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In the Cerrado biome of the Mato Grosso do Sul state in 
Brazil, honey production is an important activity. The 
state has the country’s highest production amount per 
hive/year. Beekeepers place hives along the edge of 
native vegetation to ensure bees visit the wild�owers. 
However, large areas of the Cerrado biome have been 
converted to pasture or agriculture, resulting in the 
biome being highly fragmented and native vegetation is 
increasingly found in small patches. The iconic giant 
armadillo Priodontes maximus still survives in some of 
these fragments, often unnoticed due to their solitary, 
nocturnal, and fossorial (burrowing) habits. Where 
apiaries have been established along the edge of 
patches of native vegetation, giant armadillos have learnt 
to knock over the beehives, giving them access to the 
bee larvae, resulting in substantial economic losses to 
the beekeepers through damage to hives. This 
unfortunately can lead to retaliatory killings as a giant 
armadillo can completely destroy a beekeeper�s 
livelihood in a matter of weeks. 
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These negative interactions became apparent to the Giant 
Armadillo Conservation Program�s (hereafter �the 
project�) sta�, following initial research in the Cerrado. 
The project, therefore, sought to investigate the situation 
further, before seeking to manage the situation. 

THE PROJECT CONDUCTED A STAKEHOLDER 
ANALYSIS AND APPLIED A CONFLICT 
FRAMEWORK ANALYSIS TO INVESTIGATE 
WHETHER THE HUMAN-WILDLIFE CONFLICT 
SITUATION WAS SOLELY DUE TO THE DAMAGE 
INFLICTED BY GIANT ARMADILLOS TO THE 
APIARIES OR WHETHER UNDERLYING OR 
DEEP-ROOTED CONFLICTS MIGHT HAVE BEEN 
PRESENT BETWEEN STAKEHOLDERS, 
INFLUENCING HOW THE SITUATION MIGHT 
NEED TO BE MANAGED.
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The project started in 2015 when researchers began 
investigating the spatial distribution of giant armadillos in 
the Cerrado biome of Mato Grosso do Sul. The researchers 
visited 5000 micro watersheds in the biome to look for signs 
of giant armadillos. To gain access to the land, the 
researchers would interview the land owners. These could 
be small-scale landowners, indigenous communities, 
multinational companies, or large-scale landowners. 
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FROM THIS WORK, THE RESEARCHERS 
CREATED A DISTRIBUTION MAP OF 
GIANT ARMADILLOS, REVEALING THAT 
THERE WERE 69 FRAGMENTS OF 
HABITAT LARGER THAN 25 KM², WHICH 
IS THE HABITAT AREA ADEQUATE FOR 
GIANT ARMADILLOS. 
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Although the existing habitat was fragmented, giant 
armadillos managed to survive, but due to their isolation 
and scattered distribution the species was likely to 
become extinct in the future, if a better habitat 
connectivity was not achieved and other threats 
mitigated.

During preliminary interviews, it was occasionally 
mentioned that giant armadillos were destroying beehives. 
This initially appeared strange, even impossible to the 
researchers. Giant armadillos feed almost exclusively on 
ants and termites. However, in collaboration with a 
beekeeper, a camera trap was set up in an apiary that had 
been damaged in the past, and to the project�s surprise the 
culprit of the damage was con�rmed to be a giant armadillo. 
Most interestingly, the team learned that some beekeepers 
had already devised mitigation methods themselves, while 
others had resorted to killing the giant armadillo.

FURTHERMORE, AS MANY BEEKEEPERS 
DID NOT KNOW FOR CERTAIN THAT THE 
GIANT ARMADILLO WAS THE CULPRIT OF 
THE DAMAGE, OTHER SPECIES SUCH AS 
GIANT ANTEATERS, SIX BANDED 
ARMADILLOS AND OTHER WILD ANIMALS 
WERE ALSO SUFFERING RETALIATION. 

As giant armadillos have a low population growth rate, the 
loss of an individual can signi�cantly impact the total 
population. It was clear that this issue had to be urgently 
investigated further.



In 2017, the researchers consulted with ten beekeeper 
associations in the Mato Grosso do Sul region, to help 
gather information from their associates on the prevalence 
of damage, and to quantify the damage caused by giant 
armadillos to beehives. Informal conversations were also 
held with beekeepers to document the giant armadillo 
damage, identify and evaluate any mitigation methods 
being used by the beekeepers. In total, 178 beekeepers 
were consulted, thus resulting in a better understanding 
about the prevalence of beekeeping in the region. The 
number of beehives kept by each beekeeper ranged from 
four to 2000, and for 53 percent of the beekeepers, over 
half of their income came from beekeeping. 
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ANALYSIS

NEARLY HALF OF THE RESPONDENTS HAD 
REPORTED DAMAGE BY GIANT 
ARMADILLOS IN THE PREVIOUS 12 
MONTHS, AND 73 PERCENT HAD 
EXPERIENCED LOSSES ATTRIBUTABLE TO 
GIANT ARMADILLOS IN THE LAST FIVE 
YEARS, RESULTING IN ESTIMATED 
FINANCIAL COSTS OF  USD 103 600 AND  
USD 626 500 IN THE PAST 12 MONTHS 
AND PAST FIVE YEARS, RESPECTIVELY.
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Beekeepers used various strategies to prevent damage, including lethal and 
non-lethal methods. Although some beekeepers reported using poison, other 
methods involved elevating the beehives above 1.3 m, fencing the beehives 
(including with electric fences), placing beehives on barrels or even using 
visual (hanging CDs) or olfactory deterrents (perfume, urine, human hair). 

The researchers also placed 21 camera traps to document the e�ectiveness of 
potential mitigation methods. They showed that the giant armadillos use their 
skull and nose rather than their claws to knock over the beehives, walking on 
their hind legs and using their tails for balance to push over the beehives 
weighing up to 35 kg. Understanding this behaviour helped the researchers 
draw up new mitigation methods. Camera footage also showed that after the 
beehives were destroyed, mostly overnight, other wildlife species would then 
forage on the destroyed beehives during the day, including tayra Eira barbara, 
giant anteater Myrmecophaga tridactyla and southern tamandua Tamandua 
tetradactyla.

This resulted in the blame sometimes being misplaced onto other animals. 
These recordings were key to discussing the issue with beekeepers and 
seeking solutions. However, to better understand the whole issue and potential 
solutions, a stakeholder analysis exercise was deemed necessary. Not only did 
this help the researchers to determine the most e�ective strategies, it also 
helped them evaluate the impact of the initiative as the project progressed.  
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A CONFLICT FRAMEWORK ANALYSIS WAS CONDUCTED 
TO IDENTIFY THE COMPLEXITY AND SCOPE OF THE 
INTERACTIONS BETWEEN THE BEEKEEPERS AND 
GIANT ARMADILLOS TO DETERMINE WHETHER THEY 
WENT BEYOND THE DAMAGE TO BEEHIVES.
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