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Wrap it all up - Recent advances in Varroa resistance breeding for 

honeybees in the BeeBreed.eu family
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The invasion of the Western honey bee (Apis mellifera) by the parasite Varroa
destructor has changed the face of beekeeping. As the parasite cannot be eradicated,
breeding is the most sustainable path the tackle the problem. In the past decades, the
main approach has been to improve behavioural traits similar to those of A. cerana,
the original host of Varroa destructor, such as high brood hygiene.
A large number of auxiliary traits have been introduced and bees have been selected
for them: general brood hygiene as measured by the pin test, Varroa-specific hygiene
as measured by VSH and SMR, bee infestation measurements, mite mortality, brood
infestation and many more [1].
In breeding programmes supported by the BeeBreed.eu breeding value platform [2],
associations have selected for these traits, some of which have shown dramatic
progress.
We propose a simple concept to measure the ultimate success of the process, which
is the survival under the omission of any Varroa treatment with a scaled evaluation of
the overwintering strength and the colony development in the spring after the survival
test as selection traits. Auspicious early results indicate that this is a beacon for
breeding strains of bees that do not require treatment for Varroa, which promises to
revolutionise apiculture.

Survival test

• Preselect

• good in auxiliary traits

• little infestation

• No varroa treatment in autumn

• How well does it overwinter?

• How strong it develops spring?

Since 2000, breeding progress for pin-test
12pp (percent points), resp. 2.4xSD
(standard deviation). In practice, waiting
time is reduced from 24h to 3h, still
yielding 70% cleared cells [3, updated].

Fig. 2 Validation chart for the breeding

program in Carnica, hygienic behaviour as

measured by the pin-test.
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Pin test Infestation growth

Fig. 4 Validation chart for the breeding program

in Carnica, Varroa infestation development

measured by summer infestation measured on

bee probe and mite fall in spring.

Fig. 6 Setup for camera obseration of
hygienic behaviour (© LIB).

Fig. 7 Marked worker bees in observation
hive (© LIB).

Fig. 1. Despite the large progress in auxiliary traits the original problem of colony losses caused by

Varroa parasitism and related diseases has not yet been solved and it is time to bring the strands

together and refocus on the real desired outcome.

Since 2006, breeding progress for VID is
0,3 mites per 10g sample, 2.1xSD. In
practice, hard to observe because large
variation in mite population [3, updated].

Since 1997, breeding progress for the
share of beginners (workers that start to
open a cell) is 1.8pp increase, while 4pp
increase for share of helpers (workers
that contribute in opening the cell), both
1.5xSD. In practice, obvious acceleration
in infested brood removal.

Since 2012 Breeding progress for SMR
(suppressed mite reproduction) is 10.2pp,
1.3xSD, for recapping of infested cells
14.5pp, 1.0xSD [4]. In practice, large
increase in the observation of non-
reproducible mites.

Fig. 10 Setup for brood investigation (©

LLH Kirchhain).

Fig. 3 Average of pin test by year (cyan) and

fixed effect average (apiary effect). The

difference depicts the genetic progress.

Fig. 5 Average breeding values (normalized to

average 100 and SD 10 of all measured

colonies) by year, for pin test (cyan) and VID

(maroon).

Fig. 8 Average genetic effect by year, for

beginners (red) and helpers (blue).

Fig. 9 Average breeding values effect by year,

for beginners (red) and helpers (blue).

Fig. 11 Depiction of the back of the cell

cap: not-recapped (left) and recapped

(right) (© Martin Buchegger).

Fig. 12 Average genetic effect by year, for

beginners (red) and helpers (blue).

Fig. 13 Average breeding values effect by

year, for beginners (red) and helpers (blue).

Fig. 14 Survival tests recorded in BeeBreed [2].

With (red) and without (blue) evaluation of

overwintering and spring development.

Fig. 15 Evaluations in 2023/24 test season of

overwintering (cyan) and spring development

(green).

281 colonies have been evaluated and the vast

majority (262 for overwintering, 249 for spring

development) have good (≥3) evaluations.

This is a breakthrough result as treatment-free

honeybees had been reported for naturally

adapted, not high-performance breeding stock.
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