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Since the end of the last glaciation, numerous subspecies of Apis mellifera appeared in Europe. In Italy the Ligustica
variety of A. mellifera adapted to the mild climate and to the rich floristic biodiversity of the territory. Thanks to its
favourable characteristics, this variety has spread since 1800 worldwide. With the arrival of the Varroa destructor in
the 80s and with the increasingly dramatic use of pesticides in agriculture, the Italian bee is increasingly dependent
on human interventions for its survival, both for the control of parasites and for the threat posed by pesticides. More
recently, the effects of globalization have favoured in the Italian territory other subspecies of 4. mellifera more
performing in terms of productivity and resistance to pathogens. In this context, there is an urgent need to define
strategies for the conservation of local ecotypes and for their valorisation on a productive scale. The control of
matings becomes therefore a major point, and in this regard the BEENOMIX project has contributed to implement a
specific selection breeding scheme applicable by any breeder able to carry out a selective activity. The BEENOMIX
project developed and implemented a selection model based on productivity in terms of kg of honey and hygienic
behaviour with a relative emphasis of 1 and 0.4, respectively. Two partially isolated populations are considered. The
selection takes place between 108 families per year, from which the 6 best families will be identified and from which
the new 108 families of the next cycle will be produced. In addition, from the best family every year a group of
sister drone-producing queens (DPQ) is raised. The drones produced by the DPQ will fertilize the 108 virgin queens
(VQ) in an isolated mating site. The mating site is chosen on different criteria, in particular to be isolated from the
presence of other drones. The research was funded by the BEENOMIX project funded by the Lombardy Region.
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Inbreeding depression, the reduction of fitness observed in populations with high inbreeding, has been a main concern
in conservation programs. However, effective genetic purging of the recessive deleterious alleles expressed under
inbreeding has been confirmed both theoretical and experimentally, especially under slow inbreeding. Therefore, this
genetic purging needs to be taken into account to elaborate recommendations of management strategies as it becomes
a possible determinant of its success. Particularly, the consequences of genetic purging on genetic rescue programs
has not been explored to date. The term genetic rescue is used to refer to the introduction of new genetic variation
from another population in order to reduce inbreeding depression and increase genetic diversity. However, despite
its potential, the practice of this type of management is still controversial due to the associated risks. One of them
is caused by the large inbreeding load that large populations tend to harbour, which can be potentially introduced
by migrants and promote an increase of inbreeding depression later on. If the threatened population has reached the
current situation by slow progressive reductions of size, the efficiency of genetic purging after the rescue may be
lower than the one occurred prior to the rescue, leading to a negative effect on fitness in the medium term. We aim
to explore by computer simulations the consequences of genetic purging as a determinant of the circumstances in
which the rescue should or should not be recommended. The results indicate that when inbreeding has progressed
slowly in the past allowing efficient purging and genetic rescue is performed under conditions in which purging is
not effective, initial hybrid vigour is followed by an increased decline in fitness in the medium-long term.
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Figures 2 and 3. Evolution of fitness (w) and percentage of surviving replicates of endangered populations entering a genetic rescue program (migration of 5 males if N,=50, and 1 male if N,=4; dashed lines) and of control populations (solid lines).
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