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Onset of Varroa strains carrying drug resistance…

What impact from the repeated in-hive use of 

synthetic acaricides? 



… increased possibility of residues in hive matrices

with negative effects on honeybee health...

What impact from the repeated in-hive use of 

synthetic acaricides? 



…and potential synergies with other acaricides, 

agrochemicals and honeybee pathogens

What impact from the repeated in-hive use of 

synthetic acaricides? 



• Promotion of integrated practices able to reduce:

1. conventional chemical treatments

2. varroa loads in the bee brood

Why to increase the use 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

How to increase availability of natural acaricides? 



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)

AZ chemical

structure



• Oral/topical/vapor administration under laboratory

conditions ( several studies available)

• Topical (spray/trickling) administration under field

conditions

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

• Contradictory results about efficacy and tolerability

NEEM EXTRACTS VS VARROA MITES

main available studies



• 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

products and application strategies

NEEM EXTRACTS VS VARROA MITES

main issues to be addresses

http://www.toen.xyz

https://www.researchgate.net



• Need for standardized administration→ uniform release 

and precision of treatment dosage by topical route:

1. to increase antivarroal effect also on reproductive mites

2. to reduce 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

NEEM EXTRACTS VS VARROA MITES

main issues to be addresses



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 



- 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

Neem oil vs varroa development: CONCLUSIONS

Potential additional tool for integrated mite control strategies



• Improve existing protocols for the use of 

registered products: the case of Formic Acid 

(FA)

How to increase availability of natural acaricides? 



• 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

FORMIC ACID VS VARROA MITES

main characteristics



• High variability of efficacy and tolerability due to:

1. Environmental temperature and relative humidity

2. Formulation

3. Dosage

4. Efficacy of the dispenser (for liquid formulations)

5. Colony strenght

6. Evaporation volume (hive type, supers, etc.)

7. Etc.

FORMIC ACID VS VARROA MITES

main issues to be addresses



Formic Acid field trial in Northern Italy/2015

60 % Liquid vs MAQS formulation
Michele Mortarino - Giovanni Prestini - Livio Colombari – Giovanni Formato 

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

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



within the Varroa Control Task Force-WG4 Activity

(coordinators: B. Dainat- G. Formato):

a common COLOSS protocol to run FA trials through all 

the European climate gradient from North to South

Formic Acid field trial in Northern Italy/2015: 60 % Liquid vs MAQS formulation



EVAPORATOR: NASSENHEIDER PROFESSIONAL

60 % FA for 10/14 days



THE TREATMENTS

Datalogger (inside a queen cage)



- Collabora<ve 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

Liquid FA vs varroa: CONCLUSIONS
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