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Background Mission

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, Va 'MrOa-Susce ptl ble COlOnIeS
the original host of Varroa destructor, such as high brood hygiene. T

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 dead brood ||~ Mite number of LIS |
as measured by VSH and SMR, bee infestation measurements, mite mortality, brood removal infestation || beginner/ || reproductive |} recapping
infestation and many more [1]. greiti MElpEr mites

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. | | Varroa-resistant colonies
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 | | | N | o
test as selection traits. Auspicious early results indicate that this is a beacon for ||Fi9. 1. Despite the large progress in auxiliary traits the original problem of colony losses caused by

breeding strains of bees that do not require treatment for Varroa, which promises to Varroa parasitism and related diseases has not yet been solved and it is time to bring the strands
revolutionise apiculture | together and refocus on the real desired outcome.

Progress in auxiliary traits

Pin test Infestation growth Hygienic workers SMR & Recapping

Since 2000, breeding progress for pin-test Since 2006, breeding progress for VID is| Since 1997, breeding progress for the Since 2012 Breeding progress for SMR
12pp (percent points), resp. 2.4xSD 0,3 mites per 10g sample, 2.1xSD. In share of beginners (workers that start to (suppressed mite reproduction) is 10.2pp,
(standard deviation). In practice, waiting practice, hard to observe because large open a cell) is 1.8pp increase, while 4pp 1.3xSD, for recapping of infested cells

time Is reduced from 24h to 3h, still variation in mite population [3, updated]. Increase for share of helpers (workers 14.5pp, 1.0xSD [4]. In practice, large
i 0 . ) . . . :
yielding 70% cleared cells [3, updated]. Varroa infestation development that contribute In opening the cell), bpth Increase In t_he observation of non-
Hygienic behavior Correlation 0.061 _1.5xSD. In practice, obvious acceleration reproducible mites.
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~ | —— Breeding value Hygienic behavior l 122 §_0,35 E=2 Mites per 10g bee sample g 1?2
"2 Percent clearance rate 1'% § 1116
g | i T 00 1114
S 0r 7 2 1112
g I _-114 ?}-0,25 _110‘_3
3 68| 1112 ¢ 2 1108 2
§ - 110 8 o 1106 8
T 66— 108 5 8 o 1104
3 106 =2 1102
§64— —:104m ?0’15 1100 _ X “ _ -
s | 100 £ 10 Fig. 1Q Set_up for brood investigation (©
8 ool 100 0,1 Jo6 LLH Kirchhain).
o I —_98 _94 ~ iy
60 — —: 96 Colonies sorted by breeding value Varroa infestation development e
— 94 Fig. 4 Validation chart for the breeding program

Colonies sorted by breeding value Hygienic behavior
Fig. 2 Validation chart for the breeding
program Iin Carnica, hygienic behaviour as
measured by the pin-test.

Phenotype and apiary effect pintest rate

In Carnica, Varroa infestation development
measured by summer infestation measured on
bee probe and mite fall in spring.

Breeding values average

Fig. 11 Depiction of the back of the cell
cap. not-recapped (left) and recapped
(right) (© Martin Buchegger).
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Fig. 14 Survival tests recorded in BeeBreed [2].  Fig. 15 Evaluations in 2023/24 test season of
With (red) and without (blue) evaluation of  overwintering (cyan) and spring development

overwintering and spring development. (green). L | teratu re
Survival test i
28]_' C_Olomes have been_eval_uatEd and the V_aSt . Buchler et al. Evaluation of traits for the selection of Apis mellifera for resistance against Varroa

* Preselect majority (262 for overwintering, 249 for spring destructor. Insects (2020) 11(9):618.

*good in auxiliary traits development) have good (23) evaluations. . BeeBreed: Genetic evaluation for the honeybee. http://beebreed.eu

»  Iittle infestation _ This is a breakthrough result as treatment-free || 3. Hoppe et al. Substantial genetic progress in the international Apis mellifera carnica population
* No varroa tfea.tment |r.1 autumn honeybees had been reported for naturally since the implementation of genetic evaluation. Insects (2020) 11(11):768.
 How well dO§S It overwmteI? adapted, not high-performance breeding stock. . Gabel, qupe et aI..Herltablllty of Apis mellifera recapping behavior and suppressed mite
* How strong it develops spring? reproduction as resistance traits towards Varroa destructor. Front. Insect Sci. (2023) 3:1135187.
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