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Abstract: Potential distribution models are used to predict the presence and geographic limits of a 

species as a function of bioclimatic variables. The lack of knowledge of the geographic distribution 

of species endemic to Mexico is a limiting factor in understanding their ecology, conservation, and 

potential applications. Distribution models were generated with occurrence data of 11 species of the 

genus Zephyranthes, 19 bioclimatic and three topographic variables with the Maximum Entropy 

(MaxEnt) method. The dimensionality reduction analysis (PCA) allowed determining that, of the 19 

variables, four contributed the highest percentage to the classification of the models, explaining 

more than 80% of the accumulated variance. The resulting models were evaluated according to the 

value of the area under the curve (AUC) and potential distribution models with AUC values >0.89 

were obtained. The results suggest that most species are distributed in the biogeographic province 

of the Transmexican Volcanic Belt. Zephyranthes concolor was the species with the largest potential 

distribution area. The species with the most restricted potential distribution was Zephyranthes 

sessilis. 
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1. Introduction 

Mexico is considered one of the most diverse countries on the planet, harboring a large number 

of plant species, with an important number of native taxa, which are generally little studied 

(Hufnagel & Mics, 2021; Villaseñor, 2016; Villaseñor et al., 2023). Of the Amaryllidaceae family, there 

are species of the genera Hymenocallis, Sprekelia and Zephyranthes that are endemic to Mexico and have 

been identified with high potential for ornamental use (Leszczyñska-Borys et al., 2000; Tapia et al., 

2012). 

The latter genus includes plants that have been used in traditional oriental medicine for their 

antiviral properties (Nair & van Staden, 2023) and have recently been studied for their cytotoxic 

content in pharmaceutically important secondary metabolites such as those of the galanthamine 

group (Kohe-lová et al., 2021; Kulhánková et al., 2013; Luo et al., 2012; Wang et al., 2018; Zhan et al., 

2016; Zhan, Liu, et al., 2017; Zhan, Zhou, et al., 2017). These compounds have been employed in 

palliative Alzheimer's therapy for several years now, with approval from the U.S. Food and Drug 

Administration (FDA) (Ates et al., 2021; Kohelová et al., 2021). 

Of the 90 reported species of Zephyranthes, 37 have been identified as endemic to Mexico (Tapia 

et al., 2012). However, there are only records of the presence of 11 them in the World Biodiversity 

Information Network (REMIB) (http://www.conabio.mx/remib/doctos/remibnodosdb.html?#) 

throughout the national territory. Similarly, in Mexico, little research has been conducted on the 

study of these species. Existing works have focused on the generation of knowledge in taxonomic 

(Carnevali et al., 2010; Flagg et al., 2018), molecular (Tapia-Campos et al., 2016), chemical, 

pharmacological (Centeno-Betanzos et al., 2021), mineral nutrition and biostimulation (Rodríguez-

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 June 2024                   doi:10.20944/preprints202406.0855.v1

©  2024 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202406.0855.v1
http://creativecommons.org/licenses/by/4.0/


 2 

 

Flores et al., 2023) fields. There is no record of studies that focus on aspects related to the ecology of 

these species. 

Given the importance of Zephyranthes in Mexico in terms of biodiversity and uses, as well as the 

small number of research studies, it is crucial to promote the study of this genus. However, to initiate 

this process effectively, fundamental aspects of this group of plants must be understood, such as their 

distribution in the Mexican territory. This is relevant, since the lack of information on the spatial 

patterns of a species limits the ability to understand its ecology, conservation and potential 

applications (Franklin, 2013; Qazi et al., 2022). 

Potential distribution modeling is a tool that has been used in ecology and biogeography for 

several years, in different taxonomic groups (Abdelaal et al., 2019; Jiménez et al., 2023; Li et al., 2023; 

Martínez-Méndez et al., 2016; Murillo-Pérez et al., 2022; Yun et al., 2022). This tool has been of great 

importance in the development of scientific strategies in the conservation of species or habitats 

(Austin, 2002; Beaumont et al., 2005; Espejo-Serna & López-Ferrari, 2018; López-Sandoval et al., 2015; 

Martínez-Méndez et al., 2016; Palma-Ordaz & Delgadillo Rodríguez, 2014; Rodríguez & López-

Toledo, 2016; Soberón, 2010; Solís-Montero et al., 2022; Suárez-Mota et al., 2022; Villaseñor, 2018; Ye 

et al., 2021). From the model results, it is possible to define the geographic range that a species could 

occupy, if there were no significant restrictions in terms of biotic or abiotic factors (Elith et al., 2011). 

One of the most widely used methodologies for modeling potential distribution is the maximum 

entropy method (MaxEnt), which calculates the probability of presence of a species, conditioned by 

the environment, and generates predictive models with high accuracy (Beaumont et al., 2005; Elith et 

al., 2011; Mota-Vargas et al., 2019). The application of the maximum entropy method in modeling 

potential distribution is of particular importance when dealing with endemic species, as MaxEnt has 

been shown to generate reliable results for entities with restricted distribution (Abdelaal et al., 2019; 

Murillo-Pérez et al., 2022; Qazi et al., 2022; Yun et al., 2022). The conservation of these species is crucial 

due to their uniqueness and the role they play in local biodiversity. This knowledge will not only 

enrich our understanding of Mexican biodiversity, but will also provide a basis for future studies 

within the Mexican territory. 

The objective of this study is to determine the potential distribution of 11 species of Zephyranthes 

in Mexico, and to determine which environmental variables are most important in the prediction of 

the potential distribution area. It is assumed that each species has different factors that delimit its 

ecological niche and that these factors influence the geographic differentiation of the potential 

distribution. To clarify the above, the following questions will be answered: What are the bioclimatic 

variables that influence the distribution of each of the 11 species of the genus Zephyranthes? and What 

is the potential distribution of each of the species in the country? 

2. Materials and Methods 

2.1 Species Database 

For the construction of the occurrence database, the World Biodiversity Information Network 

(REMIB) of Conabio (http://www.conabio.gob.mx/remib/doctos/remibnodosdb.html? #), finding 169 

occurrence records for 11 species of Zephyranthes (Table 1) in 6 herbaria: Instituto de Ecología (IE-

XAL); Instituto Politécnico Nacional (ENCB); Universidad Autonoma Metropolitana (UAM-1); 

Herbarium of the University of Texas (LL, TEX); Herbarium of the Centro de Investigación Cientifica 

de Yucatán (CICY) and Herbarium of Geo. B. Hinton. All records and their geographic coordinates 

were subjected to two phases of cleaning. In the first phase, data of species whose taxonomic identity 

was unclear and repeated data were eliminated. Subsequently, atypical data were discarded for each 

species, i.e., data outside the natural distribution of the species. 

Table 1. List of Zephyranthes species endemic to Mexico, acronym and number of records included for 

the potential distribution model. 

Species Acronym Number of records 

Zephyranthes brevipes ZEB 22 
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Zephyranthes carinata ZECA 22 

Zephyranthes citrina ZECI 7 

Zephyranthes clintiae ZECL 8 

Zephyranthes concolor ZECO 10 

Zephyranthes fosteri ZEFO 25 

Zephyranthes lindleyana  ZELI 9 

Zephyranthes longifolia ZELO 4 

Zephyranthes morrisclintii ZEMO 8 

Zephyranthes sessilis ZESE 45 

Zephyranthes verecunda ZEVE 11 

2.2 Bioclimatic Variables 

To generate the models, variables were obtained from the WORDCLIM database 

(http://www.wordlclim.org). Table 2 shows the 19 environmental variables used in the modeling, 

including 12 climatic variables, three edaphic variables, two topographic attributes and two 

vegetation cover variables. 

Table 2. Bioclimatic variables used to generate potential distribution models 

Acronym Description 

BIO1 Annual Mean Temperature (°C) 

BIO2 Mean Diurnal Range(Mean of monthly (max temp - min temp)) (°C) 

BIO3 Isothermality (BIO2/BIO7)(*100) 

BIO4 Temperature Seasonality (standard deviation *100) 

BIO5 Max Temperature of Warmest Month (°C) 

BIO6 Min Temperature of Coldest Month  (°C) 

BIO7 Temperature Annual Range (BIO5-BIO6) 

BIO8 Mean Temperature of Wettest Quarter  (°C) 

BIO9 Mean Temperature of Driest Quarter  (°C) 

BIO10 Mean Temperature of Warmest Quarter (°C) 

BIO11 Mean Temperature of Coldest Quarter  (°C) 

BIO12 Annual Precipitation  (mm) 

BIO13 Precipitation of Wettest Month (mm) 

BIO14 Precipitation of Driest Month (mm) 

BIO15 Precipitation Seasonality (Coefficient of Variation) 

BIO16 Precipitation of Wettest Quarter (mm) 

BIO17 Precipitation of Driest Quarter (mm) 

BIO18 Precipitation of Warmest Quarter (mm) 

BIO19 Precipitation of Coldest Quarter (mm) 

2.3 Elimination of Spatial Autocorrelation 

To reduce the spatial autocorrelation of the environmental predictors, the number of variables 

was reduced through a Principal Component Analysis (PCA), following the methodology proposed 

by Cruz-Cárdenas et al (2014). The PCA was performed with the FactoMineR and factoextra package 

in the RStudio environment for the R programming language (RStudio Team, 2021). For each 

component, the variables with the highest loading value were considered to generate the models 

(Jolliffe, 2002). 

2.4 Distribution Model  

The MaxEnt program was used to construct the models. The adjustment parameters used in the 

program were those that came by default in the software except for the Extrapolate and Do clamping 

options that were deactivated to avoid artificial extrapolations in the extreme values of the ecological 
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variables (Elith et al., 2011; Phillips & Dudík, 2008). A regularization multiplier (1), maximum number 

of background points (10,000), convergence limit (0.00001) and maximum iterations (1000) parameter 

settings were used. A logistic type output was obtained using a minimum presence threshold; 75% 

of the randomly distributed records were considered for model training and 25% for validation. 

The evaluation of the models was done with the results of the Area Under the Curve (AUC) 

analysis of the Receiver Operating Characteristic (ROC) and that, according to Peterson et al., (2011) 

values greater than 0.9 are accepted as very good models. Once the models were obtained and with 

the results of the Jackknife test given by MaxEnt, the variables with the highest contribution of each 

species model were selected and the model was repeated only with these variables. 

Finally, the models in ASCII format were projected using Quantum GIS 3.26.1 (Quantum GIS 

Development Team, 2024) for the representation of a color gradient according to the suitability for 

the species studied. 

For the interpretation of the potential distribution of each species, the 14 biogeographic 

provinces proposed by Morrone et al., (2017) were used. This zonation combines climatic, geological 

and biotic criteria that provide a better classification of the boundaries between ecoregions (Morrone 

et al., 2017). 

3. Results 

3.1 Layers of Bioclimatic Variables 

For eight of the species, group PC1 explained more than 50% of the variance recorded in the 

data, so groups PC1 and PC2, which explained a large proportion of the accumulated variance 

(>80%), were selected. Regarding the species Z. citrina, Z. fosteri and Z. verecunda, groups PC1, PC2 

and PC3 were selected (Table 3). The variables that were most determinant for the distribution of the 

species with the greatest contribution to the distribution models were BIO5, BIO8, BIO10, BIO12 

(Table 4). 

Table 3. Bioclimatic parameters used to generate the models in Maxent. Relative and cumulative 

variance explained by the components generated in the Principal Component Analysis (PCA). 

Species  Components (relative variance) Cumulative variance 

Zephyranthes brevipes PC1 (0.53) PC2 (0.29)  0.82 

Zephyranthes carinata PC1 (0.49) PC2 (0.32)  0.81 

Zephyranthes citrina PC1 (0.52) PC2 (0.27)  0.80 

Zephyranthes clintiae PC1 (0.57) PC2 (0.27)  0.84 

Zephyranthes concolor PC1 (0.52) PC2 (0.33)  0.85 

Zephyranthes fosteri PC1 (0.49) PC2 (0.23) PC3 (0.09) 0.81 

Zephyranthes lindleyana  PC1 (0.57) PC2 (0.27)  0.84 

Zephyranthes longifolia PC1 (0.59) PC2 (0.26)  0.85 

Zephyranthes morrisclintii PC1 (0.66) PC2 (0.23)  0.89 

Zephyranthes sessilis PC1 (0.68) PC2 (0.18)  0.86 

Zephyranthes verecunda PC1 (0.44) PC2 (0.27) PC3 (0.14) 0.85 

Table 4. Bioclimatic and topographic layers used for the MaxEnt modeling of each Zephyranthes 

species. 

Species Bioclimatic variables 

Zephyranthes brevipes BIO1, BIO8, BIO10, BIO14, BIO19 

Zephyranthes carinata BIO2, BIO5, BIO6, BIO7, BIO12, BIO17 

Zephyranthes citrina BIO3, BIO6, BIO9, BIO12, BIO13 

Zephyranthes clintiae BIO2, BIO5, BIO7, BIO12, BIO16 
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Zephyranthes concolor BIO5, BIO8, BIO12, BIO16 

Zephyranthes fosteri BIO5, BIO8, BIO10, BIO12, BIO16, BIO19 

Zephyranthes lindleyana  BIO5, BIO10, BIO12, BIO13, BIO16 

Zephyranthes longifolia BIO4, BIO6, BIO10, BIO11, BIO18 

Zephyranthes morrisclintii BIO8, BIO10, BIO13, BIO16, BIO17, BIO19 

Zephyranthes sessilis BIO4, BIO5, BIO6, BIO8, BIO15, BIO18 

Zephyranthes verecunda BIO3, BIO5, BIO7, BIO8, BIO10, BIO13, BIO19 

3.2 Evaluation of the Models and Contribution of Bioclimatic Variables 

The values of the area under the receiver-operated curve (ROC) obtained in the test models for 

the 11 Zephyranthes species were greater than 0.900, which allowed classifying the models as very 

good. Only one value in the models was found below this criterion (Z. citrina), however, the value 

obtained (0.893) is considered a good model (Peterson et al., 2011) (Table 5). 

Table 5. Area Under the Curve (AUC) value of the ROC analysis of the resulting 11 Zephyranthes 

species training and test models. 

Species Training Test 

Zephyranthes brevipes 0.981 0.979 

Zephyranthes carinata 0.972 0.983 

Zephyranthes citrina 0.994 0.996 

Zephyranthes clintiae 0.992 0.990 

Zephyranthes concolor 0.893 0.940 

Zephyranthes fosteri 0.910 0.950 

Zephyranthes lindleyana  0.943 0.952 

Zephyranthes longifolia 0.971 0.999 

Zephyranthes morrisclintii 0.984 0.982 

Zephyranthes sessilis 0.996 0.997 

Zephyranthes verecunda 0.961 0.990 

3.3 Known Distribution of the Genus Zephyranthes 

The actual distribution observed by the points of presence of 11 species of the genus Zephyranthes, 

which can be seen in Figure 1, indicates a wide distribution in the Mexican territory from the north 

of the country, where species such as Z. lindleyana and Z. morrisclintii are distributed in the northern 

zone of the Sierra Madre Oriental, to the Yucatan Peninsula where species such as Z. citrina are 

distributed. However, the great majority of Zephyranthes species such as Z. brevipes, Z. carinata, Z. 

concolor, Z. clintiae, Z. fosteri, Z. longifolia, Z. sessilis, and Z. verecunda are concentrated in central 

Mexico. 
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Figure 1. Known geographic distribution (occurrence points) and potential distribution of the genus 

Zephyranthes in Mexico, created with occurrence points of 11 species of the genus. Potential 

distribution is indicated in the range of colors showing habitat suitability. 

Zephyranthes brevipes. The highest probability for its presence is located in the province of the 

Transmexican Volcanic Belt in the states of Tlaxcala, State of Mexico, East-West of Puebla, South of 

the province of the Chihuahuan Desert in the states of Hidalgo (South), North of the State of Mexico 

and province of the Sierra Madre del Sur in the state of Oaxaca. A medium suitability in the Central 

Zone of the Chiapas Highlands, Southeast of the Chihuahuan Desert in the state of Durango, 

Michoacán in the East of the Western Sierra province and Baja California in the province of California. 

A low suitability in the state of Guerrero in the east of the Transmexican Volcanic Belt and east of the 

Sierra Madre del Sur in the state of Michoacán (Figure 2a).  
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Figure 2. Potential distribution of six species of the genus Zephyranthes. a) Z. brevipes, b) Z. carinata, c) 

Z. citrina, d) Z. clintiae, e) Z. concolor, f) Z. fosteri. 

Zephyranthes carinata. This species has a high potential for geographic suitability in the central 

region of the state of Veracruz in the Balsas Basin province. It also has a medium potential distribution 

in the Highlands province of Chiapas and Oaxaca in the Sierra Madre del Sur province (Figure 2b). 

Zephyranthes citrina. The areas of greatest geographic distribution of the species are in the 

Yucatan Peninsula province in the states of Yucatan and Quintana Roo. In the province of the Balsas 

Basin in the central zone of the state of Michoacán it has a medium-low distribution (Figure 2c). 

Zephyranthes clintiae. This species has a high potential distribution in the southwestern part of 

the country in the province of Veracruz, the highlands of Chiapas and in Oaxaca in the province of 

the Sierra Madre del Sur. It also has a medium suitability in the Sierra Norte de Puebla in the 

Transmexican Volcanic Belt and in the eastern region of Quintana Roo in the Yucatan Peninsula 

(Figure 2d). 
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Zephyranthes concolor. In the particular case of this species, it has a high potential distribution 

throughout the country, from the Pacific lowlands in the state of Oaxaca to the province of California. 

However, it presents a high habitat suitability in the province of the Transmexican Volcanic Belt in 

the states of Puebla, Mexico, Michoacan, in the Californian province in the central state of Baja 

California and in the Sierra Madre del Sur Occidental along the state of Durango. Medium habitat 

suitability in the provinces of the Sierra Norte Occidental, Chihuahuan Desert, Transmexican 

Volcanic Belt, Sierra Madre del Sur Cuenca de las Balsas, in the states of Aguascalientes, Chihuahua, 

Guerreo, Guanajuato, Hidalgo, Nayarit, Oaxaca, Puebla, San Luiz Potosí and Zacatecas (Figure 2e). 

Zephyranthes fosteri. This species has a potential distribution mainly in the central and 

southwestern part of the country. The high habitat suitability is present in the biogeographic 

provinces of the Transmexican Volcanic Belt, Balsas Basin, Sierra Madre del Sur and the highlands of 

Chiapas, in the states of Mexico, Michoacán, Tlaxcala, CDMX, Puebla, in the Sierra Madre del Sur in 

the state of Guerrero and Oaxaca and in the highlands of Chiapas. CDMX, Puebla, in the Sierra Madre 

del Sur in the states of Guerrero and Oaxaca and in the Chiapas Highlands. A medium potential 

distribution throughout the Sierra Madre Occidental and across the states of Chihuahua, Durango, 

Guanajuato, Jalisco and Zacatecas (Figure 2f ). 

Zephyranthes lindleyana. The greatest potential distribution range for the species is in the Trans-

Mexican Volcanic Belt in the states of Puebla, Tlaxcala, Hidalgo and Mexico. While the average 

potential distribution is along the Chihuahuan Desert province in the states of Chihuahua, Durango, 

Guanajuato, Querétaro, San Luis Potosí, Zacatecas and the Sierra Madre del Sur in the state of Oaxaca 

(Figure 3a). 

Zephyranthes longifolia. A high potential distribution was not found for this species, since the 

habitat suitability presents a medium potential distribution in the Chihuahuan Desert and Sierra 

Madre Oriental provinces, in the states of Aguascalientes, Coahuila, Chihuahua, Durango, San Luis 

Potosí, Zacatecas, Transmexican Volcanic Belt in the state of Mexico, Guanajuato, Puebla, Tlaxcala 

and in the Californian provinces in the states of Sonora, Baja California and Baja California Sur 

(Figure 3b). 

Zephyranthes morrisclintii. The high potential distribution of this species is mainly in the 

biogeographic provinces of the Chihuahuan Desert and Sierra Madre Oriental in the states of Nuevo 

León and Coahuila. A medium potential distribution in the provinces of Sonora, Sierra Madre 

Oriental, Transmexican Volcanic Belt in the states of Hidalgo, Mexico, Puebla, Queretaro, Sonora, San 

Luis Potosi and in the states of Quintana Roo and Yucatan in the province of the Yucatan Peninsula 

(Figure 3c). 

Zephyranthes sessilis. For this species, a more restricted potential distribution was found in the 

center of the Transmexican Volcanic Belt on the periphery of Mexico City in the states of Mexico, 

Morelos and Tlaxcala (Figure 3d). 

Zephyranthes verecunda. The high habitat suitability for this species is distributed in the states of 

Mexico, Tlaxcala, Puebla and Michoacan in the Transmexican Volcanic Belt and the Balsas Basin. The 

medium potential distribution was concentrated in the Balsas Basin, Sierra Madre del Sur, Sierra 

Madre Occidental and southern Chihuahuan Desert in the states of Oaxaca, Guerrero, Chihuahua, 

Durango, Guanajuato, Jalisco and Zacatecas (Figure 3e). 
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Figure 3. Potential distribution of five species of the genus Zephyranthes. a) Z. lindleyana, b) Z. longifolia, 

c) Z. morrisclintii, d) Z. sessilis, e) Z. verecunda. 

4. Discussion 

The genus Zephyranthes is distributed in both xerophytic and flooded environments (Knox, 

2009), where temporal conditions of temperature and water availability are limiting factors. This is 

congruent with the environmental variables with greater weight in the generated models, since it was 

identified that the mean and maximum temperature of the warmest (BIO5, BIO10) and wettest (BIO8, 

BIO12) seasons, as well as the mean annual precipitation (BIO12) are determinants for the 

environmental suitability of Zephyranthes. 

It has been reported that rainfall and temperature are fundamental for the reproduction of 

Zephyranthes, since flowering occurs after the first rains (Knox, 2009). The duration of flowers 

produced will be affected by both temperature and sun exposure (Tapia-Campos et al., 2012; 

Argueta-Guzmán et al., 2013). This implies that precipitation promotes the onset of the reproductive 

cycle, and temperature is related to the time available for pollination in Zephyranthes. This is reflected 

in the results obtained for the niche models of the species studied here. 

There is other research on the ecological niche of Amaryllidaceae species. In these studies, it has 

been reported that temporal conditions of temperature and precipitation are the main abiotic factors 

that determine the suitability for Crinum malabaricum and Phaedranassa brevifolia (Oleas et al., 2014; 
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Pulparambiland & Nediyaparambu, 2023). This coincides with what was reported in this research; 

future work on other taxa of Amaryllidaceae will allow us to determine if there is a pattern with 

respect to the variables with greater weight in the ecological niche, in the components of the family. 

Most of the species are distributed and have a greater probability of environmental suitability in the 

center and south of the country. This can be explained by the evolutionary origin of the genus; 

through phylogenetic analysis, it has been determined that Zephyranthes originated in South America 

and dispersed to Mexico through Central America (Meerow et al., 2000). This would explain the 

neotropical affinity of the Zephyranthes species studied. There are also species such as Z. longifolia and 

Z. morrisclintii that have dispersed to the north of the country. The most important variables for the 

niche models of these species are different from those relevant for species with neotropical affinity. 

This may reflect a niche differentiation between widely distributed species and those with more 

restricted geographic ranges. Morphological, phylogeographic and niche conservatism analyses will 

reveal whether these differences in the fundamental niche of Zephyranthes species in Mexico are 

informative at the interspecific level. 

Temporal and maximum values of temperature and humidity, as well as annual precipitation, 

are the most important for the fundamental niche of Zephyranthes species distributed in the national 

territory. Both the known and potential distribution are congruent with the phylogenetic origin of 

the genus. However, there are species of the genus with a wide distribution, whose niche models 

revealed differences with respect to those restricted to central and southern Mexico. The models 

generated will allow the establishment of sampling strategies to identify new populations of 

Zephyranthes species, which will contribute to increase the number of available records of occurrence. 

This will allow making morphological, physiological, genetic and ecological comparisons between 

populations and species of Zephyranthes, which will integrate basic knowledge about this genus in 

Mexico. 

5. Conclusions 

In this study, the bioclimatic variables that influence the distribution of each of the 11 species of 

the genus Zephyranthes were obtained. The models generated with MaxEnt obtained an AUC value 

greater than 0.89, allowing prediction of the potential distribution of each of the species in Mexico. 

The bioclimatic variables with the greatest contribution as predictors to the distribution models were 

the average maximum temperature of the warmest period, average temperature of the rainiest four-

month period, average temperature of the warmest four-month period and annual precipitation, 

which, according to the dimensionality reduction analysis (PCA), explained more than 80% of the 

accumulated variance.  

Zephyranthes concolor, Z. fosteri, Z. lindleyana, Z. longifolia, Z. morrisclintii and Z. verecunda have a 

greater distribution in the north and center of the country. Meanwhile, Z. brevipes, Z. carinata, Z. 

citrina, Z. clintiae, and Z. sessilis have a variable distribution (from high to medium-low) in central 

and southern Mexico. The 169 records obtained and the analyses previously carried out for this work 

allowed us to know precisely the habitat in which the 11 species of the genus Zephyranthes studied 

develop, as well as the possible areas in which, with optimal conditions, they can be distributed.  

The modeling of potential distribution has been one of the most important methods that have 

made it possible to know, study and conserve species, as well as areas of importance for the 

preservation of biological diversity. The studied species, endemic to Mexico, represent a little of the 

great diversity that exists in the country, however, little information is known. This work represents 

the importance of generating knowledge, in order to lay the foundations and provide a guideline for 

subsequent studies in which the potential of these and other taxa is made known. 
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