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Abstract  

 

Sotoa confusa is a little conspicuous terrestrial orchid that 

is distributed in arid and semi-arid land of Mexico and 

south of USA, its life history is poorly known, so 

phenology and interaction of this species with shrubs was 

studied; its bloom occurs in March and fructifies in April 

(the driest period of the year), latter, from July to 

September it develops leaves, which disappear in October, 

so this orchid remains eight months without leaves. By 

other hand, S. confusa does not grow in areas with bare 

soil, so it shows preference to grow under the canopy of 

plants such as Dodonaea viscosa, Opuntia imbricata, O. 

robusta, O. leucotricha and Pittocaulon praecox; 

however, it shows a negative association with Jatropha 

dioica. The survival strategy of this plant in arid 

environments is to grow under the canopy of other plants 

that provide a favorable microclimate and develop leaves 

only during rainy seasons. 
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Resumen  

 

Sotoa confusa es una orquídea terrestre poco conspicua 

que se distribuye en zonas áridas y semiáridas de México 

y sur de Estados Unidos de Norteamérica, su historia de 

vida es poco conocida, por lo cual se estudió la fenología 

y la interacción del nodrizaje de esta especie con arbustos; 

florece en marzo y fructifica en abril (el periodo más seco 

del año), después de esta etapa, de julio a septiembre 

desarrolla hojas, las cuales desaparecen a partir de octubre, 

por lo que esta orquídea permanece ocho meses sin hojas.  

Por otro lado, S. confusa no crece en áreas con suelo 

desnudo por lo que muestra preferencia a crecer bajo el 

dosel de plantas como Dodonaea viscosa, Opuntia 

imbricata, O. robusta, O. leucotricha y Pittocaulon 

praecox; sin embargo, muestra una asociación negativa 

con Jatropha dioica. La estrategia de sobrevivencia de 

esta planta a los ambientes áridos consiste en crecer bajo 

el dosel de otras plantas que le proporcionan un 

microclima favorable y solo desarrollan hojas durante 

temporal de lluvias. 

 

Nodrizaje, Orquídeas, Zonas semiáridas 
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Introduction 

 

The Orchidaceae family is characterized by two 

biotic interactions in particular, pollination and 

mycorrhizal symbiosis, there are numerous 

works that describe them (Waterman and 

Bidartondo, 2008). The pollination of this group 

was first studied by Darwin; At present, there are 

numerous records including highly specialized 

interactions (Waterman and Bidartondo, 2008; 

Micheneau et al., 2009; Gaskett, 2011). On the 

other hand, the importance of mycorrhizal 

associations during germination or growth has 

been reported (Waterman and Bidartondo, 2008; 

Rasmussen and Rasmussen, 2009; Jacquemyn et 

al., 2015). Other aspects of the life history of 

orchids are poorly known, for example, 

phenology and nodrizaje (Weston et al., 2005). 

 

Nourishment or facilitation syndrome is 

a frequent association in arid areas in which 

some plant species favor the establishment and 

survival of juvenile stages belonging to other 

plant species, through the generation of less 

stressful conditions under their canopy (Fllner 

and Shmida , nineteen eighty one). The 

microenvironment provides less solar radiation 

and greater water availability, therefore it is 

cooler during warm days in addition to 

protecting the seedlings from soft frost. The soil 

under the canopies is less compact, the erosion 

rate is lower, it can contain more nutrients and in 

some cases it is usually more humid (Flores and 

Jurado, 2003). This association has been 

considered of great importance to model the 

structure of plant communities in arid areas 

(Nobel, 1988). 

 

Phenology is one of the most important 

characteristics in the life cycle of plants, 

phenological events or phenophases are 

influenced by climatic conditions and biotic 

interactions with other organisms such as the 

selection pressure exerted by their pollinators, 

their herbivores and the dispersers of its fruits 

and seeds (Thomson, 1980; Ratchke and Lacey, 

1985). This terrestrial orchid inhabits semi-arid 

regions, dry pine and oak forests, juniper and oak 

forests, deciduous tropical forests, in various 

types of xerophilous shrubs, induced grasslands 

or degraded areas of these plant associations 

(Hágsater et al., 2005; Salazar et al., 2006; 

Peinado and Riojas 2008; Salazar, 2009). The 

objective of this study was to determine the 

noduization of the confusing Sotoa terrestrial 

orchid and to document some preliminary 

aspects related to its phenology.  

Methodology 

 

Sotoa confusa (previously described as 

Deiregyne confused by Leslie A. Garay in 1982) 

(Salazar and Ballesteros-Barrera, 2010) (fig. 1), 

is an orchid of terrestrial habits. It is distributed 

in the southern United States (Texas), and in 

Mexico it has been registered in Coahuila, 

Federal District, Durango, State of Mexico, 

Guanajuato, Hidalgo, Jalisco, Michoacán, 

Nuevo León, Northern Oaxaca, Puebla and San 

Luis Potosí (Peinado and Riojas, 2008). The 

specimens from the study area were determined 

by specialists from the Botany Institute of the 

University of Guadalajara based on the 

descriptions of Salazar and Ballesteros-Barrera 

(2010). The material was deposited in the 

Herbarium “Luz María Villarreal de Puga” 

(IBUG) of the University of Guadalajara. 

 

 
 
Figure 1 Sotoa confused in bloom 

 

This study was carried out in the Llanos 

de Ojuelos region, in the semi-arid plateau of the 

southwest part of the Chihuahuan Desert. The 

annual rainfall is 542 mm, while the average 

annual temperature is 16.65 ° C. The climate is 

classified as temperate dry steppe in the Köppen 

system (fig. 2). The study area is a rocky 

outcrop, characterized by the presence of Yucca 

descipiens, Ferocactus histrix, Phytocaulon 

praecox, Asclepias linnaria, Opuntia robusta, 

Opuntia cantabrigiensis, Mimosa biuncifera 

among others). 
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Figure 2 Climate graph of the study area 

 

In the town we found a confusing Sotoa 

population, in which 51 individuals were 

marked. The development of the peduncle, 

fruiting, presence and senescence of leaves was 

recorded every month for a year. 

 

In order to determine the noduization 

relationship of S. confusa with other species, the 

relative vegetation coverage was calculated, by 

means of eight circular plots of 900 m2, 

additionally the frequency of S. confused 

growing under each species was recorded. 

hypothesis that this is distributed uniformly 

under the canopy of the plants, weighting the 

relative coverage of each species, by means of a 

test of goodness of fit of X2, subsequently 

Pearson's standardized residuals were compared 

to identify positive associations and negatives 

between S. confusa and other species (Everitt, 

1977). 

 

Results 

 

The phenological record of this species shows 

that flowering occurs in the month of March and 

ends in April, during which time it develops 

several flowers in the spine that open 

asynchronously, each flower can last more than 

four days. The phenological record of this 

species showed that the leaves and flowers 

developed in different periods of the year. 

Flowering occurred during the months of March 

and April, during which time he developed 

flowers in the spine, these opened 

asynchronously, each flower lasted up to four 

days. It fructified in April. The foliar expansion 

was carried out in the second half of the rainy 

season (August to October), the leaves showed 

evidence of senescence and died from the month 

of November (fig. 3). 

 
 
Figure 3 Sotoa confused phenology in the southern 

portion of the Potosino-Zacatecano highlands 

 

The vegetation samples of the rocky 

outcrop show 26 species of plants among which 

the species Yucca decipiens, Ferocactus 

latispinus, Dasylirion acrotriche stand out, 

however the most abundant are listed in Table 1. 

 
Species Relative coverage 

Jatropha dioica 0.370 

Opuntia streptacanha 0.106 

Opuntia leucotricha 0.084 

Robust opuntia 0.075 

Happlopapus venetus 0.070 

Mimosa Biuncifera 0.066 

Opuntia xoconostle 0.047 

Pittocaulon praecox 0.011 

Opuntia imbricata 0.006 

Dodonaea viscose 0.002 

 
Tabla 1 Species with greater relative coverage in rocky 

outcrops in the southern portion of the Potosino 

Zacatecano Altiplano 

 

Four individuals of S. confused per 

hectare were registered. Two individuals grew 

up in the shadow of the rocks and 49 in patches 

of vegetation. Of these, 40 organisms (81.6%) 

were under the canopy of Opuntia imbricata, O. 

leucotricha, O. robusta, O. streptacantha and O. 

xoconostle. The remaining nine orchids (18.4%) 

were located under the canopies of Happlopapus 

venetus, Jatropha dioica, Mimosa biuncifera, or 

Pittocaulon praecox; No plants were found 

growing in vegetation clearings exposed to 

direct solar radiation. We found statistically 

significant differences between a uniform 

distribution pattern weighted with coverage (X2 

= 1069.6, P <0.001). The analysis of adjusted 

residuals showed that S. confusa is significantly 

and positively associated with Opuntia 

imbricata, O. robusta, O. leucotricha and 

Pittocaulon praecox, while the association was 

negative with Jatropha dioica (fig. 4).  
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Figure 4 Analysis of Pearson's standardized residuals, 

(light gray bars do not show statistical significance) 

 

Discussion 

 

The results showed that S. confusa was found 

preferentially in patches of vegetation under the 

canopy of plants and in a smaller amount under 

the shade of rocks, which indicates that this 

species may require nurses to favor its survival, 

as reported for other species in this environment 

(García-Moya and McKell, 1970; Jordan and 

Nobel, 1981; Valiente-Banuet and Ezcurra 

1991). For the Orchidaceae family, facilitation 

has only been documented in the Australian 

species Caladenia behrii where there is a positive 

association with vegetation (wetting) when the 

kangaroo herbivory pressure is high (Petit and 

Dickson, 2005; Weston et al., 2005) .  

 

In this study, we found foliar damage in 

S. confused caused only by invertebrates despite 

the fact that there are herbivorous mammals in 

the area, therefore, we do not have evidence that 

indicates the decrease in herbivory by the 

nodrizaje. 

 

In the months of January to May, during 

the reproductive phase of S. confusa, most of the 

plants that make up the vegetation patches were 

devoid of leaves. However, Opuntia spp. and 

Pittocaulon praecox provided shade because S. 

confusa plants are located adjacent to the 

cladodes and succulent stems of both species 

without hindering the location of flowers by 

pollinators. 

 

 

 

 

 

The vegetative phase of S. confusa, 

develops during the months of July to October, 

coincided with the rainy season, the rainfall for 

this period was 257 mm (42% of the annual 

rainfall) most of the plants that make up The 

patches of vegetation presented leaves, S. 

confused could receive less solar radiation 

because it is under the canopy of the bushes, 

however, noduization would allow this species 

to reduce light stress and perform photosynthesis 

efficiently. Some studies that have evaluated the 

photosynthesis of terrestrial orchids under the 

canopy have shown that this group is efficient in 

capturing light, for example, Arundina 

graminifolia and Spathoglottis plicata, species 

with light saturation points of 200 µmol m-2 s-1 

(Hew and Yong, 2004). 

 

Although our phenological data 

correspond only to one year and should be taken 

with caution, because they may be influenced by 

interannual environmental variations; The 

flowering pattern of S. confusa coincided with 

the descriptions made by Sahagún-Godínez 

(1996) for numerous species of orchids 

belonging to the Spiranthinae subtribe. This fact 

suggests that the phenological pattern is given by 

a combination of ecological and evolutionary 

effects, and not just environmental factors. 

 

The Orchidaceae family is cosmopolitan, 

although they are more abundant in tropical and 

temperate environments unlike dry or semi-dry 

areas (Correll, 1978), where limiting factors 

such as lack of water and excessive solar 

radiation can limit their distribution; Under these 

conditions, the phenology and interactions such 

as nodrizaje attenuate these factors. This study 

constitutes the first record for this orchid in the 

state of Zacatecas and the presence of this 

interaction for orchids in arid areas of the 

Americas. 
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