In 2017, 2022 (2x) en 2023 zijn er vier artikelen verschenen in Bee World
over selectieprogramma’s bij honingbijen.

Als je belangstelling hebt kun je ze opvragen bij info@beebreed.nl.

ARTICLE

Selective honey bee breeding is a p
nomenon that fascinates beckeeper
around the world, They often rega
one of the most enigmatic and con]
aspects of beckeeping, Indeed, ace
1o our experiences participating in
international projects, both beekeel
and bee experts without a backgro
in plant or animal breeding often Iy
trouble correctly interpreting and
«eptually visualizing the breeding
These difficulties arise partly beca
of the comples reproductive biokog
honey bees, where queens mate wi
multitude of drenes. Fundamentall
greatest struggle for people to und
is how selection of animals with p
characteristics in one generation le|
improved progeny in the next.

The leading misconception regardi
honey bee breeding is confusing b
‘with the simple rearing and multip|
tion of queens, whe dual q
are evaluated predominantly by th
laying ability and body size. Those
markers of queen quality (fecundin
size) are certainly important for thy
agation of queens, but selective br
requires more than propagation.
breeding implies the intentional sef
for genetic improvement of the p
asa whole, with every new generat
improved compared to the previou|

ideally for all traits of interest.
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ARTICLE

Initiation and Implementation of
Honey Bee Breeding Programs

Aleksandar Uzunov @, Evert W. Brascamp @, Manuel Du @ and

Ralph Biichler

As usual in science, where one answer
raises new questions, following our
attempt to demystify the basic concept
honey bee breeding with our article
Basic Concept of Honey Bee Breeding
Pragrams (Uzunow et al., 2017) question
svere raised on details about the imple-
mentation of a breeding program.
Aspects, such as prioritisation of the try
to select for, selection using breeding
values, time management of the breedi
program, and mating control, prevailed|
meost intriguing and are indeed aspects
which previously only limited attention|
has been given. These particular and
relevant questions indicate, however, th]
the message from our previous article
reached our target group. This time, we
will address in more detail trait prioritis
tion, the timing of a breeding program
and the selection process. Mating contrf
will only be addressed in a general sens{

Trait Prioritisation

“Which traits should I choose fo
insprove?” is the most important questic
as it determines the direction in which
traits will change over i

[ et |

The Basic Concept of Honey Bee
Breeding Programs
A. Uzunov, E. W. Brascamp and R. Biichler

ARTICLE

The Relevance of Mating Control for
Successful Implementation of Honey

) Chack or updaten

Bee Breeding Programs

Aleksandar Uzunov @, Evert W. Brascamp ®, Manuel Du © and

Ralph Biichler @

“This article mainly focuses on the
challenges associated with implementing
mating control and is the next in line of
the series on the concepts of honey bee
breeding programs that puzzle many
beckeepers around the globe (Uzunov
etal,, 2017, 2022),

A few years after initiating a breeding
program, the honey bee breeders and

by
selection. It is the first step towards the
initiation of a breeding program, togeth]
with the recording of these traits to all
selection.

Based upon expericnce and subjective
semse, beekeepers have been selecting
bees for a very long time, though per-
haps not fully systematically. However,
with the ground-breaking invention of
movable frames over a century ago, thay
allowed direct access to the queen and
her easy replacement, selection of hone
bees advanced. It did not only allow ea:
exchange of the queen, which also meal
achange of the genetic composition

of the colony, but also enabled a better
scientific understanding of the enigmat,
biology, and in particular the reproduct]
bialogy and genetics, of haney hees. Wi
such tools at disposal, beekeepers starte]
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mastered the
testing and data collection and, with help
from a breeding expert, have leamed
how to select queens based on the list
of their estimated breeding values. But,
of course, that experience comes with
practice, training, and access to tailored
guidelines {Biichler et al., 2013 Uzunov
etal, ). Nevertheless, mating control
appears the most complex step towards
completing breeding (Uzunov et al.,
2017). Unfortunately, when initiating or
rebooting breeding programs during the
SMARTBEES-: project for many honey bee
populations around Europe, this challenge
of mating control was installed quite late
or was still missing even after a few gen-
erations of performance testing. Examples.
of such circumstances are the breeding
programs in Malta (Apis meilifera rutt-
nert), the Basque Country in Spain
(A . ieriensiz), Macedonia (A. m. mage-
domicu, Figure 1), Greece (A. m. mace-
doriica, A. m. cecropia, and A, mi. adami),
and other regions where mating control,
dueto a lack of expertise, financial and/or
logistic reasons, was still in the “primor-
dial stage’ In contrast, mating control,
employing mating stations, and instru-
mental insemination has been well-known
and a long-standing practice in honey bee
Treeding programs in Germany, Austria,
Switzerland, Poland, and the USA (Cobey
etal, 2013).

Why is mating control a challenge for many
‘breeding networks and groups? Primarily,
mating stations need to be isolated from
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Breeding Values in Honey Bees

Aleksandar Uzunov @, Evert W, Brascamp ©, Manuel Du @, Piter
Bijma @ and Ralph Biichler @

Introduction

This article conmmuss otar seris on e
s of Bomery ber breodang (Usumere
wtal, 2007, 29220, 200301 s purpeose s
o b the backgreend sad spplhics-
o of breeding vakies m heoey bees s o
peadorabip that s 0ot trwared i quantita

This i i ewotraet (a0 andenabs, where
nearly all besading programe maks aw of
breedang valees The lireited wse of
beeediong valoes in Rooey bees bas virkoos
ranms One neasan # thae many hosey
bex programs st wm ot the

120 of stock abeabind from ofer deeeders

Feasom ¢ ot the wee o1 bronding valtes |
e coerpliomad in hossy bees thas o
faren weuemads This o becase cortvalled
ooating s & halenge (Vsmmow ot al
206236, wnd qaeens s mated 1o several
droncs from maltph gucem Mmeeeer
tradns Wk Reory ol wnd varrea res
tance are Tot meadared on angh hee bat
w0 colomes a2 3 prosy of selated mdvdy.
ah Rrerwn as sgercegeiian| (rom tan
proerations (mather snd dasghies)

This pager dans by exglaning B
rreateng of beveding vibiss wad nishes
by dimcummrg burw 0o itdise ertissd
beeeding valees ia Roory bee breeling

Phenotypes and Breeding
Values
The phesotype toensired 00 & oodoay, fow

Qaaities of the workess anad the goeen ksl
by emrwonmental (acters Thi s dhes-
trated s Figare | Unblee caxtronmental
eBecin, proetic qualties se pussed an over
rmaTatlons and 1R aee vahashle fur
beordug Honce the graetic contribution
10 the phenmtype s commndy called the
beeedmng valse For honey pied for
rxample. e bocodmg vedue of the gueen

D ——

muay be canined by gerves thist affect facrens
wah ar ogg-lepng capacty or sterning her
wigkers by ghesamenss. The beeeding
v of the warkers miwy be camad by
factonn such s the dbnlity to find seciar
wources, e saperaess 10 collect (ectar,

moephakigial festares st Althosgh
both beeeding values refer b ooy yidd
te factees & g et

1998) These gerus are dutrbrated aver the
16 chrammermes of honey ber Bexame
drones aee hagioid they hiwe anly aee
oy o€ exch of e 16 choarmamermes snd
wnly use allcle of cuch gere: Each drone
Teiberits Dalf of hes puomier’s sllebes. Ia com
trat, gt and weoeksrs ane dphnd ad
lreve 48 paies of checenosumnes, cuh of e

we qute diferers betraon the gueen and
fhe workers The ermrusmental contrise.
e e ST st 48 weather

dncas, flawening

s {4 Pal CarTying sow
allele S5, queemic nd wekars haey tws
alledes of each gene Two chesemuascens
tremming o par (and Bs cransniag

fow the s genes) wrv caled

wtrviten Seckocpor s beonder s subverter
y of coloary amewinent aod soanog. ot

Bocame the phenstype = & comberation
o growtic and corvramental ety the

Boweser Qete are datistiial mediods 1
cutimime (b brosding vatse Thia beads
s a slgghly ambeguoes use of the term
“tweoding valoe” X can elther refer o the
t10¢ brewdbng vabes (which cannat be
known with certainty) o to the cvtamate
of the heeeing valoe (wtisch can e cabu
Sated) Yo wwond contumen, we will dhaye
sk of “true beeoding values” (TEV) or
of “estrnnted Weeding videes” (ENV) (0
Bs wrnde Hekor decussing e i
o of bucodeng valises, we first explan
O imesning of the THV.

Basics: TBY Meaning and
Variabitity
The troe beseding vebee of & queen i the
gemetic efect die tranuTots 10 ber progemy
far  cortam tran, for crample gerrfience
o sgpresied mite repesduction. THY we
Aettred rebasy o an rerage of
wero Sa, 4 THY o0 4 poerts for gerstie-
s (aeared from | A1 mewns that ake can
exgect the cokamy W scre 0.4 petets
Sagher foe gentlenes than an sverage
codoty i the same exviroamens
Corvespandingly, » THV wf <3 2 pomie
that fhe cxpected pratioven of Se
Wnas s 02 patans bebiw perage

The THV of # honey boe i the sem of the
efecw of manry geoes (Lynad & Walih,

heeméngres cheammemo

£a2h ferrads ogg prosduced by & quees -
tatrm cere of her awm alkes fur cach gene.
thie ethier allehe carnes Soen oo of the
drones she mated Which of the rwo dldes
of s quass is traemenitied o ber epps v
devermined o ol o v duoreernd
by Mendal (1864 random sgragatas).
When o quem prodices egga her comtrib-
g heanniingres oM rernes o hange
mtsrial Ths i calbed recormbmancn e
thw reanen ol e conmst of maoares of
Daceologrs duomesnmes. Becae of
A3 segregaen and recmibination
oll egge of 8 queen we graetically Effmom
The wansmited allekes cun be toer of less
benebcad dur dhe trate shey atfect, lending
o vanabibly umong progerey

1 queens st warbers this vaetabdiny

in further moreased becuuse the deenns
TG 1o 5 gueen wionlly Sescend freen
mvakuple queenas Figure 2 dvones the van-
shelty i TEV for genthenem smong vngn
queens reised from 4 dnghe perage ooy
e TRV = 0) The sverage TRV of the
daaghters ix scr, bt seens mll be better
40 ofhers warve The wile cenngr Curve
I Pagrare 2 shows THY of virgn queens
ramed from & cokiey wih 3 quocn thet
win med 1o droses peodooed by 19 s
qusens A sabutsartd suember of them wil
tueve o THV awer 0.2 peiets oo usder 02
poants. The sarmower bae Curve o
the rewsk bor angde drons (raenn s
Here the vanatan m THY of vaegan
qeeens i smalier, and extrerse THY are
rave Meormwerer, theve e st conuderabiée
varshon becasse of the dffrences in the
queens allckes ransnned e her eggs
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