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dieGo e. GurViCH1, VeróniCa ZuPiCHiatti, Juan i. wHitwortH-HuLse & sebastián ZebaLLos

Are wildfires a threat for 
globose cacti in the Córdoba 
Mountains, central Argentina?

Wildfires are considered a natural 
disturbance in many ecosystems, 
but in recent times, worldwide 
human activities have increased 
their frequency affecting neg-
atively the vegetation world-
wide. In both North and South 

America, cactus species inhabit mainly arid and semi-
arid environments, ecosystems that are prone to wild-
fires. Currently there have been very few studies that 
have assessed fire effects on cactus species, and those 
that exist were performed mainly in the northern 
hemisphere (Thomas 1991).

 In the Córdoba Mountains of central 
Argentina (Figure 1) fires are caused by the natural 
consequences of lightning; however they only account 
for a small fraction of actual fires. Local residents 
have been using fire to stimulate the re-growth of pas-
ture, since livestock grazing is the main agricultural 
activity of the area. However, these fires are started 
during the summer, and are usually of low intensity, 
only affecting small areas. In recent times, however, 
the fires caused accidentally or deliberately by human 
activities are becoming increasingly more widespread 
and damaging, representing an important issue in the 
area due to their ecological and economic impacts. In 
particular, the study of the effects of fire becomes par-
ticularly relevant due to the importance of this region 
as a center of both cactus species diversity and also 
endemism. The Córdoba Mountains are particularly 
rich, judged by these criteria. They are home to a total 
of 31 species, of which 16 species are endemic, main-
ly members of the genus Gymnocalycium (Gurvich et 
al. 2006, 2014). Previous observations of this region 
showed that globose cactus species have an intrinsic 
ability to survive fire, but no systematic studies had 
been performed. In this article we analyzed the effects 
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of a wildfire on the survival and growth of four glo-
bose cactus species that coexist in the Sierras Chicas 
Mountains.

Study site, measurements and results
The vegetation of the study area corresponds to 

the Chaco Serrano biogeographical district (Cabre-
ra 1976), characterized by a mosaic of wood-, shrub- 
and grasslands. The climate is monsoonal, character-
ized by a marked seasonality, with a mean annual pre-
cipitation of 750 mm which is concentrated in the 
warm season. In September 2011, a massive wildfire 
affected around 20,000 ha (around 77 square miles) 
in the study area (Fig. 2). We utilized this devastat-
ing fire to investigate its effects on the survival of four 
cacti species: Gymnocalycium bruchii (Speg.) Hosseus, 
G. mostii (Gürke) Britton & Rose, Echinopsis aurea 

1. Location of the study area in the Cordoba 
Mountains of central argentina.
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2. Photographs of the area immediately after fire (above), september 2011, and a few months after it (below, 
in february 2012. note the rapid regrowth of the herbaceous vegetation.
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Britton & Rose var. aurea and Parodia mammulosa 
(Lem.) R. Kiesling ssp. submammulosa following the 
nomenclature of Hunt (2006). Only these focal spe-
cies are present in the study area, particularly on rocky 
outcrops, although other globose species also inhabit 
in the Sierras Chicas mountain range (see Gurvich et 
al. 2006). We selected 26 rocky outcrops in the first 
growing season after the fire event. In each area, we 
further established three 1 × 3 m plots. In each plot 
we recorded each living and dead cactus and measured 
the growth of the living ones. We also recorded, with-
in a radius of 30 cm surrounding each cactus, the cov-
erage of rocks and their size, based on the hypothe-
sis that the presence of rocks could protect the cacti 
from fire.

Our results suggest that the cacti species studied 
are well adapted to fire events because all of them 
showed high survival, around 80%. Nonetheless, the 
smallest individuals of Gymnocalycium mostii and 
Echinopsis aurea were more likely to die as a result of 
fire, whereas for G. bruchii and Parodia mammulosa, 

size had no effect on survival rates. Furthermore, we 
observed that almost all cacti species differed in their 
growth response after fire. In particular, the growth of 
G. mostii, P. mammulosa and E. aurea were dependent 
on their physical size before fire event. The smaller 
individuals had a higher growth rate than the larger 
ones. Contrary to our expectations, rock cover was not 
important in ameliorating the effects of fire when it 
came to survival or growth. Fig. 3 shows examples of 
individual plants that survived fire.

The low impact of fires on our studied species 
could be due to several factors. The fact that the cacti 
inhabit rocky outcrops, which are places with general-
ly low combustible plant biomass, reduces the chances 
that an intense fire will occur, when compared with 
more highly vegetated communities, such as tussock 
grasslands (Thomas 1991). Furthermore, the growth 
form of the cacti could also be another important fac-
tor when it comes to understanding the resistance to 
fire. Although the evolution of a globose growth form 
can be considered a response to dry conditions, it also 

3. individuals of Parodia mammulosa (a), Gymnocalycium bruchii (b) and, Echinopsis aurea and G. mostii (c) that 
had survived fire. the difference between the burnt and new tissues allowed the measurement of post-fire 
growth.
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c



276 CaCtus and suCCulent Journal 

seems to be also a successful strategy for surviving 
wildfires. The apical meristems of globose species are 
close to the ground, where the temperature during a 
fire is lower. They also possess a higher thermal iner-
tia due to their low surface/volume ratio, when com-
parison to other growth forms such as columnar or 
opuntioid species. Fires in the Sonoran Desert cause a 
high mortality (around 80%) in the columnar Sagua-
ro Carnegiea gigantea (Rogers 1985), yet there is low 
mortality in globose species as Coryphantha vivipara, 
Echinocereus pectinatus and Echinomastus intertextus in 
the Chihuahuan Desert (Thomas 2005). Fire appears 
to have little effect on seed viability. Seed germination 
of the cactus species selected here subject to a simulat-
ed fire showed that high temperature did not diminish 
their germination ( J. Roca, unpublished results). In 
addition, we observed that some individuals are able 
to flower and produce seeds in the first growing sea-
son after the fire event (Fig. 4). 

Concluding Remarks
In the Córdoba Mountains, wildfires are an impor-

tant component of the system since historical times 
(in South America, the arrival of humans around 

13,000 years ago is associated with 
a sharp increase in fire activity). The 
high survival and abundance of glo-
bose cacti species in the region sug-
gest that they are well adapted to 
wildfires. Nonetheless, more stud-
ies are needed to include other cac-
tus species and explore aspects that 
have not yet been studied, such as 
the effect fire frequency and possi-
ble longer-term effects on mortality 
rates. Even though we did not find 
an effect of wildfires on the cacti 
species selected, there are several 
other threats to plants in the Córdo-
ba Mountains, e.g. land use changes, 
trampling and overgrazing by live-
stock, competition by invasive species, 
and illegal collecting. These would 
all have adverse effects on popula-
tions, so immediate actions are need-
ed to preserve them. For example, 
the ongoing spread of exotic grasses 
(e.g., Melinis repens and Pennisetum 
setaceum) are likely to have a nega-
tive effect on cactus survival of fires, 
since they accumulate large amounts 
of dead biomass. This likely increases 

both fire intensity and frequency. Furthermore, more 
studies are needed in other regions of both South and 
North America where wildfires could affect the eco-
system and the cactus communities.
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4. an individual of Parodia mammulosa that survived the fire, flowering 
the follow growing season.


