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Introduction
There are a few trees that cause such fascination to humans such as the species of the genus
Quercus. These trees are known by different names; oaks in Europe and America, encina in Spain,
encinos, robles, chaparros and bellota in Mexico and Central America, and many other local names.
As well as the diversity of their names, they grow in a great diversity of habitats, in almost any type
of soil, in a wide variety of climates and from sea level to more than 3000 m in elevation. They
represent one of the most important woody genera in the temperate forests of the northern
hemisphere and some of their species are of exceptional beauty (Fig 1).

Figure 1. Mexico is characterized by having the greatest diversity of Quercus species in the world (Photo,
Maricela Rodríguez).



Apart from their great diversity, there is one characteristic they all possess, their fruit, known as an acorn.
The acorn, which serves as the reproductive structure, also connects humans to oaks by providing food
since prehistoric times. Other features that call attention to oaks are their large size and how they can live
for many hundreds of years. Their hard wood is highly valued for its use in furniture, floors, beams for
houses, boats and as aging barrels for  beverages such as wine and whiskey.  An example of the
appreciation that Mexico has of oaks is the fact that oak leaves are present in the national shield of the
Mexican flag. In Mexico and Central America, oaks are mainly used locally as a source of firewood and
charcoal, their timber uses are limited, mainly for construction poles and tool handles.

The genus Quercus is very broad; it comprises around 430 species worldwide. Its greatest diversity is in
Mexico, with more than 160 species, many of which often form hybrids; this has produced high variation
and rapid adaptation to new habitats. Also, the oak species in Mexico have a complicated taxonomy that
enables them to be considered as a "model system" to understand evolutionary, biogeographic and
ecological aspects in plants.

Other organisms (plants, animals, fungi, lichens, algae) depend directly or indirectly on oaks (Fig. 2). Oaks
improve the health of ecosystems as they reduce noise, form soil, reduce erosion, capture CO2, and
regulate the atmospheric temperature and the water cycle. This has led to them becoming known as
keystone species, that is key elements in the ecosystem, from which their disappearance would cause
collapse.

Three Facts that we all must
know about Oaks!

Ecology

Diversity

Relevant Characteristics



Figure 2. Oak trees are characterized as woody species that harbor great biological diversity. The
upper half of the figure shows the galls produced on Quercus greggii, Q. laeta, and Q. striatula. The
lower half shows larvae of butterflies and a puffin (Macrodactylus mexicanus), an insect that likes
oak leaves.

Oaks and Climate Change
Since their appearance in the late Paleocene (ca. 55 Ma) oaks have survived a series of biotic and abiotic
changes, showing great diversity and survival during unfavorable periods. Hybridization and introgression
are recurring mechanisms and sources of genetic variation of great importance in the adaptive evolution
and diversification of the genus. Related to their adaptation, oaks are studied with the purpose of finding
evidence of evolutionarily adapted characters in response to drought and cold winters, as well as to predict
adaptive changes that could occur in the future due to global climate change (Fig 4).

Figure 4. Oak trees are very resistant to extreme
environments, however cloud forests are one of the
most fragile ecosystems in the face of climate change.



The dominance of oaks in many
ecosystems has allowed us to know their
biogeographic distribution, define areas of
high species richness, know barriers to
their distribution and possible migration
routes, which can be extrapolated to
many species that are associated with
them. Therefore, they have been
considered a model clade for
biogeography. 

The model clades are very well studied
lineages from which abundant
phylogenetic, genetic, functional,
ecological and evolutionary data have
been generated, among others, which
allow understanding general concepts
and processes (mainly ecological and
evolutionary) that can potentially be
applied to other groups and systems and
thus will lead to adequate decision-
making on the conservation and
management of areas.

The way in which oak species cope with
various climatic conditions allows them to
be proposed as candidates for community
regeneration. Some species can be
pioneers in secondary successions such
as Q. urbani and form soil, others can only
establish in sites with mature soils, such
as species of the mountain mesophilic
forest. Therefore, choosing the correct
species to plant in any area is essential.

Biogeography, a Model for
Application

Figure 5. Quercus urbani is a species that colonizes heavily
degraded environments and promotes their restoration.



Figure 6. Ferns, bryophytes, lichens and bromeliads
are the groups of plants found on the stems of oaks.

The Oaks, not
an Individual,
but a
Community

Oaks should not be seen as isolated individuals, but
rather, as a community with a great diversity of
habitats for a wide range of animals from mammals
and birds to reptiles and invertebrates; as well as
epiphytic plants, such as orchids, bromeliads, ferns
and bryophytes, also lichens and fungi and even
parasites such as Aphyllon vallicola (a parasite on
the roots of Q. agrifolia) and various species of
Phoradendron and Cladocolea (Fig. 6).

Mexico has the world's greatest richness of oaks
(168 species), and endemism (104 species), and
has a great commitment to the knowledge and
protection of them. For any study, it is necessary to
consider the limited habitats in which most oak
species develop, their long life cycle, and global
warming that makes them more vulnerable,
suggesting that some of them may be at risk of
disappearing. Taking into account their
predominant role in terrestrial ecosystems, if oaks
disappear, the species associated with them will be
similarly affected.

The foregoing highlights the need to study different
aspects of oak species in order to develop
proposals for regeneration, management and
conservation of ecosystems in the areas of the
northern hemisphere where they are found (Fig. 7).
However, any actions, particularly those of
regeneration, can be affected by the loss of seeds
in the ecosystem (due to herbivory), loss of viability
of acorns (since they are recalcitrant), unfavorable
abiotic environments during germination and the
establishment of the seedlings. It is because of all
of this that GCCO is committed to disseminating
the information about this genus, specially focused
to Tropical America which holds almost 25% of the
total global distribution of the species.

Figure 7. Oaks are found in mountainous areas whose
slopes increase the possibility of soil and seed loss,
making it more difficult for oaks to regenerate.
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