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ABSTRACT
Objective: To describe the threats to forests and the repercussions that these imply for the maintenance and 
conservation of orchids in their natural habitat.
Design/Methodology/Approach: A comprehensive reference search on orchids and their habitats was 
performed. The physiological and morphological characteristics of orchids in Megamexico are described 
according to their life forms; additionally, the way in which these adaptations respond to the environment 
in which they thrive is explained. In this regard, threats to orchids and forests are listed. Therefore, emphasis 
is placed on the implications that habitat loss would have for the prevalence of many orchid species in this 
biogeographical region.
Results: The humid forests of the mountain ranges of Megamexico host an impressive orchid richness, where 
there are far more epiphytic life forms than terrestrial ones. However, these ecosystems face a major threat from 
anthropogenic activities. As a result of the constant threats faced by forests —such as deforestation, arsons, land 
use change, etc.—, epiphytic orchids are the most threatened species, due to the loss of their habitat and the 
ecological requirements they need to survive.
Study Limitations/Implications: This study describes the threats to many orchid species as a result of 
habitat loss and illegal looting.
Findings/Conclusions: Forest conservation is vital for orchid maintenance and conservation because genetic 
diversity and ecological interactions among orchid species and other organisms are maintained.
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INTRODUCTION
 Megamexico is a defined biogeographical region 
based on the geographic affinities and the 
endemism of the phanerogamic flora of Mexico. 
It stretches from the Sonoran, Chihuahuan, and 
Tamaulipan deserts in northern Mexico, and the 
southern United States of America, to central 
and northern Nicaragua (Rzedowski, 
1991). This region stands out in the 
world for its complex geological 
history (Ferrusquía-Villafranca, 
1998), its rugged topography 
(Mastretta-Yanes et al., 2015), and its 
climatic heterogeneity; these characteristics 
encourage the presence of almost all types of 
world vegetation (Rzedowski, 1991).
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 Therefore, tropical evergreen forest (TEF), tropical sub-deciduous forest, tropical 
deciduous forest, thorn forest, xeric shrubland, grassland, oak forest, coniferous forest, 
mountain mesophyll forest (MMF) and aquatic and sub-aquatic vegetation are found in 
this biogeographic region (Rzedowski, 1991) (Figure 1). The presence of these types of 
vegetation favors the presence of a great diversity of flora and fauna species.

IMPORTANCE OF ORCHIDS IN MEGAMEXICO
 Orchidaceae is one of the most diverse groups of plants in Megamexico (Villaseñor, 2016). 
Undoubtedly, orchids are one of the more charismatic and striking families of f lowering 
plants (Figure 2). They belong to the most diverse family of angiosperms and they have 
the greatest morphological variation (Christenhusz and Byng, 2016). This group of plants 
encompasses about 30,000 species, grouped in 736 to 880 genera (Givnish et al., 2015).
 Orchids have complex physiology and morphology which have allowed them to adapt 
to the forests where they live. Based on their life form, there are terrestrial, lithophyte 
(growing on rocks), and epiphytic (growing on trees without causing a negative effect) 
species. Particularly, epiphytes show CAM photosynthesis; meanwhile, most of the 
terrestrial species are C3. All orchids develop small, powder-like seeds. The roots of 

Figure 1. Types of vegetation found in Megamexico.
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epiphytes develop a velamen, a special tissue that allows them to absorb water from the 
environment. These characteristics are a response to their eco-physiological adaptations, 
such as the range of light tolerance, temperature, and humidity (Krömer et al., 2007). 
According to Benzing (1990), epiphytism, along with CAM photosynthesis, is the result 
of a set of adaptations developed to survive the conditions of the canopy. This has favored 
their expansion in the forest canopy, especially in the case of tropical forest orchids living 
in humid environments.
 The great diversity of orchids is given by their ability to occupy a wide range of ecological 
niches (Ricklefs and Renner, 1994), their association with specific pollinators, and their 
dispersing capabilities (Tremblay, 1992; Jersáková et al., 2006). Consequently, these factors 
have promoted their diversification and reduced their vulnerability to extinction (Ricklefs 
and Renner, 1994).
 Gutiérrez-Rodríguez et al. (2022) reported 1,732 orchid species in Megamexico, which are 
taxonomically grouped into 189 genera, 36 subtribes, and 17 tribes. From this number, 982 

Figure 2. Orchid diversity in the mountain mesophyll forest (MMF) and tropical evergreen forest (TEF).
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species are endemic —i.e., just over 50% are exclusive to this region, making it an important 
area for orchid diversity. Seventy percent of orchids (1,226 species) are epiphytes, while the 
remaining are terrestrial. The most diverse areas (characterized by a high degree of orchid 
endemism) are located in the humid forests of the mountain ranges of southeastern Mexico, 
central Guatemala, and central Nicaragua. In these areas, epiphytes were considerably 
more abundant than terrestrial species (Gutiérrez–Rodríguez et al., 2022).
 Terrestrial orchids thrive best in environments with clearly defined seasonality. For 
example, they usually comprise most of the orchid flora of oak forest, and pine-oak forests, 
as well as of sub and tropical deciduous forests. This type of vegetation is common in the 
north, center, and west of Megamexico, as well as in some parts of the south of this region. 
By contrast, an abundant presence of epiphytes is encouraged in forests where humidity 
is extremely high. This type of forest is located in the central-southern and southeastern 
Megamexico, as well as in high elevations of the main mountain systems.

Threats to orchids
 The flower is the most attractive part of orchids (Van Der Pijl and Dodson, 1966). 
Their beauty and the amazing morphological variation of their flowers have attracted the 
attention of scientists, botanists, growers, and nature photographers. However, many species 
are sought, looted, and trafficked by sellers, collectors, and people in general (Espejo-Serna 
et al., 2002) (Figure 3). Compared to other plant families, orchid species face many threats 

Figure 3. Orchids face several threats, including trafficking and illegal sale.
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(both natural and of human origin). Orchids are one of the most illegally trafficked and 
most vulnerable groups in Megamexico and around the world. In the countries that make 
up Megamexico, orchids figure prominently on many of the threatened species lists. For 
example, 188 species are included in the Mexican NOM-059-SEMARNAT endangered 
species list (SEMARNAT, 2010). Hágsater and Soto-Arenas (1998), Kull et al. (2006), 
García-Franco (2018), and many others have reported that the abundance of various 
species has been decreasing to critical levels in recent decades. In addition, many species 
are used for ornamental purposes. Furthermore, some species have economic value; such 
is the case of Vanilla, used as a flavoring around the world.
 The Environmental Management Units (EMUs) have been a viable and sustainable 
method for the conservation of many orchids. Nevertheless, it has not been convenient 
for many others, because it is almost impossible to recreate the ecological conditions 
found in their natural habitats. This is particularly true about those orchids that have a 
symbiotic relationship with fungi and depend on them to survive. The same phenomenon 
takes place with those species that serve as a home for other organisms (e.g., Myrmecophila 
Rolfe and Caularthron Raf.) and that benefit from them, protecting these orchids from 
defoliators. Others depend on anthills to germinate, such as Epidendrum flexuosum G. Mey. 
and Coryanthes picturata Rchb. f.

Epiphytic orchids are in serious risk of extinction
 Different orchid groups have different resilience levels (Kull et al., 2006). Some of the 
species are more resistant to disturbance than others. Particularly, some terrestrial orchids 
seem to be favored by these disturbances, like some of the species belonging to the Bletia 
Ruiz & Pav. genus which are commonly found on the roadsides. Somehow, terrestrial 
orchids —such as Dichromanthus aurantiacus (Lex.) Salazar & Soto Arenas— are not as 
threatened as epiphytes: they can survive the disturbance and even colonize degraded 
areas like pastures. By contrast, some Habenaria Willd and Lepanthes Sw. species do not 
tolerate these disturbances and are highly susceptible to changes.

THE ROLE OF FORESTS IN THE MAINTENANCE OF ORCHIDS
 Cloud immersion, vast water availability, and shade in mountain habitats provide 
favorable microclimates for the prevalence of epiphytic orchids (Gutiérrez-Rodríguez et al., 
2022). Epiphytic orchids are at the highest risk of extinction, because the environments in 
which they thrive are being destroyed.
 MMF are the most threatened ecosystems (Challenger, 1998; Morales and Armenteras, 
2013; Téllez-Velasco and Tejeda-Sartorius, 2017), followed by TEF (Gómez-Pompa et 
al., 1972). These forests are vitally important, due to the extraordinary biodiversity they 
house (Challenger, 1998) (Figure 4). Particularly, these ecosystems have the greatest orchid 
diversity, especially of epiphytes. This abundance is the result of a simple phenomenon: 
the total area of treetops in tropical forests is considerably larger than the ground area. 
Therefore, the niche available for plants is greater (Gravendeel et al., 2004). Hernández-
Pérez et al. (2017) have shown that tree height can impact epiphyte abundance, richness, 
and diversity. In the same way, De Andrade-Kersten et al. (2009) have proven that the 
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greatest epiphytes diversity is found in the medium-superior strata of trees, especially in the 
branches (García-González et al., 2021).
 TEF distribution matches the high rainfall areas of Megamexico and is one of the most 
exuberant ecosystems. TEF structure consists of one herbaceous, one shrub, and two 
arboreal strata. Epiphytes and lianas are very abundant (Challenger, 1998). Meanwhile, 
MMF is the ecosystem which covers the smallest area (Mullingan and Burke, 2005). 
Although its area is so small, it is home to a greater diversity of flora and fauna species 
per surface unit (Rzedowski, 1978; Challenger, 1998; CONABIO, 2010). This type of 
ecosystem is immersed in clouds that cover the vegetation (Hamilton et al., 1995). The 
persistence of this forest depends on relatively high humidity, rugged topography, soil with 
a high amount of organic matter, and a temperate climate (Velázquez et al., 2000). The 
MMF structure is formed by canopy trees, sub-canopy trees, lianas, arborescent ferns, 
shrub stratum, climbing plants, epiphytes, and saprophytes.

THREATS TO FORESTS
 Forests are home to a large number of plants. However, forests are threatened by several 
factors, most of them related to anthropogenic causes. For example, some of the major 
threats reported by CONABIO (2010) include: deforestation, illegal logging, livestock, 
agriculture, climate change, droughts, fragmentation, road construction, arson, and urban 
areas expansion.
 Nowadays, MMF and TEF face extreme threats on multiple fronts, including: change 
in land use; transformation of lower areas into agroecosystems (e.g., coffee plantations), 
livestock, urban expansion, fragmentation, creation of roads, illegal selective logging, and 
natural resources overexploitation. Vegetation is almost impossible to regenerate when 
forests are felled, and/or fragmented, because environmental conditions change drastically. 
Consequently, these ecosystems are impossible to restore (Gómez-Pompa et al., 1972; 
García-Franco, 2018).
 Climate change also poses serious problems for orchid prevalence and conservation, as 
well as for MMF (Foster, 2001; CONABIO, 2010). This phenomenon has had implications 

Figure 4. Tropical evergreen forest (left) and mountain mesophyll forest (right) are the ecosystems with more orchid species.
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for hydrological processes affecting precipitation patterns and cloud abundance (Foster, 
2001). The absence of clouds in the MMF is a result of the decrease in cloud formation and 
evapotranspiration. Consequently, vegetation is no longer immersed in clouds and there is 
not enough humidity to maintain species that require high humidity levels. This situation 
leads to local extinctions (Foster, 2001).
 If we consider all the threats faced by these forests, the scene is discouraging. Fires and 
excessive logging devastate the trees, which fulfill many functions, including being the 
orchids’ habitat; consequently, orchid flora is also destroyed. A similar situation has been 
reported with the increased mortality of epiphytic orchids, as a result of branches falling 
and the death of old trees (Kull et al., 2006).
 Despite their great numbers, the conservation of orchids living in these types of ecosystems 
faces an enormous challenge. The loss and transformation of forests compromise orchids 
growing there. Also, given the noticeable lack of protected natural areas in these ecosystems, 
taking care of them is a priority. Menchaca et al. (2012) proposed an alternative to meet 
this suggestion; they recommend recognizing orchids as a non-timber forest resource that 
can also be used by rural communities.

CONCLUSIONS
 Forests not only house a high level of biodiversity, but also provide vital habitats for 
many species, especially epiphytic orchids. For many reasons, some types of orchids cannot 
grow on disturbed sites or in ex situ conditions and, therefore, cannot be cultivated. While 
ex situ conservation and tissue culture are a feasible alternative for many species, forest 
conservation is essential for the maintenance of orchids; consequently, an uninterrupted 
gene flow between in situ populations allows genetic variation. Also, it enables orchids 
to maintain their interactions with other organisms. Many authors have reached this 
conclusion (e. g., Hágsater et al., 2005; Tejeda-Sartorius et al., 2017).
 Orchids play an important role in water intake and nutrient recycling (García-Franco 
and Toledo-Aceves, 2008). In addition, their absence in these ecosystems would entail an 
unprecedented biodiversity loss which would affect all the species that interact with orchids 
—for example, the wide range of their pollinators, etc.
 It is clear that, in the best-preserved areas, there is a greater diversity and abundance 
of species. However, in highly disturbed forest areas, this diversity and abundance are 
much lower and even orchids may be absent. We must raise awareness and motivation 
about taking care of our natural resources, because, if the forests disappear, orchids will 
follow. Ultimately, if any of the endemic orchid species of our study area disappears, it will 
not only disappear from Megamexico, but it will also disappear from the planet. Its lineage 
would be lost forever.

Acknowledgements
 The author would like to thank Matías Amezcua and Ethian Rafael Durán Licona who provided some 

of the orchid photographs. Likewise, the author would like to thank Sonia Gallina Tessaro and Fernando 

González García who encouraged him to write this document and Victoria Sosa who reviewed the 

manuscript.



140 Agro productividad 2022. https://doi.org/10.32854/agrop.v15i5.2187

REFERENCES
Benzing, D. H. (1990). Epiphytism: a preliminary overview. In: Vascular epiphytes. General biology and related 

biota, Ashton, P. S., Hubbell, S. P., Janzen, D. H., Marshall, A. G., Raven, P. H., & Tomlinson, P. B., 
Eds.; Cambridge University Press: Cambridge, England. pp. 1-42.

Challenger, A. (1998). Utilización y conservación de los ecosistemas terrestres de México: Pasado, presente y futuro. 
UNAM Agrupación Sierra Madre, S. C.: Distrito Federal, México. 847 pp.

Christenhusz, M. J. M., & Byng, J. W. (2016). The number of known plants species in the world and its annual 
increase. Phytotaxa, 261: 201-217. https://doi.org/10.11646/phytotaxa.261.3.1

CONABIO. (2010). El bosque mesófilo de montaña en México: amenazas y oportunidades para su conservación y manejo 
sostenible. Comisión Nacional para el Conocimiento y Uso de la Biodiversidad. Recuperado el 2 de abril 
de 2021, de CONABIO: https://bioteca.biodiversidad.gob.mx/janium/Documentos/6529.pdf

De Andrade-Kersten, R., Borgo, M., & Menezes, S. S. (2009). Diversity and distribution of vascular epiphytes in 
an insular Brazilian coastal forest. Revista de Biología Tropical, 57: 749-759. http://dx.doi.org/10.15517/
rbt.v57i3.5489

Espejo-Serna, A., García-Cruz, J., López-Ferrari, A R., Jiménez-Machorro, R., & Sánchez-Saldaña, L. (2002). 
Orquídeas del Estado de Morelos, Herbario AMO/UAM: Distrito Federal, México. 403 p.

Ferrusquia-Villafranca, I. (1998). Geología de México: una sinopsis. In: Diversidad biológica de México: orígenes 
y distribución, Ramamoorthy, T. P., Bye, R., Lot, A., & Fa, J., Eds.; Instituto de Biología, UNAM: 
Distrito Federal, México. pp. 3-108.

Foster, P. N. (2001). The potential negative impacts of global climate change on tropical montane cloud forest. 
Earth-Science Reviews, 55: 73-106. http://dx.doi.org/10.1016/S0012–8252(01)00056–3

García-Franco, J. G., & Toledo-Aceves, T. (2008). Epífitas vasculares: bromelias y orquídea. In: Agroecosistemas 
cafetaleros de Veracruz biodiversidad, manejo y conservación, Manson, R. H., Hernández–Ortiz, V., 
Gallina, S., & Mehltreter, K., Eds.; INECOL/SEMARNAT: Ciudad de México, México. pp. 69-82.

García-Franco, J. G. (2018). La fragmentación del bosque de niebla y su efecto en la comunidad de orquídeas 
(Orchidaceae). Agroproductividad, 10: 13-18.

García-González, A., Plasencia-Vázquez, A. H., Serrano-Rodríguez, A., Riverón-Giró, F. B., Ferrer-Sánchez, 
Y., & Zamora-Crescencio, P. (2021). Assemblage of vascular epiphytes associated to seasonally 
inundated forest in the Southeastern Mexico: Challenges for its conservation. Global Ecology and 
Conservation, 25: e01404. http://dx.doi.org/10.1016/j.gecco.2020.e01404

Givnish, T. J., Spalink, D., Ames, M., Lyon, S. P., Hunter, S. J., Zuluaga, A., Iles, W. J. D., Clements, A. 
A., Arroyo, M. T. K., Leebens-Mack, J., Endara, L., Kriebel, R., Neubig, K. M., Whitten, W. M., 
Williams, N. H., & Cameron, K. M. (2015). Orchid phylogenomics and multiple drivers of their 
extraordinary diversification. Proceedings of the Royal Society B: Biological Sciences, 7: 20151553. http://
dx.doi.org/10.1098/rspb.2015.1553

Gómez-Pompa, A., Vázquez-Yanes, C., & Guevara, S. (1972). The tropical rain forest: A nonrenewable 
resource. Science, 177: 762-765. http://dx.doi.org/10.1126/science.177.4051.762

Gravendeel, B., Smithson, A., Slik, F. J. W., & Schuiteman, A. (2004). Epiphytism and pollinator specialization: 
Drivers for orchid diversity? Philosophical Transactions: Biological Sciences, 359: 1523-1535. http://dx.doi.
org/10.1098/rstb.2004.1529

Gutiérrez-Rodríguez, B. E., M. Vásquez–Cruz & Victoria Sosa. (2022). Areas of endemism of the orchids 
of Megamexico: functional attributes and elevation. Plant Diversity. https://doi.org/10.1016/j.
pld.2022.03.004

Hágsater, E., & Soto-Arenas, S. A. (1998). Orchid conservation in Mexico. Selbyana, 19: 15-19.
Hágsater, E., Soto-Arenas, M. Á., Salazar-Chávez, G. A., Jiménez-Machorro, R., López-Rosas, M. A., & 

Dressler, R. L. (2005). Las orquídeas de México. Instituto Chinonin: México. 304 p.
Hamilton, L. S., Juvik, J. O., & Scatena F. N. (1995). Tropical montane cloud forest of central Veracruz, Mexico. 

Columbia University: New York, USA. 407 p.
Hernández-Pérez, E., Solano, E., & Ríos-Gómez, R. (2017). Host affinity and vertical distribution of epiphytic 

orchids in a montane cloud forest in Mexico. Botanical Sciences, 96: 200-217. http://dx.doi.org/10.17129/
botsci.1869

Jersáková, J., Johnson, S. D., & Kindlmann, P. (2006). Mechanisms and evolution of deceptive pollination in 
orchids. Biological Reviews of the Cambridge Philosophical Society, 81: 219-235. http://dx.doi.org/10.1017/
s1464793105006986

Krömer, T., Kessler, M., & Gradstein, S. R. (2007). Vertical stratification of vascular epiphytes in submontane 
and montane forest of the Bolivian Andes: The importance of the understory. Plant Ecology, 189: 261-
278. http://dx.doi.org/10.1007/s11258-006-9182-8.



141 Agro productividad 2022. https://doi.org/10.32854/agrop.v15i5.2187

Kull, T., Kindlmann, P., Hutchings, M. J., & Primack, R. B. (2006). Conservation biology of orchids: Introduction 
to the special issue. Biological Conservation, 129: 1-3. http://dx.doi.org/10.1016/j.biocon.2005.11.011

Mastretta-Yanes, A., Moreno-Letelier, A., Piñero, D., Jorgense, T. H., & Emerson, B. C. (2015). Biodiversity in 
the Mexican highlands and interaction of geology, geography, and climate within the Trans-Mexican 
Volcanic Belt. Journal of Biogeography, 42: 1586-1600. http://dx.doi.org/10.1111/jbi.12546

Menchaca, G. R. A., Lozano, R. M. A., & Sánchez, M. L. (2012). Estrategias para el aprovechamiento 
sustentable de las orquídeas de México. Revista Mexicana de Ciencias Forestales, 3: 9-16. http://dx.doi.
org/10.29298/rmcf.v3i13.485

Morales, M. R. & Armenteras, P. D. (2013). Estado de conservación de los bosques de niebla de los andes 
colombianos, un análisis multiescalar. Boletín Científico, Centro de Museos, 17: 64-72.

Mulligan, M. & Burke, S. M. (2005). DFID FRP Project ZF0216 Global cloud forests and environmental change in 
a hydrological context. Final Report. 74 p. Recuperado el 22 de marzo de 2022, de AMBIOTEK: http://
www.ambiotek.com/cloudforests/cloudforest_finalrep.pdf

Ricklefs, R. E., & Renner, S. S. (1994). Species richness within families of f lowering plants. Evolution, 48: 1619-
1636. http://dx.doi.org/10.2307/2410252

Rzedowski, J. (1978). Vegetación de México. Limusa: Distrito Federal, México. 432 p.
Rzedowski, J. (1991). Diversidad y orígenes de la flora fanerogámica de México. Acta Botánica Mexicana, 1: 

3-21.
SEMARNAT. (2010). NOM-059-SEMARNAT-2010: Protección ambiental-Especies nativas de México de flora y 

fauna silvestres-Categorías de riesgo y especificaciones para su inclusión, exclusión o cambio-Lista de especies en 
riesgo. Secretaría de Medio Ambiente y Recursos Naturales. Recuperado el 2 de abril de 2021, de 
SEMARNAT: https://dof.gob.mx/nota_detalle_popup.php?codigo=5173091

Tejeda-Sartorius, O., Téllez-Velasco, M. A. A., & Escobar-Aguayo, J. J. (2017). Estado de conservación de 
orquídeas silvestres (Orchidaceae). Agroproductividad, 10: 3-12.

Téllez-Velasco, M. A. A., & Tejeda-Sartorius, O. (2017). Importancia y aprovechamiento sustentable de 
productos forestales no maderables en bosques de niebla: Estudio de caso en orquídeas. Agroproductividad, 
10: 46-53.

Tremblay, R. L. (1992). Trends in the pollination ecology of the Orchidaceae: evolution and systematics. 
Canadian Journal of Botany, 70: 642-650. https://doi.org/10.1139/b92-083

van Der Pijl, L., & Dodson, C. H. (1966). Orchid flowers: Their pollination and evolution. University of Miami 
Press: Coral Glabes. Miami, Florida, USA. 214 p.

Velázquez, A., Toledo, V. M., & Luna-Vega, I. (2000). Mexican temperate vegetation. In: North American 
terrestrial vegetation, 2a ed.; Barbour, M. G., & Billings, W. D. Eds.; Cambridge University Press: 
USA. pp.573-592.

Villaseñor, J. L. (2016). Checklist of the native vascular plants of Mexico. Revista Mexicana de Biodiversidad, 87: 
559-902. https://doi.org/10.1016/j.rmb.2016.06.017


	_Hlk89204526
	_Hlk89204855
	_Hlk89203920
	_Hlk104412137
	_Hlk104412381
	_Hlk104412162
	_Hlk104412106
	_Hlk104412411
	_Hlk85991871
	_Hlk104412240

