrio

* Respeitar temperaturas de aplicagdo entre 10 — 30°C, principalmente nos primeiros 3
dias

* Ndo perturbar as colmeias durante o tratamento. Se se perturba, aumenta o risco de
mortalidade da criagéo e/ou abelhas adultas.

* Utilizar sempre com algas colocadas e assegurar a maxima abertura de todas as
entradas da colmeia

* Utilizar sempre Equipamento de Protecdo Individual — luvas resistentes a quimicos, éculos
e mdscara

* Monitorizar — contagens de varroa pré e pds tratamento (re-infestacgdes)

* Esquema integrado de controlo de varroa — rotagdo de principios ativos
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= tratamentos de
— primavera

Rotacao de
principios
ativos
Quebrar
resisténcias

aos acaricidas
de sintese

05/11/2023

>

© Auséncia de

& . .~
— criagao / pouca

<L Criagao

-~ "
O Baixar pressao
Q

= de varroa,

== tratamento
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COMO ESCOLHER O MELHOR TRATAMENTQ?
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METODOS BIOTECNOLOGICOS

Raspagem de criacao e Qbreiras e Zangaos

e Encerrar a rainha e limitar

Uso de excluidoras Criagao

Enjaulamento rainha e 21 ou 28 dias e tratar
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METODOS BIOTECNOLOGICOS

- Ajudam a reduzir a carga de varroa
* Permitem realizar tratamentos com o minimo de carga possivel
* Ajudam a reduzir o niumero de tratamentos necessarios

- Permitem aguentar as colmeias ou ajudar a atrasar eventual
tratamento necessario

* Ferramenta util quando integrados em esquema de controlo de
varroa
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| EQUILIBRIO MULTIFATORIAL
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