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Abstract 

 

The objective was to carry out a review of the value of the ecosystem services of the Tropical Ecosystem 

of the Low Deciduous Forest (LDF) of the Yucatan Peninsula and its value as cultural heritage. A review 

of scientific articles was carried out in the main search engines and those that met the search criteria were 

used. Human activities have led to a high deterioration in the native vegetation of the Yucatan Peninsula, 

as a result of the lack of knowledge of the great benefits that it provides to its inhabitants. The LDF 

provides nutrients for livestock that produces animal protein for the population of the cities and in the 

same way the hunting of wild species is used in rural communities, on the other hand, large areas are 

deforested that are used for grain cultivation without knowing the consequences of this change in 

vegetation. There are tree species in the LDF that have been exploited for use in furniture making, 

construction or in the charcoal industry and the nutraceutical value of LDF species is not widely 

disseminated in traditional human medicine and ethnoveterinary medicine for the control of parasitic 

species that affect traditional livestock. The above must be done in a rational way to continue with the 

benefit of its ecosystem services and not change the dynamics in this ecosystem of soils, water that can 

even change air quality. 

 

 
 

Water cycle, low deciduous forest, native vegetation, Yucatan 

 

Resumen 

 

El objetivo fue realizar una revisión sobre el valor de los servicios ecosistémicos del ecosistema Tropical 

de la Selva Baja Caducifolia (SBC) de la península de Yucatán y su valor como patrimonio cultural. Se 

realizó una revisión en los principales motores de búsqueda de artículos científicos y se usaron aquellos 

que cumplieron los criterios de búsqueda. Las actividades humanas han propiciado un alto deterioro en 

la vegetación nativa de la península de Yucatán, lo anterior producto del desconocimiento de los grandes 

beneficios que ésta provee a sus habitantes. La SBC provee nutrientes para la ganadería que produce 

proteína de origen animal para la población de las ciudades y de igual forma se aprovecha en las 

comunidades rurales la caza de especies silvestres, por otro lado, se deforestan grandes extensiones que 

son usadas para cultivo de granos sin conocer las consecuencias de este cambio en la vegetación. Existen 

especies arbóreas en la SBC que se han explotado para su uso en la fabricación de muebles, construcción 

o en la industria del carbón y no se difunde ampliamente el valor nutracéutico de las especies de SBC en 

la medicina tradicional en humanos y en etnoveterinaria para el control de especies parásitas que afectan 

a la ganadería tradicional. Lo anterior se debe realizar de manera racional para continuar con el beneficio 

de sus servicios ecosistémicos y no cambiar la dinámica en este ecosistema de suelos, agua que pueden 

cambiar incluso la calidad del aire. 
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Ciclo del agua, selva baja caducifolia, vegetación nativa, Yucatán 

 

Introducción 

 

Natural ecosystems provide human beings with different services because of their conformation and their 

diversity. These systems have been transformed into production systems, mainly livestock, to produce 

animal protein and some others, such as the production of grains and, fodder, timber, among others, 

without considering that this transformation reduces the capacity of ecosystems to provide us with other 

types of benefits that are not always valued by society and that in the long term improve our quality of 

life.  

 

Among these ecosystem services, we can mention the contribution of ecosystems to the control 

of the climate of the different regions and their fundamental role in the water cycle, which is vital for our 

life. On the other hand, artificial grain production systems and livestock systems generate deforestation 

processes. It is essential to consider that the social well-being and economic development of nations and 

their most vulnerable communities are focused on the continuity of environmental services provided by 

ecosystems and their biodiversity. 

  

On the other hand, the 2030 Agenda for Sustainable Development has been oriented entirely 

towards the conservation and sustainable use of natural resources and biodiversity protection. This 

situation is reported in several parts of the world, and Mexico is no exception; since the expansion and 

intensification of human activities have altered the ecosystems of vast terrestrial regions, this has resulted 

in the loss of enormous areas that represent habitats for many species, in addition to altering their 

distribution, their abundance and putting them at risk of extinction, which compromises the functionality 

of many ecosystems.  

 

The livestock section has contributed significantly to the change in land use since extensive areas 

of natural pastures have been transformed into sites dedicated to cattle breeding. Agricultural and 

livestock lands grew around 11.5 million hectares, extending to 26.4% of the national territory. On the 

other hand, human activities such as air and maritime transport have increased the dispersal of invasive 

species from different habitats, which has been considered the second cause of biodiversity loss in the 

world (Mendoza-Alfaro & Kolleff-Osorio, 2014).  

 

 

 

https://agua.org.mx/wp-content/uploads/2016/01/Especies-acu%C3%A1ticas-invasoras-en-M%C3%A9xico.pdf
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Due to the above, knowledge of the impact of these human activities on ecosystems is of utmost 

importance in order to propose strategies aimed at reducing their impact through development models 

and management alternatives that result in the knowledge and protection of the plant and animal 

components of ecosystems, which allow them to give the tangible cultural value that these components 

deserve to preserve their services in the long term and maintain them in the long term a better quality of 

life for the inhabitants of these ecosystems. Therefore, this work aimed to review the value of the 

ecosystem services of the native vegetation, Tropical Deciduous Forest (TDF), of the Yucatan Peninsula 

and its value as ecosystem services and cultural heritage. 

 

Methodology 

 

A detailed search was carried out in the databases provided by the Autonomous University of Campeche 

through CONRICyT, such as Ebsco, Elsevier, Springer and the Google Scholar search engine using as 

keywords selection Yucatán peninsula, ecosystem services, use of land, native vegetation, impact of 

human activities (livestock, crops culture and harvest forest), nutraceutical use of vegetation, 

Ethnoveterinary, heritage value of ecosystem services, ecosystem services in mores, always using the 

criterion of used in the field. Those articles that met the criteria established in the search were selected 

for review, and those that contained relevant information were used for the review. 

 

Results 

 

A large diversity of articles and books published in the different integrators was found; however, only 

those that provide a better understanding of ecosystem services, their high value and their little 

understanding of each impact criteria analyzed were selected in this review to provide a better 

understanding. 

 

Ecosystem services 

 

The literature divides ecosystem services into goods and services that can be consumed and are known 

as tangible and non-tangible; however, for a better understanding, the Millennium Ecosystem 

Assessment (2005) divides them into provision services, which are the tangible goods inherent to 

ecosystems or that can be obtained from them, such as food, water, and wood, which are the basis of 

human life. On the other hand, regulatory services or intangible goods are more difficult to recognize, so 

they are given less importance since they have an action in the regulation of the environment, within 

which people and their productive activities are immersed.  

 

These include climate regulation, arthropod vectors of diseases, and processes such as soil erosion 

caused by deforestation during the establishment of production systems (Table 1). On the other hand, in 

this area, intangible services can also be found that fall into cultural, spiritual, or even recreational 

services. Finally, Knowlton and Flaspohler (2018) also consider support services, such as the processes 

essential for other ecosystems to function, such as water and nutrient cycles and biodiversity in 

ecosystems modified and not modified by humans. 

 

The use and care of ecosystem services are influenced by the level of knowledge of these services, 

which are influenced by cultural conditions (there are ethnic groups that have a deep respect for nature 

and its benefits), economic conditions: exploitation of natural resources by communities or companies, 

and policies: negotiations on the use of these resources between entrepreneurs and political actors. On 

the other hand, societies and communities may suffer from social or political problems when they 

perceive that these ecosystem services are failing. 

 

 

 

 

 

 

 

 

 

https://www.millenniumassessment.org/documents/document.356.aspx.pdf
https://www.researchgate.net/publication/328202031_The_quest_for_jatropha_biodiesel_and_sustainability_in_Yucatan
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Box 1 
 

Table 1 

Ecosystem services, benefits to human life and associated ecosystem processes 

 
Service Importance for human 

well-being 
Type of ecosystem 

providing the 

service 

Ecosystem processes 

involved in the service 
Human activities involved in 

obtaining the service 

Food Providing 

derivatives of the 
animal husbandry 

Basic sustenance of 

production species and 
economic resources 

 

Meadows, 

enclosures, cutting 
pasture areas (add-

ons 

food), scrubland, 
jungles, and forests 

Secondary productivity/ 

tertiary: transfer of 
energy from producers' 

primary levels of upper trophic 

Removal of vegetation cover, Use of 

chemical inputs, irrigation, machinery 
or organic substitutes, species 

introduction, selection 

or genetic improvement 

d Providing 

derivatives of the 
agriculture 

Agricultural field 

 

Primary productivity: 

Sunlight transformation 
in plant tissue utilizing 

photosynthesis 

 

Cattle rearing on pastures, enclosures 

or areas with coverage of vegetable 
supplementation 

Introduction of species, selection, or 

breeding 
genetic 

Food Providing 

derivatives of the 

fishing 

Oceans, 

ecosystems 

(e.g. lagoons) and 

aquatic ecosystems 

Continental 

 Marine product Extraction 

Wildlife, Ecosystem Management 

Food Providing 
derivatives of the 

aquaculture 

 

Bodies of water 
Natural & Man-

Made 

 Introduction of species, 
pond construction, 

establishment of farms, 

Dietary Supplementation 

Timber and 
miscellaneous uses 

Use in woodworking, 
Construction & Wellness 

economic 

Forests and jungles Primary Productivity Extraction of individuals of size and 
Commercial Species, Management 

Forest 

Firewood and 
charcoal 

Power Source Forests, jungles, 
shrubland, 

mangroves, 

deserts 

Primary Productivity Extraction 

Various fruits, 

nutraceuticals, 

floristic resources 

Foods 

medicines, materials 

Construction 
 

Economic resources 

Cultural Significance 
(present or future) 

All ecosystems 

of the country 

Maintenance of the 

biodiversity and 

Populations of useful species 

Extraction, species management, 

Ecosystem Management 

Water 

(quantity and 

quality) 

Basic sustenance, 

Productive activities 

(agriculture, industry), 
How the Ecosystems. 

 

Regulation of 
concentrations of 

pollutants and 

organisms that are harmful to 
human health and that of the 

ecosystem 

Terrestrial 

ecosystems and 

inland aquatic 
areas, 

Oceans & 

Atmosphere 

Interaction between patterns 

climate, vegetation, soil and 

Hydrological Cycle Processes 
 

Chemical and physical 

Interactions 
and biological ecosystems 

aquatic and terrestrial 

Dam construction, water system 

Irrigation/Sewerage, Water 

Management 
Basins 

 

Reduction in the release of 
pollutants, maintenance of 

Ecosystems and processes 

 

Regulation 
pests, 

Vector 

diseases 
and the 

pollination 

Regulation: 
Pollinators in 

cash crops. 

Regulation: Pests and 
Vectors diseases; control 

biological organisms harmful 

All ecosystems of 
the country 

Biological interactions 
between 

agencies and with the 

abiotic components of 
ecosystems: mutualism 

(pollination), competition, 

predation, maintenance 

Maintenance of biodiversity, 
management of individual species, 

ecosystem management, 

Species Introduction 

Regulation 

of erosion 

 

Maintenance of the 

soil, cycle moderation 

hydrological, support 
physical for plants, retention, 

and availability of nutrients 

processing 

waste and matter dead 

organic, maintenance of the 

soil fertility, and cycle 
regulation nutrient supply 

Terrestrial 

ecosystems of the 

country 

Interactions between the 

vegetation and macro and soil 

microorganisms that keep this 
and its functions 

Biodiversity Maintenance 

soil, vegetation cover, and processes 

Regulation 

of quality 

of the air 
 

Regulation of harmful 

pollutants for health and the 

visibility 

Atmosphere and 

all the terrestrial 

ecosystems, 
aquatic and marine 

Interactions between the 

atmosphere and its 

components, the earth, and its 
type of 

coverage, and activities  

Reduction of emissions of pollutants 

and management of Mulch 

Services 
Cultural 

 

Safety, beauty, spirituality, 
recreation 

cultural and social culture for 

the populations 

All ecosystems 
of the country 

Evolution throughout the time 
and space of the interaction 

between humans and 

ecosystems 

Maintenance of biodiversity and the 
country's ecosystems, 

knowledge maintenance, and 

perceptions 

 
Source (Balvanera et al., 2009) 

 

https://ri.ibero.mx/xmlui/bitstream/handle/ibero/6400/GSA_Cap_03.pdf;jsessionid=74A435F8269994283E5A5EDD46025AEA?sequence=1
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Yucatan Peninsula's Tropical Deciduous Forest (TDF) provides ecosystem services. 

 

Products obtained from TDF or processing: Miscellaneous crops 

 

Convert the TDF area to fields to produce maize or other crops for human or animal food. Small-scale 

agriculture has some negative effects by dividing the deciduous lowland forest and allowing natural 

disasters, such as hurricanes, to further fragment this type of forest. In addition, it allows hunting 

pressures to diminish local fauna in different areas of the peninsula. These activities affect biodiversity, 

biomass, soils and forest structure (Lawrence et al., 2004).  

 

Throughout the Yucatan Peninsula, indigenous communities practice different grain production 

systems, which have been preserved for thousands of years; the most widely used planting system is the 

milpa, in which different varieties of corn, beans, squash and other vegetables are planted. In addition to 

using fruit trees and conserving the species, it helps maintain the ecosystem and reduce the risk of climate 

change (Varns et al., 2018). However, this subsistence planting has been replaced by large-scale 

plantations, and the Yucatan loses around 80,000 hectares of forest per year, mainly to establish pastures 

for cattle ranching and medium and large-scale agriculture, in addition to losses caused by forest fires 

(Varns et al., 2018). The growing demand for food to achieve food security has brought changes in TDFs; 

for example, the intensification of production in Chile has fragmented the forest due to the combination 

of techniques such as burning and long-term crops. Consequently, these practices favour species invasion 

and could increase plant pests and diseases (Lawrence et al., 2004).  

 

The use of land for agriculture affects the diversity of the local fauna. On the one hand, some 

species are permanently eliminated from agricultural areas because they live specifically in the forest as 

monkeys and felines (Tovar et al., 2009), while others of the generalist type adapt to changes and increase 

their population due to variations in vegetation and others decrease is due to the change in vegetation, to 

the change to secondary vegetation that offers alternatives which are included in their diet (García-

Escalona, 2003). Using the forest for agriculture reduces biotic diversity, and the region's carbon storage 

appears to reduce carbon capture in the future due to the proven effect of milpa burn management on the 

regenerative capacity of forests and long-term soil productivity (Miller et al., 2001).  

 

The recovery of disturbed areas is a slow process that involves several stages; the structure of 

vegetation in disturbed areas undergoes a process of change, initially: it starts with a secondary forest 

with a large number of stems that represent more than 50% of the available biomass up to 10 years. In 

mature forests, the stems represent only 15% of the total biomass, and this process continues until the 

forest reaches maturity after 25 years. However, most of the areas in use do not reach this time before 

being used again because it is difficult to have undisturbed forest areas (Lawrence et al., 2004). 

 

Products obtained from the TDF or its processing: Livestock 

 

It is important to know the impact of livestock production systems since they occupy about 20% of the 

earth's surface, specifically the production of ruminants, which produce greenhouse gases, require a large 

amount of land and leave a carbon footprint greater than any other type of production and that is expected 

to continue growing in the future (Tilman & Clark, 2014). Balancing food production and ecosystem 

conservation is paramount when planning biodiversity conservation so as not to affect climate change 

(Ekroos et al., 2016). In this sense, land sharing, wildlife-friendly production systems, and low-yield 

agriculture are preferred to respect ecosystems (Mastrangelo & Gavin, 2012).  

 

The Yucatan Peninsula has a large area dedicated to cattle raising, and since the 20th century, 

livestock has beenne of the dominant production systems (Busch & Vance, 2011). Cattle production has 

become the largest land use in the Yucatan Peninsula, and food is obtained from livestock products such 

as meat and milk from cattle, sheep, goats, and the labour force of species such as horses. Some reports 

even suggest that 72% of Yucatán is used for cattle ranching (García & Contreras, 2011). A severe impact 

on ecosystems is fragmentation, which is the process by which land is separated to produce different 

types of products, such as grains or grasses of different types to support livestock production, which is 

fostered by conditions such as land tenure, environmental conditions, and production activities 

(Chakravarty et al., 2012). 

 

https://doi.org/10.1029/153GM21
https://www.researchgate.net/profile/Lex-Hovani/publication/327656009_Yucatan_Peninsula_Mexico_A_Jurisdictional_Approach_to_Conserving_the_Maya_Forest/links/662a733e9d2a69723f64a771/Yucatan-Peninsula-Mexico-A-Jurisdictional-Approach-to-Conserving-the-Maya-Forest.pdf?_tp=eyJjb250ZXh0Ijp7ImZp
https://www.researchgate.net/profile/Lex-Hovani/publication/327656009_Yucatan_Peninsula_Mexico_A_Jurisdictional_Approach_to_Conserving_the_Maya_Forest/links/662a733e9d2a69723f64a771/Yucatan-Peninsula-Mexico-A-Jurisdictional-Approach-to-Conserving-the-Maya-Forest.pdf?_tp=eyJjb250ZXh0Ijp7ImZp
https://doi.org/10.1029/153GM21
https://www.academia.edu/download/33043051/CChavez_2009_CChavez___Zarza_2009_Distribucion_potencial_del_habitat_del_jaguar_y_areas_de_conflicto.pdf
https://www.biblioteca.ecosur.mx/cgi-bin/koha/opac-detail.pl?biblionumber=16817&query_desc=kw%2Cwrdl%3A%20Papel%20ecol%C3%B3gico%20de%20las%20aguadas%20para
https://www.biblioteca.ecosur.mx/cgi-bin/koha/opac-detail.pl?biblionumber=16817&query_desc=kw%2Cwrdl%3A%20Papel%20ecol%C3%B3gico%20de%20las%20aguadas%20para
http://pdf.wri.org/mesoamerica_english.pdf
https://doi.org/10.1029/153GM21
https://doi.org/10.1038/nature13959
https://doi.org/10.3389/fevo.2015.00145
https://doi.org/10.1111/j.1523-1739.2012.01904.x
https://doi.org/10.3368/LE.87.4.682
https://www.cicy.mx/sitios/biodiversidad-y-desarrollo-humano-en-yucatan
https://doi.org/10.5772/33342
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On the other hand, the impact of livestock depends on the type of management it has since there 

are different types of production with greater or lesser impact (Thornton, 2010). In Yucatan, traditional 

agriculture is replaced on a large scale by pastures for cattle feed (50% of the total deforested land). On 

the other hand, this change is subsidized by the government, and farmers usually use these incentives to 

live and produce (Varns et al., 2018). Tizimín, in the state of Yucatan, is a clear example of the functions 

of ecosystem services that provide material for animal feed. According to Fernández-Concha et al. 

(2010), the main land cover in Tizimín is pasture for cattle ranching, followed by sub-deciduous forest. 

The latter is because, since the 70s, there has been a conversion from dry deciduous forests to pastures 

for cattle ranching. The consequence of this conversion of deciduous lowland forest is the growth of new 

plant communities, such as grasslands and shrubs (Knowlton & Flaspohler, 2018). 
 

Box 2 
 

 

 

Figure 1 

Goats browsing in the Low deciduous forest in Mérida, Yucatán Mexico.  
Source [Dr. Pedro G. González-Pech] 

 

Products obtained from the intact TDF: wild game animals 

 

Food is obtained from wild species such as deer, wild boar, ocellated turkey, and armadillos. The low 

deciduous forest of the Yucatan Peninsula has a wide variety of species of animals used for self-

consumption, which are cultivated or obtained through hunting, which is at risk due to human activities 

such as cattle ranching, urban development and overexploitation by the Use and trade of wild species 

(Selem-Salas et al., 2021). Game species represent a source of protein for families in rural communities 

since, in most cases, they do not have sites dedicated to the sale of food or do not have the necessary 

economic resources to buy it, which represents a real value (Asprilla-Perea & Romaña-Romaña, 2022). 

It is known that the inhabitants of rural communities know the behaviours of the local fauna, from which 

they feed and obtain different satisfactions (Chablé-Pascual et al., 2015). It is essential to know how the 

interactions and ecosystem services that rural communities obtain from the TDF take place to highlight 

the importance of the TDF and its conservation. In this sense, Barranco-Vera et al. (2023), in their study 

carried out in two rural communities of the Yucatan Peninsula, report that these communities have in 

their stock 28 species of animals that they consider essential for their way of life; of these 11 they grow 

in their family gardens, while 17 are harvested directly from the TDF, mammals are the most important, 

followed by birds and reptiles; Among the species grown in the orchards, the most important are the 

chicken, the dog, the pig, the turkey, the sheep and the cow, either for their meat and eggs in the case of 

the birds, while the dog is kept for protection, company and help in hunting. On the other hand, these 

same authors mention that from the TDF, these communities obtain native species such as white-tailed 

deer (Odocoileus virginianus), the most mentioned in the applied survey, as well as ocellated turkey 

(Meleagris ocellata), peccary (Pecari tajacu), rabbit (Sylvilagus floridanus), quail (Cuniculus paca), 

among others Table 2. 

 

https://doi.org/10.1098/rstb.2010.0134
https://www.researchgate.net/profile/Lex-Hovani/publication/327656009_Yucatan_Peninsula_Mexico_A_Jurisdictional_Approach_to_Conserving_the_Maya_Forest/links/662a733e9d2a69723f64a771/Yucatan-Peninsula-Mexico-A-Jurisdictional-Approach-to-Conserving-the-Maya-Forest.pdf?_tp=eyJjb250ZXh0Ijp7ImZp
https://www.cicy.mx/sitios/flora%20digital/documentos/Listado_floristico.pdf
https://www.researchgate.net/publication/328202031_The_quest_for_jatropha_biodiesel_and_sustainability_in_Yucatan
http://dx.doi.org/10.56369/tsaes.3898.
https://doi.org/10.56369/TSAES.4223
https://era.ujat.mx/rera/es/article/view/714/585
https://doi.org/10.56369/tsaes.4736
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Box 3 
 

Table 2 

Fauna from family gardens and wild species harvested in rural communities of the Baja Deciduous 

Forest of the Yucatan Peninsula 

 
Fauna of Family Orchards Name (Maya) Uses 

Gallus gallus domesticus Linnaeus, 1758 

Canis lupus familiaris Linnaeus, 1758 

Sus scrofa domestica Linnaeus, 1758 

Meleagris gallopavo Linnaeus, 1758 

Anas platyrhynchos domesticus Linnaeus,1758 

Bos taurus Linnaeus, 1758 

Felis catus Schreber, 1775 

Ovis aries Linnaeus, 1758 

Capra aegagrus hircus Linnaeus, 1758 

Columbia livia Gmelin, 1789 

Equus caballus Linnaeus, 1758 

Hen (Kax) 

Dog (Pek') 

Pig (K'ek'en) 

Turkey (Ulum) 

Duck (Kuts) 

Cow-Bull (Wakax) 

Cat (Mis) 

Sheep (Taman) 

Goat (Yuk) 

Pigeon (Ki'tzutzuy) 

Horse (Tsimin) 

F, S, Md, C 

M, L, N, P 

F, C, S, Md 

F, C, S 

F, M, S, Md 

F, S, Md 

M, L 

F, Md, S 

N 

F 

M, L 

Wild Fauna   

Odocoileus virginianus Zimmermann, 1780 

Meleagris ocellata* Cuvier, 1820 

Pecari tajacu Linnaeus, 1758 

Sylvilagus floridanus J. A. Allen, 1890 

Colinus nigrogularis Wagler, 1830 

Cuniculus paca Linnaeus, 1766 

Ctenosaura similis* Gray, 1831 

Ortalis vetula Gould, 1843 

Procyon lotor Linnaeus, 1758 

Apis mellifera Linnaeus, 1758 

Nasua narica Linnaeus, 1766 

Mazama sp. Merriam, 1901 

Crotalus tzabcan Klauber, 1952 

Dasyprocta punctata Gray, 1842 

Dasypus novemcinctus Linnaeus,1758 

Orthogeomys hispidus Le Conte, 1852 

Trachemys sp. 

White-tailed deer (Keh) 

Ocellated Turkey (Kutz) 

Peccary (Kitam) 

Rabbit (T'ul) 

Quail (Bech') 

Lowland paca (Haleb) 

Iguana (Huh) 

Chachalaca (Bach) 

Raccoon (K'ulu') 

Bee 

Badger (Chi'ik) 

Deer Temazate (Yuk) 

Rattlesnake (Ahaw kan) 

Sereque (Tsúp) 

Armadillo (Wech) 

Pocket Ghoper (Ba) 

Turtle (Aak) 

R, S, Md, N, C, T, F 

F, S 

F, Pr 

F, M, S 

F 

F 

F, C, Pr 

F 

F, Pr 

F, S 

Pr 

F, Md 

F, Md 

F, Pr 

F, Pr 

F, Pr 

F, M 

 
F = food, C = ceremony, T = tool, L = help in work, M= pet, Md = medicine, N = narratives, O = ornament-decoration, P 

= protection, Pr = harmful, S = sale. *Threatened species according to NOM-059-SEMARNAT-2010 (Secretaría de Medio 

Ambiente y Recursos Naturales (SEMARNAT), 2010) .                                                                

 Source (Barranco-Vera et al., 2023) 

 

On the other hand, Barranco-Vera et al. (2023) calculated the use-value index using the formula 

proposed by Phillips (1996). When calculating this index, they report that for the inhabitants of these 

communities, the hen has the highest use value with 0.92 and 0.80 for the communities and with the 

highest use value index. At the same time, in the species harvested from the TDFs, the white-tailed deer 

showed the highest use value index with values of 0.92 and 0.72 for Sahcabá and Sanahcat, respectively, 

with up to seven uses recognized by the inhabitants. These authors highlight that food use was the primary 

Use for garden species and TDF, of which meat is the main use, followed by chicken eggs. Likewise, the 

medicinal Use is significant since the by-products of the species grown and harvested in the TDF are 

used to treat various ailments such as headaches, malnutrition and respiratory disorders. It is essential to 

mention that although in the work of Barranco-Vera et al. (2023), the inhabitants do not get a glimpse of 

the problem of scarcity of wild species due to overhunting, government institutions have already 

catalogued some of these as endangered. 

 

Products obtained from the intact TDF: Timber or biofuel: 

 

Use of TDF timber products for furniture manufacturing and the construction industry (Cabral & 

Odriozola, 2026). In Mexico, forestry activities represent significant potential due to the extent occupied 

by forests and jungles and their importance for rural communities' social and economic development. Of 

the total national territory (196,437,500 ha), 553 thousand hectares (28%) have timber forest use 

(Mendoza & Del Angel-Perez, 2002) and have resources that have turned out to be an important source 

of economic income for families in the ejidos and communities; in addition to providing them with food, 

medicinal plants, construction materials and fuel.  

https://www.dof.gob.mx/normasOficiales/4254/semarnat/semarnat.htm
https://www.dof.gob.mx/normasOficiales/4254/semarnat/semarnat.htm
https://doi.org/10.56369/tsaes.4736
https://doi.org/10.56369/tsaes.4736
https://www.jstor.org/stable/43927619
https://doi.org/10.56369/tsaes.4736
https://scioteca.caf.com/handle/123456789/2616
https://scioteca.caf.com/handle/123456789/2616
http://cienciasforestales.inifap.gob.mx/index.php/forestales/article/view/932
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Forest plant products have many other uses. Hardwoods such as jabin (Piscidia piscipula) and 

precious woods such as mahogany (Swietenia macrophylla) and cedar (Cedrela odorata) are used in the 

construction of houses and furniture. The leaves of the guano palm (Sabal yapa) are widely used in the 

construction of houses, mainly among the Mayan population. These materials are also marketed between 

local and foreign inhabitants. Obtaining firewood for family consumption is another important use of 

forest species. They use species such as the chakte' or beam (Caesalpinia violacea) and the granadillo 

(Platymiscium yucatanum). Ramon (Brosimum alicastrum) is used as feed for cattle and backyard cattle. 

In addition, it was recorded in the field that, in the ejido of San Felipe I, the production of pan de ramón 

uses the ejido house of San Felipe II as a production centre (Comisión Nacional de Áreas Forestales 

Protegidas (CONANP), 2007). 

 

Products obtained from intact TDF as nutraceuticals: medicinal plants 

 

The animals can choose from a diversity of plant species from the TDF of the Yucatan peninsula that 

allows them to meet their nutritional requirements and, at some point, use these plant species' medicinal 

potential. The studies were carried out throughout the year and were divided for a better understanding 

into the dry season, where it was observed that small ruminants consume around 33 species of plants 

from the TDF, of which 13, due to their botanical classification, could have nutraceutical potential. 

During the rainy season, small ruminants consumed 61 plant species, of which 12 have been documented 

to have nutraceutical potential (González-Pech et al., 2015; Ventura-Cordero et al., 2019) (Table 3). 

 

Box 4 
 

Table 3 

Plants with nutraceutical potential are consumed by small 

ruminants in low deciduous forests throughout the year 

 
Plant species Time of year 

Rainfall Dry 

Acacia pennatula   X 

Acacia collinsii X X 

Cordia alliodora X X 

Diospyros anisandra X   

Eragrotis amabilis X X 

Gymnopodium floribundum X X 

Havardia albicans X X 

Leucaena leucocephala X X 

Lysiloma latisiliquum X X 

Mimosa Bahamensis X X 

Neomilspaughia emarginata X X 

Piscidia piscipula X X 

Viguiera dentata X X 

Chloris inflata   X 

 
Source (González-Pech et al., 2015; Ventura-Cordero et al., 2019) 

 

Use of plant extracts with anthelmintic (AH) potential 

 

During browsing, herbivores consume nutrients and plant secondary metabolites (PSMs). These 

compounds are considered secondary to the plants that produce them and function as herbivory 

deterrents, i.e. they make these plants less palatable to browsing animals either by being toxic or by 

reducing the digestibility of the plants (Iason & Wieren, 1999). One of the most widely distributed PSMs 

in the plant kingdom is tannins, which are divided into hydrolyzable and condensed, aversive to 

herbivores, and toxic at high concentrations (Mueller-Harvey, 2006). However, it has been found that 

certain doses can have beneficial effects on animal nutrition and health, and one of the most studied 

concerns is their AH properties (Hoste et al., 2012). On the other hand, because of their secondary 

metabolites, parasitized animals can select certain plants, which have action at different levels on parasite 

biology and thus reduce the harmful effects of parasites (De Roode et al., 2013).  

 

 

https://www.conanp.gob.mx/que_hacemos/pdf/programas_manejo/Final_BallanKaxx.pdf
https://www.conanp.gob.mx/que_hacemos/pdf/programas_manejo/Final_BallanKaxx.pdf
https://doi.org/10.1016/j.smallrumres.2015.08.020
https://doi.org/10.1071/AN16512
https://doi.org/10.1016/j.smallrumres.2015.08.020
https://doi.org/10.1071/AN16512
https://library.wur.nl/WebQuery/wurpubs/61709
https://doi.org/10.1002/JSFA.2577
https://doi.org/10.1016/j.vetpar.2011.11.042
https://doi.org/10.1126/science.1235824
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In vitro tests are a way to know the AH potential of plants (Jackson & Hoste, 2010); in this sense, 

the larval stages of nematodes (larvae L3) can be affected by PSMs, for example, the process of 

unsheathing, necessary for the larvae to penetrate the mucosa of their hosts (Brunet & Hoste, 2006), 

proteins that are a constituent part of the larval sheath or enzymes related to the larval ecdysis process 

are a key part of the action of tannins, which is suspected to be related to the ability of tannins to bind to 

proteins (Hoste et al., 2012). In this study, the role of tannins on larval development inside eggs (ovicidal 

activity) and larval hatching was validated by using different plant extracts and a tannin blocker and the 

effect was evaluated. Leaf extracts of tannin-rich plants were used: Lysiloma latisiliquum, Laguncularia 

racemosa, Rhizophora mangle, and Avicenna germinans. In addition, extracts of agro-industrial by-

products, Coffea arabica and Theobroma cacao were tested. These products were ground and mixed with 

acetone:water to extract the tannins to determine their AH effect; the following bioassays were used: 

Larval hatching inhibition assay, Egg hatching assay, and Larval migration inhibition assay.  

 

In the case of the larval shedding inhibition test, this study reports that all extracts (plants and by-

products) show a significant dose-dependent AH effect from 600 μg/ml to 1200 μg/ml and the Use of the 

tannin-blocking agent polyvinylpolypyrrolidone restored the level of larval shedding, which confirms 

the effect of tannins in effecting the biological process of nematodes. L. racemosa plant extracts showed 

a highly significant dose-dependent AH result, while A. germinans and L. latisiliquum showed a 

significant dose-dependent effect in the egg hatching assay; these plant extracts' effects were shown at 

2400 and 3600 μg/ml concentrations. In the case of agro-industrial by-products, T. cacao showed a dose-

dependent effect at concentrations of 1200 to 3600 μg/ml, while C. arabica showed no effect at any 

concentration.  

 

During the development of the larval migration inhibition assay, it was recorded that no plant 

extract showed a significant AH effect at any concentration. In contrast, in the case of agro-industrial by-

product extracts, T. cacao showed a significant dose-dependent AH effect. The above shows that to 

evaluate the AH potential of plant extracts and agro-industrial by-products, larval development and egg 

hatching inhibition assays can be used as tools to choose plants to be tested in vivo assays with animals 

from different grazing production systems, in vitro assays can be used as screening tests. 

 

Use of plants as nutraceuticals 

 

Many of the plants that animals consume in production systems with crop biodiversity can be considered 

nutraceuticals, i.e. in addition to their nutritional potential (energy, protein), they have secondary 

compounds that can be associated with improving the health of the animals that consume them 

(bactericidal, fungicidal, antiparasitic action). Therefore, in production systems, using a diversity of 

nutraceutical and non-nutraceutical crops could bring an economic benefit to producers because it would 

allow animals to meet their nutritional requirements better and, at the same time, exploit the medicinal 

potential of consuming nutraceutical plants. Various works have been done with plants to explore their 

possible use as nutraceuticals.  

 

They have been used in different forms: leaves, leaf meal, pods, fruits and agro-industrial by-

products, to name a few examples. Thus, Martínez-Ortíz-de-Montellano et al. (2010) evaluated the 

nutraceutical activity of L. latisiliquum foliage in artificially infected sheep; this foliage was previously 

used in vitro tests. The results with this foliage showed an effect on the parasites' size and in utero eggs. 

Another experiment, using hair sheep fed Havardia albicans foliage infected with the Haemonchus 

contortus parasite, showed that, despite reducing the digestibility of the foliage-fed group, there was a 

58.8% reduction in gastrointestinal nematodes, and this effect was attributed to the presence of the 

polyphenols (Méndez-Ortíz et al., 2012). 

 

A more recent experiment using hair sheep fed a whole-grain diet containing different levels of 

Gymnopodium floribundum (GF) and infected with H. contortus determined the nutraceutical value of 

GF through its effect on consumption, digestibility and parasite load in sheep infected with H. contortus. 

To achieve the above, it was decided to use the methodological steps proposed by Hoste et al. (2015) for 

in vivo evaluation of a nutraceutical plant including: (i) the plant must be food with acceptable nutrient 

content and apparent in vivo digestibility, (ii) the host must readily consume the plant, (iii) the plant must 

be confirmed to have active secondary metabolites, and these must have confirmed AH activity in vitro, 

(iv) the plant's PSMs must have little or no negative impact on animal production, (v) measurable in vivo 

AH activity must result from consumption of the plant.  

https://doi.org/10.1007/978-90-481-3297-3_3
https://pubs.acs.org/doi/10.1021/jf0610007
https://doi.org/10.1016/j.vetpar.2011.11.042
https://doi.org/10.1016/j.vetpar.2010.04.040
https://doi.org/10.1016/j.anifeedsci.2012.07.022
https://doi.org/10.1016/J.VETPAR.2015.06.026
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The results showed that GF decreased the parasite load, reducing the number of females present 

when this plant was included in the whole animal diet by 40%. No effect of GF on dietary dry matter 

intake was observed. However, the 40% GF diet had a lower digestibility (Méndez-Ortiz et al., 2019). 

Likely, a fraction of the condensed tannins (CTs) from G. floribundum interacted with dietary proteins, 

causing a reduction in digestibility (Waghorn, 2008). On the other hand, CTs could have a direct AH 

effect against H. contortus females, as reported by Martínez-Ortíz-de-Montellano et al. (2010). G. 

floribundum can be considered a plant with nutraceutical value because it presents an acceptable 

consumption by sheep, a medium protein quality, a high TC concentration, and its AH effect on H. 

contortus. However, it slightly reduces the digestibility of the diet. Therefore, the consumption of G. 

floribundum seems to be a trade-off between reducing the worm burden of H. contortus despite the lower 

digestibility of the diet. 

 

In addition to the AH effects found in plants with nutraceutical potential, other beneficial effects 

have been reported, such as (i) protein overshooting, i.e. binding of tannins to feed proteins preventing 

their degradation in the rumen and making this available for absorption in the small intestine (Rahman 

et al., 2015) (ii) reduction of nitrogen excretion in urine resulting in a reduction of the energy cost for 

urea synthesis (Somda et al., 1995); iii) in animals consuming nutraceutical plants there is a reduction in 

methane concentrations due to the decrease in protein available for fermentation bacteria (Carulla et al., 

2005); iv) reduction of the adverse effects of excess protein.  

 

The latter has been observed through a meta-analysis where the effect of different plants with 

condensed tannins on consumption and daily weight gain of sheep was studied, in which it was observed 

that animals with good quality diets (high concentration of protein and energy) and the presence of 

condensed tannins presented better weight gain than animals with good quality diets without condensed 

tannins (Méndez-Ortiz et al., 2018). It is important to mention that the secondary metabolites present in 

nutraceutical plants, due to their nature, may cause a reduction in the digestibility of the diet. However, 

it is a cost-benefit that the animal chooses to reduce the harmful effects of parasites and improve its 

health. 

 

Ecosystem service related to water dynamics: water cycle. Traditions 

 

Water is essential for life, and the functioning of societies, as it is used for food production, and the 

ability to use, protect and regenerate it has a direct impact on the development of societies; therefore, 

raising the standard of living has a direct impact on water consumption (Huang et al., 2013). There is a 

relationship between society and the amount of water extracted to meet its needs, without thinking about 

its role in the maintenance of the ecosystem and the functioning of natural cycles (Perevochtchikova, 

2013). The sustainable use of groundwater requires a holistic vision where all parties, such as 

government, productive sector and society, are involved in the economic development of the regions, but 

also in the protection of the environment and its ecosystems since water systems are associated with 

ecosystems as well as societies (Kløve et al., 2014).  

 

The water cycle can be analyzed as the flow of water between the metabolism of a region so the 

input and output of the system can be linked to the amount of water that leaves and enters the region 

from the point of view of a water balance, this primary metabolism is based on the reproduction of 

resources: water, air and biomass of plants and animals, ensuring the satisfaction of current needs and 

the preservation of resources (Rodríguez-Huerta et al., 2019). The Yucatan Peninsula, according to 

CONAGUA, is located in Region XII, which is divided into four hydrographic regions: Grijalva-

Usumacinta, West Yucatan, North Yucatan and East Yucatan and has an average annual rainfall of 1100 

mm (Instituto Nacional de Estadística Geografía (INEGI), 2015). The soil has a high filtration capacity, 

and there is no sewage collection system in cities and rural communities, an efficient sewage system, and 

low efficiency or no water treatment plants (Diario Oficial de la Federación, 2015). In addition, industries 

such as poultry and pork consume enormous amounts of water, and the grain production industry uses 

many pesticides and fertilizers that pollute the waters (Batllori Sampedro, 2016). To ensure the water 

balance, Rodríguez-Huerta et al. (2019) calculate that the maximum amount of water that can be 

extracted from the aquifer is 7926 hm3/year, which corresponds to the annual recharge that enters the 

aquifer, which implies that by 2018, 56% of the maximum available is already being used. Of this 

consumption, the primary sector of grain and livestock production consumes 56% of the region; Industry 

and other services consume the remaining percentage. 

https://doi.org/10.1007/s11250-019-01855-9
https://doi.org/10.1016/j.anifeedsci.2007.09.013
https://www.sciencedirect.com/science/article/pii/S0304401710002773?via%3Dihub
https://doi.org/10.1016/j.anifeedsci.2014.11.007
https://doi.org/10.1016/j.anifeedsci.2014.11.007
https://hdl.handle.net/10568/2776
https://doi.org/10.1071/AR05022
https://doi.org/10.1071/AR05022
https://doi.org/10.1016/j.anifeedsci.2018.09.001
https://doi.org/10.1016/j.scitotenv.2013.02.044
https://rde.inegi.org.mx/RDE_08/Doctos/RDE_08_Art3.pdf
https://rde.inegi.org.mx/RDE_08/Doctos/RDE_08_Art3.pdf
https://doi.org/10.1016/j.jhydrol.2013.06.037
https://doi.org/10.1016/j.jclepro.2019.06.310
https://www.inegi.org.mx/app/biblioteca/ficha.html?upc=702825077235
https://www.gob.mx/conagua/acciones-y-programas/reglas-de-operacion-69943
https://sigagis.conagua.gob.mx/t_estudios24/INVENTARIO/31%20YUCAT%C3%81N/PDF/0810_EC.pdf
https://doi.org/10.1016/j.jclepro.2019.06.310
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Regarding the metabolic rate of water in the Yucatan Peninsula, 5000 m3/person per year is 

consumed, which exceeds what the World Water Assessment Programme (2012) suggests. However, this 

increase is notorious for the increase in tourism investment in Quintana Roo. The demographic and 

economic growth of the peninsula in recent years has caused tension in ecosystem services, and the 

change in ecosystem services should be valued. Water management and prioritizing conservation over 

economic growth (Rodríguez-Huerta et al., 2019). In 2016, the goals to avoid climate change were 

established, based on the climate change agreements of 2010; with the Peninsular reducing emissions 

from deforestation and forest degradation in developing countries plus project, a commission was 

established that promotes aligning strategies to improve production in the rural environment, reduce 

climate change, conserve biodiversity and take care of water resources, which are thought to need a high 

degree of attention at different levels of government, the private sector and society in general (Varns et 

al., 2018). The federal government grants subsidies for environmental protection, and the CONAFOR 

(National Forestry Commission), since 2003, pays subsidies for ecosystem services to ejidos or 

landowners to conserve the forest to conserve biodiversity, water and carbon, among others; these 

payments promote comprehensive actions to achieve sustainable economic development with 

environmentally friendly production activities, that seek to reduce climate change (Comisión Nacional 

Forestal (CONAFOR), 2023). 

 

Cultural or traditional services are defined as the non-material benefits obtained from the 

ecosystem and include aspects such as cultural diversity, spiritual and religious values, aesthetic values, 

cultural heritage values, with which the Yucatan Peninsula counts, the Mayan religion is based on nature, 

for example, its story about creation, myriad of gods and Mayan spirituality are closely linked to the 

elements of nature in which a great diversity of plants and animals are included (Barrera-Bassols & 

Toledo, 2005). For the Maya, humans are connected to all the elements that surround us, such as other 

humans, plants, animals and soil; therefore, we depend on these elements for food, water, medicine and 

the sustainable use of the land and its resources (Barrera-Bassols & Toledo, 2005). The inhabitants of 

the Yucatan Peninsula use the flora for their spiritual and cultural needs, manifesting in the relationship 

between humans and plants in the natural environment.  

 

The same happens in the Yucatan Peninsula, where the Mayan people use different parts of plants, 

such as stems, leaves, flowers, and bark, in their protection ceremonies as offerings to the deities 

(Herrera-Flores & Götz, 2014), on the other hand, the plants are selected based on the symbology they 

represent for each of the rituals, so they have historical, cosmological and mythological value; their uses 

range from appeasing the gods, rituals associated with fertility and agricultural production, and political 

rituals (Morehart, 2011). These plants include corn, beans, squash, hot chilli peppers and tree species 

such as avocado, habín, copal and cacao, as well as species such as peralejo (Byrsonima crassifolia) and 

enzyrocardio palms (Attalea cohune) (Morehart, 2011). The latter highlights the high value of native and 

cultivated species, which are still preserved today, in the traditional ceremonies of the Mayan area 

inhabitants. 

 

Ecosystem services related to air quality: changes in air quality 

 

The impact of native vegetation changes when TDF is removed, or its population structure changes. The 

Yucatan Peninsula has a great variety of flora within which endemic species are found; it presents a great 

diversity of forests such as the decidua, semi-green and evergreen and is one of the largest in Latin 

America, as well as other types of vegetation such as coastal dunes, mangroves among others (Flores & 

Espejel, 1994). The increase in human activities results in the destruction of habitats and the different 

species found there, among which we can name some endemic species within which SEMARNAT (2010) 

reports 40 native species of the peninsula that are legally protected, within which seven are considered 

endemic species.  

 

Although 198 endemic species are reported for the Yucatan Peninsula, these plants provide 

regulatory ecosystem services that modulate the environment as they regulate air and water quality since 

the terrestrial ecosystems of the peninsula protect and help regulate one of the largest karst aquifers in 

the world, protect against floods, drought (Rada et al., 2015). Regarding the air quality of the Yucatan 

Peninsula, Golub (2014) reports annual particulate matter with a diameter of less than 2.5 microns 

(PM2.5) values with an average of 7.3 μg/m3, so it is assumed that there is no health risk. However, it 

can be noted that 70% of the population living in cities is exposed to PM2.5 values associated with health 

problems; thus, some deaths can be associated with air pollution in large cities. 

https://digitallibrary.un.org/record/3892696/files/215644eng.pdf
https://doi.org/10.1016/j.jclepro.2019.06.310
https://www.researchgate.net/profile/Lex-Hovani/publication/327656009_Yucatan_Peninsula_Mexico_A_Jurisdictional_Approach_to_Conserving_the_Maya_Forest/links/662a733e9d2a69723f64a771/Yucatan-Peninsula-Mexico-A-Jurisdictional-Approach-to-Conserving-the-Maya-Forest.pdf?_tp=eyJjb250ZXh0Ijp7ImZp
https://www.researchgate.net/profile/Lex-Hovani/publication/327656009_Yucatan_Peninsula_Mexico_A_Jurisdictional_Approach_to_Conserving_the_Maya_Forest/links/662a733e9d2a69723f64a771/Yucatan-Peninsula-Mexico-A-Jurisdictional-Approach-to-Conserving-the-Maya-Forest.pdf?_tp=eyJjb250ZXh0Ijp7ImZp
https://www.gob.mx/conafor/articulos/pago-por-servicios-ambientales-incentivos-economicos-para-la-conservacion-de-los-ecosistemas
https://www.gob.mx/conafor/articulos/pago-por-servicios-ambientales-incentivos-economicos-para-la-conservacion-de-los-ecosistemas
https://www.jstor.org/stable/25765087
https://www.jstor.org/stable/25765087
https://www.jstor.org/stable/25765087
https://revistas-filologicas.unam.mx/estudios-cultura-maya/index.php/ecm/article/view/144/145
https://doi.org/10.30861/9781407307411
https://doi.org/10.30861/9781407307411
https://books.google.com.mx/books/about/Tipos_de_vegetaci%C3%B3n_de_la_Pen%C3%ADnsula_de.html?id=z5NVswEACAAJ&redir_esc=y
https://books.google.com.mx/books/about/Tipos_de_vegetaci%C3%B3n_de_la_Pen%C3%ADnsula_de.html?id=z5NVswEACAAJ&redir_esc=y
https://www.dof.gob.mx/normasOficiales/4254/semarnat/semarnat.htm
https://doi.org/10.1007/978-3-319-06529-8_8
https://documents1.worldbank.org/curated/en/657631468047104545/pdf/929560WP0P14940s0occ-0paper0series0.pdf
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Between 2002 and 2011, the states that lost their natural vegetation the fastest were Chiapas 

(0.69% per year), Jalisco (0.68%), Yucatán (0.62%), Sinaloa (0.62%) and Aguascalientes (0.48%). Most 

of the regional or state-level ecological ordinances decreed are located in the centre of the country, the 

Yucatan Peninsula and the north of the Baja California peninsula. The tourism and urban development 

sectors have played a decisive role in these regulations. In the case of both peninsulas, through the 

regulations, it is intended not only to conserve the environment but also to be a focus of development 

and attraction of tourist activities that improve the quality of life of local communities while preserving 

the beauty of the landscape. The latter implies the participation of other sectors oriented towards 

ecological preservation and productive activities, such as agriculture, fishing and forestry (Secretaría de 

Medio Ambiente y Recursos Naturales (SEMARNAT), 2018). 

 

The role of women using ecosystem services 

 

Mayan communities adapted milpa systems to work with the weather and adapt to climate extremes to 

allow socio-environmental resilience to these systems, but there is a drive through public policies to make 

these areas more profitable. Pesticides are used to make the milpa areas more profitable in the breast milk 

and are linked to breast and uterine cancers in Mayan women (Méndez-López et al., 2022). 

 

Home gardens provide a small income source for women. Very few women have agricultural 

endowments, but they do a lot of the work on the plots, although a lot of this work is invisible and not 

well quantified. Women mostly manage poultry on plots. When women work on the plots, there is a 

higher diversity of plants planted, higher maize and squash genetic diversity and a higher number of 

plants planted for consumption. Women seem to prefer local squash varieties (a Yucatec diet staple) 

(Blundo Canto, 2014). 

 

The type of natural resource knowledge taught to children depends on their gender. Salt 

harvesting and weed clearing are jobs done more by women. While weed clearing, women will teach 

children to identify edible and non-edible plants. Women have lower access than men to natural 

resources, and since they are not taught about these things, they have lower cultural capital (Castillo-

Burguete et al., 2019). 

 

Some women are part of women's groups that participate in conservation activities, but women's 

participation in these groups depends on approval by the husband and the economic status of the family. 

The conservation activities of these groups depend on their ability to obtain land and often require 

external funding. Conservation activities are often seen as a means to an end to improve agricultural 

yields rather than as being of value in their own right. Women often join these groups for societal 

interaction and to increase social capital (Radel, 2005). 

 

Behavioural barriers such as societal norms limit women's participation in reducing emissions 

from deforestation and forest degradation activities. Women prefer to undertake traditional activities, but 

natural resource programmes offer women important empowerment opportunities. Fewer women receive 

subsidies for forest management than men. Less than 20% of landowners with rights over decision-

making on the land are women and the majority of these are older women who inherited the land from 

their husbands and thus are less able to work on the land. Additionally female, headed households have 

higher levels of poverty and lower educational levels. Women's differential resource and environmental 

useake them more vulnerable to external events such as environmental influences (Siegmann & Afif, 

2018). 

 

Conclusions 

 

The Yucatan Peninsula has a wealth of flora and fauna used by the local inhabitants as food and for their 

traditions, as well as an area of land that allows its exploitation and, in most cases, focuses on the 

economy without considering the ecosystem services that are difficult to perceive. Many hectares are lost 

because large amounts of land are cleared for cattle ranching and agriculture. However, through the 

review of the Conservation of Agriculture and Livestock Farming, it was found that there are initiatives 

that seek the care and preservation of this ecosystem that provide enormous benefits to its inhabitants not 

only by ecologists and scientists but also by the Ministry of Agriculture. However, different international 

and local organizations working together seek to rescue this ecosystem, home to a large amount of flora 

and fauna and a large reserve of water and coal.  

https://www.gob.mx/cms/uploads/attachment/file/575593/MEDIO_AMBIENTE_2-INFORME-DE-LABORES__3__compressed.pdf
https://www.gob.mx/cms/uploads/attachment/file/575593/MEDIO_AMBIENTE_2-INFORME-DE-LABORES__3__compressed.pdf
https://doi.org/https:/doi.org/10.1007/978-981-16-9893-4_5
https://arcadia.sba.uniroma3.it/bitstream/2307/4487/1/BLUNDO%20CANTO%20TESI.pdf
https://doi.org/10.5751/es-11016-240321
https://doi.org/10.5751/es-11016-240321
http://dx.doi.org/10.1353/lag.2005.0043
https://documents1.worldbank.org/curated/en/285991554966053556/pdf/Closing-the-Gender-Gap-in-Natural-Resource-Management-Programs-in-Mexico.pdf
https://documents1.worldbank.org/curated/en/285991554966053556/pdf/Closing-the-Gender-Gap-in-Natural-Resource-Management-Programs-in-Mexico.pdf
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There are initiatives at the local level, such as the accompaniment of producers from the different 

production systems for sustainable use; at the state level, work is being done on policies to protect the 

peninsular ecosystem; tripartite initiatives, such as the MexicoRED alliance in the Yucatan Peninsula, 

which commits the states of Yucatan, Campeche and Quintana Roo to the conservation of the ecosystem. 

The latter includes payment for ecosystem services and the management of protected natural areas, as 

well as funding for research to mitigate environmental damage. 
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