
Phylogenetic and evolutionary studies of the South American species of Deyeuxia (Poaceae, 

Pooideae, Poeae) based on morphological, anatomical and molecular characters. 

 

INTRODUCTION  
Deyeuxia Clarion ex P. Beauv. is one of the richest genera of native species in South America 

(Rúgolo de Agrasar, 2006). This genus occurs mainly along the Andes mountain range, which 

represents an important center of species diversification (i.e., high Peru and Bolivia Andes). 

Nevertheless, other authors recognized Deyeuxia with a broader distribution, hence occurring also in 

Asia and Oceania (Edgar et al., 2000). In previous taxonomical and systematical studies, Rúgolo de 

Agrasar (2006, 2012) and Escalona (1988) recognized 70 taxa to this genus in paramos and puna of 

South America. Many of them were abundant and palatable for cattle, and a few of them reaching 

5000 m above sea level, only found in restricted or endemic areas.  

The validity of this genus is still under discussion. The genus Deyeuxia has been widely 

discussed and usually considered as a synonym or a section of Calamagrostis Adans. The 

delimitation between both genera has been principally supported by the presence or absence of a 

rachilla extension, the difference between glumes length and the variation in callus and rachilla 

pubescence. Phylogenetic studies based on molecular markers (Saarela et al., 2017) as well as 

molecular and morphological studies (Soreng et al., 2017), which included a partial sampling of the 

South American and Eurasian species of Deyeuxia, indicated that: a) both Calamagrostis and 

Deyeuxia are polyphyletic, b) clades including Calamagrostis p.p. and Deyeuxia p.p. from Mexico, 

Central and South America are grouped in Koeleriinae B together with other genera such as 

Graphephorum Desv., Leptophyllochloa C. E. Calderón, Peyritschia E. Fourn. and Trisetum Pers. or 

in the clade Aveninae, c) the Eurasian species of Deyeuxia form a clade with North American 

species of Calamagrostis, Ammophila Host, Podagrostis (Griseb.) Scribn. & Merr. and 

Chascolytrum Desv., d) the specimens of temperate regions, as well as the type species of Deyeuxia 

and Calamagrostis s. str. are located in the Agrostidinae clade, supporting the classification of 

Deyeuxia as a synonym of Calamagrostis, and e) a subgroup including South American taxa of 

Deyeuxia (8 of 15 spp. from D. Sect. Stylagrostis) formed a robust clade with Deschampsia P. 

Beauv., which reinforce the transfer of these species to the latter genus.  

According to a recent treatment, most of the South American species of Deyeuxia within the 

Koeleriinae clade B of the Aveninae J. Presl. (Saarela et al., 2017) has been transferred to the genus 

Cinnagrostis Griseb. (Peterson et al., 2019). This taxonomical decision was based on a molecular 

phylogeny that considers three plastids and one nuclear markers (Saarela et al., 2017; Romaschenko 

et al., in prep.). Moreover, new combinations and genera were made over weakly supported 

molecular clades (Saarela et al. 2017) and about phylogenetic results unpublished. On this basis, we 

decided to maintain Deyeuxia until additional diagnostic morphological and anatomical characters, 

as well as newly molecular sequences, can be added to test the generic classification (Ferrero et al., 

in prep.). 

 

OBJETIVES 

- Contribute to the revision of the genus Deyeuxia through phylogenetic studies using all 

available evidences (morphological, anatomical and molecular), elaborating a data matrix to be 

analyzed in combination.  

- Analyze the herbaria specimens from different geographical areas through intensive 

observational and measurements.  

- Explore the hybrid origin of some Deyeuxia taxa and/or early radiation within the genus 

based on topological inconsistencies, polytomies and the construction of phylogenetic networks. 

- Determine the divergence times between South American lineages of the genus and establish 

the distribution area of Deyeuxia species.   

 

MATERIAL AND METHODS  
The purpose of the present grant proposal is to obtain financing for a research visit to 

Bolivian herbaria, in order to study botanical specimens housed at HSB and LPB. There, I will be 



able to analyze all the specimens of Deyeuxia, with the aim to find diagnosable morphological 

characters to distinguish the endemic species of this country, to elaborate identification keys and to 

build a morphological matrix to be used in phylogenetic studies.  

Taxonomical, anatomical, morphological and molecular studies will be performed in the 

largest possible species number of the genus Deyeuxia of South America in order to have 

representative sampling as well as selected outgroups. Representatives of the closest relatives such as 

North American Calamagrostis and species of Deschampsia and Cinnagrostis will also be 

considered. Additionally, specimens from the main foreign (CONC, CUZ, LPB, MO, SGO, US, K, 

among others) and Argentinian herbaria (BAA, BAB, CTES, LP, LIL, MERL, and SI) are being 

analyzed.  

The specimens will be studied under a stereoscopic magnifying glass. For each discrete 

morphological character, states will be defined and codified (presence/absence or multi-state). The 

continuous morphological character will be expressed as a range of measurements. Up to the present, 

there is a list of 125 morphological selected characters (111 discrete and 14 continuous). These 

characters are related to: habit, rizhome, culms, leaves, inflorescence, spikelets, bracts, flower, 

lodicules, caryopsis, as well as anatomical characters in leaf transverse section and surface view. All 

these data will be included in a morpho-anatomical matrix.  

In addition, endemic specimens from Bolivia will be collected to extract DNA and add the 

molecular data matrix obtained at the time. The total genomic DNA will be extracted and purified 

from dehydrated leaves on silica gel following the CTAB method (Doyle & Doyle, 1987). Four 

plastidial markers (ndhF, rpoA, trnL-F and matK) and the nuclear markers ITS1-5.8S-ITS2 will be 

amplified by PCR reactions, according to current protocols. Only the informative regions will be 

selected. At the same time, we will include in our analysis the sequences published in GenBank by 

Saarela et al. (2017) and Pimentel et al. (2017). Sequencing reactions will be requested to Macrogen 

Inc. (Seoul, Korea), who will proceed according to standard protocols. The sequences will be edited 

using the software Chromas Pro ver. 1.3.4 (Technelysium Pty, Ltd, Tewantin, Australia) and aligned 

using BioEdit v7.0.5 (Tom Hall, Ibis therapeutics, Calsbad, California).  

In order to determine evolutionary relationships, sequence data of nuclear and plastid markers 

and morpho-anatomical data will be analyzed separately and combined using maximum parsimony 

with software TNT (Goloboff et al., 2008), Bayesian interference using the software Mr. Bayes 3.2 

(Ronquist et al., 2012) and network reconstruction through Splitstree (Huson, 1998).  

 

OTHER IMPORTANT INFORMATION 

It is appropriate to mention that in Bolivia, Rúgolo & Villavicencio (1998), cited 58 taxa 

from Deyeuxia of which 14 do not grow in Argentina (i.e., D. boliviensis (Hack.) Villav., D. ciliata 

Rúgolo & Villav., D. mandoniana Wedd., among others). Because of this, obtaining the IAPT grant 

will enable my visit and work in the HSB and LPB herbaria, which has an important collection of 

Deyeuxia specimens and related genera of the Agrostideae subtribe. Principally, it is going to let me 

study and know specimens of the genus that I can’t find in Argentina. During my stay I will be able 

to analyze a wide diversity of species taking into account the extensive list of morpho-anatomical 

characters, complete the data matrices, study type specimens, generate a matrix with geographical 

data, analyze indet. specimens and consult bibliography in the library of the institution. In parallel, 

this scholarship will be a very enriching experience on a personal and professional level. It will allow 

me to know and consult one of the representative herbariums in collections of American grass 

species and interact with specialists in Poaceae as well as with researchers from different institutions 

and specialities. 

Due to the economic and financial situation of our country the National Subsidies Funds to 

Science are not enough to arrange trips to collection and visit International Herbaria for 

morphological studies. For this reason, the awarding of the IAPT grant would provide a valuable 

financial support for herbaria visits (HSB and LPB) and collection trips in Bolivia, as part of the 

activities in my Ph.D. thesis on Deyeuxia (at the University of Buenos Aires).  

 

BUDGET 



The IAPT grant would allow me to perform a research visit to several botanical institutions in 

Bolivia. These are: HPB (Herbario del Sur de Bolivia) in Sucre, and LPB (Herbario Nacional de 

Bolivia, Universidad Mayor de San Andrés) in La Paz. The estimated duration of this research visit 

is around three weeks. 

I am requesting: 

- Round-trip air ticket Buenos Aires (Argentina) – Sucre (Bolivia): U$S 850.- 

- Round-trip air ticket Sucre – La Paz (Bolivia): U$S 100.- 

- Lodging expenses for 7 days in Sucre and 7 days in La Paz: US$ 300 

- Meals and incidental expenses in Bolivia (US$ 50/day, 15 days): US$ 750.- 
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