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Figure 2. Oak forests are favored places for the establishment of human settlements and city
development, which over time affects these forests (Photo Maricela Rodriguez).

Oak species are generally located at altitudes suitable for human settlements that make them
susceptible to being affected by real estate developments, leading to high rates of deforestation (Fig. 2).

Figure 1. Distribution of oaks in Mexico (Map made by Saddan Morales).

Mexico is the country that is home to the largest number of oaks (Quercus) in the world, with
approximately 168 species of which more than 60% are only found in Mexico, that is, they are endemic
(Fig. 1).



Oaks are characterized by being trees that have a large number of associations with other living beings and
it is very common to find up to 200 species of different organisms in a single tree. As if this were not
enough, oaks have a very long lifespan; there are specimens that are more than 1000 years old.

These characteristics are admirable, however, the fact that they are slow-growing means that oaks are not
commercially cultivated either for timber or ornamental purposes, despite the fact that when mature, they
are very beautiful trees. This characteristic means that the species of the genus Quercus have little
appreciation by the inhabitants where these forests are found, and are considered as underutilized species,
which is in great contrast to what happens in Europe and the United States of America. For example, in
England a cultivar of a Mexican oak has been named Q. crassifolia ‘Flamingo’, which I have called the red
velvet oak, a Mexican beauty for the whole world (Fig. 3).

Figure 3. Quercus crassifolia 'Flamingo' is a variety created in England, here growing at The Sir Harold Hillier Gardens
(Photo Maricela Rodríguez).



Quercus skinneri trees reach up to 60 m in evergreen forests. Q. insignis, Q. corrugata, Q. meavei, Q.
delgadoana and Q. rubramenta are usually emergent trees in communities with high humidity
requirements; these species can form monospecific riparian forests. In contrast, Q. glaucoides, Q.
magnoliifolia, Q. urbani, and Q. deserticola develop in semi-dry areas, and form lower communities
between 12 and 18 m high (Fig. 4). On the other hand, Q. oleoides and Q. sapotifolia are characteristic
species of tropical regions, where they can reach heights of 20 m or more (Fig. 5). In contrast, species
such as: Q. pacifica, Q. pringlei and Q. eduardi can live in drier climates, which receive 250 to 550 mm of
precipitation per year and where they can form shrub or chaparral communities.

The Four most Relevant
Characteristics of Oaks are:

Figure 4. Diversity of oaks showing the variable biological
forms and ecosystems. a) Quercus rubramenta, b) Q. oleoides,

c) Q. corrugata, d) Q. glaucoides, e) Q. repanda, and f) Q.
liebmannii with Q. magnoliifolia.

Large sizes reached



Figure 5. Quercus oleoides in the tropical forest on the
limits of Veracruz and Puebla (Photo Maricela

Rodríguez)

Mexico is recognized as an oak diversity center with 168 species grouped into four sections of the Quercus
subgenus (Quercus, Lobatae, Protobalanus and Virentes), distributed from sea level to just over 3,200
meters above sea level. All these groups with the exception of Protobalanus exist in Central America. There
are some oaks shared between Mexico and Central America, such as Quercus skinneri, Q. trinitatis, Q.
oleoides, Q. bumelioides, Q. insignis and Q. brenesii, which is sometimes considered synonymous with Q.
cortesii; some oaks are restricted to Central America such as Quercus gulielmi-treleasei, Q. costaricensis, Q.
eugeniifolia and Q. flagellifera (Fig. 6).

Species Richness and Endemism

Oak species are long-lived plants, which can take
many years to reach the reproductive stage,
between three to 50 years. They can live for
more than 900 years and a tree of this age can
produce more than 10,000,000 acorns during its
life, all genetically different. Many species have
‘mast’ years in which they can produce
thousands of acorns that will ensure their
offspring. These are often separated by years of
sparser acorn production. However, some
species, mainly shrubs, also show vegetative
reproduction through rhizomatous shoots,
forming large extensions of plants with the same
genome (Fig. 7).

Longevity



Figure 6. Central American Quercus a) Q. gulielmi-treleasei, b) Q.
costaricensis, c) Q. eugeniifolia, d) Q. flagellifera (Photos Francisco Garìn)

The highlighted characteristics make oaks a versatile genus of plants that fit different purposes of utility to mankind.
Their variable sizes adapt to different environments from natural forests to roads and cities. Their contrasting
distributions provide plant material suitable for different ecosystems, their diversity of species and endemism covers
almost the entire Mexican and Central American territory, so they must reproduce to preserve themselves, and their
longevity tells us about their great role in maintaining the ecological balance of ecosystems. Given the large number
of oak species throughout tropical America, the list of oak trees that exist in Mexico is included (Table 1), some of
which extend to the southern United States and others to Central America. The intention of the list is to enable
readers and those who propagate oaks to know the section to which the species in their area belong since each of
them have different germination characteristics; in this way they will be able to choose the best conditions for
successful propagation.

 

Figure 7. Quercus repanda is a massively spreading shrub mainly in pine forest



 

When there are two or more species of the same section growing together, hybrids can form. Repeated
crosses of the latter with the parent species, lead to introgression, where a tree appears to belong to one
species, but also shows characteristics of others. 

Table from the Propagation Manual of Oaks

Genetic Variation



The Parts
of an Oak

Oaks are woody angiosperms belonging to the
Fagaceae family, distinguished by the formation of
acorns (which includes a hard-shelled nut and a
scaly cup), alternate simple leaves, with drooping
stipules, and scaly buds. They are predominantly
monoecious, meaning that male and female
flowers are produced separately on the same tree
(Fig. 8). The most important feature of oak seeds is
that they are of the recalcitrant type and lose
viability with the loss of moisture.

Figure 8. Quercus insignis acorn can measure up to
11 cm in diameter when fresh (Photo Maricela

Rodriguez).



Oak flowering occurs from January to May (Fig. 9), pollination is conducted by the wind
(anemophilous) and occurs mainly in the dry months. The fruiting can be annual or biennial (every
two years) (Fig. 10), and acorn development occurs from June to December. Due to the type of
pollination that oaks have, there is a possibility of crossing between different species producing
hybrids that are partly the reason for the complex taxonomy and the great genetic variation that this
genus has.

Figure 9. The male flowers of oaks are produced in catkins and the female flowers develop on the stems.

Figure 10. Quercus xalapensis has biennial fruits.



Prepared and adapted by: Maricela Rodríguez Acosta from Chapter II.
The importance of growing oaks. Allen J. Coombes, Susana Valencia-
Avalos and Maricela Rodríguez-Acosta. In Rodríguez-Acosta, M. and
Allen J. Coombes (Eds.). 2021. Manual for the propagation of Quercus: A
quick and easy guide to growing oaks in Mexico and Central America.
University Botanical Garden of the Meritorious Autonomous University of
Puebla. Mexico

Acknowledgements:


