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Fig 1. The treatment  of capped brood by brushing with 
specific formulae based on formic and acetic acids 

The need to cut the life cycle of varroa (Varroa destructor) is ever increasing, also taking into account the new findings which emphasize the destructive capacity of varroa that feeds primarily on fat body [Ramsey S, 2019], which affects the health status of
honeybees in all developing stages. The importance of the treatment’s quality is also crucial with respect to bee products contamination and increasing varroa resistance to the synthetic acaricides. Organic substances can be very efficient in killing the organisms,
but usually their dose is an important issue as it can be easily harmful for host and parasite at once. As it is already very well known, formic acid is an organic substance, found in nature as a defending molecule, in different organisms, as well as in atmosphere by
natural biodegradation processes, occurring also naturally as traces in some bee products (honey). Being a highly volatile substance, formic acid is very efficient for controlling varroa, filling rapidly any space in the beehive. Even if the capped brood cells are not
air-tight and the formic acid can enter through the caps, killing off also the mites inside, the caps are an important barrier in the diffusing process. Because formic acid is a highly volatile substance, whose diffusion is temperature and humidity dependent, the
level of vapors is hard to be kept constantly in time, which is why it is used when the temperature outside the hive is in the range of 12°- 25°C. Following this specificity, the under-dosing and overdosing can be problematic, especially because the usual period of
one treatment is relatively long (7-10 days).
Actually, there are different methods used, for the varroa treatment with formic acid, with various degree of effectiveness, most of them being completed by classical treatments for a better control. The concentration (60-85%), quantity (50-120 ml) and
application methods (pads impregnation, gel formulations, liquid dispensers), as well as their place in the colony are quite diverse. As some researches show, the more irregular the evaporation rates of formic acid are, the higher is the toxicity of the treatment,
causing the mortality of developing eggs and brood. In higher concentration it is toxic also for adult bees and queens. The treatment duration, which is relatively long, has a lot of drawbacks as queen mortality, depletion of colony, swarming stimulation,
reduction of productivity. Our last researches (2019) show also that acetic acid, being also a highly volatile acid, has a good effectiveness in controlling varroa, by specific procedures.
To reduce the drawbacks of the actual treatments we developed several procedures for applying new treatment formulae to combat the Varroa destructor mite in the reproductive stage, in capped brood. The study present three procedures for applying special
formulae based on organic volatile acids (formic acid and acetic acid) of various concentrations and combinations, with plant extracts added, for higher effectiveness in interrupting the parasite’s reproductive cycle.

To understand better the new procedures a technical-scientific film was produced and published online at: https://youtu.be/eptG6T4QnbA
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1. PROCEDURE TO APPLY TREATMENT BY BRUSHING 

CAPPED BROOD SURFACES WITH TREATMENT 

PRODUCT®, Fig 1.

To apply the product on surfaces of capped brood of worker

bees or drones, irrespective of the surface or whether there

is larvae brood or food on the comb surfaces, the capped

brood combs are shaken and the covering bees in the origin

colony are brushed off. The combs are put into a

transportation box and taken to the treatment area in the

apiary. Operation takes place outside, to avoid the risk of

acids accumulating in a closed space. If there is a chance

for robbing, the operation occurs in a shut tent, well

ventilated and equipped with protection net. To apply the

volatile acids treatment, it is mandatory to wear typical

protection equipment: mask with filters against organic

acids vapors, glasses, gloves and boots.

2. PROCEDURE TO APPLY TREATMENT IN A CLOSED 

SPACE, UNDER CONTROLLED PRESSURE, SATURATED 

WITH TREATMENT VAPORS®, Fig 2.

In a tightly closed space, as shown in the image, in which a

number of combs may be put as needed, we bring elements

impregnated with the treatment product, according to space

volume, to provide rapid evaporation and air saturation in the

closed space with vapors of the active substances utilized.

The closed space is equipped with a valve tube through

which pressurized air may be introduced, and an outside

manometer tube allowing to measure inside air pressure.

After bringing combs into the tightly closed space, we

operate an air pump connected to the admission air valve

tube that communicates with the inside space through the

wall. We bring air inside until the pressure of the vapor

loaded air is 50-60 mmHg, for 15-20 minutes. After 15-20

minutes, the admission valve releases pressure, we open the

box and take the treated combs back to the bee colony.

Fig 2. The treatment  of capped brood in tightly closed space, 
under controlled pressure with vapors of specific formulae 

based on formic and acetic acids

3. PROCEDURE TO APPLY TREATMENT BY ARTIFICIAL

BROOD UNCAPPING WITH THE UNCAPPING FORK. ®, Fig

4, 5, 6. To facilitate the transfer of volatile acids to the

capped brood cells, we may practice the artificial brood

uncapping without touching it or affecting it. Several

techniques of artificial brood uncapping have been

developed in time, of which the handiest to the beekeeper is

the one using the uncapping fork. The method consists in

scraping the caps with a sharp uncapping fork, being careful

not to hurt the brood, an operation easy to learn after a few

attempts. Let us mention that the artificial brood uncapping

does not affect its later development, and the bees recap it

almost entirely, starting from the younger stages to the older

ones. the uncapped combs are put into a treatment box with

no pressure, equipped with textile elements imbued with the

volatile acid-based product and kept for about 15-20

minutes, after which they may be taken out and returned to

the origin bee colony. The uncapped combs’ treatment is

also effective through the classical treatment method with

formic acid which treats the whole bee colony. Between

uncapping and recapping, a great part of substance-affected

mites leaves the cells and falls to the hive bottom board.

Testing results show that a correctly applied technique has

over 70% effectiveness, the mites yet unchitinized are

affected the most, as shown before, the varroa population

and its reproduction success being diminished.

Fig 6. Artificial decapping method using a honey beekeeping fork

Fig 5. The  air-tight special box for treatment of artificially 
decapped brood with specific formulae based on formic and 

acetic acids

Fig. 4. The  application of cardboards impregnated with formic 
acid on the nest frames

Fig 3. Varroa mortality in different developmental stages after the treatment of capped brood with specific formulae based 
on formic and acetic acids (brushing and pressure procedures)

Fig. 7. Varroa mortality in different developmental stages after 
the treatment of decapped brood with formic acid in honeybee 

colony

Fig. 8. Varroa mortality in different developmental stages after 
the treatment of decapped brood with formic acid in special 

boxes

mailto:adrian.siceanu@icdapicultura.ro
https://youtu.be/eptG6T4QnbA

