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Temperature-driven influence on overwintering performance
of honey bee (Apis mellifera) colonies in South Korea
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Abstract — Honey bee (Apis mellifern) colonies ane increasingly exponed o climatic instability and landscape
:h'.lug,c\. posing '.lp_mlii.'.unl: threats (o their overwinlenng success, Thas Mlld:, exarmined how winger lenyperalune
variability and lindscape composition influence overwintering outcomes in managed colonies acrons 40 aplanics
in South Korea during the winter of 20242025 The average overwinfering sucoess rabe was 69 1%, and colonics
experienced a 41.3% decline in srength. Whake mean winter temperature did pot sigmificantly affect survival or
strength, increased temperatone variabiliny shosed a marginally negative nssocistion with overwinlering suc
cess. Landscapes with greater proportions of crops amnd wetlands within a 2-km radius exhibited weak positive
Frends lowand impronied colony survival, Additiomnally, iteraction analyses sugpested that the ecological role of
landscape features may depend on the degree of emperature stability. These findings underwore the imponanoe
of stable winter conditions and autumn floral resounce availability for boney bee survival, highlighting the need
Tor region-specific managemenlt stralegies (0 enhance colony resalience under ongoing climate change

managed pollinator [ land cover / sverwintering sucoess | colony sirengih

I. INTRODUCTION Dainese et al. 2019; Castro et al. 202 1; Richards

2001 ), The decline in pollinator populations can

As the global human population continucs to
grow, land-use imensity is increasing worldwide,
resulting in a persistent decling in biodiversity
(Callaghan et al. 2024; Newbald et al. 2020;
Soua et al, 200 5; Stokes ¢val. 2010, This trend
is further aggravated by the impacts of climate
change (Sharma et al. 2022; Sweency and Jar-
ayna 2022; Samtos et al. 2021). Biodiversaty plays
a pivetal role o sustaining agricultural produc-
tivity by supporting essential ecosystem services,
particadady pollination, which directly influences
both crop yield and quality (Beillovin e al. 2021;
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impair agricultural productivity and often lead o
the expansion of cultivated areas as a compensa.
lory measure, causing further habitat destruction
and biodiversity loss (Neira et al. 2024 Gari-
baldi et al, 2004},

To address pollination deficits, the use of
managed pollinators, especially Apis mellifera,
has been promoted. However, increasing demand
for managed pollination services combined with
intensified land use can lead to depletion of flo-
ral resources and greater competition with wild
pellinators {Sponsler et al. 2023; Wojcik et al.
2018). Honey bee colonies are also exposed 1o
multiple siressors, including pests, discases,
pesticide cxpoxire, and extreme weather events,
creating growing economic burdens on the
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