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Abstract
Background: Mexico has a high diversity of aquatic and subaquatic plants that occur between 1,000 and 2,500 
m of elevation, although a larger proportion of aquatic plants is concentrated at lower altitudes. Temporary wet-
lands harbor close to 73 % of the aquatic species in Mexico. These systems are under a strong anthropogenic 
pressure and suffer constant degradation. 
Questions: i) How many species grow in highland temporary wetlands? ii) Are they floristically similar? iii) Is 
there a latitudinal pattern of species richness?
Studied groups: Charophyta, Pteridophyta, Angiosperms.
Study site and years of study: Central Mexico (39 wetlands) from 2015 to 2016.
Methods: We collected in 39 temporary wetlands for two years. We made a presence/absence list of species per 
locality, and calculated floristic similarities and correlations between wetlands. We include data characterizing 
life form, plant use, and conservation status.
Results: We found 126 species belonging to 80 genera and 38 families. The richest families were Cyperaceae, 
Asteraceae, and Poaceae. As to genera, Eleocharis, Cyperus, and Juncus had more species. Species with the 
widest distributions were Persicaria mexicana, Marsilea mollis, Luziola fluitans, Heteranthera peduncularis, 
and Nymphoides fallax.  We found five different life forms – all herbaceous, including 27 threatened species, 24 
species with economic use, 48 endemic species, and 19 cosmopolitan species. In addition, we found 20 species 
recorded for the first time in some states included in our study, and two species of Eleocharis that might represent 
undescribed species. The richest wetland harbors 40 species, the poorest has only five. Wetlands were compa-
rable to each other in species composition, and species richness increases towards the south. 
Conclusions: Temporary wetlands harbor a high floristic diversity and are similar to each other. Lower latitudes 
host higher numbers of species.
Key words: Aquatic plants, floristic similarity, new species records. 

Resumen
Antecedentes: En altitudes entre 1,000 y 2,500 m ocurre una gran diversidad de plantas acuáticas en México, 
a pesar de que la mayor diversidad está concentrada en bajas altitudes. Los humedales temporales albergan el 
73 % de las especies acuáticas mexicanas. Este ecosistema singular sufre presión de degradación y es de gran 
interés para la conservación.
Preguntas: i) ¿Cuántas especies se encuentran en los humedales temporales de altitud? ii) ¿La flora de los hume-
dales temporales es similar? iii) ¿Existe un gradiente latitudinal de riqueza de especies?
Grupos en estudio: Charophyta, Pteridophyta y Angiospermas.
Sitio de estudio y año del estudio: Centro de México (39 humedales) en 2015 y 2016.
Métodos: Colectamos en 39 sitios durante dos años. Los datos que se incluyeron fueron: forma de vida, hábito, 
distribución, uso y riesgo de extinción. Posteriormente, se elaboró un listado de presencia/ausencia de especies 
por sitio y se calculó la similitud florística por medio del índice de Jaccard y la correlación entre los humedales 
por medio de Friendly.
Resultados: Se encontraron 126 especies, 80 géneros y 38 familias. Las familias más ricas fueron Cyperaceae, 
Asteraceae, y Poaceae. Los géneros más ricos fueron Eleocharis, Cyperus y Juncus. Las especies con mayor 
distribución fueron Persicaria mexicana, Marsilea mollis, Luziola fluitans, Heteranthera peduncularis y Nym-
phoides fallax. Se observaron cinco formas de vida, todas de hábito herbáceo, 27 especies están amenazadas, 
24 tienen uso económico, 48 son endémicas a MegaMéxico, y son 19 cosmopolitas. Encontramos 20 nuevos 
registros para algunos estados mexicanos y dos son probablemente nuevas especies de Eleocharis. El humedal 
más rico presentó 40 especies, el más pobre cinco. Los humedales presentaron similitud entre sí y mayor riqueza 
a bajas latitudes. 
Conclusiones: Los humedales temporales son ecosistemas biodiversos que presentan similitud entre sí. En lati-
tudes más bajas se observa mayor número de especies. 
Palabras clave: Nuevos registros de especies, plantas acuáticas, similitud florística.
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etlands are among the most threatened ecosystems of the world (Zedler & Kercher 2005, Cui et 
al. 2012). Estimates over the last decades put wetland loss as high as 60 % worldwide (Davidson 
2013), and 62 % for Mexico (Landgrave & Moreno-Casasola 2012). Mexico is a megadiverse 
country (Declaración de Cancún 2002) and a biodiversity conservation hotspot (Myers et al. 
2000) that harbors 21,841 flowering plant species (Villaseñor & Ortiz 2014). According to the 
National Wetland Inventory (Dumac 2017), almost 6 % (128,000 km) of the Mexican territory 
is occupied by wetlands. There are 139 Ramsar sites in Mexico, which makes it the neotropi-
cal country with the highest increase in internationally protected wetlands in recent decades 
(Mauerhofer et al. 2015). Mexico has 1,283 aquatic and subaquatic angiosperms, of which 157 
are endemic to the country (Villaseñor & Ortiz 2014). As to strictly aquatic plants, there are 240 
species (Mora-Olivo et al. 2013).  According to Lot et al. (1993) Mexico has 747 of vascular 
aquatic plants. Aquatic plants may belong to the groups Charophyta, Briophyta, Pteridophyra, 
Gymnosperms and Angiosperms (Lot 2012), and are a major component of aquatic ecosystems 
(Dar et al. 2014). 
	 Temporary wetlands span over approximately 0.81 million km2 of the Earth’s surface (Pekel 
et al. 2016). They undergo severe changes in water saturation levels, and at times can dry com-
pletely (Martínez & García 2001). Temporary wetlands are dynamic and can change in shape 
and size (Frohn et al. 2009). They function as a connection among different ecosystems, either 
terrestrial or aquatic (Aavik et al. 2013, Ishiyama et al. 2014, Uden et al. 2014), provide eco-
system services (Marton et al. 2015), and substantially contribute in maintaining biodiversity 
(Balian et al. 2008). Temporary wetlands harbor almost 73 % of the aquatic plants and 31 % of 
the strictly aquatic plants in Mexico (Mora-Olivo et al. 2013). In particular, temporary wetlands 
in central Mexico are highly diverse ecosystems (Rico-Romero 2015). The largest number of 
aquatic plants is concentrated at lower altitudes (Rzedowski 1978), but at least 147 of the Mexi-
can strictly aquatic plants populate wetlands located above 1,000 m a.s.l. (Mora-Olivo et al. 
2013). Scientific studies of temporary wetlands are scarce, which contributes to habitat loss. In 
such a context, floristic inventories of temporary wetlands contribute to the knowledge and con-
servation of a rapidly disappearing ecosystem (Calhoun et al. 2016). The objectives of our paper 
are to determine the floristic composition and analyze the level of similarity among temporary 
highland wetlands in central Mexico. 

Materials and methods

The 39 studied temporary wetlands range in elevation from 1,900 to 2,700 m a.s.l. in the states of 
Aguascalientes (localities 1-12), Guanajuato (13-18), Jalisco (19-22), Michoacán (23), Queré-
taro (24-32), San Luis Potosí (33, 34), and Zacatecas (35-39, Figure 1, Appendix 1, Figure 2). 
Wetlands were located using bibliographical references, by field trips, and through the support 
of local researchers. The areas lie between the latitudes of 20º and 24º North, and longitudes 
100º and 103º West (Appendix 1), in the Mexican Transvolcanic Belt and the Mexican Plateau. 
Weather is semiarid temperate, and temperate subhumid, with the following Koeppen classifica-
tions: ‘BS1kw’, ‘C(wo)’, and ‘C(w1)’. Mean annual temperature ranges from 12 ºC to 18 ºC. 
Mean annual precipitation is 600 to 800 mm with the highest precipitations in June or July. 
Natural vegetation surrounding the wetlands is composed of oak forests and grasslands with ag-
ricultural activities present (INEGI 2017, CONABIO 2017). Water parameters were as follows 
(averages): pH 5.98, dissolved oxygen 4.87 mg/L, conductivity 126 μSTm, resistivity 0.027 
mΩ, total dissolved solids 62 ppm, and salinity 0.06 PSU (Appendix1).  
	 Plant specimens were collected in the 39 wetlands from August 2015 to November 2016. 
Collection and herborization followed Lot (1986). Vouchers were deposited at Autonomous 
University of Queretaro Herbarium “Jerzy Rzedowski”, QMEX with duplicates to be distrib-
uted in Mexico (CIIDIR, IBUG, MEXU, SLPM, and XAL) and Brazil (LUSC), acronyms ac-
cording to Thiers (continuously updated). Family classification for ferns followed Smith et al. 
(2006), and Angiosperm Phylogeny Group IV (APG 2016) for angiosperms. Nomenclature fol-
lowed the International Plant Name Index (IPNI 2017). We used the concept of Lot et al. (1986, 
1993) to define life form (rooted emergent, rooted submersed, rooted floating, free floating, 
free submersed), and affinity as aquatic plant, which includes three categories (strictly aquatic, 
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Figure 1. Map of studied 
temporary wetlands located 
in the highlands of Aguas-
calientes, Guanajuato, Jalis-
co, Michoacán, San Luis Po-
tosí, Querétaro and Zacatecas 

States, central Mexico. 

subaquatic, and tolerant). Strictly aquatic plants definition followed Mora-Olivo et al. (2013), 
subaquatic are according to Lot et al. (2013) for monocots and Lot et al. (2015). 
	 We elaborated a presence/absence list per site, and calculated the floristic distance (Jaccard 
1908, Krebs 1999) and the floristic correlation among wetlands (Friendly 2002). Graphs and 
maps were elaborated with ArcGIS® version 9.3 and R version 3.31 (R Development Core 
Team 2017), through corrplot, vegan packages (Wei y Simko 2017)
	 We included geographical and altitudinal distribution (Mora-Olivo et al. 2013, Lot et al. 
2013, Lot et al. 2015, GBIF 2017, Tropicos 2017), conservation status: either national or in-
ternational (SEMARNAT 2010, IUCN 2017), use: biofilters, medicinal (Medline 2017), and 
finally, weeds were defined as such if they are included in Villaseñor & Espinosa-García (1998). 
Records for the Mexican states were considered as new if the species was not included in Mickel 
& Smith (2004) for ferns, Lot et al. (2013) for monocotyledons, Flora del Bajío (Rzedowski & 
Rzedowski 2017) for several families, and Martínez et al. 2017 for Solanaceae.

Results

We found 126 species of 80 genera and 39 families (Appendix 2). Three were Charophyta, four 
Pteridophyta, and 119 Angiosperms. The richest family was Cyperaceae (27 species), followed 
by Asteraceae (17), Poaceae (16), Plantaginaceae (5), Fabaceae (5), and Juncaceae (4, Figure 
3-A). The genera with the highest number of species were Eleocharis (16 species, Figure 4-A), 
Cyperus (8), and Juncus (4). The rest of the genera had three species or less. Persicaria mexi-
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Figure 2. A) Site 15 in Guanajuato, October 2015. B) Site 15 starting to became dry in Guanajuato, December 2016. C) Site 7 in Aguascalientes, 
October 2016. D) Site 34 in San Luis Potosí, October 2016. E) Site 35 in Zacatecas, October 2015. F) Site 32 in Querétaro, October 2016. G) 

Site 29 surrounded by houses in Querétaro, October 2016. H) Site 26 it was covered with soil and asphalt during 2016 in Querétaro
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Figure 3. A) Specie richest families; B) More frequent species; C) Number of species per locality; D) Dendrogram cluster by Jaccard; 
E) Floristic correlation between localities; F) Specie distribution in higher and lower latitudes from 21º N.

Aquatic plants in central Mexico

96 (1): 138-156, 2018



143

Tatiana Lobato-de Magalhães and Mahinda Martínez

cana had the widest distribution (32 localities, Figure 3-B, Figure 4-B), followed by Marsilea 
mollis (28 localities), Luziola fluitans (26 localities, Figure 4-C), Heteranthera peduncularis (25 
localities, Figure 4-D), Nymphoides fallax (25 localities, Figure 4-E), Eleocharis macrostachya 
(24 localities), and Paspalum distichum (23 localities). Thirty-six species (28 %) were found 
in only one locality. Life forms were emergent (93 species), submersed (14 species), rooted 
floating (13 species), free floating (five species) and free submersed (one species). We found 49 
strictly aquatic, 21 subaquatic, 38 tolerant, and 18 with no previous record as aquatic plant. All 
plants were herbaceous. 
	 The richest wetland had 40 species (site 26 in Querétaro, Figure 3-C), followed by 37 (sites 
16 in Guanajuato and 29 in Querétaro). However, one of the wetlands had only five species (site 
36 in Zacatecas). The surveyed wetlands had a level of similarity among themselves (Figure 3-
D). Wetlands with the highest correlations among them were those from Querétaro (sites 24, 25, 
26, 27, 29, 30, 31, and 32, Figure 3-E), followed by those of Aguascalientes (sites 1, 2, 3, 4, 5, 
6, 7, 8 and 9, Figure 3-E). Aguascalientes localities also showed a high correlation with Jalisco’s 
Highlands (sites 19, 20, 21, and 22, Figure 3-E) and southern Zacatecas (site 36 and 37, Figure 
3-E). In addition, Querétaro localities showed a correlation with Guanajuato (Figure 3-E). We 
observed the existence of a latitudinal gradient and found 47 species growing only at the lowest 
latitude wetlands (Figure 3-F). We only sampled 15 of the 39 wetlands at latitudes lower than 
21°, but we found 103 of the 126 species (82 %) on these wetlands, 47 of which were exclusive. 
Wetlands higher than 21° latitude presented 79 species (63 %), and only 23 were exclusive. 
Forty-eight species are endemic to the MegaMéxico region: Callitriche heterophylla, Eleocha-
ris densa, E. ignota, E. reznicekii, E. tenarum, E. yecorensis, Eragrostis plumbea, Eriocaulon 
bilobatum, Galium proliferum, Glandularia teucriifolia, Helenium mexicanum, Heteranthera 
peduncularis, Heterosperma pinnatum, Isoetes mexicana, Jaegeria glabra, J. purpurascens, 
Karinia mexicana, Lobelia fenestralis, L. irasuensis var. fucata, Luziola fluitans, Marsilea mol-
lis, Nierembergia angustifolia, Nymphaea gracilis, Nymphoides fallax, Plantago linearis, Po-
lygala alba, P. subalata, Potamogeton diversifolius, Rorippa mexicana, Sagittaria demersa, 
Schkuhria schkuhrioides, Sisyrinchium convolutum, Sporobolus atrovirens, Stevia eupatoria, 
Tagetes lucida, T. pringlei, Trifolium wormskioldii, Tripogandra purpurascens, Utricularia per-
versa, and Verbena carolina. Nineteen species are cosmopolitan. Two species are introduced to 
Mexico: Egeria densa, and Glyceria fluitans.
	 We found 19 species that can occur in low and high elevations: Diplachne fusca, Echinochloa 
crus-galli, Egeria densa, E. minima, E. montana, E. parishii, E. schaffneri, E. yecorensis, Heter-
anthera limosa, H. peduncularis, Juncus arcticus, Lemna minuta, Ludwigia octovalvis, L. pep-
loides, Najas guadalupensis, Paspalum distichum, Potamogeton nodosus, and Schoenoplectus 
californicus, and Triglochin scilloides; 24 species occur only above > 1,000 m a.s.l.: Callitriche 
heterophylla, Echinochloa crus-pavonis, E. oplismenoides, Eleocharis aciculares, E. densa, E. 
ignota, E. macrostachya, Eriocaulon bilobatum, Glyceria fluitans, Isoetes Mexicana, Jaegeria 
glabra, Juncus dichotomus, J. ebracteatus, J. microcephalus, Karinia mexicana, Lemna gibba, 
L. obscura, Limosella aquatica. Luziola fluitans, Nymphoides fallax, Potamogeton diversifolius, 
Sagittaria demersa, Sisyrinchium convolutum, and Tripogandra purpurascens. We did not find 
information on altitudinal distribution for the rest of the species collected in this study.
	 Twenty seven species were listed as threatened, 25 of which are on the international list (IUCN 
2017) in the “least concern” category: Azolla microphylla, Callitriche heterophylla, Cyperus 
esculentus, Diplachne fusca, Distichlis spicata, Echinochloa crus-galli, Elatine brachysperma, 
Eleocharis aciculares, E. atropurpurea, E. densa, E. macrostachya, Glyceria fluitans, Hippuris 
vulgaris, Lemna gibba, L. minuta, Limosella aquatica, Ludwigia octovalvis, Najas guadalupen-
sis, Paspalum distichum, Poa annua, Polygonum punctatum, Potamogeton nodosus (Figure 4-F), 
Setaria parviflora, Trifolium amabile, and Triglochin scilloides. Two species, Nymphaea gracilis 
(Figure 4-G), and Trifolium wormskioldii, are listed by SEMARNAT (2010) as threatened.  
	 As to the actual or potential uses of the species, 21 have economic importance, 12 as medici-
nal, and eight as biofilter/ biofuel, and one with both purposes (Azolla microphylla, Appendix 
2, Figure 4-H). Medicinal: Azolla spp. have antibacterial activity (Abraham et al. 2015), also 
Cosmos bipinnatus has the same medicinal property (Olajuyigbe & Ashafa 2014, Sohn et al. 
2013). The oil of Baccharis salicifolia is a natural repellent (García et al. 2005). Bidens aurea 
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Figure 4. A) Eleocharis densa site 27, richest genus. B) Persicaria mexicana site 13, most frequent specie. C) Luziola fluitans site 16, recur-
rent specie. D) Heteranthera peduncularis site 8, recurrent specie. E) Nymphoides fallax site 38, recurrent specie. F) Potamogeton nodosus 

site 2, endangered. G) Nymphaea gracilis site 21, endangered. H) Azolla microphylla site 25, multiple economic use.

Aquatic plants in central Mexico
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acts like omeprazole (De la Lastra et al. 1994). Ludwigia octovalvis is used against cancer 
(Chang et al. 2004). Polygonum punctatum has antibiotic, anti-inflammatory and anti-hyperal-
gesic properties (Alves et al. 2001). Rumex crispus has sun protection properties (Demirezer & 
Uzun 2016). Schkuhria schkuhrioides is antimicrobial (Delgado et al. 1998). Stevia eupatoria 
has anti-mutagenic and anti-oxidant properties (Cariño-Cortés et al. 2007). Symphyotrichum 
subulatum has anti-inflammatory properties (Lee et al. 2012). Tagetes lucida has medicinal 
properties as anti-depressive (Bonilla-Jaime et al. 2015) and T. micrantha has diverse medicinal 
properties (Linares & Bye 1987). Biofilter/ biofuel: Azolla filiculoides and A. microphylla are 
attractive species for the production of renewable biofuels (Miranda et al. 2016). Egeria densa 
can remove heavy metals from the environment (Tsuji et al. 2017), as can Eleocharis acicula-
res, E. macrostachya, and, E. montana (Ha et al. 2011, Olmos-Márquez et al. 2012). Lemna 
gibba, L. obscura, L. minuta are indicated for phytoremediation of contaminated water (Gal-
lardo-Williams et al. 2002, Gür et al. 2016, Di-Baccio et al. 2017). 
	 Forty four species were recorded as Mexican weeds: Allium glandulosum, Baccharis salici-
folia, Bahia absinthifolia, Bidens aurea, Cosmos bipinnatus, Cuphea wrightii, Cyperus escul-
entus, C. flavescens, C. virens, Dalea foliolosa, Echinochloa crus-galli, E. crus-pavonis, Egeria 
densa, Eleocharis aciculares, E. montana, Glandularia teucriifolia, Glyceria fluitans, Helenium 
mexicanum, Heteranthera limosa, Lemna gibba, L. minuta, L. obscura, Ludwigia octovalvis, 
L. peploides, Najas guadalupensis, Nothoscordum bivalve, Paspalum distichum, Plantago lin-
earis, Poa annua, Polygonum punctatum, Potamogeton diversifolius, P. nodosus, Pycreus niger, 
Rorippa mexicana, Rumex crispus, Schkuhria schkuhrioides, Setaria parviflora, Sisyrinchium 
convolutum, Sporobolus indicus, Tagetes lucida, Tagetes micranta, Trifolium amabile, Tripo-
gandra purpurascens, and Verbena carolina.
	 Two species probably yet undescribed of the genus Eleocharis were found at site 7, Aguas-
calientes, and site 35, Zacatecas (S. González pers. comm.). New records of 20 species were 
found for the following Mexican states: Aguascalientes: Eleocharis parishii, E. reznicekii, Erio-
caulon bilobatum, Isoetes mexicana, Lemna oscura, Potamogeton nodosus, and Schoenoplectus 
californicus. Guanajuato: Eleocharis tenarum, E. yecorensis, Echinocloa oplismenosides, Erio-
caulon bilobatum, Juncus ebracteatus, and Lemna minuta. Michoacán: Jaegeria purpurascens. 
Querétaro: Azolla microphylla, Eleocharis ignota, and Lemna oscura. San Luis Potosí: Lemna 
oscura. Zacatecas: Elatine brachysperma, Eriocaulon bilobatum, Heteranthera limosa, Isoetes 
mexicana, Juncus arcticus, Marsilea mollis, and Nierenbergia angustifolia.

Discussion

In several wetland studies, Asteraceae, Cyperaceae and Poaceae arise as the most important 
families and emergent species stand out as the most abundant life form in wetlands. (Pott & 
Pott 2000, Rolon et al. 2010, Magalhães et al. 2016).  Cyperaceae and Poaceae are among the 
richest aquatic monocotyledons plant families in Mexico (Lot et al. 2013). Aquatic Cyperaceae 
have morphological adaptations that enables them to survive drought spells (Rocha & Martins 
2011). As to distributions, aquatics plants frequently are cosmopolitan, but a few only prosper 
in specific environments and are endemic (Rzedowski 1978). Cyperaceae and Poaceae also have 
a high endemism among Mexican aquatic plants (Lot et al. 2013). Allium glandulosum, Azolla 
filliculoides, Eleocharis ignota, Hippuris vulgaris, Jaegeria glabra and Sagittaria demersa are 
some of the 47 species registered only below 21° N. S. demersa is endemic to MegaMexico and 
is considered rare, or even threatened (Lot et al. 2002).  The Cyperaceae Eleocharis parashii, 
E. atropurpurea, E. coloradoensis, E. minima, E. reznicekii and Schonoplectus californicus are 
among the 47 species registered above 21° N latitude.  Some of the 56 species are present at both 
north and south of latitude 21° N were Callitriche deflexa, C. heterophylla, Eleocharis acicu-
lares, E. densa, E. dombeyana, E. macrostachya, E. montana, E. schafenerri, E. tenarum, E. 
yecorensis, Eriocaulon bilobatum, Heteranthera limosa, H. peduncularis, Najas guadalupen-
sis, Nymphoides fallax, Triglochin scilloides, and Utricularia perversa. Species with restricted 
distribution to Mexico or Central America are Eleocharis reznicekii, Eriocaulon bilobatum, 
Sisyrinchium convolutum (Lot et al. 2013), Utricularia perversa, and Nymphoides fallax (GBIF 
2017, Tropicos 2017). Altitudinal distribution presented species which strictly occur at higher 
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elevations, and others that are able to develop at both low and high elevations. Rzedowski 
(1978) and Mora-Olivo et al. (2013) suggest that there is a pattern of lower species diversity at 
higher elevation wetlands. However, there are two possible explanations for such a perception: 
1) highland wetlands are under-detected and under-collected because many have a temporary
water regime, and 2) at higher elevations terrain slopes hinder large water areas and many of the 
wetlands occupy small areas.
	 Differences in floristic composition found among sampled wetlands can also be explained 
by the surrounding vegetation cover and land use, as well as by physical and chemical water 
characteristics (Declerck et al. 2006, Lacoul & Fredman 2006, Ot’ahel’ová et al. 2007, Dar 
et al. 2014, Lu et al. 2014). Geographically isolated temporary wetlands can contribute to the 
landscape functions (Cohen et al. 2016). Localities 1 (Aguascalientes), 29 (Querétaro), 35 and 
39 (Zacatecas) had higher conductivity, dissolved solids and salinity than the rest. Localities 1 
and 29 are very close to a town, especially site 29 (Figure 2-G) which is delimited by houses. 
However, site 29 is among the richest localities, with 37 species. Wetlands 35 and 39 had high-
er salinity, and had a lower number of species (15 and 10, respectively). Both localities also 
had pH values above eight. Besides water contamination and nutrient deposition in the water, 
temporary wetlands are vulnerable to landscape conversion, drainage and obliteration. Site 26 
(Querétaro) presented the highest number of species in 2015, however in 2016, it was covered 
with soil and asphalt, and was completely surrounded by houses (Figure 2-H). We found some 
aquatic species in 2016, as Triglochin scilloides and Jaegeria purpurascens, even when the site 
was already dry. Vegetation restoration of a 100 m belt surrounding a temporary wetland can 
significantly improve water quality (Bird & Day 2014). Submersed species as Najas guadalu-
pensis and Chara spp. are important in maintaining ecological processes in wetlands exposed 
to high level of nutrients (Dierberg et al. 2002). Aquatic plants are also economically important 
as biofilters to remove excess of nutrients (Kostel 2016), as well as to control eutrophication 
(Fisher & Acreman 2004). Lemna spp. acts as a filter and inhibits submersed plants growth by 
blocking the light (Arroyave 2004, Rai 2008, Cuasquer et al. 2016).
	 A large proportion of the plants listed as weeds (Villaseñor & Espiosa-Garcia 1998), are also 
aquatic, either strict or subaquatic (Lot et al. 2013, Mora-Olivo et al. 2013, Lot et al. 2015), 
for example: Baccharis salicifolia, Cyperus esculentus, C. flavescens, C. virens, Echinochloa 
crus-galli, E. crus-pavonis, Eleocharis aciculares, E. montana, Heteranthera limosa, Ludwigia 
octovalvis, L. peploides, Najas guadalupensis, Paspalum distichum, Plantago linearis, Poa an-
nua, Polygonum punctatum, Potamogeton diversifolius, P. nodosus, Pycreus niger, Rorippa 
mexicana, Rumex crispus, Schkuhria schkuhrioides, Sisyrinchium convolutum, Sporobolus in-
dicus, and Tripogandra purpurascens. We could not consider them so, since they are in their 
typical habitat, the temporary wetlands. The concept of weed depends of the moment, place, 
and conditions where the plant is developing (Lorenzi 1991). In addition, 15 of the 44 species 
cited as weed are also cited as economically important, such as potentially medicinal (nine spe-
cies): Baccharis salicifolia, Bidens aurea, Cosmos bipinnatus, Ludwigia octovalvis, Polygonum 
punctatum, Rumex crispus, Schkuhria schkuhrioides, Tagetes lucida, and Tagetes micrantha, or 
as biofilters (six species): Egeria densa, Eleocharis aciculares, E. montana, Lemna gibba, L. 
minuta, and L. obscura. On the other hand, we did not find previous record as aquatic plant for 
17 species of Asteraceae (Acmella repens, Aster moranensis, Bahia absinthifolia, Bidens aurea, 
Cosmos bipinnatus, Gnaphalium luteo-album, Heterosperma pinnatum, Tagetes lucida, and T. 
micrantha), Fabaceae (Dalea foliolosa, Macroptilium sp., Mimosa aculeaticarpa, Trifolium am-
abile, and T. wormskioldii), Rubiaceae (Galium cf. proliferum), and Verbenaceae (Glandularia 
teucriifolia, Verbena carolina). We could consider the above species as weeds for the temporary 
wetlands where recorded.
	 In spite of recent compilation studies for Mexican aquatic plants (such as Lot et al. 2013, Lot 
et al. 2015), several states (especially Aguascalientes and Zacatecas) need a higher collecting 
effort. We found seven new records and probably one undescribed species for each state.
	 Given that temporary wetlands present a high anthropic degradation, but still have a high 
biodiversity (Pollock et al. 1998, Balian et al. 2008, Murray-Hudson et al. 2012), with economi-
cally species (Pott & Pott 2000, Magalhães et al. 2016), they should be a conservation prior-
ity. Hence, studies of landscape influence on species occurrence are a new challenge to create 
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strategies for conservation of temporary freshwater wetlands. Knowledge and awareness of the 
distribution, biodiversity, and economic potential of botanical species in temporary wetlands is 
the first step to establish conservation policies (Calhoun et al. 2016), as they are a very peculiar 
and highly threatened environment of central Mexico. 
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Site	 Municipality	 State	 Latitude	 Longitude	 Altitude	 pH*	 ppmDO*	 µSTm*	 mΩ*	 ppmT*	 PSU*

1	 Asientos	 Aguascalientes	 22.1769	 -102.0252	 2,009	 6.7	 5.90	 681.5	 0.0015	 343.75	 0.3375
2 	 Asientos	 Aguascalientes	 22.1847	 -102.0214	 2,004	 6.4	 7.17	 112.5	 0.0089	 57.50	 0.0525
3 	 Asientos	 Aguascalientes	 22.1986	 -102.064	 2,058	 6.1	 5.75	 86.3	 0.0143	 44.00	 0.0400
4 	 Asientos	 Aguascalientes	 22.1974	 -102.0725	 2,078	 6.0	 5.62	 65.0	 0.0152	 34.00	 0.0300
5 	 Calvillo	 Aguascalientes	 21.8885	 -102.8437	 2,342	 6.0	 4.54	 55.0	 0.0165	 31.00	 0.0300
6 	 Calvillo	 Aguascalientes	 21.8915	 -102.8448	 2,345	 5.0	 4.69	 24.5	 0.0502	 15.00	 0.0150
7 	 Calvillo	 Aguascalientes	 21.884	 -102.8464	 2,382	 6.0	 2.84	 73.5	 0.0131	 39.00	 0.0375
8 	 San José de Gracia	 Aguascalientes	 22.1681	 -102.4166	 2,031	 5.3	 3.71	 200.5	 0.0050	 103.25	 0.0975
9 	 San José de Gracia	 Aguascalientes	 22.1588	 -102.4848	 2,047	 5.4	 5.02	 24.0	 0.0380	 13.75	 0.0125
10 	 San José de Gracia	 Aguascalientes	 22.1688	 -102.5834	 2,580	 4.8	 4.75	 6.0	 0.0161	 3.75	 0.0050
11	 San José de Gracia	 Aguascalientes	 22.1905	 -102.6102	 2,613	 4.8	 4.31	 6.5	 0.1260	 7.00	 0.0050
12 	 San José de Gracia	 Aguascalientes	 22.1627	 -102.6511	 2,646	 4.9	 6.15	 2.0	 0.1250	 1.00	 0.0000
13 	 Jerécuaro	 Guanajuato	 20.2542	 -100.5477	 2,123	 5.0	 2.67	 141.5	 0.0065	 80.00	 0.0800
14 	 San Felipe	 Guanajuato	 21.3232	 -101.6058	 2,669	 5.0	 4.37	 78.5	 0.0147	 41.00	 0.0400
15 	 San Miguel de Allende	 Guanajuato	 20.8064	 -101.0356	 2,303	 6.0	 2.80	 48.8	 0.0207	 24.50	 0.0200
16 	 San Miguel de Allende	 Guanajuato	 20.8089	 -101.0339	 2,307	 6.3	 7.84	 30.5	 0.0332	 15.25	 0.0100
17 	 San Miguel de Allende	 Guanajuato	 20.8033	 -101.0308	 2,276	 6.8	 5.91	 36.0	 0.0278	 18.00	 0.0200
18 	 Santa Cruz de	 Guanajuato	 20.7492	 -101.0244	 2,189	 6.8	 5.88	 73.5	 0.0136	 36.75	 0.0300

Juventino Rosas
19 	 Lagos de Moreno	 Jalisco	 21.3813	 -102.1381	 1,992	 5.0	 5.50	 120.8	 0.0080	 62.25	 0.0600
20 	 Lagos de Moreno	 Jalisco	 21.334	 -102.0883	 1,964	 5.0	 3.39	 171.8	 0.0060	 89.00	 0.0850
21	 Lagos de Moreno	 Jalisco	 21.3307	 -102.0851	 1,975	 5.0	 3.70	 42.8	 0.0210	 25.75	 0.0225
22 	 Lagos de Moreno	 Jalisco	 21.3756	 -102.1353	 2,021	 5.0	 6.56	 8.3	 0.1450	 5.75	 0.0075
23 	 Epitacio Huerta	 Michoacán	 20.1405	 -100.2947	 2,508	 5.0	 5.58	 146.8	 0.0069	 74.75	 0.0725
24	 Amealco de Bonfil	 Querétato	 20.2903	 -100.185	 2,314	 6.7	 1.87	 85.8	 0.0118	 43.00	 0.0375
25	 Amealco de Bonfil	 Querétato	 20.2122	 -100.1186	 2,577	 6.4	 1.85	 152.0	 0.0066	 77.75	 0.0725
26	 Amealco de Bonfil	 Querétato	 20.1717	 -100.0733	 2,614	 **	 **	 **	 **	 **	 **
27 	 Amealco de Bonfil	 Querétato	 20.3181	 -100.1442	 2,245	 7.2	 4.83	 181.8	 0.0070	 91.75	 0.0875
28 	 Amealco de Bonfil	 Querétaro	 20.312	 -100.2063	 2,359	 5.0	 1.82	 111.3	 0.0091	 60.00	 0.0575
29 	 Huimilpan	 Querétato	 20.3922	 -100.2692	 2,318	 7.2	 2.89	 501.8	 0.0020	 249.75	 0.2425
30 	 Pedro Escobedo	 Querétato	 20.3994	 -100.2686	 2,324	 7.3	 4.83	 127.0	 0.0079	 63.50	 0.0600
31 	 Pedro Escobedo	 Querétato	 20.4164	 -100.2661	 2,266	 6.8	 3.47	 40.8	 0.0243	 20.50	 0.0200
32 	 San Juan del Río	 Querétato	 20.3283	 -100.1328	 2,222	 7.0	 5.71	 82.5	 0.0135	 42.00	 0.0375
33 	 Mexquitic de Carmona	 San Luis Potosí	 22.2293	 -101.2941	 2,045	 5.0	 5.62	 39.5	 0.0279	 22.00	 0.0200
34 	 Villa de Arriaga	 San Luis Potosí	 21.9556	 -101.1876	 2,147	 5.0	 6.56	 8.3	 0.0700	 5.75	 0.0075
35 	 Cañitas de Felipe	 Zacatecas	 23.5742	 -102.7525	 2,032	 8.0	 4.75	 513.0	 0.0029	 181.50	 0.1800

Pescador
36	 Pinos	 Zacatecas	 22.4481	 -101.4958	 2,141	 9.4	 6.88	 190.3	 0.0053	 95.25	 0.0900
37 	 Teúl de González	 Zacatecas	 21.4524	 -103.4746	 1,961	 5.0	 6.47	 6.5	 0.1172	 4.50	 0.0250

Ortega
38 	 Tlaltenango de	 Zacatecas	 21.7018	 -103.1778	 2,563	 5.0	 5.41	 121.0	 0.0082	 68.50	 0.0750

Sánchez Román
39 	 Villa de Cos	 Zacatecas	 23.1225	 -102.4367	 2,008	 8.2	 7.51	 402.0	 0.0026	 199.50	 0.1850

Appendix 1.  Temporary wetlands localization of the studied areas and water parameters. * Average of four measurements with 
Hanna equipment model HI 9829 ** the wetland was dry.

Tatiana Lobato-de Magalhães and Mahinda Martínez
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Appendix 2. Species presence/absence in the studied temporary wetlands (X = presence, * = new state record, ** = probably an 
undescribed specie, *** = introduced specie). V = voucher (T. Lobato collector number, deposited at QMEX); LF = Life form (E = 
rooted emergent, RS = rooted submersed, RF = rooted floating, FF = free floating, FS = free submersed); Obs = observations: Affinity 
(A = aquatic, S = subaquatic, T = tolerant), Use (B = biofilter/bioful, M = medicinal, F = fodder), Endangered (E = endangered in a 
IUCN list or Mexican list).

						      Wetlands/states 
Taxon	 V	 LF	 Obs				           Aguascalientes				                     Guanajuato			     Jalisco	       Mich.		        	 Querétaro			             SLP		   Zacatecas
				    1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	12	 13	 14	 15	16	17	18	 19	 20	21	 22	 23	 24	25	 26	27	28	29	30	31	32	 33	34	 35	36	37	38	 39

Aquatic plants in central Mexico

CHAROPHYTA
CHARACEAE
Chara cf. 	 821	 RS	 A																																			                                   X
  globularis Thuiller
Chara sp. L.	 963	 RS	 A			   X																                X
Nitella gracilis (J.E. 	 855	 RS	 A							       X					     X
  Smith) C.Agardh

PTERIDOPHYTA
ISOETACEAE
* Isoetes mexicana	 1061	 RS	 A	 X*																												                            X	 X					     X*
  Underw.

MARSILEACEAE
* Marsilea mollis B.	 1608	 RF	 A	 X	 X		  X			   X	 X		  X	 X		  X	 X	 X	 X		  X		  X			   X	 X	 X	 X	 X		  X	 X	 X	 X	 X	 X	 X*	X*		  X*	 X*
  L. Rob. & Fernald

SALVINACEAE
Azolla filiculoides	 1459	 FF	 A, B														              X													             X	 X	 X
  Lam.
* Azolla microphylla	 1355	 FF	 A, M/B, E														              X											           X*							       X*
  Kaulf.

ANGIOSPERM
ALISMATACEAE
Sagittaria demersa	 1463	 RF	 A															               X	 X												            X	 X			   X
  J.G. Sm.

AMARANTHACEAE
Iresine sp.  P. Browne	 774	 E	 T																										                          X

AMARYLLIDACEAE
Allium glandulosum	 599	 E	 T																									                         X	 X
  Link & Otto
Allium sp. L.	 550	 E	 T															               X
Nothoscordum	 1583	 E	 T														              X		  X	 X	 X								        X			   X			   X
  bivalve (L.) Britton

ARACEAE
Lemna gibba L.	 812	 FF	 A, B, E	 X																												                            X
* Lemna minuta	 653	 FF	 A, B, E													             X*
  Kunth
* Lemna obscura	 1460	 FF	 A, B			   X*																										                          X*				    X*
  (Austin) Daubs

ASTERACEAE
Acmella repens	 1571	 E	 -																									                         X	 X	 X					     X
  (Walter) Rich.
Aster moranensis	 1305	 E	 -																														                              X									         X
  Kunth
Baccharis salicifolia	 639	 E	 S, M																													                             X
  (Ruiz & Pav.) Pers.
Bahia absinthifolia	 1368	 E	 -															               X
  Benth.
Bidens aurea (Aiton) 	 799	 E	 - , M																								                        X	 X				    X	 X
  Sherff
Cosmos bipinnatus	 1036	 E	 - , M																                X								        X		  X
  Cav.
Gnaphalium luteo-	 1567	 E	 -								        X				    X		  X												            X	 X
  album L.
Helenium	 687	 E	 S																														                              X
  mexicanum Kunth
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Appendix 2. Continuation.
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Heterosperma	 1340	 E	 -																																                                X
  pinnatum Cav.
Jaegeria glabra (S. 	 1456	 RF	 A																													                             X	 X
  Watson) B.L. Rob.
* Jaegeria pur-	 1614	 RF	 A														              X	 X	 X							       X*			   X	 X	 X				    X
  purascens B.L. Rob
Schkuhria 	 1367	 E	 S, M															               X	 X
  schkuhrioides Thell.
Stevia eupatoria	 753	 E	 T, M																									                         X							       X
  (Spreng.) Willd.
Symphyotrichum	 1566	 E	 T, M		  X												            X			   X		  X						      X	 X		  X	 X	 X		  X	 X		  X		  X
  subulatum (Michx.) 
  G.L. Nesom
Tagetes lucida Cav.	 1037	 E	 - , M																                X
Tagetes micrantha	 1477	 E	 - , M				    X				    X		  X					     X	 X	 X									         X				    X	 X	 X
  Cav.
Tagetes pringlei	 1457	 E	 A															               X	 X								        X	 X	 X			   X			   X
  S. Watson

BRASSICACEAE
Rorippa mexicana	 1584	 E	 A																										                          X				    X				    X	 X
  (DC.) Standl. & Steyerm.

CAMPANULACEAE
Lobelia fenestralis	 1025	 E	 T																														                              X
  Cav.
Lobelia irasuensis  	 1493	 E	 T															               X	 X	 X													             X
  var. fucata  McVaugh

CARYOPHYLLACEAE
Stellaria ovata Willd. 	 1572	 RS	 A																										                          X						      X
  ex D.F.K. Schltdl.

COMMELINACEAE
Commelina	 1095	 E	 T																									                         X	 X	 X			   X	 X	 X
  dianthifolia Delile
Tripogandra	 1496	 E	 S								        X		  X					     X	 X	 X								        X				    X	 X	 X
  purpurascens (S. 
  Schauer) Handlos

CYPERACEAE
Cyperus aff. 	 1526	 E	 T																                X					     X
  entrerianus Boeck.
Cyperus esculentus L.	 1315	 E	 T, E																									                         X	 X	 X												            X
Cyperus flavescens	 1482	 E	 T																	                 X									         X
  L. var. piceus  
  (Liebm.) Fernald
Cyperus luzulae (L.) 	 1007	 E	 T																                X					     X	 X															               X
  Rottb. ex Retz.
Cyperus manimae	 662	 E	 T																	                 X
  Kunth
Cyperus reflexus Vahl	 1617	 E	 T																							                       X						      X
Cyperus sanguineo-	 1364	 E	 T																                X									         X
  ater Boeck.
Cyperus virens	 1556	 E	 T																																					                                     X
  Michx.
Eleocharis aciculares	 1609	 RS	 A, B, E							       X			   X	 X	 X		  X	 X	 X	 X					     X	 X	 X	 X			   X	 X	 X		  X		  X
  (L.) Roem. & Schult.
Eleocharis	 1535	 E	 T, E																				                    X	 X	 X
  atropurpurea (Retz.) J. 
  Presl & C. Presl
Eleocharis	 828	 E	 T																																			                                   X
  coloradoensis 
  (Britton) Gilly
Eleocharis densa	 1619	 E	 A, E					     X								        X		  X		  X	 X					     X	 X	 X		  X			   X	 X	 X
  Benth.
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Appendix 2. Continuation.
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Eleocharis	 973	 E	 T	 X				    X	 X									         X	 X	 X														              X						      X
  dombeyana (Kunth) 
  Roem. & Schult.
* Eleocharis ignota	 1105	 E	 A																		                  X							       X*							       X*
  S. González & M. 
  Reznicek
Eleocharis	 1603	 E	 S, B, E	 X		  X	 X		  X	 X	 X	 X	 X	 X	 X	 X			   X				    X	 X	 X	 X	 X		  X	 X					     X	 X	 X	 X				    X
  macrostachya Britton
Eleocharis minima	 891	 E	 A		  X						      X
  Kunth
Eleocharis montana	 1555	 E	 S, B					     X										          X	 X	 X							       X			   X				    X						      X
  (Kunth) Roem. & Schult.
* Eleocharis aff. 	 1109	 E	 S		  X*
  parishii Britton
* Eleocharis reznicekii	 1437	 E	 A							       X*
  S. González, D.J. 
  Rosen, R. Carter & 
  P.M. Peterson.
Eleocharis schaffneri	 1598	 E	 S			   X	 X	 X	 X	 X	 X	 X						      X				    X	 X				    X		  X		  X	 X	 X		  X		  X			   X
  Boeck.
* Eleocharis tenarum	 1481	 E	 T						      X										          X*	X*								        X	 X			   X		  X	 X			   X
  S. González & M. 
  González E.
* Eleocharis	 1589	 E	 A															               X*						      X	 X
  yecorensis Roalson
** Eleocharis new 	 1313	 E	 S							       X
  specie 1
** Eleocharis new 	 1440	 E	 S																																			                                   X
  specie 2
Karinia mexicana	 1575	 E	 T					     X							       X			   X	 X	 X									         X					     X
  (C.B. Clarke ex Britton) 
  Reznicek & McVaugh
Pycreus niger (Ruiz 	 1127	 E	 T	 X																										                          X
  & Pav.) Cufod.
* Schoenoplectus	 1134	 E	 S		  X*		  X*
  californicus (C.A. 
  Mey.) Soják

ELATINACEAE
* Elatine brachy-	 1618	 RS	 A, E					     X		  X	 X							       X					     X			   X							       X								        X*
  sperma A. Gray
Elatine sp. L.	 669	 RS	 A																														                              X

ERIOCAULACEAE
* Eriocaulon	 1550	 E	 A					     X*		  X*									         X*					     X																                X*	X*
  bilobatum Morong

FABACEAE
Dalea foliolosa	 1379	 E	 -								        X							       X	 X									         X	 X
  (Aiton) Barneby
Macroptilium sp. 	 716	 E	 -																									                         X				    X
  (Benth.) Urb.
Mimosa aculeaticarpa	 634	 E	 -																													                             X
  Ortega
Trifolium amabile	 742	 E	 - , E																																                                X
  Kunth
Trifolium 	 714	 E	 - , E																									                         X
  wormskioldii Lehm. 

HYDROCHARITACEAE
*** Egeria densa	 1115	 RS	 A, B		  X
  Planch.
Najas guadalupensis	 1611	 RS	 A, E		  X	 X	 X		  X		  X		  X	 X				    X	 X	 X			   X	 X		  X				    X	 X	 X	 X			   X			   X		  X
  (Spreng.) Magnus

HYPERICACEAE
Hypericum sp. L.	 787	 E	 T																										                          X			   X	 X
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Appendix 2. Continuation.
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IRIDACEAE
Sisyrinchium	 1243	 E	 S																																		                                  X
  convolutum Nocca

JUNCACEAE
* Juncus arcticus	 1580	 E	 A																										                          X									         X*
  Willd.
Juncus dichotomus	 1568	 E	 A	 X				    X		  X			   X		  X		  X	 X	 X	 X							       X		  X			   X	 X
  Elliott
* Juncus ebracteatus	 1210	 E	 S	 X						      X			   X	 X	 X		  X*													             X
  E. Mey.
Juncus microcephalus	 1613	 E	 A						      X				    X	 X	 X				    X	 X				    X	 X	 X		  X	 X	 X										          X	 X
  Kunth

JUNCAGINACEAE
Triglochin scilloides	 1607	 E	 A, E	 X									         X	 X	 X		  X		  X	 X						      X		  X	 X		  X	 X	 X								        X
  (Poir.) Mering & Kadereit

LAMIACEAE
Salvia sp. L.	 783	 E	 T																										                          X

LENTIBULARICACEAE
Utricularia perversa	 1564	 FS	 A														              X	 X	 X																                X
  P. Taylor

LYTHRACEAE
Cuphea wrightii	 1301	 E	 T																																							                                       X
  A. Grey

MENYANTHACEAE
Nymphoides fallax	 1586	 RF	 A		  X	 X	 X	 X	 X	 X	 X	 X	 X	 X				    X	 X	 X		  X	 X	 X	 X		  X	 X			   X	 X	 X	 X	 X					     X
  Ornduff

NYMPHAEACEAE
Nymphaea gracilis	 1510	 RF	 A, E																					                     X
  Zucc.

ONAGRACEAE
Ludwigia octovalvis	 1551	 E	 S, M, E								        X	 X							       X	 X				    X			   X			   X					     X					     X
  (Jacq.) P.H. Raven
Ludwigia peploides	 1596	 RF	 A	 X								        X				    X						      X	 X				    X	 X		  X	 X	 X	 X	 X	 X	 X				    X
  (Kunth) P.H. Raven

PLANTAGINACEAE
Bacopa procumbens	 1585	 E	 T																                X										          X				    X
  (Mill.) Greenm.
Callitriche deflexa A.  	 1606	 RF	 A							       X																                X		  X			   X										          X
  Braun ex Hegelm.
Callitriche 	 1605	 RF	 A, E										          X	 X	 X		  X									         X															               X
  heterophylla Pursh
Hippuris vulgaris L.	 1354	 RS	 A, E																									                         X							       X
Plantago linearis	 1242	 E	 S																																		                                  X
  Kunth

POACEAE
Bouteloua dactyloides 	 1226	 E	 S																																	                                 X
  (Nutt.) Columbus
Diplachne fusca L.)  	 1592	 E	 S, E		  X			   X	 X	 X	 X	 X											           X	 X						      X					     X			   X
  P. Beauv. ex Roem. 
  & Schult.
Distichlis spicata	 1569	 E	 T, E														              X																						                      X
  (L.) Green
Echinochloa crus-	 926	 E	 T, F, E					     X																																		                                  X
  galli (L.) P. Beauv.
Echinochloa crus-	 1474	 E	 S	 X	 X						      X	 X				    X				    X	 X									         X					     X	 X	 X					     X
  pavonis (Kunth) Schult
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* Echinochloa 	 1602	 E	 S, F						      X			   X				    X*										          X	 X	 X		  X		  X		  X	 X
  oplismenoides (E. 
  Fourn.) Hitchc.
Eragrostis plumbea	 1488	 E	 T, F															               X	 X	 X
  Scribn. ex Beal
*** Glyceria fluitans 	 1601	 E	 A, E																							                       X		  X
  (L.) R. Br.
Luziola fluitans	 1615	 RS	 A					     X	 X	 X	 X		  X	 X			   X	 X	 X	 X		  X		  X	 X	 X	 X	 X	 X	 X	 X	 X	 X	 X	 X		  X			   X	 X
  (Michx.) Terrell & 
  H. Rob.
Panicum aff. lacustre	 1387	 E	 S												            X	 X		  X											           X
  Hitchc. & Ekman
Paspalum distichum L.	 1506	 E	 A, E	 X	 X	 X	 X	 X	 X	 X	 X	 X			   X			   X				    X	 X				    X	 X	 X	 X		  X	 X	 X	 X			   X	 X
Paspalum plicatulum	 1031	 E	 T																                X
  Michx.
Poa annua L.	 561	 E	 T, E																											                           X
Setaria parviflora 	 555	 E	 T, E															               X
  (Poir.) Kerguélen
Sporobolus atrovirens	 1498	 E	 T		  X																								                        X
  (Kunth) Kunth
Sporobolus indicus	 757	 E	 T																										                          X			   X		  X
  (L.) R.Br.

POLYGALACEAE
Polygala alba Nutt. 	 970	 E	 T																																					                                     X
Polygala subalata	 1519	 E	 T															               X	 X					     X																                X
  S. Watson

POLYGONACEAE
Persicaria mexicana	 1616	 E	 S		  X	 X	 X	 X	 X	 X	 X	 X	 X			   X	 X	 X	 X	 X	 X		  X	 X		  X	 X	 X	 X	 X	 X	 X	 X	 X	 X	 X	 X	 X		  X		  X
  (Small) Small
Polygonum	 1347	 E	 A, M, E																									                         X		  X	 X				    X							       X
  punctatum Elliott
Rumex crispus L.	 1570	 E	 T, M													             X	 X			   X	 X							       X	 X	 X		  X	 X	 X			   X					     X

PONTEDERIACEAE
* Heteranthera limosa	 1574	 RF	 A	 X	 X			   X	 X	 X	 X	 X		  X						      X	 X	 X		  X	 X				    X		  X	 X	 X		  X	 X	 X				    X*
  (Sw.) Willd.
Heteranthera	 1588	 RF	 A	 X	 X	 X	 X	 X	 X	 X	 X	 X		  X		  X		  X	 X	 X	 X	 X	 X				    X			   X	 X	 X	 X	 X	 X					     X
  peduncularis Benth.

POTAMOGETONACEAE
Potamogeton	 1542	 RF	 A		  X			   X	 X	 X				    X	 X				    X					     X					     X												            X
  diversifolius Raf.
* Potamogeton	 1612	 RF	 A, E	 X*	X*	 X*	 X*	 X*	 X*		  X*	 X*	 X*	 X*	X*			   X		  X		  X	 X	 X	 X	 X						      X			   X				    X
  nodosus Poir.

RUBIACEAE
Galium cf. 	 1068	 E	 -															               X									         X						      X
  proliferum A. Gray

SCROPHULARIACEAE	
Limosella aquatica L.	 1604	 RS	 A, E																							                       X			   X			   X
Limosella australis	 628	 RS	 A																													                             X
  R. Br.

SOLANACEAE
* Nierembergia	 1312	 E	 A																																			                                   X*
  angustifolia Kunth

VERBENACEAE
Glandularia	 788	 E	 -																										                          X
  teucriifolia (M. 
  Martens & Galeotti) 
  Umber
Verbena carolina L.	 789	 E	 -																									                         X	 X	 X		  X	 X
Verbena sp. L.	 824	 E	 -																																			                                   X
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