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Introduction:
Global beekeeping has undergone profound changes since Varroa destructor shifted to its new host, Apis 
mellifera, in the late 1950s in Vladivostok, Russia. Today, except for Australia and a few African countries, 
Varroa-free zones are virtually nonexistent. Argentina, characterized by a broad latitudinal gradient, 
encompasses diverse climatic conditions that influence bee populations. Consequently, European and 
Africanized honey bee populations coexist within the 32°–35° latitudinal range, forming a transition zone 
between both ecotypes. Africanized bees predominantly inhabit the northern regions, whereas European 
ecotypes are more common in the south. While most Varroa-resistant bee populations in Argentina belong to 
Africanized ecotypes, some European-derived populations have also demonstrated long-term survival against 
the mite. This study aims to investigate the population dynamics of Varroa destructor and its association with 
honey bee pathogenic viruses in Apis mellifera colonies with varying degrees of susceptibility to the mite.

Materials and Methods:
Seventeen apiaries across different geographic regions of Argentina were 
sampled, all of which had remained untreated with acaricides for at least 
two years. The study assessed the genetic lineage of the resident bee 
populations, the Varroa-bee interaction, and the prevalence of honey bee 
viruses.

Results:
The Patagonian region exhibited the lowest proportion of 
bees with African lineage (A) (table 1 and 2), the lowest 
viral loads, and the lowest Varroa infestations. In contrast, 
the NOA + Cuyo region had the highest proportion of 
African lineage (A), the highest Varroa loads, and the 
highest viral loads.

Discussion:
Although honey bee populations in Patagonia displayed the lowest pathogen burdens and the lowest 
prevalence of African lineage, they are highly adapted to cold climates and may struggle to thrive in other 
regions of Argentina. Given this constraint, three apiaries from the Central region and three from the NOA region 
were selected for further investigation in the second phase of this study.

Argentine 
regions

Bee lineages

A C M O

NOA + Cuyo 43 % --- --- 57 %
NEA 17% --- --- 83 %

Central 24 % 29 % 10 % 37 %
Patagonia 9 % 73 % --- 18 %

TABLE 1: Percentage of bee lineages founded in the Argentine studies
regions

TABLE 2: Software used to defined bee lineages

Photo 2: Varroa collection for grooming 
test

A B

Photo 1: higienic behaviour of Jujuy (A)
and La Plata (B) colonies

Argentine 
Region,

% VA %VCO %VCZ N°
phoretic

mites

N° mites 
in bee
brood

N° mites in 
drone brood

mites/ 
hive

NOA + Cuyo 2,95
( 0 -10 )

4,70
( 0 – 50 )

12,8
( 0 – 113,09 )

559 
( 0 – 1866 )

1757
( 0 – 21120 )

1087
( 0 - 11942 )

3415
( 0 – 27306 )

NEA
1,93

( 0 – 9,2 )
1,5

( 0 – 10 )
2,92

( 0 – 46,66 )
343

( 0 – 1619 )
699

( 0 – 4928 )
51

( 0 - 341 )
1094

( 0 – 6504 )

Central
0,60

( 0 – 5,1 )
0,96

( 0 – 10 )
3,54

( 0 – 34,21 )
159

( 0 – 843 )
318

( 0 – 3344 )
173

( 0 – 1848 )
333

( 0 – 5993 )

Patagonia 0
( 0 – 0 )

0
( 0 – 0 )

0,39
( 0 – 4,3 )

0
( 0 – 0 )

0
( 0 – 0 )

13
( 0 - 145 )

13
( 0 – 145 )

Photo 1: %VA percentage of mites in adults bees; %VCO percentage
of mites in bee brood; %VCZ percentage of mites in drone brood
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The ectoparasitic mite Varroa destructor remains the biggest biotic threat to European honey bees (Apis mellifera L.). The 
majority of beekeepers rely on varroa treatments to maintain their colonies, but effectiveness is limited for a number of 
reasons, including pesticide resistance or continued brood production throughout the winter, which limits the effectiveness 
of miticides and results in continued high colony losses. A potentially more sustainable solution focuses on breeding 
honey bee lineages with natural resistance to V. destructor. Observations of African and European populations surviving 
without treatment highlight the beneficial role of adaptation in addressing the varroa problem. In response, a method has 
been developed to establish sustainable populations of untreated European by splitting the fittest colonies: the Darwinian 
Black Box (DBB) protocol. A notable case demonstrate 16 years of survival without varroa treatment, likely due to naturally 
selected resistance traits as well as beekeeping practices incorporated into the DBB protocol. However, the effectiveness 
of this approach across diverse climatic conditions and honey bee populations remains uncertain. 

In this study we apply the DBB protocol across eight European countries using locally adapted A. mellifera subspecies. 
Colony performance and survival are monitored, and data are collected to identify early signatures of surviving DBB 
colonies. This includes genetic markers as well as colony development patterns captured through an automated hive 
weight monitoring tool (BEEP, NL). Additionally, we assess the potential correlation between colony responsiveness to 
vibrational stimuli and performance within the DBB protocol. 

By assessing the broader application of this method and identifying early indicators of success, we will determine the 
effectiveness and limitations of the DBB protocol as a practical tool for sustainable beekeeping. This research has the 
potential to provide beekeepers with a viable, pesticide-free strategy, fostering resilient honey bee populations and 
supporting a sustainable future for apiculture in Europe and beyond.
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INTRODUCTION: Global beekeeping has undergone profound changes since Varroa destructor shifted to its new host, 
Apis mellifera, in the late 1950s in Vladivostok, Russia. Today, except for Australia and a few African countries, Varroa-free 
zones are virtually nonexistent. Argentina, characterized by a broad latitudinal gradient, encompasses diverse climatic 
conditions that influence bee populations. Consequently, European and Africanized honey bee populations coexist within 
the 32°–35° latitudinal range, forming a transition zone between both ecotypes. Africanized bees predominantly inhabit 
the northern regions, whereas European ecotypes are more common in the south. While most Varroa-resistant bee 
populations in Argentina belong to Africanized ecotypes, some European-derived populations have also demonstrated 
long-term survival against the mite. This study aims to investigate the population dynamics of Varroa destructor and its 
association with honey bee pathogenic viruses in Apis mellifera colonies with varying degrees of susceptibility to the mite.

MATERIALS-METHODS: Seventeen apiaries across different geographic regions of Argentina were sampled, all of which 
had remained untreated with acaricides for at least two years. The study assessed the genetic lineage of the resident bee 
populations, the Varroa-bee interaction, and the prevalence of honey bee viruses.

RESULTS: The Patagonian region exhibited the lowest proportion of bees with African lineage (A), the lowest viral loads, 
and the lowest Varroa infestations. In contrast, the NOA + Cuyo region had the highest proportion of African lineage (A), 
the highest Varroa loads, and the highest viral loads.

DISCUSSION: Although honey bee populations in Patagonia displayed the lowest pathogen burdens and the lowest 
prevalence of African lineage, they are highly adapted to cold climates and may struggle to thrive in other regions of 
Argentina. Given this constraint, three apiaries from the Central region and three from the NOA region were selected for 
further investigation in the second phase of this study.


