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What impact from the repeated in-hive use of
synthetic acaricides?

Onset of Varroa strains carrying drug resistance...
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What impact from the repeated in-hive use of
synthetic acaricides?

... increased possibility of residues in hive matrices
with negative effects on honeybee health...
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What impact from the repeated in-hive use of
synthetic acaricides?

...and potential synergies with other acaricides,
agrochemicals and honeybee pathogens

Amaannme Aso Sowaar B

Synergistic Interactions Between In-Hive Miticides in Apis mellifera

REEDN M. JOHMNS0N," HENRY 5. FOLLOCK, sso MAY R BERENEALUM

Depanmseni of Emomnkogy, 320 Morrll Fall, Unieorsaiy of Bionie, B0 5 Goodwin, Urbana, [0 S50 -3750

| DO 101166513567 01603552 E VETERINARY RESEARCH
ot bttt S
High Levels of Miticides and Agrochemicals in North Sublethal effects of acaricides B
American Apiaries: Implications for Honey Bee Health and Nosema ceranae infection on immune

related gene expression in honeybees

Paula Meliza Garrido'"®, Martin Pablo Porrini’, Karina Antinez’, Belén Branchicoela®,
Giselle Maria Astrid Martinez-Moél¥, Pable Zunino®, Graciela Salerma®, Martin Javier Eguaras’ and Elena leno?

Christopher A Millin'', Maryann Frazeer', James L Fragler', Sara hsheorafi’, Roger Simonds”, Dennds
vanEngelsdomp’, Jeffery 5, Pettls’



UN I M I UNIVERSITA DEGLI STUDI DI MILANO R N0S0”

Why to increase the use of natural acaricides?

* Promotion of integrated practices able to reduce:
1. conventional chemical treatments
2. varroa loads in the bee brood
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How to increase availability of natural acaricides?

* Contribute to standardization of
formulation, dosage and delivery strategy
of non-registered products: the case of
Neem tree (Azadirachta indica)-derived
products

Parasitol Res (2010) 107:261-269
DOI 10.1007/s00436-010-1915-x
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The efficacy of neem seed extracts (Tre-san®, MiteStop®)
on a broad spectrum of pests and parasites
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Azadirachta indica

Important source of phytochemicals components, mainly terpenoids
(>150)

Azadirachtin (AZ) is the most significant component and
concentration marker

Neem-derived products (e.g. seed kernel oil) are active on a broad
spectrum of pests and parasites of plants, animals and humans

Low concern for unwanted effects on non-target organisms and for
residues in food products (including hive products)
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NEEM EXTRACTS VS VARROA MITES
main available studies

* Oral/topical/vapor administration under laboratory
conditions ( several studies available)

» Topical (spray/trickling) administration under field
conditions
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jacobsoni (Acari: Varroidae) and Acarapis woodi
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Controlling honeybee pathogen by using neem
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NEEM EXTRACTS VS VARROA MITES
main available studies

* Repellent effect, acute/starving mortality of mites
(multiple day admin)

* Mostly: laboratory studies, phoretic stage of the mite

e Contradictory results about efficacy and tolerability
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NEEM EXTRACTS VS VARROA MITES
main issues to be addresses

* Difficult prediction of antivarroa effects
in field conditions (e.g. on female mite
reproduction)

* Variability of the effects on mites and
honeybees due to unstandardized iip: /i toen xyz
products and application strategies

https://www.researchgate.net
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NEEM EXTRACTS VS VARROA MITES
main issues to be addresses

* Need for standardized administration—> uniform release
and precision of treatment dosage by topical route:

1. toincrease antivarroal effect also on reproductive mites
2. toreduce potential toxicity on honeybees
3. to allow better comparison of results from different studies

* Need to avoid repeated treatments at high
concentration—>issues of safety, time, cost
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Seventh European Conference of Apidology, Cluj-Napoca 7-9 September 2016

Effect of Neem (Azadirachta indica) oil on varroa mite

development in field conditions
M. Mortarino —M. Blonda — S. Zanzani — F. Dellorco - E. Facchini - R. Rizzi




Neem oil vs varroa development: CONCLUSIONS

- Pilot test representative of the field conditions

- Commercial product with controlled batch variation

- Uniform and precise delivery method

- Easy administration

- Single application

- Possible recover of the caged comb

- General safety (no dangerous residues)

- Effect on mite reproduction/development within cells

‘ Potential additional tool for integrated mite control strategies
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How to increase availability of natural acaricides?

* Improve existing protocols for the use of
registered products: the case of Formic Acid

(FA)

?
H™ OH
Chemical Formula: CHz0»
Maolacular Weight: 46.03

Trials (and Tribulations)
With Formic Acid for
Varroa Control

American Bee Journal

O americax. % |

£-SALLLLL7
Bacs. s

4 o

< P ot AL 5

4 q"“ﬂ’wwswﬁ.um:;‘“ﬂ'
., aw

,i"‘l‘lsilkﬁar.aiﬁ::&mul. ‘

LL S SrIEsL W, s

October 1998




APILOMBARDIA

FORMIC ACID VS VARROA MITES
main characteristics

Acting by evaporation (quick vs slow)
Different evaporation supports (liquid, gels strips, etc.)

Low residues in hive matrices

Potential to kill both phoretic mites and mites inside
brood cells
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FORMIC ACID VS VARROA MITES
main issues to be addresses

* High variability of efficacy and tolerability due to:

Environmental temperature and relative humidity
Formulation

Dosage

Efficacy of the dispenser (for liquid formulations)
Colony strenght

Evaporation volume (hive type, supers, etc.)

Etc. m ‘
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Formic Acid field trial in Northern Italy/2015
60 % Liquid vs MAQS formulation

Michele Mortarino - Giovanni Prestini - Livio Colombari — Giovanni Formato

Varroa Control Task Force-WG4 meeting - Unje, 19th-20th 2016

General aims of Varroa Control TF
(coordinators: B. Dainat- G. Formato):
Study acaricide efficacy and honey bee toxicity of in-use treatments
Develop novel strategies and improve beekeeping management
options against Varroa

Provide recommendations for sustainable management of Varroa
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Formic Acid field trial in Northern Italy/2015: 60 % Liquid vs MAQS formulation
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efficacy of the treatment is realized at the end of the formic acid
administration (varroa survived counts)

within the Varroa Control Task Force-WG4 Activity
(coordinators: B. Dainat- G. Formato): UNITA
a common COLOSS protocol to run FA trials through all .

LOMBARDIA the European climate gradient from North to South APICOLTURA




60 % FA for 10/14 days

Colony size | Daily mf

I hive type doses

6-8 8-10mi | 140 mi

h | 0 0

| offshoot

DNMY/ 10-15ml | 180 mil
Lander

Dadant 20-25 mi | 290 mi
DNMY (fin
Zander two complsialy )
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Datalogger (inside a queen cage)

Vz 4
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Liquid FA vs varroa: CONCLUSIONS

- Collaborative field trials = still ongoing

- Better understanding of intra-colony and
environmental parameters (microclimate)
influencing tolerability and efficacy

- NP: cheap, adjustable delivery with reduced
dependance to T° and RH conditions

LINITA

o

“ DPERATIVA

Pz 4

LOMBARDIA = APICOLTURA



4™ P N

. i-"=-";=:c.',r..;j.i_:. o

4
o, e A

] ‘4'.1"
U0 1M1 UNIVERSITA DEGLI STUDI DI MILANO SS9

Apilombardia

ApaVarese

ASL Monza-Brianza

IZSLT

Reagione | ombardia-[>




