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Global frog pandemic may become even 
deadlier as strains combine 
by Morgan Erickson-Davis on 3 July 2018 
 

 
• Batrachochytrium dendrobatidis – Bd for short – causes a disease called 

chytridiomycosis that affects a frog’s ability to absorb water and 
electrolytes through its skin. By 2007, Bd had spread around the world 
and had been implicated in the decline or extinction of some 200 species. 

• A new study finds that hybridization between a native strain of Bd and the 
one that’s caused the global pandemic can lead to greater infection rates 
and illness strength than either can alone. 

• It was conducted by researchers from universities in Brazil and the U.S. 
who looked at infection in several frog species in Brazil’s Atlantic Forest. 
They chose that region because of its high amphibian biodiversity 
(despite being one of the most deforested ecosystems on the planet), as 
well as because it is the only known region in the world where multiple 
strains of Bd coexist and hybridize. 

• The researchers say their results indicate frogs may face a future even 
more dire than anticipated as different strains of Bd spread around the 
world and combine into more harmful forms. They call for increasing 
global monitoring efforts to detect these shifts before they lead to new 
outbreaks. 

 
A fungus that has decimated frog populations around the world could 
get even deadlier, according to new research. The study found that 
hybridization of different types of the fungus creates strains that can 
cause greater mortality in frogs. And it warns that deforestation could 
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make this impact worse. 
The fungus is called Batrachochytrium dendrobatidis – Bd for 

short – and it causes a disease called chytridiomycosis that affects a 
frog’s ability to absorb water and electrolytes through its skin. 
Scientists first started to take notice in the 1970s when frog populations 
in Central and South America started disappearing. By the 1990s Bd 
had spread around the world, likely aided by the laboratory trade in 
African clawed frogs and invasions of American bullfrogs. By 2007 it 
had been implicated in the decline or extinction of some 200 species. 
Today, biologists consider it one of the biggest threats to amphibians 
globally. 

Some research has offered a bit of hope for frogs, with a study 
published earlier this year in Science finding populations may be able 
to develop resistance to Bd. 
But a new study published last week in Scientific Reports adds another 
hurdle for frogs, finding that hybridization between a native strain of Bd 
in Brazil and the one that’s caused the global pandemic can lead to 
greater infection rates and illness strength than either can alone. 
The study was conducted by researchers from universities in Brazil 
and the U.S. who looked at infection in several frog species native to 
Brazil’s Atlantic Forest. They chose that region because of its high 
amphibian biodiversity (despite being one of the most deforested 
ecosystems on the planet) and because it’s the only known region in 
the world where multiple strains of Bd coexist and hybridize. 

 
Deforestation for agriculture and other development have reduced Brazil’s Atlantic 
Forest to less than 15 percent of its original extent. Some scientists estimate that less 
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than 7 percent may remain. 
Scientists believe the Brazilian strain of Bd (Bd-Brazil) evolved 

along with amphibian populations there and, because of this, is not as 
harmful to them as the Global Pandemic Lineage (Bd-GPL). But when 
the team compared infection and illness rates of the two types of Bd 
and a third hybridized one, they found that the latter had a significantly 
worse impact on two of the three frog species they examined. 
The researchers write that this effect may be due to a phenomenon 
called “hybrid vigor” (also referred to as “heterosis”), by which the 
sudden surge in genetic diversity caused by hybridization leads to a 
more dramatic expression of advantageous physical traits. Take, for 
example, mules, which tend to be stronger (and smarter, according to 
at least one study) than either their horse or donkey parents. The same 
might be happening for Bd. Combining the genes of different strains of 
Bd could make a hybrid strain even stronger than Bd-GPL. 

Another reason why hybrid Bd may be affecting frogs so 
profoundly is reduced genetic diversity in the frogs themselves. The 
authors write the pumpkin toadlet (Brachycephalus ephippium), one of 
the frog species that experienced high death rates when infected with 
the strain, lives in isolated, patchy habitats that “may have limited its 
exposure to pathogens throughout its evolutionary history or lowered 
its immunogenetic diversity.” 
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The pumpkin toadlet (Brachycephalus ephippium), endemic to Brazil’s Atlantic Forest, 
is highly susceptible to the hybrid Bd fungus, according to the new study. Photo by 
Gui Becker 

The study’s results appear to be already playing out in the real 
world, with previous research from the team finding that frog 
populations are declining and disappearing more quickly in the zone 
where the two Bd strains are known to hybridize. 
And they warn that deforestation “may tip the host-pathogen balance 
further in favor of the pathogen” as habitat loss stands to increasingly 
isolate frog populations, further reducing their genetic diversity, while 
“even the most fragmented landscapes in the Atlantic Forest” don’t 
seem to be a barrier to Bd. 

The researchers say their results indicate frogs may face a future 
even more dire than anticipated as different strains of Bd spread 
around the world and combine into more harmful forms. They call for 
increasing global monitoring efforts to detect these shifts before they 
lead to new outbreaks.“With globalization facilitating pathogen spread 
across continents, hybridization of chytrids might lead to new epidemic 
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waves reducing amphibian biodiversity in both tropical and temperate 
regions,” said study coauthor Gui Becker, assistant professor of 
biological sciences at the University of Alabama. 
  
Citation: Greenspan, S. E., Lambertini, C., Carvalho, T., 
James, T. Y., Toledo, L. F., Haddad, C. F. B., & Becker, C. 
G. (2018). Hybrids of amphibian chytrid show high virulence 
in native hosts. Scientific Reports, 8(1), 9600. 
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Amphibian-plague strikes frogs harder in pristine ecosystems
Jeremy Hance
mongabay.com 
May 31, 2011

Hyloscirtus colymba tree frog being fed after being treated for Chytridiomycosis.
Photo taken by Rhett A. Butler at Summit Park. 

Frog populations worldwide are
facing two apocalypses: habitat
destruction and a lethal plague,
known as chytridiomycosis. Over
30 percent of the world's
amphibians are currently
threatened with extinction and it
is thought at least 120 species
have gone extinct in just the last
30 years. Unfortunately, a new
study in Proceedings of the
National Academy of Sciences

(PNAS) finds that the two threats
—habitat loss and
chytridiomycosis—are likely to
leave no frog population
undisturbed. According to the
study, frogs that live in still-
pristine habitats are more
susceptible to chytridiomycosis
than those that are already
suffering from habitat loss. 

Examining tropical frog populations
in Costa Rica, Australia, and
Brazil's Atlantic Forest, the
researchers found "that
paradoxically, habitat loss is
negatively associated with

occurrence, prevalence, and infection intensity of [chytridiomycosis] in amphibian
populations in the tropics." The finding goes against research of other animal
diseases, which usually find that risk of disease increases in disturbed habitats. 

In this case the researchers suspect that either the lethal disease depends on the
ecosystem having an undisturbed microclimate, or that a decline in amphibian
diversity and abundance—due to habitat loss—slows the spread of the disease. 

The finding also explains why the presence of chytridiomycosis is often seen in
higher altitudes where forest is less disturbed. 

The researchers conclude that "disturbed habitats may act as shelters from disease,
but only for the very few species that can tolerate deforestation" and recommend
that in order to save the world's remaining frogs, conservationists must "look to
interactions between habitat loss and disease". 
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Migrating frogs fare poorly when habitat altered
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December 19, 2007

Habitat loss and fragmentation
are putting amphibians already
threatened by climate change,
pesticides, alien invasive species,
and the outbreak of a deadly
fungal infection at greater risk of
extinction, reported a study
published in Science last week. 

A team of Brazilian researchers
identified "habitat split" — which
they define as "human-induced
disconnection between habitats
used by different life history
stages of a species" — as a key
determinant of species richness
decline in the Brazilian Atlantic
Forest, a critically endangered

ecosystem. 

Many amphibians lay their eggs in water with offspring emerging as water-
dependent larvae (tadpoles for frogs and toads). The young eventually grow into
their adult form and move into forest areas. Habitat split occurs when the migration
path between forest habitat and aquatic breeding grounds are disrupted by forest
clearing or other human activities. Amphibians must then "make risky breeding
migrations between suitable aquatic and terrestrial habitats". 

"We found that habitat
split negatively affects the
richness of species with
aquatic larvae but not the
richness of species with
terrestrial development,"
wrote the authors. "This
mechanism helps to explain
why species with aquatic
larvae have the highest
incidence of population
decline." 

"Adults of species with
aquatic larvae, in order to
breed, are obliged to
abandon forest remnants
to reach water bodies, and
at the end of the
reproductive season, both
adults and juveniles are
forced to locate and return
to forest remnants," the
authors continued. "During
this compulsory migration,
they face multiple hazards
that are associated with
environmental conditions
within the intervening
matrix, such as
dehydration, predation, agrochemicals, and other pollutants... In human-altered
landscapes, habitat split can be expected to reduce population sizes, decrease the
extent and occupancy rates of metapopulations, and affect negatively the richness
of local communities." 

The researchers say the findings help identify what species are potentially at
greatest risk of extinction, while reinforcing the need to conserve and restore
vegetation along waterways. 
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vegetation along waterways. 

CITATION: Becker, C.G. et al (2007). Habitat Split and the Global Decline of
Amphibians. Science Dec. 14, 2007 
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Amphibian extinction may be worse than thought
(10/31/2007) Amphibian extinction rates may be higher than previously thought,
according to new DNA analysis that found more than 60 unrecognized species in the
Guiana Shield of South America. 

Forest disturbance reduces biodiversity in the Amazon
rainforest
(7/2/2007) Two new studies in the Amazon rainforest
show that plantation forests and second-growth forests
have lower species counts for butterflies, reptiles, and
amphibians than adjacent primary forest areas. The
research has important implications for conservation of

tropical biodiversity in a world where old-growth forest is increasingly replaced by
secondary forests, industrial plantations, and agricultural landscapes. 

Scientists find possible cure for global amphibian-killing
disease
(5/23/2007) Scientists have discovered a possible
treatment for the fungal disease that has killed millions of
amphibians worldwide. Presenting Wednesday at the
General Meeting of the American Society for Microbiology
in Toronto, Professor Reid N. Harris at James Madison

University reported that Pedobacter cryoconitis, a bacteria found naturally on the

skin of red-backed salamanders, wards off the deadly chytridiomycosis fungus, an
infection cited as a contributing factor to the global decline in amphibians observed
over the past three decades. 

Frogs avoid damaging UV-B radiation, reducing extinction
risk
(4/18/2007) Poison arrow frogs appear to make special
effort to avoid exposure to damaging ultraviolet-B
radiation, according to research published in the journal
Biotropica. The findings are significant in light of increasing
levels of UV-B radiation due to ozone depletion. 

Bad news for frogs; amphibian decline worse than feared
(4/16/2007) Chilling new evidence suggests amphibians
may be in worse shape than previously thought due to
climate change. Further, the findings indicate that the 70
percent decline in amphibians over the past 35 years may
have been exceeded by a sharp fall in reptile populations,
even in otherwise pristine Costa Rican habitats. Ominously,

the new research warns that protected areas strategies for biodiversity
conservation will not be enough to stave off extinction. Frogs and their relatives are
in big trouble. 
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