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 30 

Abstract 31 

Accumulating evidence is suggesting more frequent tropical-to-temperate transitions than 32 

previously thought. This raises the possibility that biome transitions could be facilitated by 33 

precursor traits. A wealth of ecological, genetic and physiological evidence suggests overlap 34 

between drought and frost stress responses, but the origin of this overlap, i.e. the evolution 35 

of these responses relative to each other, is poorly known. Here, we test whether 36 

adaptation to frost and/or severe winters in grasses (Poaceae) was facilitated by ancestral 37 

adaptation to drought. We used occurrence patterns across Köppen-Geiger climate zones to 38 

classify species as drought, frost and/or winter tolerant, followed by comparative analyses. 39 

Ancestral state reconstructions revealed different evolutionary trajectories in different 40 

clades, suggesting both drought-first and frost-first scenarios. A model of correlated 41 

evolution was not supported when transition rate heterogeneity was taken into account or 42 

compared to traits simulated under independent evolution. Our findings provide some 43 

support for ancestral drought tolerance facilitating transitions to cold, temperate biomes, at 44 

least in some clades. Different scenarios in different clades is consistent with present-day 45 
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grasses being either cold or drought specialists, possibly as a consequence of trade-offs 46 

between different stress tolerance responses. 47 

 48 

Keywords: biome transition, correlated evolution, GBIF data, Köppen-Geiger, rate-49 

heterogeneity, severe winter 50 
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Introduction 52 

 53 

A general pattern of plant diversity is that it is highest in the warm, wet tropics and declines 54 

towards the poles, where conditions become colder and more seasonally variable. Most 55 

major angiosperm clades originated in the tropics, as tropical climates predate temperate 56 

ones (e.g. Judd et al. 1994; Ricklefs and Renner 1994; Zanne et al. 2014). When temperate 57 

biomes expanded after the Eocene, tropical lineages in emerging temperate biomes had to 58 

adapt to drier, colder and more seasonal climates to persist (Eldrett et al., 2009; Kerkhoff et 59 

al., 2014; Zachos et al., 2001). Yet, many clades do not occur at higher latitudes, despite 60 

plenty of evolutionary opportunity and time to become established there (Donoghue, 2008). 61 

Causes of this latitudinal diversity gradient have been the subject of a debate spanning 62 

decades (Fine & Ree, 2006; Hillebrand, 2004; Jansson et al., 2013; Kerkhoff et al., 2014; 63 

Mittelbach et al., 2007; Rohde, 1992; Wiens & Donoghue, 2004; Wiens & Graham, 2005). 64 

One prevalent explanation assumes that tropical-to-temperate transitions have been 65 

infrequent because adapting to novel, and especially freezing, climates is difficult (e.g. 66 

Wiens and Donoghue 2004; Wiens and Graham 2005; Donoghue 2008; Wiens et al. 2010; 67 

Körner 2016). As a result, temperate clades are expected to be clustered phylogenetically 68 

and nested within tropical clades (Kerkhoff et al., 2014).  69 

Previous reviews have suggested that approximately 40% - 50% of all angiosperm 70 

families have temperate lineages (Preston & Sandve, 2013; Stevens, 2001), and indeed, on a 71 

global scale, biome shifts are thought to have been rare (Crisp et al., 2009). However, recent 72 

research is indicating that tropical-to-temperate transitions may have been more frequent 73 

than currently thought (Donoghue & Edwards, 2014; Jansson et al., 2013; Nürk et al., 2018; 74 

Zizka et al., 2020), apparently having occurred multiple times independently, even within 75 
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single families (e.g. Poaceae; Edwards and Smith 2010, Schubert et al. 2020; 76 

Amaranthaceae; Cousins-Westerberg et al. 2023) and genera (e.g. Viburnum; Schmerler et 77 

al. 2012; Spriggs et al. 2015). This raises the possibility that such transitions are not 78 

necessarily as difficult as widely assumed, which in turn could imply that biome transitions 79 

are facilitated by evolutionary precursor trait(s) (also referred to as “pre-adaptations” or 80 

“enabler traits”; Edwards and Donoghue 2013; Donoghue and Edwards 2014). For tropical-81 

to-temperate transitions, such precursors could be related to ancient stress tolerance 82 

mechanisms that have been repurposed for the specific challenges of a cold, temperate 83 

climate (Preston & Sandve, 2013). If so, we would expect adaptations to frost and long 84 

winters to have arisen more frequently in clades with such evolutionary precursor(s) than in 85 

clades without them, leading to a pattern of multiple apparent “independent” transitions to 86 

a temperate climate in those clades. 87 

Temperate plants are confronted by a range of abiotic stresses. For example, frost 88 

impacts plants on many levels, ranging from dehydration stress caused by the lack of fluid 89 

water, to damage to the structural integrity of cells and biomembranes caused by ice crystal 90 

formation (Preston & Sandve, 2013; Sakai & Larcher, 1987). Additionally, plant growth slows 91 

down at temperatures below 5 qC and comes to a near standstill at freezing (Körner, 2016; 92 

Nievola et al., 2017). Overcoming these abiotic stresses and evolving frost tolerance 93 

requires major physiological innovations (Donoghue, 2008; Lancaster & Humphreys, 2020; 94 

Sakai & Larcher, 1987; Wiens & Donoghue, 2004). 95 

Plants in freezing areas can be exposed to frost episodically (e.g. diurnally), or 96 

periodically (i.e. during prolonged periods of seasonal or even permanent frost). 97 

Temperatures can drop below freezing occasionally in the tropics (e.g. on tropical 98 

mountains) and across the temperate zone, but plants in areas with long, cold winters are in 99 
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addition confronted by seasonal variation in precipitation, temperature and day length and 100 

must endure long periods of low (but not necessarily freezing) temperatures. Frost 101 

tolerance alone is thus insufficient to survive cold, temperate winters, which requires a suite 102 

of physiological and phenological adjustments in response to seasonal change (cold 103 

acclimation and vernalisation) and a short (and possibly cold) growing season. To capture 104 

some of the stress tolerance mechanisms required by temperate plants, we separately 105 

consider exposure to both frost and severe winters in this study.  106 

  There is strong ecological, genetic and physiological evidence that adaptations to low 107 

temperature and drought stress are not independent. On a cellular level, the dehydration 108 

caused by extracellular ice is virtually identical to dehydration stress caused by drought 109 

(Körner, 2016; Sakai & Larcher, 1987), and several genes involved in responses to cold and 110 

frost stress are also expressed during drought stress (Birkeland et al., 2021; Das et al., 2023; 111 

Schubert, Grønvold, et al., 2019; Zhong et al., 2018). Both periodic drought and winter 112 

present long periods without possibilities for photosynthesis, and plants need storage 113 

carbohydrates that can be hydrolysed to provide fuel to survive both of these conditions. 114 

Further, plants from dry mountains are more frost tolerant than those from wet ones 115 

(Sierra-Almeida et al., 2016), and water-deficiency pre-treatment can increase frost 116 

tolerance whereas pre-treatment with heat does not affect subsequent frost tolerance 117 

(Sumner et al., 2022). However, while there is plenty of evidence for a correlation between 118 

responses to frost and drought stress, much less is known about how the overlap among 119 

different abiotic stress responses evolved. One hypothesis is that ancient stress tolerance 120 

mechanisms might have been beneficial to surviving in both cold and dry areas (Folk et al., 121 

2020; Preston & Sandve, 2013). Another hypothesis is that lineages that transitioned to 122 

freezing areas might have been predisposed to do so thanks to precursor traits that are 123 
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beneficial in a freezing environment but evolved in response to aridity in the tropics (e.g. 124 

small conduits and a herbaceous habit; Zanne et al. 2014).  125 

In general, some strategy for avoiding dehydration is thought to be more ancient 126 

than any adaptation to low temperature stress. Early land plants (Embryophyta) 127 

transitioning to terrestrial environments ca. 500 million years (Ma) ago were most likely 128 

desiccation tolerant; thus desiccation tolerance is thought to be an ancestral trait in land 129 

plants and a key component of adaptation to life on land (Bowles et al., 2021; Oliver, 1917; 130 

Preston & Sandve, 2013; Sakai & Larcher, 1987). However, desiccation tolerance is less 131 

common in vascular plants (Tracheophyta); their origin saw the evolution of vascular tissue 132 

and other regulatory and morphological complexities that enabled them to tolerate dry 133 

conditions (Bowles et al., 2021; Harrison, 2017). Thus, desiccation tolerance was probably 134 

lost in the ancestor of vascular plants and replaced by early forms of drought tolerance 135 

(Bowles et al., 2021). In contrast, while cool-climate pockets may have been present in mid-136 

latitude mountain areas in the Northern Hemisphere in the Eocene (56–34 Ma; Hagen et al. 137 

2019), the emergence of cold and freezing environments of today is not thought to have 138 

begun until the late Eocene or early Oligocene (i.e. mainly in the past ca. 34 Ma; Eldrett et 139 

al., 2009; Liu et al., 2009; Pound & Salzmann, 2017; Zachos et al., 2001). Thus, strategies for 140 

dealing with low temperature stress across living land plants are thought to have evolved by 141 

independent repurposing of ancestral stress pathways (e.g. related to dehydration; Preston 142 

& Sandve, 2013; Schubert et al., 2020; Schubert, Grønvold, et al., 2019), rather than 143 

representing ancestral traits. 144 

Here we explore the idea of existing stress responses facilitating adaptation to 145 

freezing environments in grasses (Poaceae), by testing whether there is evidence that 146 

drought tolerance could have acted as the evolutionary precursor that facilitated 147 
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persistence in the emerging cold environments of the Oligocene. Poaceae is one of the five 148 

largest angiosperm families, with over 11,000 species and 800 genera distributed largely in 149 

two main clades: the BOP clade (Bambusoideae, Oryzoideae, Pooideae) and PACMAD clade 150 

(Panicoideae, Aristidoideae, Chloridoideae, Micrairoideae, Arundinoideae, Danthonioideae; 151 

Kellogg 2001; Clayton et al. 2006; Hodkinson 2018; Figure 1). They are well suited for testing 152 

our hypothesis of precursor traits due to their cosmopolitan distribution, occurring from 153 

moist tropical forests and tropical savannahs to arctic tundras and alpine meadows, 154 

including some of the harshest environments on Earth (e.g. hot and cold deserts, saline 155 

environments and Antarctica; Bannister 2007; Gibson 2009; Strömberg 2011; Bennett et al. 156 

2013; Visser et al. 2013; Kellogg 2015; Linder et al. 2018).  157 

Grasses are thought to have originated in the Cretaceous (ca. 93–125 Ma ago; Huang 158 

et al. 2016; Gallaher et al. 2019; Schubert et al. 2020), most likely in deep shade, as 159 

understorey plants of moist, warm forests (Bouchenak-Khelladi et al., 2010; Gallaher et al., 160 

2019; Kellogg, 2001; Strömberg, 2011). Such habitats are today characteristic of a few small 161 

lineages that are successively sister to the rest of the family (Anomochloideae, Pharoideae 162 

and Puelloideae), the bamboos (Bambusoideae) and Brachyelytrum, which is sister to the 163 

rest of the Pooideae. However, the vast majority of grasses today occupy open 164 

environments (Elliott et al., 2023). 165 

Transitions from closed to open environments are thought to have happened 166 

multiple times, certainly independently in the BOP and PACMAD clades, but exactly how 167 

many times and in which lineages is still unclear. Estimates range from one to as many as 168 

four independent transitions in the BOP clade, mainly in Pooideae, and one or possibly two 169 

in the PACMAD clade (Bouchenak-Khelladi et al., 2010; Elliott et al., 2023; Kellogg, 2001; 170 

Zhang et al., 2022). Both fossil and phylogenetic evidence suggests grasses began 171 
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transitioning to open habitats around 67–58 Ma (Gallaher et al., 2019; Schubert, Marcussen, 172 

et al., 2019; Strömberg, 2011), at different times on different continents (Edwards et al., 173 

2010; Strömberg, 2011). These transitions most lilkely occurred in response to increased 174 

aridity combined with altered disturbance regimes (seasonality, fire and herbivory), with 175 

less support for a role for global cooling (Edwards et al., 2010; Kellogg, 2015; Strömberg, 176 

2011). 177 

Similarly, grasses have transitioned from tropical to temperate climates multiple 178 

times independently, most notably leading to the radiation of two distantly related lineages 179 

into cool temperate zones, the Pooideae and Danthonioideae. However, frost tolerance has 180 

never been reconstructed as deeply as the nodes at which transitions to open habitats are 181 

implied (Edwards & Smith, 2010; Elliott et al., 2023; Humphreys & Linder, 2013; Linder et al., 182 

2018; Sandve & Fjellheim, 2010; Schubert, Grønvold, et al., 2019). This suggests that grasses 183 

adapted to aridity before cold and frost and sets up predictions for which clades may have 184 

been predisposed to adapting to low temperatures under the hypothesis tested here. The 185 

level of cold and drought experienced by present-day grasses varies tremendously, e.g., with 186 

certain bamboos and PACMAD grasses also occurring in cold climates and cold temperate 187 

grasses occurring in both mesic (e.g. Glyceria) and dry (e.g. Triticum) habitats (Edwards & 188 

Smith, 2010; Humphreys & Linder, 2013; Schubert et al., 2020; Schubert, Marcussen, et al., 189 

2019; Visser et al., 2013; Watcharamongkol et al., 2018; Zhang et al., 2022). Thus, the 190 

hypothesis that drought tolerance was a precursor trait to frost tolerance requires detailed 191 

analysis. 192 

We use occurrence in areas that experience frost, severe winter and drought, 193 

according to the Köppen Geiger climate classification (Beck et al., 2018; Köppen, 2011), as a 194 

proxy for tolerance of each of these stresses. We refer to these stress tolerances in their 195 
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broadest sense, e.g. ‘frost tolerance’ includes frost escape (e.g. spring annuals), frost 196 

avoidance or resistance (e.g. supercooling) and true frost tolerance (e.g. control of ice 197 

crystal formation). We then use phylogenetic comparative methods to test for evidence 198 

consistent with drought tolerance as a precursor for adapting to a temperate climate, 199 

specifically, to frost and severe winters. We first reconstruct ancestral states for drought, 200 

frost and winter tolerance separately to visually assess whether 1) frost and/or winter 201 

tolerant clades are nested within drought tolerant clades, or appear to arise more 202 

frequently in clades that were ancestrally drought tolerant. Next, because evolutionary 203 

transitions happen along branches and not at nodes, we model evolutionary transitions 204 

between sensitive and tolerant states simultaneously for two traits to test whether 2) 205 

drought tolerance evolves first and transitions to frost and winter tolerance are more 206 

frequent in drought tolerant than drought sensitive lineages. Finally, we 3) verify the models 207 

of correlated evolution with alternative null models and simulated data, and 4) test the 208 

effect of different species distribution thresholds for scoring species as drought, frost or 209 

winter tolerant.  210 

 211 

Methods 212 

 213 

Geographical and phylogenetic data 214 

Geographical data were obtained from the Global Biodiversity Information Facility (GBIF, 215 

www.gbif.org). All GBIF entries with the family name “Poaceae” were downloaded on 25-02-216 

2020 (https://doi.org/10.15468/dl.26b2o8), resulting in over 28 million observations. To 217 

remove erroneous and inaccurate observations, the following filtering steps were then 218 

followed. Observations that had coordinates with fewer than two decimals in either the 219 

.CC-BY 4.0 International licensemade available under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is 

The copyright holder for this preprintthis version posted July 2, 2024. ; https://doi.org/10.1101/2024.06.29.601311doi: bioRxiv preprint 

https://doi.org/10.15468/dl.26b2o8)
https://doi.org/10.1101/2024.06.29.601311
http://creativecommons.org/licenses/by/4.0/


 11 

latitude or longitude were removed. The CoordinateCleaner package (v. 2.0-15; Zizka et al., 220 

2019) in R (v 3.6.3; R Core Team, 2020) was used to filter out observations with invalid 221 

coordinates, with equal or zero latitude and longitude coordinates, observations located in 222 

oceans, biodiversity institutions, GBIF headquarters, capital cities, country or province 223 

centroids and observations where the coordinates did not match the country code. Several 224 

major crop and horticultural species were removed manually, as these are likely to occur far 225 

outside their native ranges (and potentially climate niches). These were: wheat (Triticum 226 

aestivum L.), barley (Hordeum vulgare L.), sugarcane (Saccharum officinarum L.), corn (Zea 227 

mays L.), oats (Avena sativa L.), rice (Oryza sativa L.), sorghum (Sorghum bicolor (L.) 228 

Moench), rye (Secale cereal L.), ryegrasses (Lolium multiflorum Lam. and Lolium perenne L.), 229 

silvergrasses (Miscanthus sinensis Andersson and Miscanthus giganteas J.M.Greef & Deuter 230 

ex Hodk. & Renvoize), pampas grass (Cortaderia selloana (Schult. & Schult.f.) Asch. & 231 

Graebn.), switchgrass (Panicum virgatum L.) and several millets (Setaria italica (L.) P.Beauv., 232 

Eleusine coracana (L.) Gaertn., Cenchrus americanus (L.) Morrone and Panicum 233 

dichotomiflorum Michx.). 234 

Next, the geographical observations were matched to a phylogenetic tree comprising 235 

of 3595 species (Spriggs et al. 2014), using both the currently accepted species name 236 

(“species”) and the name used in the original GBIF entry (“verbatimScientificName”). This 237 

was done to minimise the chance of omitting species due to synonymy differences (e.g. if 238 

two species were previously considered separate but have now been synonymised, and are 239 

represented by two tips in the tree). We chose this method as currently synonymous tips 240 

were not always each other’s closest relatives, and we did not want to make (arbitrary) 241 

decisions on pruning one of these tips. However, this approach also opens the possibility of 242 

a single GBIF observation being matched to two different tips in the tree; however, this was 243 
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true for only a tiny fraction of all data: in the final dataset 19,924 observations (0.33%) were 244 

matched to two species (tips). Overall, 2531 species with GBIF data could be matched to the 245 

tree using currently accepted names and 2546 using the name in the original GIBF entry. In 246 

the end, the filtering and species matching steps resulted in a dataset comprising of 247 

phylogenetic information and at least ten GBIF observations for 2731 species.  248 

As part of our filtering process, we deemed geographical information based on fewer 249 

than ten GBIF observations per species unreliable and those species were therefore 250 

removed from the dataset (428 species). However, low taxon sampling may be at least as 251 

big of a limitation as few geographical occurrence records, and recent studies have included 252 

fewer or less precise geographical occurrence data (Pironon et al., 2024; Smith et al., 2023). 253 

To include as many species as possible, we therefore retained species with 5-9 GBIF 254 

observations if they are also known only from a single botanical country or first-level 255 

province, as defined under the World Geographical Scheme for Recording Plant 256 

Distributions by the Taxonomic Databases Working Group (TDWG; Brummitt et al. 2001). 257 

Information on the distribution of grass species among TDWG regions was obtained from 258 

GrassBase (Clayton et al. 2006 onwards). This resulted in the inclusion of an additional 69 259 

species, considered endemic (Supplementary Text, Supplementary Table 1), bringing the 260 

final total to 2800 species (Supplementary Figure 1). The number of geographical 261 

occurrence records per species in this dataset ranged from 5 to just over 1 million (for 262 

Holcus lanatus L. and Dactylis glomerata L.).  263 

Finally, to prevent a bias when linking the geographical data to climate data due to 264 

high sampling in certain areas, and to remove duplicate GBIF entries, the geographical 265 

dataset was reduced to one observation per tile (in a 30 arc-second grid) per species using 266 

the raster package (v. 3.1-5; Hijmans, 2020). Following this, the number of unique 267 
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observations per species ranged from 1 to 175,810, averaging at 2152 unique observations 268 

per species. The final dataset consisted of 2800 species with both geographical and 269 

phylogenetic data and just over 6 million GBIF observations.  270 

 271 

Defining areas experiencing drought, frost and severe winter using Köppen-Geiger climate 272 

zones 273 

It is notoriously difficult to define drought in an ecologically meaningful way, and to delimit 274 

areas that experience drought (Slette et al., 2019). Because of this, we used Köppen-Geiger 275 

climate zones to define geographical areas experiencing drought, frost and severe winter 276 

(Supplementary Table 2). Köppen-Geiger zones divide the world into five main climate zones 277 

based on their vegetation composition: Tropical (A), Arid (B), Temperate (C), Continental (D) 278 

and Polar (E), and each zone is then further divided into subzones based on temperature 279 

and precipitation criteria (Köppen 2011; Beck et al. 2018). Each zone was scored as 280 

experiencing drought, frost and/or winter as follows. Zones B (arid and semi-arid climates), 281 

Aw and As (tropical savannahs) were scored as experiencing drought. Additionally, zone Csa 282 

was scored as experiencing drought due to its combination of high temperatures and low 283 

precipitation during the summer months (e.g. Los Angeles, Perth and Valencia).  284 

For consistency, we also used Köppen-Geiger zones to define areas experiencing 285 

frost and severe winters (Supplementary Table 2). Köppen-Geiger zones classified as 286 

experiencing frost were defined as having one or more months averaging below 0 °C; the D 287 

and E zones fulfilled this criterion. Although zones Bxk, Cxb, and Cxc do not have any months 288 

averaging below 0 °C, they do experience occasional to regular frost during the winter 289 

months (e.g. Reno [Nevada, USA] and the Patagonian Desert for Bxk; Cape Town, Mexico 290 

City and Plymouth [UK] for Cxb; and Balmaceda [Chile], Bodø [Norway] and the Faroe 291 
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Islands for Cxc). Therefore, they were also scored as experiencing frost. Zones with severe 292 

winter were defined as those experiencing frost and a cool, short growing season with a 293 

maximum of three months averaging above 10 °C. This included zones Cxc, Dxc, Dxd and E 294 

(Supplementary Table 2).  295 

 296 

Species distribution thresholds and sensitivity analyses 297 

Following the scoring of which geographical areas experience drought, frost and severe 298 

winter, the GBIF geographical occurrence records were linked to this scoring to determine 299 

which species are exposed to drought, frost or severe winter in their native ranges using the 300 

R packages kgc (v. 1.0.0.2; Bryant et al., 2017) and raster (v. 3.1-5; Hijmans, 2020). We 301 

acknowledge that inferring physiological tolerances from occurrence patterns can both 302 

underestimate and overestimate true tolerances, e.g. if species distributions are strongly 303 

structured according to microclimatic variation (Greiser et al., 2020). However, it is still a 304 

useful approach at macroevolutionary scales (Humphreys & Linder, 2013).  305 

We considered species drought, frost and/or winter tolerant if at least 20% of their 306 

geographical observations fell in Köppen-Geiger zones scored accordingly. We chose this 307 

threshold to remove species occurring, but not established, in areas with drought, frost or 308 

severe winter, with an emphasis on representing each species’ optimal climate niche rather 309 

than its extremes. These species will hereafter be referred to as “drought tolerant”, “frost 310 

tolerant” and “(severe) winter tolerant”, respectively. We also tested whether our results 311 

are contingent on the use of this threshold by creating two alternative datasets in which 312 

species were considered “tolerant” if at least 5% or 50% of their occurrence records fell in 313 

an area experiencing drought, frost and/or winter. Analyses were run on data compiled 314 
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using all three thresholds (20%, the “main” dataset; 5% and 50%, the “sensitivity” datasets), 315 

making nine datasets in total (3 traits x 3 thresholds). 316 

 317 

Ancestral state reconstructions of drought, frost, and winter tolerance 318 

To visualise the pattern of evolution for each of drought, frost and winter tolerance 319 

separately, we performed ancestral state reconstructions using the “hidden rates” Markov 320 

models implemented in the R package corHMM (Beaulieu et al., 2013, 2020). This method 321 

takes rate heterogeneity during the course of evolution and among clades into account, and 322 

has been shown to perform similarly to other rate-variable methods (King & Lee, 2015) . In 323 

the simplest corHMM model, the one-rate category model, a binary trait evolves with the 324 

same rate across the entire tree. This is equivalent to a standard model for a binary trait 325 

with one rate of gain and one rate of loss (all rates different; Beaulieu et al., 2013). The 326 

constraints on the model are then relaxed, stepwise, to generate increasingly complex 327 

models by adding additional rate categories. The two-rate category model thus allows each 328 

state to evolve in a fast and a slow rate category, with each rate category having its own 329 

rate of both gain and loss, as well as a rate of moving to the other rate category. In the 330 

three-rate category model, there are fast, medium, and slow rate categories, and so on, 331 

until the most complex model currently implemented in corHMM, the five-rate category 332 

model (Beaulieu et al., 2013). The models do not allow for both the trait and transition rate 333 

category to change simultaneously (e.g. from “sensitive-slow” to “tolerant-fast”), but 334 

multiple shifts of either type can happen along a single branch. The rate of changing from 335 

one rate category to another is independent of the trait (e.g. the rate of moving from the 336 

“fast” to the “slow” rate category is the same irrespective of whether the state is “sensitive” 337 

or “tolerant”). We fitted models with different numbers of transition rate categories, with 338 
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the states “tolerant” and “sensitive”, across all nine datasets using maximum likelihood (ML) 339 

criteria and 100 random restarts. Model fit was assessed using Akaike’s sample-size 340 

corrected information criterion (Burnham & Anderson, 2002; AICc). The estimated 341 

parameters of the best-fitting model were used to calculate the marginal probabilities of the 342 

most likely tolerant and sensitive state and rate at each internal node. Most interpretations 343 

of model inferences were based on nodes with a marginal probability ≥0.75 for either 344 

tolerance or sensitivity (Beaulieu et al., 2013). 345 

 346 

Testing for correlated evolution between drought and frost/winter tolerance 347 

To test for correlated evolution between drought tolerance and each of frost and winter 348 

tolerance, we tested whether the evolution of one trait (rate of gains and losses of frost and 349 

winter tolerance) is dependent on the state of the second trait (drought tolerance) by 350 

comparing the likelihood fit of two models (Pagel, 1994). The first model, the independent 351 

model, has four transition rate parameters, meaning that the rate of change in one trait is 352 

independent of the state of the second trait (Supplementary Figure 2a). The second model, 353 

the correlated model, has eight possible rate parameters, meaning that the rate of change 354 

in one trait may differ depending on the state of the second trait (Supplementary Figure 2b). 355 

If drought tolerance was a precursor for frost and/or winter tolerance, we would expect 356 

support for the correlated model, such that drought tolerance evolves first from the 357 

ancestral state (sensitive to drought, frost and severe winter) and transitions to frost and/or 358 

winter tolerance are more frequent in drought tolerant than drought sensitive lineages. We 359 

fitted the independent and correlated models using the one-rate category corHMM models 360 

as above for both trait combinations (drought-frost and drought-winter) and all three 361 

thresholds (six analyses in total). Drought-winter tolerance based on the 50% dataset was 362 
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tested against a reduced model (Supplementary Text, Supplementary Figure 2c). Model fit 363 

was assessed using AICc. 364 

As with several macroevolutionary methods, models of correlated evolution have 365 

been shown to have high type I error rates, i.e., rejection of a null hypothesis that is true 366 

(Boyko & Beaulieu, 2023; Humphreys et al., 2016; Maddison & FitzJohn, 2015; Rabosky & 367 

Goldberg, 2015). There can be several underlying causes of this, so we addressed this in two 368 

ways:  369 

I. Testing for correlated evolution using a null model with rate heterogeneity – False 370 

rejection of the null model may be because it is too trivial to serve as a meaningful null. This 371 

has been suggested for the independent model used here, specifically, because it fails to 372 

take rate heterogeneity into account (Boyko & Beaulieu, 2023). Thus, we compared the 373 

model of correlated evolution to an alternative null model: the independent model with two 374 

rate categories (the two-rate model). This model is formulated as two paired independent 375 

models, with four transition rates in each of the two rate categories (Supplementary Figure 376 

2d). Additionally, there are two transition rates for transitioning between rate categories. 377 

Thus, the two-rate independent model has ten rate parameters. We fitted the two-rate 378 

model across all six trait and threshold combinations using corHMM as before 379 

(Supplementary Text, Supplementary Figures 2d,e). Model fit was assessed using AICc.  380 

II. Testing for correlated evolution using simulated data – False rejection of the null 381 

model may be due to it not adequately explaining the evolution of the traits over the tree – 382 

but may be unrelated to any hypothesised correlation between the two traits. Therefore, 383 

we compared support for the correlated and independent models using data simulated to 384 

represent a binary trait that has evolved independently of either frost or winter tolerance. 385 

We expect that the null (independent) model should not be rejected in favour of the 386 

.CC-BY 4.0 International licensemade available under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is 

The copyright holder for this preprintthis version posted July 2, 2024. ; https://doi.org/10.1101/2024.06.29.601311doi: bioRxiv preprint 

https://doi.org/10.1101/2024.06.29.601311
http://creativecommons.org/licenses/by/4.0/


 18 

alternative (correlated) model for simulated data. If it is, then the difference in fit between 387 

the correlated and independent models needs to be significantly smaller for simulated than 388 

observed (empirical) data for any observed correlation to remain statistically significant.  389 

We simulated 1000 continuous traits on the observed phylogenetic tree under 390 

Brownian motion, using ‘bmPlot’ in the R package phytools (Revell, 2012). Trait values were 391 

drawn from a normal distribution centred around zero. Each trait was then converted to a 392 

binary trait with the same proportions of sensitive and tolerant species as for the observed 393 

drought tolerance data (20% threshold; Supplementary Table S3), by scoring the 1549 394 

species with the highest values as tolerant, and the 1251 remaining species as sensitive. 395 

Independent and correlated models with one transition rate category were then fitted to 396 

each simulated trait plus frost and winter tolerance in turn (20% threshold), using the 397 

Discrete independent and Discrete dependent functions in BayesTraits (available from 398 

www.evolution.rdg.ac.uk; Pagel et al. 2004). First, exploratory models were fitted using 399 

1000 ML iterations. Next, the models were fitted using a Bayesian version of the method 400 

(Pagel et al., 2004). The models were run for 1 million Markov chain Monte Carlo (MCMC) 401 

generations, all with 1000 stones with 10,000 iterations each using default settings. Model 402 

support was determined using Bayes Factors (BFs).  403 

 404 
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Results 405 

 406 

Distribution of sampled species and occurrence records among clades and Köppen-Geiger 407 

climate zones 408 

Grasses have been recorded from every Köppen-Geiger zone. Of all filtered GBIF 409 

observations, 64% occurred in the Cfb zone (temperate oceanic climate), which covers large 410 

parts of Western Europe, New Zealand and South-East Australia. The zones with the second 411 

and third most records were Cfa (humid subtropical climate) and Dfc (subarctic climate), 412 

accounting for only 5.8% and 5.5% of the observations, respectively. Of the 2800 species in 413 

the dataset, 1549 species occur in areas experiencing drought, 1759 species occur in areas 414 

experiencing frost, 375 species occur in areas with severe winters, 828 species are exposed 415 

to both drought and frost and 57 species to both drought and severe winter (20% threshold 416 

dataset; Supplementary Table 3). The phylogeny includes around 25% of all Poaceae 417 

species, but species sampling is unevenly distributed among subfamilies (Supplementary 418 

Text, Supplementary Table 4), and GBIF records are unevenly distributed among species 419 

(Supplementary Text, Supplementary Figure 3).  420 

 421 

Ancestral state reconstructions  422 

We report the results for the 20% threshold dataset. Results for the 5% and 50% threshold 423 

datasets are summarized below. Under the 20% threshold dataset, Pharus latifolius L., sister 424 

to all other species sampled here, is scored as sensitive to drought, frost and severe winter 425 

(Figure 1). 426 

 427 
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Drought tolerance – All major clades contain species scored as drought tolerant (Figure 1), 428 

however, three clades stand out as having fewer drought tolerant species: Pooideae 429 

(specifically Poeae), Bambusoideae (specifically Arundinarieae) and Danthonioideae (the 430 

clade sister to Pentameris). The two best-fitting models for drought tolerance were the 431 

three-rate and four-rate models ('AICc ≥ 13.24), which were statistically indistinguishable 432 

from each other ('AICc = 0.24; Table 1). Therefore, we accepted the simpler three-rate 433 

model. Under this model, the ancestors of the PACMAD clade and all its constituent 434 

subfamilies were most likely drought tolerant (Figure 1), with the highest marginal 435 

probabilities (>=0.75) for ancestral drought tolerance for PACMAD as a whole and all 436 

subfamilies except Panicoideae and Danthonioideae (Supplementary Figure S4). However, 437 

several clades within Panicoideae (e.g. subtribe Boivinellinae) and Danthonioideae were 438 

reconstructed as being ancestrally drought tolerant (Supplementary Figure S4). The 439 

reconstruction for the ancestors of the BOP clade and Poaceae as a whole was unccertain 440 

(Figure 1, Supplementary Figure 4). Within the BOP clade, no deeper nodes were 441 

reconstructed as being drought tolerant, but certain clades within Pooideae (e.g. Aegilops 442 

and within Stipeae), Bambusoideae and Oryzoideae were reconstructed as drought tolerant. 443 

The ancestors of Pooideae (except Brachyelytrum that is sister to the rest) and 444 

Bambusoideae were most likely drought sensitive, as was the ancestor of Oryzoideae but 445 

with less certainty (Figure 1, Supplementary Figure 4). 446 

Based on the sum of the gains and losses of tolerance, we identified a fast (R1), 447 

medium (R2), and slow (R3) rate category (Table 2). Drought tolerance in the fast and slow 448 

rate categories are reconstructed throughout the tree (Figure 1): the fast category is 449 

reconstructed in all major clades, notably in much of Panicoideae, half of Danthonioideae 450 

(Pentameris), parts of Chloridoideae, Bambusoideae, Oryzoideae and parts of Pooideae 451 
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(tribes Stipeae and Triticeae); the slow rate category is primarily reconstructed in the 452 

Aristidoideae, Chloridoideae, a small number of lineages in Panicoideae (e.g. subtribe 453 

Boivinellinae), and Aegilops (Triticae, Pooideae). Drought sensitivity is inferred mainly in the 454 

medium (R2) and slow (R3) rate categories, with the medium category being prevalent in 455 

the Pooideae (especially Poeae) and the slow category reconstructed in Bambusoideae 456 

(Arundinarieae) and Danthonioideae (sister clade to Pentameris). 457 

 458 

Frost tolerance – Species belonging to all subfamilies were scored as being frost tolerant, 459 

with the Danthonioideae, Chloridoideae and Pooideae having the most frost tolerant 460 

species (Figure 1a). The three-rate category model was the best fit ('AICc ≥ 11.06; Table 1). 461 

Under this model, reconstructed ancestral states deeper in the tree are equivocal, but more 462 

certain for some of the subfamilies. Pooideae, Danthonioideae and part of Chloridoideae 463 

(Muhlenbergiinae sensu Peterson et al. 2010) were most likely ancestrally frost tolerant and 464 

Bambusoideae and Panicoideae (excluding two small clades successively sister to the rest) 465 

most likely ancestrally frost sensitive (marginal probability >= 0.75; Figure 1a, 466 

Supplementary Figure 4a). 467 

Based on the sum of gains and losses, we distinguish fast (R1), medium (R3) and slow 468 

(R2) rate categories (Table 2). Frost tolerance in the medium rate category is inferred in the 469 

Pooideae, Oryzoideae (Ehrharta), Danthonioideae and Chloridoideae (Muhlenbergiinae 470 

sensu Peterson et al. 2010; Figure 1a). Frost tolerance in the slow category is less frequently 471 

occurring and distributed more sporadically throughout the tree, notably being inferred in 472 

the Chloridoideae (Zoysieae, Eragrostidinae) and Panicoideae. Frost tolerance in the slow 473 

category is more easily lost than frost tolerance in the medium category (relative rate of loss 474 

0.77 compared to 0.42, Table 2). For frost sensitive clades, the fast rate category (R1) is 475 
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most common but the slow category is often reconstructed equivocally at the same nodes 476 

as frost tolerance in the slow category.  477 

 478 

Severe winter tolerance – Species scored as tolerant of severe winter are clustered mainly in 479 

Pooideae and Danthonioideae, but a few winter tolerant species occur also in other 480 

subfamilies (Figure 1b). The three-rate category model had the best fit for winter tolerance 481 

('AICc ≥ 3; Table 1). Poaceae as a whole, the BOP and PACMAD clades and each of the 482 

subfamilies were all inferred as being ancestrally winter sensitive (marginal probability 483 

>=0.75; Figure 1b, Supplementary Figure 4b). Very few internal nodes were reconstructed as 484 

winter tolerant, the exceptions being scattered clades within Danthonioideae (e.g 485 

Chionochloa) and Pooideae (in Poeae, Triticeae and Stipeae; marginal probability >=0.75; 486 

Figure 1b, Supplementary Figure 4b). 487 

Based on the sum of gains and losses, we define the rate categories fast (R1), 488 

medium (R2) and slow (R3; Table 2). Winter tolerance is mostly found in the fast rate 489 

category (Figure 1b) . This winter tolerance is often associated with, and evolves from, 490 

winter sensitivity in the medium and fast rate categories but never in the slow rate 491 

category. Lineages in the medium rate sensitive state are found in Pooideae and parts of 492 

Danthonioideae (sister to Pentameris) but also, notably, in Muhlenbergiinae sensu Peterson 493 

et al. 2010 (Chloridoideae) and the neotropical woody bamboos (Bambusoideae). Most 494 

other clades are not tolerant of severe winters and ancestral states are inferred to be 495 

sensitive in the slow category.  496 

 497 

Models of correlated evolution between drought and frost/winter tolerance 498 
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The correlated model was a better fit than the independent model for both drought-frost 499 

and drought-winter ('AICc > 59; Table 3). However, the two-rate independent model was 500 

much better than either of the single-rate models, for both drought-frost and drought-501 

winter ('AICc > 234; Table 3). Both ML and Bayesian analyses of simulated data and frost 502 

tolerance revealed that the difference in fit between the independent and correlated 503 

models for the simulated data overlapped with the difference in fit between the two models 504 

for the observed data (Figures 2a,b). For simulated data and winter tolerance, the difference 505 

in fit between the correlated and independent models was greater in the observed 506 

compared to simulated data (Figures 2b,c; the observed BF was outside the 95% confidence 507 

of intervals of BFs for the simulated data). However, the nature of the correlation inferred 508 

from the best-fitting model was higher rates of gains of winter tolerance in drought 509 

sensitive than tolerant lineages. 510 

 511 

Sensitivity analyses  512 

The main results were the same across all datasets, with six exceptions (Supplementary 513 

Text; Tables 1, 3, Supplementary Table 3). Four differences were for the 50% threshold 514 

datasets and two were for the 5% threshold datasets. The differences concerned scoring of 515 

drought tolerance for Pharus latifolius, scoring of severe winter tolerance in Bambusoideae 516 

and model fit. None of these differences affected the overall reconstructed evolutionary 517 

scenario underlying the conclusions. 518 

 519 

Discussion 520 

 521 
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We tested for a signature of evolutionary precursors in adaptation to a temperate climate. 522 

The importance of precursors in the formation of biomes and assembly of regional floras is 523 

known in the biogeographical literature as ‘biome conservatism’ (Crisp et al., 2009) or the 524 

‘temperate element’ of high alpine floras (Gehrke and Linder 2009; Gehrke 2018; but see 525 

Nürk et al. 2018). Biome transitions require complex structural, physiological and 526 

phenological adjustments, and it is reasonable to assume that not all such changes 527 

happened simultaneously. Instead, it is more plausible that present-day adaptations were 528 

acquired gradually, with the gradual accumulation of multiple new traits providing 529 

opportunities for persisting in one changing environment, as well as colonising other 530 

emerging environments.  531 

Despite some research (e.g. Sakai and Larcher 1987; Judd et al. 1994; Zanne et al. 532 

2014; Spriggs et al. 2015; Edwards et al. 2017), little is known, however, about the order in 533 

which adaptations to freezing and seasonal conditions originated in present-day temperate 534 

clades. Little is also known about the extent to which individual lineages still hold signatures 535 

of any ancient precursor traits that may have facilitated their biome transitioning journey. 536 

To address this, we used a comparative approach to test the idea that tropical-to-temperate 537 

transitions were facilitated by precursor trait(s). Specifically, we tested for evidence that 538 

drought tolerance acted as a precursor to frost and winter tolerance in grasses. That is, that 539 

drought tolerance evolved first and frost and winter tolerance originated more frequently in 540 

ancestrally drought tolerant lineages, suggesting that ancestral drought tolerance facilitated 541 

transitions into cold temperate environments (Preston & Sandve, 2013; Sakai & Larcher, 542 

1987).  543 

 544 

Ancestral state reconstructions reveal both drought-first and frost-first scenarios 545 
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Drought tolerance is inferred to have evolved early in the PACMAD clade, with the ancestor 546 

most likely being drought tolerant (Figure 1; Supplementary Figure 4). This is consistent with 547 

drought tolerance evolving simultaneously with the transition from closed to open 548 

environments in the ancestor of the PACMAD clade (Elliott et al., 2023; Kellogg, 2001; 549 

Strömberg, 2011). In contrast, drought tolerance was not reconstructed deep in the BOP 550 

clade. This is consistent with multiple independent transitions to open habitats in the BOP 551 

clade, although our reconstruction of drought tolerance suggests it evolved long after 552 

transitions to open environments occurred (Elliott et al., 2023; Kellogg, 2001; Zhang et al., 553 

2022). The relatively late evolution of drought tolerance in Pooideae is consistent with the 554 

“tippy” distribution of xerophytes and high evolutionary lability of drought responses found 555 

previously for this clade (Pal Stolsmo et al., 2024; Zhang et al., 2022). 556 

 Overall, our reconstruction suggested a later origin of frost tolerance than drought 557 

tolerance (Figure 1a; Supplementary Figure 4a). Frost tolerance was not inferred as 558 

ancestral in either the BOP or PACMAD clades, but the ancestors of Pooideae, 559 

Danthonioideae and part of Chloridoideae (Muhlenbergiinae; Peterson et al. 2018) were 560 

reconstructed as frost tolerant. The overall deeper origin of drought than frost tolerance 561 

supports the view that grasses were exposed to drought before frost during their 562 

evolutionary history (Linder et al., 2018; Strömberg, 2011). Deep origins of frost tolerance in 563 

Pooideae and Danthonioideae is also consistent with previous studies (Humphreys & Linder, 564 

2013; Schubert, Marcussen, et al., 2019). However, upon scrutiny, it is clear that frost 565 

tolerant lineages in the BOP and PACMAD clades have undergone different evolutionary 566 

trajectories; drought tolerance most likely preceded frost tolerance in Danthonioideae and 567 

Chloridoideae but not in Pooideae. In other words, frost tolerance evolved in ancestrally 568 
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drought tolerant lineages in Danthonioideae and Chloridoideae, but in ancestrally drought 569 

sensitive lineages in Pooideae. 570 

 Tolerance of severe winters was reconstructed ancestrally for certain clades within 571 

Danthonioideae (especially Chionochloa) and Pooideae (within tribes Poeae, Triticeae and 572 

Stipeae; Figure 1b). In addition, scattered occurrences of winter tolerance were found in 573 

Bambusoideae, Chloridoideae and Panicoideae (Figure 1b). In all these clades except 574 

Panicoideae, winter tolerance is preceded by sensitivity in the medium rate category, 575 

suggesting that this state may represent a precursor trait (Figure 1b; but see Supplementary 576 

Text for the reconstruction in Bambusoideae). Tolerance of severe winters encompasses 577 

both physiological and phenological adaptations, and a plausible prerequisite is adaptation 578 

to periodic (seasonal) frost. Our results corroborate this, at least for Pooideae and parts of 579 

Danthonioideae and Chloridoideae (Supplementary Text, Supplementary Figure 5). Since we 580 

found patterns consistent with drought tolerance as a precursor to frost tolerance in the 581 

latter two clades, drought tolerance could indirectly be a precursor to severe winter 582 

tolerance in those clades as well. 583 

 584 

Models of correlated evolution unsupported – with important caveats 585 

The above discussion is based on comparison of separate analyses for each of drought, frost 586 

and winter tolerance. The explicitly simultaneous modelling of drought-frost and drought-587 

winter tolerance showed that the initial rejection of the model of independent evolution in 588 

favour of the correlated model is due to a type I error. This is because: 1) the correlated 589 

model was not a better fit than the alternative null model that allowed for rate 590 

heterogeneity (Table 3); and 2) the difference in fit between the correlated and 591 

independent models for the observed frost-drought data overlapped with the difference in 592 
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fit for data simulated under independent evolution (Figure 2). For drought-winter, the 593 

difference in fit was significantly greater for the observed than simulated data but the best-594 

fitting correlated model suggested that winter tolerance evolved in drought sensitive 595 

lineages, not drought tolerant ones (not shown). Taken at face value, these results imply 596 

that evolution of drought and frost tolerances were not correlated and that drought 597 

tolerance is unlikely to have acted as a precursor to either frost or winter tolerance.  598 

However, there are two caveats to this interpretation. The first is technical. The two-599 

rate model fitted here is formulated as two paired independent models with a total of ten 600 

transition rates (Supplementary Figure 2d). Increasing model complexity to fully address the 601 

question of correlated evolution while adequately accounting for rate heterogeneity (Boyko 602 

& Beaulieu, 2023; King & Lee, 2015) would likely improve model fit, but such models would 603 

soon become prohibitively complex and computationally demanding for a dataset of this 604 

size. This means we are unlikely to have found the best models for evolution of drought-605 

frost or drought-winter, we have only demonstrated that the initial rejection of the 606 

independent model was likely due to statistical error. 607 

 The second caveat is biological. Our ancestral state reconstructions reveal different 608 

evolutionary trajectories in different clades (cf. the BOP and PACMAD clades, Figure 1, 609 

Supplementary Figure 4). Modelling the Poaceae as a whole may have obscured these 610 

different trajectories. A straightforward solution would be to analyse the BOP and PACMAD 611 

clades separately; however, our results point to a single deep origin of drought tolerance in 612 

the PACMAD clade, followed by repeated origins of frost tolerance. This scenario thus 613 

reduces to a single evolutionary event that lacks the comparison of ancestrally drought 614 

sensitive clades (Maddison & FitzJohn, 2015; Uyeda et al., 2018). This leaves the option of 615 

addressing the question at even broader phylogenetic scales (e.g. the Poales), but this 616 
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approach is marred by the challenge of accurately modelling the many diverse histories that 617 

are inevitable at such broad scales. Thus, in lieu of more complex modelling in carefully 618 

selected clades (Donoghue & Edwards, 2014), our conclusion based on separate ancestral 619 

state reconstructions for each trait separately is a drought-first scenario in the PACMAD 620 

clade but a frost-first scenario in the BOP clade. 621 

 622 

Conclusions 623 

Two different evolutionary trajectories are evident from our results. Drought tolerance most 624 

likely evolved first in the PACMAD clade, followed by repeated entries into freezing climates, 625 

followed in Danthonioideae by adaptation to severe winters. In the BOP clade, frost 626 

tolerance most likely evolved first, followed by adaptation to severe winters in some clades 627 

and dry environments in other clades. The drought-first scenario for the PACMAD clade is 628 

consistent with our expectations and evidence that grasses were exposed to dry before 629 

freezing conditions (e.g. Strömberg 2011; Linder et al. 2018). In light of this, the frost-first 630 

scenario for the BOP clade is surprising, but consistent with recent evidence from 631 

ecophysiological experiments and gene expression patterns in Pooideae (Das et al., 2023; 632 

Pal Stolsmo et al., 2024), and suggestions that Pooideae originated in emerging cool climate 633 

pockets present as early as the Late Cretaceous (Das et al., 2023; Hagen et al., 2019; 634 

Schubert et al., 2020). Therefore, it is likely that frost tolerance evolved before drought 635 

tolerance in the BOP clade. Alternatively, high evolutionarily lability of drought tolerance 636 

(Table 2; Pal Stolsmo et al. 2024) limits the accuracy with which we can reconstruct how 637 

cold and drought traits evolved relative to each other in this clade (Bromham, 2015). Thus, 638 

although it is likely that modern-day stress responses originated from shared ancient 639 
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pathways (Das et al., 2023; Folk et al., 2020; Preston & Sandve, 2013), it is possible that the 640 

signature of those pathways is no longer be present in some clades. 641 

The different reconstructed evolutionary trajectories reveal a mirrored pattern, with 642 

clades occupying either predominantly dry or very cold environments. This mirrored pattern 643 

can be seen throughout the grasses (cf. the two main clades of Danthonioideae (Pentameris 644 

vs. its sister clade), several clades in Pooideae (e.g. Stipeae, Aegilops and Triticum), and the 645 

PACMAD versus BOP clades; Figure 1, Supplementary Figure 4), and is consistent with 646 

modern-day grasses being either drought or cold specialists (Visser et al., 2013). This 647 

suggests a trade-off, such that species tend not to be equally well adapted to both drought 648 

and cold, as has been found for woody temperate plants (Puglielli et al., 2022). 649 

 Finally, what is the consequence of relying on geographical occurrences instead of 650 

inherent physiological tolerances? While the relative tolerances of species are likely related 651 

to their distributions (Humphreys & Linder, 2013), absence from a region experiencing 652 

drought, frost or severe winter, as defined here, does not necessarily equate to an inability 653 

to withstand those stresses. As such, our method may be underestimating the prevalence of 654 

each adaptation across the family (Humphreys & Linder, 2013; Zanne et al., 2014). Further, 655 

if species distributions follow microclimatic variation, our reliance on coarse-grid occurrence 656 

records could both underestimate and overestimate the prevalence of drought and frost 657 

tolerant species. Severe winter tolerance, as defined here, should be less affected by 658 

microclimatic specialisations as seasonal cold and frost coupled with short growing seasons 659 

occur across large, high-latitude areas. Overall, however, our reconstructions captured the 660 

patterns seen in previous ancestral state reconstrucitons for grasses (e.g. Edwards & Smith, 661 

2010; Elliott et al., 2023; Humphreys & Linder, 2013; Schubert et al., 2020; Schubert, 662 

Marcussen, et al., 2019; Watcharamongkol et al., 2018; Zhang et al., 2022), are robust to 663 
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alternative treatments of the data (Supplementary Text) and corroborate findings for 664 

Pooideae, based on measured ecophysiological responses to frost and drought exposure 665 

(Pal Stolsmo et al., 2024) . Future research addressing these concerns is needed but they are 666 

unlikely to be biasing our results here. 667 
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Melanocenchris abyssinica

Triodia basedowiiTriodia rigidissimaTriodia desertorum
Triodia intermediaTriodia brizoidesMonodia stipoidesTriodia irritans
Triodia bitexturaTriodia stenostachyaTriodia bynoeiTriodia melvilleiTriodia pungensTriodia fitzgeraldiiTriodia scariosa

Aeluropus lagopoidesAeluropus littoralis

Cleistogenes songoricaCleistogenes hanceiCleistogenes squarrosaCleistogenes hackeliiCleistogenes caespitosaCleistogenes polyphyllaOrinus kokonoricaOrinus thoroldii

Odyssea paucinervisNeobouteloua lophostachyaBrachychloa fragilisBrachychloa schiemanniana
Dactyloctenium geminatumDactyloctenium giganteumDactyloctenium radulansDactyloctenium australeDactyloctenium aegyptium

Dignathia hirtella
Gymnopogon foliosusGymnopogon grandiflorusGymnopogon ambiguusGymnopogon brevifoliusBewsia biflora
Trichoneura elegansTrichoneura grandiglumisTrichoneura weberbaueriTrichoneura eleusinoides

Ctenium aromaticumCtenium cirrhosumCtenium concinnum
Perotis hordeiformisPerotis raraPerotis hildebrandtiiPerotis indicaPerotis patens
Mosdenia leptostachys
Vaseyochloa multinervosaTridens muticusGouinia latifoliaGouinia paraguayensisTriplasis americanaTriplasis purpurea
Tuctoria greenei
Orcuttia inaequalisOrcuttia californicaOrcuttia viscidaOrcuttia pilosaTuctoria fragilisTuctoria mucronataNeostapfia colusana

Leptochloa viscidaDinebra retroflexaLeptochloa paniceaApochiton burttii
Eleusine kigeziensisEleusine indicaEleusine africanaEleusine tristachyaEleusine floccifoliaEleusine intermediaEleusine jaegeriEleusine multiflora

Chloris cucullataChloris truncataChloris submuticaChloris pycnothrixChloris radiataLintonia nutansChloris mossambicensis
Coelachyrum pierceiEnteropogon prieuriiChloris barbataEragrostis cylindrica
Chloris virgataChloris pectinataChloris gayanaEnteropogon dolichostachyus

Harpochloa falx
Microchloa indicaMicrochloa kunthiiMicrochloa caffra
Eustachys distichophyllaEustachys petraeaEustachys paspaloidesBrachyachne patentiflora
Chloris elata
Cynodon plectostachyusCynodon transvaalensisCynodon dactylonCynodon radiatusCynodon incompletusBrachyachne ciliarisBrachyachne tenellaBrachyachne convergensChrysochloa orientalisChrysochloa hindsii
Microchloa altera
Oxychloris scariosa
Lepturus radicansLepturus repensChloris roxburghiana
Tetrapogon villosusTetrapogon cenchriformisTetrapogon tenellusEnteropogon chlorideus

Enteropogon ramosusEnteropogon acicularisAstrebla squarrosaEnteropogon macrostachyusSchoenefeldia gracilisSchoenefeldia transiens
Enteropogon mollisTrichloris crinitaTrichloris pluriflora
Austrochloris dichanthioidesAstrebla pectinataAstrebla lappaceaAstrebla elymoidesCoelachyrum yemenicumLeptochloa dubia

Acrachne racemosaLeptochloa fusca

Eragrostis obtusifloraMuhlenbergia iridifolia

Munroa andinaMunroa squarrosaMunroa argentinaErioneuron avenaceumErioneuron nealleyiBlepharidachne kingiiBlepharidachne bigeloviiBlepharidachne benthamianaSwallenia alexandraeScleropogon brevifolius

Sohnsia filifolia

Bouteloua aristidoidesOpizia stolonifera
Bouteloua junceaBuchloe dactyloidesCathestecum brevifoliumBouteloua rigidisetaBouteloua johnstoniiBouteloua chondrosioides
Bouteloua americanaBouteloua williamsiiBouteloua repens

Bouteloua distichaBouteloua purpureaBouteloua unifloraBouteloua distansBouteloua triaenaBouteloua pedicellataBouteloua curtipendulaBouteloua warnockiiBouteloua reflexaBouteloua media

Chondrosum gracileOrcuttia tenuisDistichlis eludensDistichlis australisMonanthochloe littoralis
Distichlis humilisDistichlis laxifloraDistichlis scopariaDistichlis distichophyllaDistichlis palmeriHilaria cenchroidesHilaria jamesiiJouvea pilosa

Allolepis texana

Muhlenbergia brevivaginataMuhlenbergia jaime−hintonii
Muhlenbergia fastigiataMuhlenbergia utilisMuhlenbergia repensMuhlenbergia richardsonis
Muhlenbergia asperifoliaMuhlenbergia arenaceaMuhlenbergia seatoniiMuhlenbergia implicataMuhlenbergia paniculataMuhlenbergia wrightiiLycurus phleoidesLycurus setosus

Muhlenbergia atacamensisMuhlenbergia ligulataMuhlenbergia decumbensMuhlenbergia subbifloraMuhlenbergia cuspidataMuhlenbergia palmirensisMuhlenbergia villiflora

Muhlenbergia unifloraMuhlenbergia pungensMuhlenbergia multiflora

Muhlenbergia durangensisMuhlenbergia flavisetaMuhlenbergia jonesiiMuhlenbergia virescensMuhlenbergia quadridentata
Muhlenbergia montanaSporobolus contractusMuhlenbergia stramineaMuhlenbergia filiculmis
Muhlenbergia peruviana

Muhlenbergia setarioidesMuhlenbergia virletiiMuhlenbergia tenuifoliaMuhlenbergia spiciformis
Muhlenbergia appressaMuhlenbergia brandegeeiMuhlenbergia microspermaMuhlenbergia porteriMuhlenbergia dumosa
Muhlenbergia arseneiMuhlenbergia paucifloraMuhlenbergia flexuosa
Pereilema beyrichianumPereilema crinitum
Muhlenbergia ciliataMuhlenbergia pectinataMuhlenbergia tenellaMuhlenbergia diversiglumisMuhlenbergia alamosaeMuhlenbergia tarahumara
Muhlenbergia racemosaMuhlenbergia polycaulisMuhlenbergia curtifoliaMuhlenbergia thurberiMuhlenbergia andina
Muhlenbergia huegeliiMuhlenbergia himalayensisMuhlenbergia glaucaMuhlenbergia japonica
Muhlenbergia schreberiMuhlenbergia sylvaticaMuhlenbergia mexicanaMuhlenbergia hakonensisMuhlenbergia californicaMuhlenbergia tenuifloraMuhlenbergia soboliferaMuhlenbergia ramosa

Muhlenbergia bryophilusMuhlenbergia cenchroides

Muhlenbergia longiligulaMuhlenbergia rigensMuhlenbergia emersleyiMuhlenbergia lucidaMuhlenbergia elongata
Muhlenbergia expansaMuhlenbergia sericeaMuhlenbergia capillarisMuhlenbergia reverchoniiMuhlenbergia involuta

Muhlenbergia palmeriMuhlenbergia articulataMuhlenbergia grandisMuhlenbergia dubiaMuhlenbergia reederorumMuhlenbergia speciosa
Muhlenbergia pubiglumaMuhlenbergia setifolia
Muhlenbergia lehmannianaMuhlenbergia maximaMuhlenbergia lindheimeri

Muhlenbergia giganteaMuhlenbergia nigraMuhlenbergia pubescensMuhlenbergia jaliscanaMuhlenbergia mucronataMuhlenbergia macrouraMuhlenbergia subaristataMuhlenbergia angustata
Muhlenbergia strictaMuhlenbergia gypsophilaMuhlenbergia robustaMuhlenbergia rigidaMuhlenbergia distichophylla

Muhlenbergia versicolorMuhlenbergia purpusii

Muhlenbergia ligularisBlepharoneuron shepherdiiMuhlenbergia tricholepisMuhlenbergia vaginata
Muhlenbergia arizonicaMuhlenbergia argenteaMuhlenbergia flavidaReederochloa eludens

Muhlenbergia fragilisMuhlenbergia majalcensisMuhlenbergia annuaMuhlenbergia capillipesMuhlenbergia brevisMuhlenbergia depauperataMuhlenbergia sinuosaMuhlenbergia minutissimaMuhlenbergia arenicolaMuhlenbergia torreyiMuhlenbergia biloba

Muhlenbergia ramulosa

Polevansia rigidaWillkommia sarmentosaTragus koelerioidesTragus australianusTragus racemosusTragus berteronianus
Pappophorum caespitosumPappophorum philippianumPappophorum pappiferumPappophorum mucronulatumTridens brasiliensisTridens flavusPappophorum bicolorNeesiochloa barbata

Zoysia sinicaZoysia matrella
Zoysia macrostachyaZoysia japonicaZoysia macrantha

Sporobolus fertilisSporobolus indicusSporobolus stapfianusSporobolus atrovirensSporobolus elongatusSporobolus festivusSporobolus africanus
Sporobolus lasiophyllusSporobolus virginicusSporobolus pyramidatus
Sporobolus airoidesSporobolus giganteusSporobolus wrightii
Sporobolus australasicusSporobolus actinocladus
Sporobolus cryptandrusSporobolus rigensEragrostis australasicaCrypsis schoenoidesCrypsis aculeataCrypsis vaginiflora

Calamovilfa giganteaCalamovilfa longifoliaSporobolus heterolepisSporobolus clandestinusSporobolus consimilisSporobolus vaginiflorusSporobolus pinetorumSpartina spartinae
Spartina maritimaSpartina gracilisSpartina alternifloraSpartina foliosaSpartina anglica
Spartina bakeriSpartina patensSpartina pectinataSpartina densiflora

Sporobolus iocladosSporobolus fimbriatusSporobolus spicatusSporobolus pellucidusSporobolus pyramidalis

Schmidtia kalahariensisSchmidtia pappophoroides

Enneapogon cylindricusEnneapogon asperatusEnneapogon polyphyllusEnneapogon purpurascensEnneapogon persicusEnneapogon cenchroidesEnneapogon scopariusEnneapogon desvauxiiCottea pappophoroides

Uniola pittieriUniola paniculataEragrostis conrathiiUniola condensataTetrachne dregeiFingerhuthia africanaFingerhuthia sesleriiformis

Eragrostis weberbaueri

Eragrostis racemosa

Eragrostis asperaEragrostis barrelieri
Eragrostis bifloraEragrostis nigricans
Eragrostis lugensEragrostis soratensisEragrostis airoidesEragrostis polytrichaEragrostis intermediaEragrostis pastoensisEragrostis macilentaEragrostis elegantissimaEragrostis bicolorEragrostis curvula
Eragrostis parvifloraEragrostis humidicolaEragrostis papposaEragrostis ferrugineaEragrostis patula

Eragrostis heteromeraCatalepis gracilisEragrostis schweinfurthiiEragrostis neesiiEragrostis pilosaEragrostis multicaulis

Eragrostis tefEragrostis pectinaceaEragrostis mexicanaEragrostis luridaEragrostis minorEragrostis grandis
Eragrostis cilianensisEragrostis chapelieriEragrostis echinochloideaEragrostis truncataEragrostis obtusa

Eragrostis cylindrifloraEragrostis unioloidesEragrostis japonicaEragrostis lehmannianaPogonarthria squarrosaEragrostis capensis

Eragrostis hypnoidesEragrostis reptans
Eragrostis spectabilisEragrostis ciliarisEragrostis tenellaEragrostis sessilispicaHarpachne schimperi
Eragrostis patentipilosa
Ectrosia schultziiEctrosia leporinaEctrosia scabridaEragrostis paniciformisEragrostis botryodesEragrostis exasperataEragrostis nutans
Eragrostis tremulaEragrostis bahiensisEragrostis secundiflora
Harpachne harpachnoidesEragrostis superba

Psammagrostis wiseanaEragrostis dielsiiEragrostis eriopoda
Eragrostis pergracilisEragrostis lanicaulisEnneapogon scaberEragrostis desertorum
Eragrostis kennedyaeCladoraphis spinosaCladoraphis cyperoides

Centropodia forskaliiCentropodia glaucaEllisochloa papposa

Homopholis belsoniiPanicum queenslandicum
Panicum cervicatumPanicum rudgeiPanicum atrosanguineum
Panicum fluviicolaPanicum pansum
Panicum phragmitoides
Panicum chloroleucumPanicum racemosumPanicum amarumPanicum tricholaenoidesPanicum turgidumPanicum mystasipumPanicum olyroides

Panicum elephantipesLouisiella fluitansPanicum flexile
Panicum sumatrensePanicum paludosumPanicum subalbidumPanicum aquaticum
Panicum laetumPanicum decompositumPanicum repensPanicum laevinode
Panicum dregeanumPanicum coloratumPanicum stapfianumPanicum larcomianumPanicum seminudumYakirra australiensis

Panicum nephelophilumPanicum bergii
Panicum capillarePanicum halliiPanicum hirticaulePanicum stramineumPanicum miliaceumPanicum lanipes

Panicum deustumEriochloa distachya
Melinis minutifloraMelinis repensBrachiaria mesocomaTricholaena monachneBrachiaria eruciformis

Chaetium bromoidesBrachiaria lorentzianaBrachiaria paucispicataBrachiaria texana

Panicum infestumPanicum schinziiPanicum maximumBrachiaria deflexaBrachiaria muticaEriochloa meyeriana

Brachiaria dictyoneuraBrachiaria humidicolaBrachiaria xantholeucaBrachiaria arizonicaBrachiaria leersioides

Brachiaria jubataBrachiaria subulifoliaBrachiaria bovoneiBrachiaria arrectaBrachiaria plantagineaBrachiaria platyphylla

Urochloa mosambicensisBrachiaria ramosaBrachiaria praetervisaUrochloa setigeraUrochloa glumarisUrochloa echinolaenoides
Urochloa trichopusEriochloa montevidensisEriochloa punctataEriochloa polystachyaEriochloa setosaEriochloa fatmensisEriochloa acuminata
Brachiaria meziana

Brachiaria nigropedataBrachiaria villosaBrachiaria lataUrochloa panicoidesUrochloa brachyuraBrachiaria platynota

Brachiaria brizanthaBrachiaria decumbensBrachiaria mollisBrachiaria fasciculata
Brachiaria foliosa

Brachiaria distachyaBrachiaria subquadriparaBrachiaria adspersaEriochloa villosaBrachiaria pseudodichotomaEriochloa sericeaBrachiaria serrataBrachiaria semiundulataBrachiaria holosericeaBrachiaria comata
Brachiaria duraBrachiaria lachnantha

Thuarea involuta

Pennisetum trachyphyllumOdontelytrum abyssinicumPennisetum villosumPennisetum clandestinum
Pennisetum sphacelatumPennisetum orientalePennisetum thunbergiiPennisetum alopecuroidesPennisetum macrourum

Pennisetum setaceum
Pennisetum basedowiiPennisetum hordeoidesPennisetum polystachionPennisetum pedicellatumPennisetum sieberianumPennisetum violaceumPennisetum squamulatum

Pennisetum ramosumPennisetum mezianum

Cenchrus incertusCenchrus myosuroidesCenchrus echinatusCenchrus browniiCenchrus pilosusCenchrus ciliarisCenchrus setigerusCenchrus caliculatusPennisetum nervosumPennisetum purpureumPennisetum flaccidum

Cenchrus chilensisSnowdenia petitiana
Pennisetum latifoliumStereochlaena cameroniiPennisetum longissimumPennisetum unisetum

Setaria grisebachiiSetaria cernuaStenotaphrum dimidiatumStenotaphrum secundatum
Paspalidium basicladumPaspalidium constrictum
Paspalidium flavidumPaspalidium distansPaspalidium albovillosumPaspalidium globoideumPaspalidium jubiflorumStenotaphrum micranthum
Panicum antidotale

Setaria nigrirostrisSetaria acromelaenaSetaria orthostichaSetaria parviflora

Setaria lindenbergianaSetaria barbataSetaria homonyma
Setaria poiretianaSetaria palmifoliaSetaria plicataSetaria megaphyllaSetaria sulcata
Setaria seriataSetaria kagerensis
Setaria longisetaSetaria pumilaSetaria sphacelata

Zygochloa paradoxaHygrochloa aquaticaSpinifex littoreusSpinifex sericeus
Whiteochloa capillipes
Xerochloa barbataXerochloa lanifloraAlexfloydia repensChamaeraphis hordeaceaPseudoraphis paradoxa
Setaria grandisSetaria appendiculata
Setaria hassleriSetaria tenacissimaSetaria scandensPennisetum lanatumSetaria atrataSetaria paucifoliaSetaria restioidea

Paspalidium geminatumPaspalidium retiglumeUranthoecium truncatumPaspalidium udumSetaria viridisSetaria faberiSetaria verticillata
Setaria chondrachnePaspalidium aversumPlagiosetum refractumParactaenum novae−hollandiae
Paspalidium rarumSetaria magna

Setariopsis auriculataIxophorus unisetusPanicum bulbosum

Setaria pflanziiSetaria pampeanaSetaria leucopilaSetaria alonsoiSetaria oblongataSetaria macrostachyaSetaria nicoraeSetaria mendocinaSetaria vulpisetaSetaria globuliferaSetaria vaginataSetaria rosengurttiiSetaria scabrifoliaSetaria fiebrigiiSetaria lachnea

Panicum longipedicellatum
Panicum notatumPanicum sabulorum
Panicum scopariumPanicum oligosanthesPanicum dichotomumPanicum commutatumPanicum depauperatumPanicum acuminatumPanicum clandestinumPanicum cumbucanumPanicum claytoniiPanicum adenophorum

Echinochloa haplocladaPanicum verrucosumPanicum bisulcatumSacciolepis angustissimaSacciolepis africanaSacciolepis chevalieriSacciolepis indicaSacciolepis myurosSacciolepis vilvoidesSacciolepis myosuroidesPanicum gracilicaulePanicum natalensePanicum margaritiferumPanicum dinklagei
Panicum tenellumPanicum brazzavillensePanicum nervosumPanicum pyrulariumPanicum granuliferumPanicum micranthumPanicum rivale
Panicum cyanescens
Panicum polycomumPanicum wettsteiniiTrichanthecium cyanescensTrichanthecium parvifoliumPanicum caaguazuensePanicum pseudisachnePanicum auricomum

Panicum trichanthum
Panicum hirtumPanicum brevifoliumPanicum bartlettiiPanicum sellowiiPanicum millegranaPanicum trichoides

Digitaria ternata
Echinochloa cruspavonis
Echinochloa oryzoidesEchinochloa colonaEchinochloa stagninaDigitaria macroblephara
Echinochloa pictaEchinochloa walteriDigitaria abyssinica
Echinochloa esculentaEchinochloa muricataEchinochloa turneriana

Echinochloa frumentaceaEchinochloa crus−galliEchinochloa obtusiflora

Acroceras excavatumLasiacis sorghoideaLasiacis ruscifoliaLasiacis ligulataLasiacis rugeliiLasiacis divaricataLasiacis nigra
Poecilostachys bakeriOplismenus undulatifoliusOplismenus compositusOplismenus hirtellusOplismenus burmanniiCyphochlaena madagascariensisCyrtococcum oxyphyllumCyrtococcum patensPseudechinolaena polystachyaAcroceras tonkinense
Panicum pantrichumPanicum ovuliferumPanicum cordovenseAcroceras zizanioidesOttochloa gracillimaOttochloa nodosaMicrocalamus barbinodis

Amphicarpum muhlenbergianumAmphicarpum amphicarponEntolasia strictaPanicum pygmaeumEntolasia marginata
Alloteropsis paniculataAlloteropsis papillosaAlloteropsis angustaAlloteropsis semialata subsp. ecklonianaAlloteropsis semialata subsp. semialata
Acritochaete volkensiiPanicum polygonatum

Thyridolepis multiculmisThyridolepis mitchelliana
Cleistochloa subjunceaCleistochloa rigidaCalyptochloa gracillimaAncistrachne uncinulataNeurachne munroiParaneurachne muelleriNeurachne tenuifoliaHylebates cordatus

Digitaria swallenianaDigitaria gayanaDigitaria catamarcensisDigitaria californica
Digitaria ciliarisDigitaria erianthaDigitaria sanguinalis
Anthephora elongata
Digitaria didactylaDigitaria setigeraDigitaria exilisDigitaria radicosaAnthephora pubescensAnthephora cristata
Megaloprotachne albescens

Elionurus tripsacoidesElionurus citreusElionurus muticus
Thaumastochloa moniliferaHemarthria altissimaHemarthria compressaHemarthria pratensisHemarthria uncinataHackelochloa granularisOphiuros exaltatus
Coelorachis auritaEremochloa ophiuroidesCoelorachis afrauritaPhacelurus huillensisCoelorachis rugosa

Sehima nervosumEulaliopsis binataPolytoca digitataChionachne cyathopoda
Eremochloa bimaculataGarnotia patulaGarnotia tenella
Kerriochloa siamensis
Zea diploperennis
Zea luxuriansZea mexicanaZea perennisTripsacum laxumTripsacum maizarTripsacum australeTripsacum dactyloides

Microstegium vimineumMicrostegium fasciculatumPhacelurus latifoliusMicrostegium ciliatumMicrostegium geniculatumDimeria ornithopodaUrelytrum digitatumIschaemum muticumOxyrhachis gracillimaRhytachne rottboellioidesIschaemum aristatumIschaemum anthephoroides

Ischaemum koleostachysIschaemum santapaui

Microstegium japonicumMicrostegium nudumSorghum laxiflorumSorghum macrospermumSorghum halepenseSorghum arundinaceumSorghum almumSorghum propinquum
Eulalia villosa

Miscanthus oligostachyusMiscanthus floridulusMiscanthus sacchariflorusMiscanthus nepalensisMiscanthus nudipes

Saccharum robustumSaccharum sinense
Miscanthus junceus
Miscanthus fuscusSaccharum longisetosumSaccharum narengaMiscanthus eckloniiSaccharum giganteumSaccharum baldwiniiSaccharum brevibarbeEulalia quadrinervisEulalia trispicataSaccharum fallax
Pseudosorghum fasciculare

Sorghum nitidumSorghum versicolorSorghum purpureosericeumSorghum leiocladumSorghum bulbosumSorghum grandeSorghum intransSorghum angustumSorghum exstansSorghum interjectumSorghum brachypodumSorghum stipoideumSorghum amplumSorghum plumosumSorghum matarankenseSorghum ecarinatumSorghum timorense

Germainia pilosaApocopis courtallumensisGermainia capitata
Pogonatherum crinitumPogonatherum paniceumGermainia truncatiglumisSaccharum spontaneumSaccharum ravennaeSaccharum arundinaceum
Imperata cylindricaImperata brevifoliaImperata brasiliensis

Themeda villosaThemeda arundinaceaHeteropogon contortusHeteropogon triticeusIseilema membranaceumThemeda triandraThemeda avenacea
Iseilema macratherumDichanthium aristatumCapillipedium parviflorumBothriochloa saccharoides
Capillipedium spicigerum
Bothriochloa barbinodisBothriochloa springfieldiiEuclasta condylotrichaBothriochloa laguroidesBothriochloa alta
Bothriochloa pertusaBothriochloa macraBothriochloa ischaemumBothriochloa ewartiana
Dichanthium caricosum
Dichanthium annulatumBothriochloa bladhiiDichanthium sericeumDichanthium setosumCapillipedium assimile

Schizachyrium scopariumSchizachyrium malacostachyumSchizachyrium sanguineumSchizachyrium brevifoliumSchizachyrium semitectumAndropogon chinensis

Andropogon gayanus

Andropogon bicornisSchizachyrium gaumeriAndropogon eucomusAndropogon gerardiiAndropogon glomeratusAndropogon fastigiatusAndropogon ternariusSchizachyrium tenerumSchizachyrium cirratum

Hyparrhenia rufaAndropogon distachyosHyparrhenia hirta
Diheteropogon amplectensDiheteropogon hagerupiiHyparrhenia diplandraHyperthelia dissoluta

Cymbopogon martiniiSorghastrum nutansCymbopogon commutatusCymbopogon pospischiliiCymbopogon jwarancusaCymbopogon citratusCymbopogon goeringiiCymbopogon flexuosus

Spodiopogon sibiricusSpodiopogon cotuliferSorghastrum incompletumSorghastrum secundumTrachypogon spicatusApluda muticaPolytrias indicaEulalia aurea

Coix gasteeniiCoix aquaticaCoix lacryma−jobi

Chrysopogon oliganthusChrysopogon filipesThelepogon elegans
Chrysopogon fulvus
Chrysopogon orientalisChrysopogon aucheriChrysopogon plumulosusChrysopogon serrulatusChrysopogon fulvibarbis

Chrysopogon setifoliusChrysopogon latifoliusChrysopogon pallidusChrysopogon aciculatus
Chrysopogon zizanioidesChrysopogon nigritanus
Chrysopogon sylvaticusChrysopogon elongatusChrysopogon gryllus

Ischaemum afrumChrysopogon pauciflorus

Arthraxon hispidusArthraxon lanceolatus
Arundinella hirtaArundinella nepalensisArundinella bengalensisArundinella hispidaArundinella deppeanaArundinella berteroniana
Arundinella setosa

Reynaudia filiformis

Axonopus siccusAxonopus compressusAxonopus polystachyus
Axonopus argentinusAxonopus brasiliensisAxonopus fissifoliusAxonopus anceps
Streptostachys asperifoliaAxonopus furcatus
Panicum vaginiviscosumPanicum restingaePanicum triniiPanicum acicularifoliumPanicum marauensePanicum sacciolepoides

Paspalum inaequivalvePanicum validumAnthaenantiopsis rojasianaPanicum tuerckheimiiPanicum obtusum

Paspalum mandiocanumPaspalum inconstansPaspalum glabrinodePaspalum acuminatumPaspalum vaginatumPaspalum distichum
Paspalum setaceumPaspalum nutans

Paspalum dedeccaePaspalum minusPaspalum maculosumPaspalum pallens
Paspalum scrobiculatumPaspalum nummularium
Paspalum subciliatumPaspalum modestumPaspalum wrightiiPaspalum conduplicatum
Paspalum pumilumPaspalum notatumPaspalum lilloiPaspalum bertoniiPaspalum plicatulumPaspalum chaseanumPaspalum guenoarumPaspalum ellipticum

Paspalum compressifoliumPaspalum limbatumPaspalum linearePaspalum rufumPaspalum alcalinumPaspalum atratum
Paspalum filifoliumPaspalum cromyorhizon
Paspalum ramboiPaspalum equitansPaspalum stellatum

Paspalum juergensiiPaspalum regnelliiPaspalum paniculatumPaspalum communePaspalum quariniiReimarochloa acutaThrasya petrosa

Paspalum thunbergiiPaspalum ionanthum

Paspalum unispicatumPaspalum fimbriatumPaspalum erianthum
Paspalum simplexPaspalum malacophyllumPaspalum falcatumPaspalum paucifoliumPaspalum polyphyllumPaspalum humboldtianum

Paspalum indecorumPaspalum flaccidumPaspalum fasciculatumPaspalum arundinaceum
Paspalum durifolium
Paspalum dasypleurumPaspalum dilatatumPaspalum remotumPaspalum urvilleiPaspalum macrophyllumPaspalum pauciciliatumPaspalum coryphaeum

Paspalum arundinellumPaspalum conspersum
Paspalum densumPaspalum denticulatumPaspalum millegranaPaspalum plenumPaspalum virgatumPaspalum intermediumPaspalum exaltatumPaspalum haumaniiPaspalum ovalePaspalum ceresiaPaspalum quadrifariumPaspalum pilosumPaspalum almum

Paspalum repensPaspalum conjugatumPaspalum orbiculatum

Panicum chapadensePanicum stoloniferumEchinolaena inflexaIchnanthus panicoidesIchnanthus nemorosusIchnanthus pallens

Anthenantia rufaLeptocoryphium lanatum

Steinchisma decipiensPanicum laxumSteinchisma spathellosumSteinchisma hiansOtachyrium versicolorPlagiantha tenellaDallwatsonia fellianaHymenachne amplexicaulisPanicum hylaeicumPanicum pilosum

Oplismenopsis najadaCanastra lanceolataPanicum ancepsPanicum tenerumPanicum rigidulumPanicum caricoidesPanicum stenodes
Panicum animarumPanicum cipoensePanicum euprepes
Panicum chnoodesPanicum loreumPanicum molinioidesPanicum poliophyllum

Oncorachis ramosa
Panicum mertensiiArthropogon piptostachyusArthropogon villosus
Homolepis isocalycinaPanicum glutinosumMesosetum chaseaeMesosetum comatum

Gynerium sagittatum

Zeugites smilacifoliaZeugites americanaZeugites hackeliiZeugites pittieriZeugites capillarisLophatherum gracileOrthoclada laxa
Chasmanthium nitidumChasmanthium curvifoliumChasmanthium latifoliumChasmanthium sessiliflorumBromuniola gossweileriChasmanthium laxum

Megastachya mucronataCentotheca lappaceaCyperochloa hirsutaSpartochloa scirpoideaThysanolaena latifolia

Loudetia annuaLoudetia lanataLoudetiopsis chrysothrixTristachya avenaceaDanthoniopsis petiolataDanthoniopsis dinteriTristachya leucothrixTristachya hubbardianaDanthoniopsis pruinosaLoudetia simplex

Oryza sativaOryza glaberrimaOryza rufipogonOryza glumipatulaOryza barthiiOryza longistaminataOryza officinalisOryza grandiglumisOryza latifoliaOryza eichingeriOryza minutaOryza punctataOryza longiglumisOryza ridleyiOryza brachyanthaOryza meyerianaOryza neocaledonicaLeersia hexandraLeersia perrieriLeersia oryzoidesLeersia virginicaLeersia tisserantiiMaltebrunia letestuiProsphytochloa prehensilisZizania texanaZizania palustrisZizania aquaticaLeersia japonicaZizania latifoliaRhynchoryza subulataLuziola fluitansLuziola peruvianaZizaniopsis miliaceaZizaniopsis villanensisHygroryza aristataPotamophila parvifloraChikusichloa mutica

Ehrharta digynaEhrharta longifloraEhrharta erectaEhrharta eburneaEhrharta brevifolia
Ehrharta longiglumaEhrharta triandraEhrharta delicatulaEhrharta barbinodisEhrharta thunbergiiEhrharta calycinaEhrharta melicoides
Ehrharta ottonis

Ehrharta setacea
Ehrharta junceaEhrharta distichophyllaEhrharta acuminataEhrharta laevisEhrharta stipoidesEhrharta diplaxEhrharta duraEhrharta rupestris

Indocalamus longiauritusIndocalamus tessellatusIndocalamus latifoliusChimonobambusa szechuanensisYushania anceps
Chimonobambusa marmoreaChimonobambusa quadrangularisChimonobambusa utilisYushania baishanzuensis
Yushania niitakayamensisYushania brevipaniculata

Drepanostachyum falcatumHimalayacalamus falconeri
Chimonocalamus delicatusAmpelocalamus actinotrichusGaoligongshania megalothyrsaPhyllostachys flexuosa
Fargesia murielaeFargesia nitidaGelidocalamus kunishiiFargesia spathacea
Phyllostachys reticulataThamnocalamus tessellatusIndocalamus wilsonii

Chimonocalamus pallens

Pleioblastus sanmingensisSemiarundinaria densiflora
Phyllostachys nigraPhyllostachys aureaAcidosasa notataPleioblastus amarusPhyllostachys edulisPhyllostachys nidulariaPhyllostachys heteroclada

Arundinaria appalachianaArundinaria tectaArundinaria gigantea
Sasa borealisSasa tsuboiana
Sasa ramosaSasa shimidzuanaSasa palmata
Sasa veitchiiSasa kurilensisSasa senanensis
Semiarundinaria fastuosaSemiarundinaria yashadakePseudosasa owatariiPleioblastus fortunei
Pseudosasa japonica
Indosasa shibataeaoidesOligostachyum sulcatumIndosasa hispidaSinobambusa tootsik
Pseudosasa amabilisSinobambusa intermedia
Pseudosasa orthotropaPseudosasa hindsiiOligostachyum scabriflorumIndosasa crassifloraOligostachyum lubricumPleioblastus maculatus

Shibataea kumasacaIndocalamus barbatusSasa longiligulata

Arthrostylidium merostachyoidesAulonemia laxaArthrostylidium excelsumNeurolepis apertaRhipidocladum racemiflorumRhipidocladum bartlettiiRhipidocladum martinezii
Rhipidocladum pittieri
Guadua velutinaEremocaulon aureofimbriatumEremocaulon asymmetricumAulonemia patulaAlvimia gracilisGuadua longifoliaAulonemia fulgor

Otatea fimbriataOtatea acuminataOtatea glaucaOtatea reynosoana
Atractantha radiata
Guadua angustifolia
Guadua amplexifoliaGuadua paniculataGuadua chacoensisGlaziophyton mirabileOlmeca reflexaOlmeca rectaArthrostylidium ecuadorense

Chusquea oligophylla
Chusquea oxylepisChusquea urelytraChusquea bambusoidesChusquea bradeiChusquea arachniformis
Chusquea culeou
Chusquea delicatulaChusquea juergensiiChusquea pinifoliaChusquea subulata
Chusquea serpensChusquea ramosissimaChusquea tessellataChusquea vulcanalisChusquea scandensChusquea spenceiChusquea talamancensisChusquea tomentosa
Chusquea latifoliaChusquea nudiramea
Chusquea patensChusquea coronalisChusquea circinataChusquea bilimekiiChusquea liebmannii

Bambusa chungii

Bambusa cerosissimaBambusa multiplex
Bambusa tuldoidesBambusa gibbaBambusa distegiaBambusa polymorphaBambusa tulda
Bambusa emeiensisBambusa textilisBambusa longispiculataBambusa beecheyanaBambusa pervariabilisBambusa oldhamiiBambusa malingensisBambusa pachinensis
Bambusa bambosBambusa nutansBambusa sinospinosa

Oreobambos buchwaldiiOxytenanthera abyssinicaThyrsostachys siamensis

Dendrocalamus strictusGigantochloa atterDendrocalamus hamiltoniiDendrocalamus membranaceusGigantochloa levis
Dendrocalamus farinosus
Dendrocalamus brandisii
Dendrocalamus asperDendrocalamus giganteusDendrocalamus fugongensisDendrocalamus latiflorusDendrocalamus minorGigantochloa wrayiDendrocalamus pendulus
Bambusa vulgaris
Sirochloa parvifoliaDecaryochloa diadelphaValiha diffusaNastus elongatusAmpelocalamus microphyllus
Perrierbambus madagascariensisCathariostachys madagascariensisBonia amplexicaulisHickelia madagascariensis
Greslania circinataDinochloa scabridaNeololeba atraGreslania rivularisDinochloa scandens
Nastus productusNastus elatusTemburongia simplexRacemobambos hepburnii
Melocanna bacciferaPseudostachyum polymorphum
Schizostachyum funghomiiSchizostachyum pseudolimaSchizostachyum zollingeriSchizostachyum jaculansCephalostachyum pallidumCephalostachyum latifolium

Raddia brasiliensisOlyra latifoliaCryptochloa strictifloraLithachne paucifloraLithachne humilis
Pariana parvispicaPariana radicifloraBuergersiochloa bambusoides

Lygeum spartumNardus stricta
Anisopogon avenaceusDuthiea brachypodiumMetcalfia mexicana
Sinochasea trigynaStephanachne nigrescensStephanachne pappophoreaPhaenosperma globosum

Streblochaete longiaristaSchizachne purpurascensMelica bulbosaLycochloa avenacea
Melica ciliataMelica onoeiMelica californicaMelica imperfectaMelica scabrosa
Melica transsilvanicaMelica altissimaMelica nutansMelica pictaMelica uniflora

Glyceria spiculosaGlyceria alnasteretumGlyceria canadensis
Glyceria melicariaGlyceria lithuanicaGlyceria elataGlyceria striata
Pleuropogon refractusGlyceria notataGlyceria leptostachyaGlyceria occidentalisGlyceria nemoralis
Glyceria declinataGlyceria fluitans
Glyceria arkansanaGlyceria septentrionalisGlyceria borealisGlyceria acutifloraGlyceria australis

Glyceria grandisGlyceria maxima

Brylkinia caudata

Hordelymus europaeusPsathyrostachys fragilisLeymus racemosusLeymus ramosus
Leymus multicaulisPsathyrostachys stoloniformisPsathyrostachys lanuginosaPsathyrostachys junceaPsathyrostachys caducaPsathyrostachys huashanicaLeymus arenarius

Leymus angustusLeymus secalinusLeymus paboanusLeymus chinensisHystrix duthieiLeymus akmolinensisLeymus karelinii
Leymus mollisBromus arvensis
Leymus flavescensLeymus erianthusLeymus innovatusLeymus cinereusLeymus triticoidesLeymus salinusLeymus ambiguus

Hordeum bulbosum

Hordeum depressumHordeum californicumHordeum cordobenseHordeum muticumHordeum pubiflorumHordeum comosumHordeum patagonicumHordeum chilenseHordeum parodiiHordeum flexuosum
Hordeum erectifoliumHordeum stenostachysHordeum pusillumHordeum euclastonHordeum intercedens

Hordeum capenseHordeum secalinumElymus multisetusElymus scabriglumisHordeum brachyantherumHordeum arizonicumHordeum procerumHordeum bogdaniiHordeum jubatumHordeum roshevitzii
Hordeum brevisubulatumHordeum guatemalenseHordeum lechleriHordeum tetraploidumHordeum marinumHordeum murinum subsp. glaucum

Eremopyrum orientaleElymus pycnanthus
Eremopyrum bonaepartisEremopyrum distansEremopyrum triticeum
Agropyron desertorumAgropyron mongolicumAgropyron cristatumElymus shandongensisElymus submuticusElymus longearistatus

Secale africanumSecale montanumSecale anatolicumSecale vaviloviiSecale segetaleSecale sylvestre

Henrardia persicaHeteranthelium piliferumElymus transhyrcanusElymus lazicus

Taeniatherum caput−medusaeTriticum turgidumTriticum durum
Aegilops speltoidesAegilops ventricosaTriticum timopheevii
Aegilops tauschii
Triticum dicoccoidesTriticum urartuTriticum monococcum

Aegilops searsiiAegilops longissimaAegilops sharonensisAegilops bicornis

Aegilops triuncialisAegilops uniaristataAegilops comosa
Aegilops umbellulataAegilops columnarisAegilops geniculataAegilops kotschyiAegilops peregrinaAegilops biuncialis

Aegilops crassaAegilops vaviloviiAegilops juvenalisAegilops caudataAegilops cylindrica
Crithopsis delileana

Elymus farctus

Elymus nutansElymus bungeanusElymus fibrosusElymus bakeriElymus angulatusElymus mutabilis

Bromus attenuatusBromus mucroglumis
Bromus laevipesBromus pseudolaevipesBromus orcuttianus

Bromus lanatusBromus erectus

Bromus lanatipesBromus pellitusBromus texensisBromus ciliatusBromus dolichocarpusBromus frondosusBromus kalmiiBromus pumpellianusBromus richardsonii
Bromus ripariusBromus latiglumisBromus exaltatusBromus grandisBromus pubescensBromus densusBromus porteri

Bromus pectinatusBromus diandrusBromus rigidus
Bromus arenariusBromus anomalusBromus sterilisBromus tectorum

Bromus commutatusBromus japonicusBromus squarrosus
Bromus briziformisMelica muticaBromus danthoniae
Bromus interruptusBromus alopecurosBromus scopariusBromus hordeaceusBromus secalinus

Bromus madritensisBromus fasciculatusBromus rubensBromus berteroanusBromus ramosus
Bromus brachyantherusBromus remotiflorus
Bromus suksdorfiiBromus inermisBromus cebadillaBromus marginatusBromus gunckelii
Boissiera squarrosaBromus ayacuchensisBromus catharticusBromus coloratusBromus striatusBromus carinatus
Elymus tenuis
Elymus fedtschenkoiElymus aboliniiElymus stipifoliusElymus glaberrimus

Elymus reflexiaristatusElymus semicostatusThinopyrum intermedium subsp. intermediumElymus strictus
Elymus breviaristatusElymus tibeticusElymus nakaiiElymus antiquusElymus brevipesElymus macrochaetusElymus anthosachnoidesElymus dolichatherus

Elymus patagonicusElymus dentatus

Elymus cognatusElymus spicatusElymus durusElymus schrenkianusElymus canadensis
Elymus caninusElymus hispidusHystrix patula

Elymus burchan−buddaeElymus glaucus

Elymus melantherusLeymus ajanensisElymus confususElymus aristiglumisElymus macrourusElymus sibiricusElymus alaskanus
Elymus smithiiElymus wiegandiiElymus lanceolatusElymus trachycaulus

Elymus glaucissimusElymus czimganicus
Elymus gmeliniiElymus pendulinusElymus ciliarisTriticum machaElymus repensElymus panormitanusElymus dahuricusElymus barbicallusElymus tangutorumAgropyron fragileTriticum carthlicumTriticum turanicumTriticum compactumElymus virginicus var. virginicusLeymus tianschanicus

Dasypyrum villosumElymus nodosusElymus elymoidesElymus tsukushiensisElymus tauriElymus libanoticusElymus elongatusElymus magellanicusLeymus condensatus

Littledalea tibetica

Hierochloe odorata

Calamagrostis strictaCalamagrostis villosaCalamagrostis lapponicaCalamagrostis deschampsioidesCalamagrostis canadensisCalamagrostis arundinaceaAiropsis tenellaCalamagrostis anthoxanthoidesCalamagrostis purpurea

Polypogon maritimusPolypogon monspeliensisAgropogon lutosusPolypogon fugaxPolypogon viridisCalamagrostis inexpansaPolypogon australisAgrostis avenacea
Calamagrostis howelliiAgrostis tenerrima
Calamagrostis rubescensCalamagrostis pickeringiiCalamagrostis cainiiCalamagrostis perplexa

Agrostis meyenii

Agrostis stoloniferaAgrostis congestifloraAgrostis gracililaxaAgrostis hyemalisAgrostis muscosa

Agrostis idahoensisAgrostis exarataAgrostis mertensiiAgrostis personata
Agrostis petrieiAgrostis clavataAgrostis pallensAgrostis muellerianaAgrostis vinealisAgrostis imbecilla
Agrostis scabraChaetopogon fasciculatusAgrostis capillarisAgrostis castellanaPolypogon magellanicusAgrostis giganteaAgrostis imberbis

Calamagrostis holmiiCalamagrostis scopulorumCalamagrostis purpurascensAgrostis thurberianaGastridium ventricosumTriplachne nitensCalamagrostis angustifolia

Calamagrostis emodensisCalamagrostis epigeiosCalamagrostis pseudophragmites
Calamagrostis acutifloraAmmophila arenariaAmmophila breviligulataCalamagrostis muirianaCalamagrostis breweriBriza subaristataBriza lamarckianaBriza calothecaBriza uniolae
Dichelachne inaequiglumisDichelachne rara
Dichelachne crinitaDichelachne micranthaEchinopogon ovatusEchinopogon caespitosusBriza maximaAgrostis durieuiBriza minorBriza media

Torreyochloa pallidaPhalaris arundinacea

Phalaris carolinianaPhalaris amethystinaPhalaris lemmoniiPhalaris angustaPhalaris californicaPhalaris coerulescensPhalaris paradoxaPhalaris minorPhalaris aquaticaPhalaris canariensisPhalaris brachystachysPhalaris truncata

Lagurus ovatus

Sphenopholis obtusata

Calamagrostis minimaTrisetum virideCalamagrostis pringlei
Calamagrostis erianthaCalamagrostis erectifoliaCalamagrostis tolucensisPeyritschia pringlei
Calamagrostis validaCalamagrostis divaricataPeyritschia deyeuxioidesSphenopholis intermediaCalamagrostis vulcanica

Trisetum bifidumTrisetum sibiricum
Rostraria salzmanniiRostraria pumila
Trisetum flavescensTrisetum turcicumTrisetum gracileTrisetum glacialeTrisetum baregenseGraphephorum wolfii

Trisetum tenellumTrisetum spicatumTrisetum youngiiTrisetum drucei

Koeleria capensisKoeleria macranthaKoeleria vallesianaKoeleria asiaticaKoeleria pyramidataTrisetum hispidumKoeleria lobataKoeleria caudata
Gaudinia coarctataGaudinia fragilisRostraria hispidaRostraria obtusifloraTrisetaria ovataTrisetaria dufourei
Trisetaria paniceaGaudinia hispanica

Vulpiella stipoidesRostraria cristataRostraria azorica

Arrhenatherum longifolium
Helictotrichon cantabricumArrhenatherum calderaeHelictotrichon sarracenorumHelictotrichon desertorumHelictotrichon sempervirensHelictotrichon filifoliumHelictotrichon convolutum
Helictotrichon sedenenseHelictotrichon petzenseHelictotrichon parlatoreiHelictotrichon mortonianum

Avena insularisAvena fatuaAvena prostrata

Avena abyssinicaAvena barbata
Avena strigosaAvena brevisAvena nudaAvena vavilovianaAvena sativaAvena maroccanaAvena murphyiAvena sterilisAvena longiglumis
Avena claudaAvena erianthaAvena ventricosaHelictotrichon macrostachyumHierochloe occidentalis

Arrhenatherum albumArrhenatherum palaestinumArrhenatherum elatiusAnthoxanthum amarumAnthoxanthum aristatumAnthoxanthum odoratumHierochloe redolensHierochloe alpinaHierochloe paucifloraCorynephorus canescens

Dryopoa divesScolochloa festucaceaEchinaria capitataMibora minimaOreochloa distichaSesleria ovataSesleria caeruleaSesleria argenteaSesleria insularisSesleria tenerrima
Helictotrichon pratense
Helictotrichon aetolicumHelictochloa pratensisHelictotrichon hookeriAmmochloa palaestinaPeriballia laevis

Deschampsia antarcticaDeschampsia venustula
Deschampsia kingiiDeschampsia cespitosaDeschampsia setaceaDeschampsia chapmaniiDeschampsia tenellaDeschampsia elongata
Deschampsia nubigenaDeschampsia klossiiDeschampsia patula

Holcus azoricusHolcus mollisHolcus gayanusHolcus rigidusHolcus annuusHolcus lanatusDeschampsia atropurpurea

Dactylis glomerataLamarckia aurea

Desmazeria siculaCutandia maritimaCatapodium marinumCutandia memphitica
Catapodium rigidumHainardia cylindricaParapholis incurvaSphenopus divaricatusCynosurus cristatusCynosurus echinatus

Castellia tuberculosaFestuca altaicaFestuca subulataFestuca parviglumaFestuca extremiorientalis
Festuca quadrifloraFestuca gautieriFestuca eskiaFestuca burnatii
Festuca dimorphaFestuca scabriculmisFestuca thurberiFestuca subulifloraFestuca ligulataFestuca hintonianaFestuca californicaFestuca elegans

Vulpia myurosVulpia ciliataFestuca richardsoniiPsilurus incurvusFestuca violaceaFestuca noricaFestuca subverticillata

Festuca actaeFestuca deflexaFestuca contracta
Festuca baffinensis
Festuca roemeriFestuca idahoensisFestuca lemanii
Festuca vaginataFestuca valesiacaFestuca dalmatica
Festuca pseudodalmaticaFestuca laevigataFestuca strictaFestuca pallens
Festuca viviparoideaFestuca kolymensisFestuca pseudovinaFestuca arvernensis
Festuca rupicaprinaFestuca arizonicaFestuca beckeri

Festuca intercedens
Festuca hyperboreaFestuca halleriFestuca brevissimaFestuca saximontana

Festuca indigestaFestuca glacialis
Festuca circummediterraneaFestuca ovinaFestuca lenensis
Festuca longifolia
Festuca alpinaFestuca frigidaFestuca brachyphyllaFestuca graciliorFestuca valentinaFestuca hystrix

Festuca glaucaFestuca trichophyllaFestuca filiformisFestuca flaccaFestuca pyrenaicaFestuca amethystinaFestuca occidentalisFestuca capillifolia

Festuca clementeiFestuca borderii

Vulpia siculaVulpia brevisVulpia fasciculataVulpia geniculataVulpia alopecurosVulpia membranaceaVulpia fontqueranaFestuca plicata
Vulpia delicatulaNarduroides salzmanniiVulpia unilateralisWangenheimia lima

Vulpia bromoidesVulpia muralis

Festuca rubraFestuca querianaFestuca rifanaFestuca nigrescensFestuca luciarumFestuca multinodisFestuca heterophyllaFestuca amplaFestuca rothmaleriFestuca nevadensisFestuca ibericaFestuca francoiFestuca petraeaFestuca rivularisFestuca hephaestophilaFestuca elataMicropyrum patensMicropyrum tenellum

Festuca purpurascensFestuca chimborazensisFestuca glumosa
Festuca vaginalisFestuca edlundiaeDielsiochloa floribunda

Festuca ulochaetaFestuca andicola
Festuca cundinamarcaeFestuca cuzcoensisFestuca fragilis
Festuca nardifoliaFestuca rigescensFestuca tolucensisFestuca parodianaFestuca calligera
Festuca yalaensis

Vulpia microstachysVulpia octoflora

Festuca pseudeskiaFestuca scariosaFestuca altissimaFestuca donaxFestuca drymejaFestuca coerulescensFestuca triflora

Festuca durandoiFestuca paniculata
Festuca giganteaFestuca fontqueriFestuca pratensisFestuca simensisLolium multiflorumLolium rigidumLolium persicumLolium remotumLolium temulentumLolium canariense
Micropyropsis tuberosaFestuca arundinaceaFestuca marginataFestuca mairei

Festuca kingiiFestuca modestaFestuca dichocladaFestuca amplissimaFestuca argentinaFestuca breviglumisFestuca spectabilisFestuca pulchella

Antinoria agrostidea

Poa acicularifoliaPoa imbecillaFestuca sibiricaPoa lindsayiPoa breviglumisPoa novae−zelandiae
Poa sudicolaPoa dipsaceaPoa subvestitaPoa foliosaPoa exigua
Poa colensoiPoa astoniiPoa hesperiaPoa xenicaPoa smirnowiiPoa arcticaPoa ibericaPoa macrocalyxPoa kamczatensisPoa platyanthaPoa stiriacaPoa pratensisPoa sibirica

Poa acinaciphyllaPoa iridifoliaPoa chaixiiPoa polycoleaPoa hybridaPoa longifolia

Poa stuckertiiPoa arachniferaPoa holciformis
Poa laetevirensPoa scaberulaPoa atropidiformisPoa lindebergiiPoa gymnantha

Poa reflexa
Poa porsildiiPoa wheeleriPoa fendlerianaPoa nervosaPoa tianschanicaPoa cusickiiPoa macrantha
Poa acroleucaPoa kurtziiPoa howellii

Poa paucispiculaPoa hookeriPoa helmsiiNeuropoa faxPoa lowanensisPoa cheeliiPoa poiformis
Poa keysseriPoa phillipsianaPoa costinianaPoa affinisPoa hiemataPoa anceps
Poa intrusaPoa sallacustrisPoa fawcettiaePoa homomallaPoa porphyrocladosPoa ensiformis

Poa citaPoa meionectesPoa sieberiana
Poa amplexicaulisPoa clelandiiPoa fordeanaPoa drummondiana

Poa orbaPoa orthocladaPoa cockayneanaPoa chathamicaPoa litorosa

Poa remota

Poa abbreviata
Poa trivialis

Poa lettermaniiPoa pseudoabbreviataPoa leptocomaPoa flexuosaPoa attenuata
Poa glaucaPoa laxaPoa interiorPoa urssulensisPoa palustrisAgrostis caninaPoa nemoralisPoa compressaPoa stenanthaPoa hartzii subsp. hartziiPoa secundaPoa ammophilaPoa curtifoliaPoa versicolorPoa aridaPoa hisauchii
Poa trichophyllaPoa cenisiaPoa sinaicaPoa densaEremopoa altaica
Poa bulbosaPoa alpinaPoa pumilaPoa badensis
Poa ligulataPoa cookiiPoa flabellataPoa annuaPoa infirmaPoa supina
Poa kelloggii
Poa wolfiiPoa saltuensisPoa marcidaPoa alsodesPoa sylvestrisPoa autumnalis
Phleum pratensePhleum alpinumPuccinellia glaucescensPhleum phleoidesMilium effusumMilium vernale

Cinna arundinaceaCinna latifolia
Poa tibeticaPoa eminensPoa subfastigiataSimplicia laxaAlopecurus vaginatusAlopecurus gerardiiArctophila fulvaDupontia fisheri

Saxipoa saxicolaArctagrostis latifoliaPoa subenervisPoa andinaPoa chonoticaPoa robustaSylvipoa queenslandica

Alopecurus myosuroides
Alopecurus geniculatusAlopecurus magellanicusAlopecurus aequalisAlopecurus textilisAlopecurus pratensisAlopecurus japonicusVentenata macraVentenata dubiaApera interruptaApera spica−venti

Beckmannia syzigachneAniselytron treutleri

Helictotrichon pubescens

Puccinellia lemmonii
Puccinellia pumilaCatabrosa werdermanniiCatabrosa aquaticaPuccinellia angustataColpodium variegatumPuccinellia wrightiiColpodium altaicum

Puccinellia parishiiPuccinellia bruggemanniiPuccinellia banksiensis
Puccinellia distansPuccinellia nuttallianaPuccinellia fasciculataPuccinellia phryganodesSclerochloa duraPuccinellia nutkaensis

Puccinellia vahlianaPuccinellia tenella
Puccinellia vaginataPuccinellia arcticaPuccinellia andersoniiPuccinellia stricta

Phippsia algidaPhippsia concinnaZingeria biebersteinianaZingeria trichopodaZingeria pisidicaColpodium versicolorAira caryophylleaAira cupanianaAira praecoxPeriballia involucrataDeschampsia flexuosa

Brachypodium retusumBrachypodium arbusculaBrachypodium sylvaticumBrachypodium phoenicoidesBrachypodium pinnatumBrachypodium mexicanumBrachypodium distachyonDiarrhena faurieiDiarrhena mandshuricaDiarrhena japonicaDiarrhena americanaDiarrhena obovata

Stipa giganteaStipa capensisStipa parvifloraOryzopsis miliaceaStipa sibiricaStipa bromoidesStipa keniensisStipa pekinensis
Oryzopsis chinensisStipa saposhnikowii
Oryzopsis hendersoniiAchnatherum wallowaenseStipa latiglumisStipa scribneriStipa perplexaOryzopsis swalleniiStipa nevadensisStipa lettermaniiStipa pinetorum

Stipa lemmoniiStipa nelsoniiStipa occidentalis
Stipa lobataStipa parishiiStipa robustaStipa curvifolia
Stipa aridaStipa richardsoniiStipa altaOryzopsis contractaOryzopsis hymenoides

Stipa acutaStipa eminensStipa juncoidesStipa editorumStipa multinodisStipa constricta
Stipa plumosaStipa polycladaStipa media

Stipa ambiguaNassella pubifloraNassella punensisNassella meyenianaNassella cabreraeNassella chilensisStipa diegoensis
Nassella trichotomaNassella pampagrandensisNassella nidulansStipa tenuissima
Nassella meyeriStipa leucotrichaStipa pulchraStipa viridulaStipa caudataStipa brachychaetaStipa clandestina
Stipa papposa

Stipa leptostachyaStipa castellanosiiStipa hystricinaStipa pseudoichuStipa scabrifoliaStipa ichu

Stipa annua

Stipa brevipesStipa speciosaStipa neaeiPappostipa chrysophyllaPappostipa vaginata

Ortachne rarifloraStipa kingiiOryzopsis micranthaOryzopsis canadensisOryzopsis pungensOryzopsis exiguaStipa shoshoneana

Stipa hans−meyeriStipa roseaAciachne pulvinata
Stipa bomaniiStipa mucronataStipa obtusaOrtachne erectifolia
Aciachne flagelliferaAciachne acicularis
Piptochaetium seleriPiptochaetium avenaceumPiptochaetium avenacioidesPiptochaetium virescensPiptochaetium fimbriatum

Piptochaetium montevidensePiptochaetium setosumPiptochaetium panicoidesPiptochaetium napostaensePiptochaetium ruprechtianumPiptochaetium stipoidesPiptochaetium leiopodumPiptochaetium indutumPiptochaetium uruguensePiptochaetium hackeliiPiptochaetium bicolorPiptochaetium mediumPiptochaetium lasianthum

Stipa sparteaStipa comataStipa neomexicana

Stipa royleiStipa mongholica

Stipa brevifloraStipa lessingianaStipa pennataStipa capillata
Stipa caucasicaStipa turkestanicaStipa barbataStipa lagascaeStipa ibericaStipa juncea

Stipa subsessilifloraStipa purpureaStipa regelianaStipa bungeanaStipa capillacea

Stipa chingiiAmpelodesmos mauritanicus
Oryzopsis asperifoliaTrikeraia hookeriTrikeraia pappiformisStipa splendensPsammochloa villosa
Stipa stillmanii
Oryzopsis lateralisOryzopsis gracilisOryzopsis munroiOryzopsis aequiglumisOryzopsis racemosaOryzopsis obtusaStipa tenacissima

Brachyelytrum aristosumBrachyelytrum erectum

Puelia olyriformisPharus latifolius
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Aristidoideae

Arund. & Micra.

Bambusoideae

Chloridoideae

Danthonioideae

Oryzoideae

Panicoideae

Pooideae

sensitive slow
sensitive medium 
sensitive fast 
tolerant slow
tolerant medium
tolerant fast

Aristida longifoliaAristida junciformisAristida transvaalensisAristida hordeacea
Aristida adscensionisAristida effusaAristida kenyensisAristida anthoxanthoidesAristida rhiniochloa

Aristida stipoidesAristida meridionalisAristida vestitaAristida diffusaAristida spectabilis
Aristida dasydesmisAristida stipitataAristida barbicollisAristida congestaAristida ripariaAristida recurvata

Aristida parvula

Aristida contorta

Aristida calycinaAristida inaequiglumis
Aristida pruinosaAristida queenslandicaAristida caput−medusaeAristida holatheraAristida hygrometricaAristida superpendensAristida macrocladaAristida utilisAristida echinataAristida latifoliaAristida ingrataAristida perniciosa

Aristida vagansAristida nitidulaAristida behrianaAristida obscura
Aristida leptopodaAristida ramosaAristida jerichoensisAristida longicollis

Aristida dichotomaAristida longespicaAristida curtissiiAristida havardiiAristida oliganthaAristida ramosissimaAristida desmanthaAristida tuberculosa

Aristida palustrisAristida gyransAristida condensataAristida mohriiAristida rhizomophoraAristida stricta
Aristida spiciformisAristida patulaAristida lanosaAristida purpurascens

Aristida purpureaAristida curvifoliaAristida californica
Aristida appressa

Aristida hintoniiAristida laxa
Aristida divaricataAristida schiedeanaAristida spanospiculaAristida asplundiiAristida gypsophilaAristida pansaAristida eludensAristida arizonicaAristida minutifloraAristida scribnerianaAristida floridanaAristida hamulosaAristida ternipesAristida jorullensis

Aristida uruguayensisAristida murinaAristida mendocina
Aristida venesuelaeAristida setifoliaAristida subspicataAristida tortaAristida funiculata

Aristida capillaceaAristida cumingianaAristida diminutaAristida adoensis

Stipagrostis brevifoliaStipagrostis pennataStipagrostis acutifloraStipagrostis plumosaStipagrostis ciliataStipagrostis obtusa
Stipagrostis anomala

Stipagrostis namaquensisStipagrostis hochstetterianaStipagrostis hirtiglumaStipagrostis uniplumis
Stipagrostis raddianaStipagrostis zeyheriStipagrostis subacaulis

Sartidia jucundaStipagrostis geminifolia

Amphipogon amphipogonoidesStyppeiochloa gynoglossaElytrophorus spicatusElytrophorus globularis
Dregeochloa pumila

Arundo donaxArundo formosanaArundo pliniiMonachather paradoxusAmphipogon caricinusAmphipogon strictus
Molinia japonica

Phragmites australisPhragmites japonicusMolinia caeruleaHakonechloa macra

Coelachne japonicaIsachne arundinaceaIsachne mauritiana

Eriachne pallescensPheidochloa gracilis
Eriachne ciliataEriachne mucronataEriachne helmsii
Eriachne trisetaEriachne glaucaEriachne aristideaEriachne triodioidesEriachne raraEriachne festucaceaEriachne pulchella

Isachne pulchellaIsachne globosaIsachne albensCoelachne simpliciusculaMicraira subulifoliaMicraira adamsiiMicraira spiciformaMicraira lazaridis

Schismus barbatusSchismus scaberrimusSchismus arabicus

Rytidosperma fortunae−hibernaeRytidosperma bipartitumRytidosperma duttonianumRytidosperma pauciflorumRytidosperma laeve

Rytidosperma geniculatumRytidosperma indutumRytidosperma pilosumRytidosperma tenuius

Rytidosperma dimidiatumRytidosperma carphoidesRytidosperma monticolaRytidosperma auriculatumRytidosperma erianthum
Rytidosperma caespitosumRytidosperma pallidumRytidosperma nitensRytidosperma lepidopodum

Rytidosperma alpicolaRytidosperma clelandiiRytidosperma semiannulare

Rytidosperma vickeryaeRytidosperma oreoboloidesRytidosperma nivicola
Rytidosperma penicillatumRytidosperma merumRytidosperma clavatumRytidosperma racemosumRytidosperma nudiflorum

Rytidosperma longifoliumRytidosperma vestitum
Rytidosperma acerosumRytidosperma occidentaleRytidosperma setaceumRytidosperma fulvumRytidosperma richardsoniiRytidosperma diemenicumRytidosperma setifoliumRytidosperma australeRytidosperma unaredeRytidosperma gracileRytidosperma violaceumRytidosperma lechleriRytidosperma virescens

Rytidosperma pumilum
Rytidosperma telmaticumRytidosperma thomsoniiRytidosperma buchananiiRytidosperma maculatum

Tribolium acutiflorumTribolium obliterumTribolium obtusifolium
Tribolium hispidumTribolium utriculosumTribolium echinatumTribolium ciliare

Tribolium brachystachyumTribolium uniolae
Danthonia compressa

Notochloe microdonCortaderia archboldii
Danthonia chilensisDanthonia californicaDanthonia intermediaDanthonia sericeaDanthonia alpinaDanthonia decumbens

Danthonia malacanthaDanthonia secundifloraDanthonia annableaeDanthonia domingensisDanthonia unispicataDanthonia parryiDanthonia spicata

Cortaderia pilosaPlinthanthesis paradoxaPlinthanthesis rodwayiCortaderia richardii
Cortaderia nitidaCortaderia boliviensis

Cortaderia araucanaCortaderia rudiusculaCortaderia jubataCortaderia sericanthaCortaderia bifidaCortaderia columbianaCortaderia hapalotrichaPseudopentameris brachyphyllaPseudopentameris macranthaPseudopentameris caespitosaChaetobromus involucratus
Chionochloa conspicuaChionochloa flavicansChionochloa flavescensChionochloa australisChionochloa defracta

Chionochloa frigidaChionochloa pallensChionochloa macraChionochloa oreophilaChionochloa rigidaChionochloa spiralis
Chionochloa acicularisChionochloa ovataChionochloa antarcticaChionochloa teretifoliaChionochloa crassiusculaChionochloa junceaChionochloa rubra

Pentaschistis tortuosaPentameris colorataPentameris clavataPentameris alticola
Pentameris basutorum

Pentameris natalensisPentameris setifoliaPentameris oreodoxaPentaschistis glandulosa
Pentameris microphyllaPentameris tomentellaPentameris aristifolia

Pentameris borussicaPentameris pictiglumaPentameris minorPentameris pseudopallescensPentameris venetaPentameris capillaris
Pentameris montana

Pentaschistis rupestrisPentameris asperaPentaschistis patulaPentameris reflexaPentaschistis cirrhulosaPentameris eckloniiPentaschistis pallida
Pentameris calcicolaPentameris chippindalliaePentameris densifoliaPentameris trisetaPentameris velutinaPentameris aristidoidesPentameris pallidaPentaschistis pallescensPentameris horridaPentameris roseaPrionanthium ecklonii

Pentameris ampla
Pentaschistis eriostomaPentameris pyrophilaPentameris pungensPentameris malouinensis

Pentameris capensis
Pentaschistis curvifoliaPentameris scandensPentameris acinosaPentameris aurea

Pentameris pusillaPentameris argenteaPentaschistis viscidulaPentameris andringitrensis

Pentameris dregeana
Pentameris longiglumisPentameris thuariiPentameris hirtiglumisPentameris glacialisPentameris swartbergensisPentameris macrocalycinaPentameris oreophilaPentameris tysonii

Capeochloa arundinacea
Capeochloa setaceaCapeochloa cinctaGeochloa decoraGeochloa lupulina

Neyraudia reynaudianaTriraphis schinziiTriraphis ramosissima
Triraphis andropogonoidesTriraphis purpureaTriraphis mollis

Tripogon minimusTripogon spicatusOropetium capenseTripogon yunnanensisTripogon chinensis
Melanocenchris abyssinica

Triodia basedowiiTriodia rigidissimaTriodia desertorum
Triodia intermediaTriodia brizoidesMonodia stipoidesTriodia irritans

Triodia bitexturaTriodia stenostachyaTriodia bynoeiTriodia melvilleiTriodia pungensTriodia fitzgeraldiiTriodia scariosa

Aeluropus lagopoidesAeluropus littoralis

Cleistogenes songoricaCleistogenes hanceiCleistogenes squarrosaCleistogenes hackeliiCleistogenes caespitosaCleistogenes polyphyllaOrinus kokonoricaOrinus thoroldii

Odyssea paucinervisNeobouteloua lophostachyaBrachychloa fragilisBrachychloa schiemanniana
Dactyloctenium geminatumDactyloctenium giganteumDactyloctenium radulansDactyloctenium australeDactyloctenium aegyptium

Dignathia hirtella
Gymnopogon foliosusGymnopogon grandiflorusGymnopogon ambiguusGymnopogon brevifoliusBewsia biflora

Trichoneura elegansTrichoneura grandiglumisTrichoneura weberbaueriTrichoneura eleusinoides

Ctenium aromaticumCtenium cirrhosumCtenium concinnum
Perotis hordeiformisPerotis raraPerotis hildebrandtiiPerotis indicaPerotis patens

Mosdenia leptostachys
Vaseyochloa multinervosaTridens muticusGouinia latifoliaGouinia paraguayensisTriplasis americanaTriplasis purpurea

Tuctoria greenei
Orcuttia inaequalisOrcuttia californicaOrcuttia viscidaOrcuttia pilosaTuctoria fragilisTuctoria mucronataNeostapfia colusana

Leptochloa viscidaDinebra retroflexaLeptochloa paniceaApochiton burttii
Eleusine kigeziensisEleusine indicaEleusine africanaEleusine tristachyaEleusine floccifoliaEleusine intermediaEleusine jaegeriEleusine multiflora

Chloris cucullataChloris truncataChloris submuticaChloris pycnothrixChloris radiataLintonia nutansChloris mossambicensis
Coelachyrum pierceiEnteropogon prieuriiChloris barbataEragrostis cylindrica

Chloris virgataChloris pectinataChloris gayanaEnteropogon dolichostachyus

Harpochloa falx
Microchloa indicaMicrochloa kunthiiMicrochloa caffra

Eustachys distichophyllaEustachys petraeaEustachys paspaloidesBrachyachne patentiflora
Chloris elata

Cynodon plectostachyusCynodon transvaalensisCynodon dactylonCynodon radiatusCynodon incompletusBrachyachne ciliarisBrachyachne tenellaBrachyachne convergensChrysochloa orientalisChrysochloa hindsii
Microchloa altera

Oxychloris scariosa
Lepturus radicansLepturus repensChloris roxburghiana

Tetrapogon villosusTetrapogon cenchriformisTetrapogon tenellusEnteropogon chlorideus

Enteropogon ramosusEnteropogon acicularisAstrebla squarrosaEnteropogon macrostachyusSchoenefeldia gracilisSchoenefeldia transiens
Enteropogon mollisTrichloris crinitaTrichloris pluriflora

Austrochloris dichanthioidesAstrebla pectinataAstrebla lappaceaAstrebla elymoidesCoelachyrum yemenicumLeptochloa dubia

Acrachne racemosaLeptochloa fusca

Eragrostis obtusifloraMuhlenbergia iridifolia

Munroa andinaMunroa squarrosaMunroa argentinaErioneuron avenaceumErioneuron nealleyiBlepharidachne kingiiBlepharidachne bigeloviiBlepharidachne benthamianaSwallenia alexandraeScleropogon brevifolius

Sohnsia filifolia

Bouteloua aristidoidesOpizia stolonifera
Bouteloua junceaBuchloe dactyloidesCathestecum brevifoliumBouteloua rigidisetaBouteloua johnstoniiBouteloua chondrosioides

Bouteloua americanaBouteloua williamsiiBouteloua repens

Bouteloua distichaBouteloua purpureaBouteloua unifloraBouteloua distansBouteloua triaenaBouteloua pedicellataBouteloua curtipendulaBouteloua warnockiiBouteloua reflexaBouteloua media

Chondrosum gracileOrcuttia tenuisDistichlis eludensDistichlis australisMonanthochloe littoralis
Distichlis humilisDistichlis laxifloraDistichlis scopariaDistichlis distichophyllaDistichlis palmeriHilaria cenchroidesHilaria jamesiiJouvea pilosa

Allolepis texana

Muhlenbergia brevivaginataMuhlenbergia jaime−hintonii
Muhlenbergia fastigiataMuhlenbergia utilisMuhlenbergia repensMuhlenbergia richardsonis

Muhlenbergia asperifoliaMuhlenbergia arenaceaMuhlenbergia seatoniiMuhlenbergia implicataMuhlenbergia paniculataMuhlenbergia wrightiiLycurus phleoidesLycurus setosus

Muhlenbergia atacamensisMuhlenbergia ligulataMuhlenbergia decumbensMuhlenbergia subbifloraMuhlenbergia cuspidataMuhlenbergia palmirensisMuhlenbergia villiflora

Muhlenbergia unifloraMuhlenbergia pungensMuhlenbergia multiflora

Muhlenbergia durangensisMuhlenbergia flavisetaMuhlenbergia jonesiiMuhlenbergia virescensMuhlenbergia quadridentata
Muhlenbergia montanaSporobolus contractusMuhlenbergia stramineaMuhlenbergia filiculmis

Muhlenbergia peruviana

Muhlenbergia setarioidesMuhlenbergia virletiiMuhlenbergia tenuifoliaMuhlenbergia spiciformis
Muhlenbergia appressaMuhlenbergia brandegeeiMuhlenbergia microspermaMuhlenbergia porteriMuhlenbergia dumosa

Muhlenbergia arseneiMuhlenbergia paucifloraMuhlenbergia flexuosa
Pereilema beyrichianumPereilema crinitum

Muhlenbergia ciliataMuhlenbergia pectinataMuhlenbergia tenellaMuhlenbergia diversiglumisMuhlenbergia alamosaeMuhlenbergia tarahumara
Muhlenbergia racemosaMuhlenbergia polycaulisMuhlenbergia curtifoliaMuhlenbergia thurberiMuhlenbergia andina

Muhlenbergia huegeliiMuhlenbergia himalayensisMuhlenbergia glaucaMuhlenbergia japonica
Muhlenbergia schreberiMuhlenbergia sylvaticaMuhlenbergia mexicanaMuhlenbergia hakonensisMuhlenbergia californicaMuhlenbergia tenuifloraMuhlenbergia soboliferaMuhlenbergia ramosa

Muhlenbergia bryophilusMuhlenbergia cenchroides

Muhlenbergia longiligulaMuhlenbergia rigensMuhlenbergia emersleyiMuhlenbergia lucidaMuhlenbergia elongata
Muhlenbergia expansaMuhlenbergia sericeaMuhlenbergia capillarisMuhlenbergia reverchoniiMuhlenbergia involuta

Muhlenbergia palmeriMuhlenbergia articulataMuhlenbergia grandisMuhlenbergia dubiaMuhlenbergia reederorumMuhlenbergia speciosa
Muhlenbergia pubiglumaMuhlenbergia setifolia

Muhlenbergia lehmannianaMuhlenbergia maximaMuhlenbergia lindheimeri

Muhlenbergia giganteaMuhlenbergia nigraMuhlenbergia pubescensMuhlenbergia jaliscanaMuhlenbergia mucronataMuhlenbergia macrouraMuhlenbergia subaristataMuhlenbergia angustata
Muhlenbergia strictaMuhlenbergia gypsophilaMuhlenbergia robustaMuhlenbergia rigidaMuhlenbergia distichophylla

Muhlenbergia versicolorMuhlenbergia purpusii

Muhlenbergia ligularisBlepharoneuron shepherdiiMuhlenbergia tricholepisMuhlenbergia vaginata
Muhlenbergia arizonicaMuhlenbergia argenteaMuhlenbergia flavidaReederochloa eludens

Muhlenbergia fragilisMuhlenbergia majalcensisMuhlenbergia annuaMuhlenbergia capillipesMuhlenbergia brevisMuhlenbergia depauperataMuhlenbergia sinuosaMuhlenbergia minutissimaMuhlenbergia arenicolaMuhlenbergia torreyiMuhlenbergia biloba

Muhlenbergia ramulosa

Polevansia rigidaWillkommia sarmentosaTragus koelerioidesTragus australianusTragus racemosusTragus berteronianus
Pappophorum caespitosumPappophorum philippianumPappophorum pappiferumPappophorum mucronulatumTridens brasiliensisTridens flavusPappophorum bicolorNeesiochloa barbata

Zoysia sinicaZoysia matrella
Zoysia macrostachyaZoysia japonicaZoysia macrantha

Sporobolus fertilisSporobolus indicusSporobolus stapfianusSporobolus atrovirensSporobolus elongatusSporobolus festivusSporobolus africanus
Sporobolus lasiophyllusSporobolus virginicusSporobolus pyramidatus

Sporobolus airoidesSporobolus giganteusSporobolus wrightii
Sporobolus australasicusSporobolus actinocladus
Sporobolus cryptandrusSporobolus rigensEragrostis australasicaCrypsis schoenoidesCrypsis aculeataCrypsis vaginiflora

Calamovilfa giganteaCalamovilfa longifoliaSporobolus heterolepisSporobolus clandestinusSporobolus consimilisSporobolus vaginiflorusSporobolus pinetorumSpartina spartinae
Spartina maritimaSpartina gracilisSpartina alternifloraSpartina foliosaSpartina anglica

Spartina bakeriSpartina patensSpartina pectinataSpartina densiflora

Sporobolus iocladosSporobolus fimbriatusSporobolus spicatusSporobolus pellucidusSporobolus pyramidalis

Schmidtia kalahariensisSchmidtia pappophoroides

Enneapogon cylindricusEnneapogon asperatusEnneapogon polyphyllusEnneapogon purpurascensEnneapogon persicusEnneapogon cenchroidesEnneapogon scopariusEnneapogon desvauxiiCottea pappophoroides

Uniola pittieriUniola paniculataEragrostis conrathiiUniola condensataTetrachne dregeiFingerhuthia africanaFingerhuthia sesleriiformis

Eragrostis weberbaueri

Eragrostis racemosa

Eragrostis asperaEragrostis barrelieri
Eragrostis bifloraEragrostis nigricans
Eragrostis lugensEragrostis soratensisEragrostis airoidesEragrostis polytrichaEragrostis intermediaEragrostis pastoensisEragrostis macilentaEragrostis elegantissimaEragrostis bicolorEragrostis curvula

Eragrostis parvifloraEragrostis humidicolaEragrostis papposaEragrostis ferrugineaEragrostis patula

Eragrostis heteromeraCatalepis gracilisEragrostis schweinfurthiiEragrostis neesiiEragrostis pilosaEragrostis multicaulis

Eragrostis tefEragrostis pectinaceaEragrostis mexicanaEragrostis luridaEragrostis minorEragrostis grandis
Eragrostis cilianensisEragrostis chapelieriEragrostis echinochloideaEragrostis truncataEragrostis obtusa

Eragrostis cylindrifloraEragrostis unioloidesEragrostis japonicaEragrostis lehmannianaPogonarthria squarrosaEragrostis capensis

Eragrostis hypnoidesEragrostis reptans
Eragrostis spectabilisEragrostis ciliarisEragrostis tenellaEragrostis sessilispicaHarpachne schimperi

Eragrostis patentipilosa
Ectrosia schultziiEctrosia leporinaEctrosia scabridaEragrostis paniciformisEragrostis botryodesEragrostis exasperataEragrostis nutans

Eragrostis tremulaEragrostis bahiensisEragrostis secundiflora
Harpachne harpachnoidesEragrostis superba

Psammagrostis wiseanaEragrostis dielsiiEragrostis eriopoda
Eragrostis pergracilisEragrostis lanicaulisEnneapogon scaberEragrostis desertorum

Eragrostis kennedyaeCladoraphis spinosaCladoraphis cyperoides

Centropodia forskaliiCentropodia glaucaEllisochloa papposa

Homopholis belsoniiPanicum queenslandicum
Panicum cervicatumPanicum rudgeiPanicum atrosanguineum

Panicum fluviicolaPanicum pansum
Panicum phragmitoides
Panicum chloroleucumPanicum racemosumPanicum amarumPanicum tricholaenoidesPanicum turgidumPanicum mystasipumPanicum olyroides

Panicum elephantipesLouisiella fluitansPanicum flexile
Panicum sumatrensePanicum paludosumPanicum subalbidumPanicum aquaticum

Panicum laetumPanicum decompositumPanicum repensPanicum laevinode
Panicum dregeanumPanicum coloratumPanicum stapfianumPanicum larcomianumPanicum seminudumYakirra australiensis

Panicum nephelophilumPanicum bergii
Panicum capillarePanicum halliiPanicum hirticaulePanicum stramineumPanicum miliaceumPanicum lanipes

Panicum deustumEriochloa distachya
Melinis minutifloraMelinis repensBrachiaria mesocomaTricholaena monachneBrachiaria eruciformis

Chaetium bromoidesBrachiaria lorentzianaBrachiaria paucispicataBrachiaria texana

Panicum infestumPanicum schinziiPanicum maximumBrachiaria deflexaBrachiaria muticaEriochloa meyeriana

Brachiaria dictyoneuraBrachiaria humidicolaBrachiaria xantholeucaBrachiaria arizonicaBrachiaria leersioides

Brachiaria jubataBrachiaria subulifoliaBrachiaria bovoneiBrachiaria arrectaBrachiaria plantagineaBrachiaria platyphylla

Urochloa mosambicensisBrachiaria ramosaBrachiaria praetervisaUrochloa setigeraUrochloa glumarisUrochloa echinolaenoides
Urochloa trichopusEriochloa montevidensisEriochloa punctataEriochloa polystachyaEriochloa setosaEriochloa fatmensisEriochloa acuminata
Brachiaria meziana

Brachiaria nigropedataBrachiaria villosaBrachiaria lataUrochloa panicoidesUrochloa brachyuraBrachiaria platynota

Brachiaria brizanthaBrachiaria decumbensBrachiaria mollisBrachiaria fasciculata
Brachiaria foliosa

Brachiaria distachyaBrachiaria subquadriparaBrachiaria adspersaEriochloa villosaBrachiaria pseudodichotomaEriochloa sericeaBrachiaria serrataBrachiaria semiundulataBrachiaria holosericeaBrachiaria comata
Brachiaria duraBrachiaria lachnantha

Thuarea involuta

Pennisetum trachyphyllumOdontelytrum abyssinicumPennisetum villosumPennisetum clandestinum
Pennisetum sphacelatumPennisetum orientalePennisetum thunbergiiPennisetum alopecuroidesPennisetum macrourum

Pennisetum setaceum
Pennisetum basedowiiPennisetum hordeoidesPennisetum polystachionPennisetum pedicellatumPennisetum sieberianumPennisetum violaceumPennisetum squamulatum

Pennisetum ramosumPennisetum mezianum

Cenchrus incertusCenchrus myosuroidesCenchrus echinatusCenchrus browniiCenchrus pilosusCenchrus ciliarisCenchrus setigerusCenchrus caliculatusPennisetum nervosumPennisetum purpureumPennisetum flaccidum

Cenchrus chilensisSnowdenia petitiana
Pennisetum latifoliumStereochlaena cameroniiPennisetum longissimumPennisetum unisetum

Setaria grisebachiiSetaria cernuaStenotaphrum dimidiatumStenotaphrum secundatum
Paspalidium basicladumPaspalidium constrictum

Paspalidium flavidumPaspalidium distansPaspalidium albovillosumPaspalidium globoideumPaspalidium jubiflorumStenotaphrum micranthum
Panicum antidotale

Setaria nigrirostrisSetaria acromelaenaSetaria orthostichaSetaria parviflora

Setaria lindenbergianaSetaria barbataSetaria homonyma
Setaria poiretianaSetaria palmifoliaSetaria plicataSetaria megaphyllaSetaria sulcata

Setaria seriataSetaria kagerensis
Setaria longisetaSetaria pumilaSetaria sphacelata

Zygochloa paradoxaHygrochloa aquaticaSpinifex littoreusSpinifex sericeus
Whiteochloa capillipes

Xerochloa barbataXerochloa lanifloraAlexfloydia repensChamaeraphis hordeaceaPseudoraphis paradoxa
Setaria grandisSetaria appendiculata
Setaria hassleriSetaria tenacissimaSetaria scandensPennisetum lanatumSetaria atrataSetaria paucifoliaSetaria restioidea

Paspalidium geminatumPaspalidium retiglumeUranthoecium truncatumPaspalidium udumSetaria viridisSetaria faberiSetaria verticillata
Setaria chondrachnePaspalidium aversumPlagiosetum refractumParactaenum novae−hollandiae

Paspalidium rarumSetaria magna

Setariopsis auriculataIxophorus unisetusPanicum bulbosum

Setaria pflanziiSetaria pampeanaSetaria leucopilaSetaria alonsoiSetaria oblongataSetaria macrostachyaSetaria nicoraeSetaria mendocinaSetaria vulpisetaSetaria globuliferaSetaria vaginataSetaria rosengurttiiSetaria scabrifoliaSetaria fiebrigiiSetaria lachnea

Panicum longipedicellatum
Panicum notatumPanicum sabulorum

Panicum scopariumPanicum oligosanthesPanicum dichotomumPanicum commutatumPanicum depauperatumPanicum acuminatumPanicum clandestinumPanicum cumbucanumPanicum claytoniiPanicum adenophorum

Echinochloa haplocladaPanicum verrucosumPanicum bisulcatumSacciolepis angustissimaSacciolepis africanaSacciolepis chevalieriSacciolepis indicaSacciolepis myurosSacciolepis vilvoidesSacciolepis myosuroidesPanicum gracilicaulePanicum natalensePanicum margaritiferumPanicum dinklagei
Panicum tenellumPanicum brazzavillensePanicum nervosumPanicum pyrulariumPanicum granuliferumPanicum micranthumPanicum rivale

Panicum cyanescens
Panicum polycomumPanicum wettsteiniiTrichanthecium cyanescensTrichanthecium parvifoliumPanicum caaguazuensePanicum pseudisachnePanicum auricomum

Panicum trichanthum
Panicum hirtumPanicum brevifoliumPanicum bartlettiiPanicum sellowiiPanicum millegranaPanicum trichoides

Digitaria ternata
Echinochloa cruspavonis

Echinochloa oryzoidesEchinochloa colonaEchinochloa stagninaDigitaria macroblephara
Echinochloa pictaEchinochloa walteriDigitaria abyssinica

Echinochloa esculentaEchinochloa muricataEchinochloa turneriana

Echinochloa frumentaceaEchinochloa crus−galliEchinochloa obtusiflora

Acroceras excavatumLasiacis sorghoideaLasiacis ruscifoliaLasiacis ligulataLasiacis rugeliiLasiacis divaricataLasiacis nigra
Poecilostachys bakeriOplismenus undulatifoliusOplismenus compositusOplismenus hirtellusOplismenus burmanniiCyphochlaena madagascariensisCyrtococcum oxyphyllumCyrtococcum patensPseudechinolaena polystachyaAcroceras tonkinense
Panicum pantrichumPanicum ovuliferumPanicum cordovenseAcroceras zizanioidesOttochloa gracillimaOttochloa nodosaMicrocalamus barbinodis

Amphicarpum muhlenbergianumAmphicarpum amphicarponEntolasia strictaPanicum pygmaeumEntolasia marginata
Alloteropsis paniculataAlloteropsis papillosaAlloteropsis angustaAlloteropsis semialata subsp. ecklonianaAlloteropsis semialata subsp. semialata
Acritochaete volkensiiPanicum polygonatum

Thyridolepis multiculmisThyridolepis mitchelliana
Cleistochloa subjunceaCleistochloa rigidaCalyptochloa gracillimaAncistrachne uncinulataNeurachne munroiParaneurachne muelleriNeurachne tenuifoliaHylebates cordatus

Digitaria swallenianaDigitaria gayanaDigitaria catamarcensisDigitaria californica
Digitaria ciliarisDigitaria erianthaDigitaria sanguinalis

Anthephora elongata
Digitaria didactylaDigitaria setigeraDigitaria exilisDigitaria radicosaAnthephora pubescensAnthephora cristata

Megaloprotachne albescens

Elionurus tripsacoidesElionurus citreusElionurus muticus
Thaumastochloa moniliferaHemarthria altissimaHemarthria compressaHemarthria pratensisHemarthria uncinataHackelochloa granularisOphiuros exaltatus

Coelorachis auritaEremochloa ophiuroidesCoelorachis afrauritaPhacelurus huillensisCoelorachis rugosa

Sehima nervosumEulaliopsis binataPolytoca digitataChionachne cyathopoda
Eremochloa bimaculataGarnotia patulaGarnotia tenella

Kerriochloa siamensis
Zea diploperennis

Zea luxuriansZea mexicanaZea perennisTripsacum laxumTripsacum maizarTripsacum australeTripsacum dactyloides

Microstegium vimineumMicrostegium fasciculatumPhacelurus latifoliusMicrostegium ciliatumMicrostegium geniculatumDimeria ornithopodaUrelytrum digitatumIschaemum muticumOxyrhachis gracillimaRhytachne rottboellioidesIschaemum aristatumIschaemum anthephoroides

Ischaemum koleostachysIschaemum santapaui

Microstegium japonicumMicrostegium nudumSorghum laxiflorumSorghum macrospermumSorghum halepenseSorghum arundinaceumSorghum almumSorghum propinquum
Eulalia villosa

Miscanthus oligostachyusMiscanthus floridulusMiscanthus sacchariflorusMiscanthus nepalensisMiscanthus nudipes

Saccharum robustumSaccharum sinense
Miscanthus junceus
Miscanthus fuscusSaccharum longisetosumSaccharum narengaMiscanthus eckloniiSaccharum giganteumSaccharum baldwiniiSaccharum brevibarbeEulalia quadrinervisEulalia trispicataSaccharum fallax

Pseudosorghum fasciculare

Sorghum nitidumSorghum versicolorSorghum purpureosericeumSorghum leiocladumSorghum bulbosumSorghum grandeSorghum intransSorghum angustumSorghum exstansSorghum interjectumSorghum brachypodumSorghum stipoideumSorghum amplumSorghum plumosumSorghum matarankenseSorghum ecarinatumSorghum timorense

Germainia pilosaApocopis courtallumensisGermainia capitata
Pogonatherum crinitumPogonatherum paniceumGermainia truncatiglumisSaccharum spontaneumSaccharum ravennaeSaccharum arundinaceum

Imperata cylindricaImperata brevifoliaImperata brasiliensis

Themeda villosaThemeda arundinaceaHeteropogon contortusHeteropogon triticeusIseilema membranaceumThemeda triandraThemeda avenacea
Iseilema macratherumDichanthium aristatumCapillipedium parviflorumBothriochloa saccharoides

Capillipedium spicigerum
Bothriochloa barbinodisBothriochloa springfieldiiEuclasta condylotrichaBothriochloa laguroidesBothriochloa alta

Bothriochloa pertusaBothriochloa macraBothriochloa ischaemumBothriochloa ewartiana
Dichanthium caricosum
Dichanthium annulatumBothriochloa bladhiiDichanthium sericeumDichanthium setosumCapillipedium assimile

Schizachyrium scopariumSchizachyrium malacostachyumSchizachyrium sanguineumSchizachyrium brevifoliumSchizachyrium semitectumAndropogon chinensis

Andropogon gayanus

Andropogon bicornisSchizachyrium gaumeriAndropogon eucomusAndropogon gerardiiAndropogon glomeratusAndropogon fastigiatusAndropogon ternariusSchizachyrium tenerumSchizachyrium cirratum

Hyparrhenia rufaAndropogon distachyosHyparrhenia hirta
Diheteropogon amplectensDiheteropogon hagerupiiHyparrhenia diplandraHyperthelia dissoluta

Cymbopogon martiniiSorghastrum nutansCymbopogon commutatusCymbopogon pospischiliiCymbopogon jwarancusaCymbopogon citratusCymbopogon goeringiiCymbopogon flexuosus

Spodiopogon sibiricusSpodiopogon cotuliferSorghastrum incompletumSorghastrum secundumTrachypogon spicatusApluda muticaPolytrias indicaEulalia aurea

Coix gasteeniiCoix aquaticaCoix lacryma−jobi

Chrysopogon oliganthusChrysopogon filipesThelepogon elegans
Chrysopogon fulvus

Chrysopogon orientalisChrysopogon aucheriChrysopogon plumulosusChrysopogon serrulatusChrysopogon fulvibarbis

Chrysopogon setifoliusChrysopogon latifoliusChrysopogon pallidusChrysopogon aciculatus
Chrysopogon zizanioidesChrysopogon nigritanus

Chrysopogon sylvaticusChrysopogon elongatusChrysopogon gryllus

Ischaemum afrumChrysopogon pauciflorus

Arthraxon hispidusArthraxon lanceolatus
Arundinella hirtaArundinella nepalensisArundinella bengalensisArundinella hispidaArundinella deppeanaArundinella berteroniana

Arundinella setosa

Reynaudia filiformis

Axonopus siccusAxonopus compressusAxonopus polystachyus
Axonopus argentinusAxonopus brasiliensisAxonopus fissifoliusAxonopus anceps

Streptostachys asperifoliaAxonopus furcatus
Panicum vaginiviscosumPanicum restingaePanicum triniiPanicum acicularifoliumPanicum marauensePanicum sacciolepoides

Paspalum inaequivalvePanicum validumAnthaenantiopsis rojasianaPanicum tuerckheimiiPanicum obtusum

Paspalum mandiocanumPaspalum inconstansPaspalum glabrinodePaspalum acuminatumPaspalum vaginatumPaspalum distichum
Paspalum setaceumPaspalum nutans

Paspalum dedeccaePaspalum minusPaspalum maculosumPaspalum pallens
Paspalum scrobiculatumPaspalum nummularium

Paspalum subciliatumPaspalum modestumPaspalum wrightiiPaspalum conduplicatum
Paspalum pumilumPaspalum notatumPaspalum lilloiPaspalum bertoniiPaspalum plicatulumPaspalum chaseanumPaspalum guenoarumPaspalum ellipticum

Paspalum compressifoliumPaspalum limbatumPaspalum linearePaspalum rufumPaspalum alcalinumPaspalum atratum
Paspalum filifoliumPaspalum cromyorhizon
Paspalum ramboiPaspalum equitansPaspalum stellatum

Paspalum juergensiiPaspalum regnelliiPaspalum paniculatumPaspalum communePaspalum quariniiReimarochloa acutaThrasya petrosa

Paspalum thunbergiiPaspalum ionanthum

Paspalum unispicatumPaspalum fimbriatumPaspalum erianthum
Paspalum simplexPaspalum malacophyllumPaspalum falcatumPaspalum paucifoliumPaspalum polyphyllumPaspalum humboldtianum

Paspalum indecorumPaspalum flaccidumPaspalum fasciculatumPaspalum arundinaceum
Paspalum durifolium

Paspalum dasypleurumPaspalum dilatatumPaspalum remotumPaspalum urvilleiPaspalum macrophyllumPaspalum pauciciliatumPaspalum coryphaeum

Paspalum arundinellumPaspalum conspersum
Paspalum densumPaspalum denticulatumPaspalum millegranaPaspalum plenumPaspalum virgatumPaspalum intermediumPaspalum exaltatumPaspalum haumaniiPaspalum ovalePaspalum ceresiaPaspalum quadrifariumPaspalum pilosumPaspalum almum

Paspalum repensPaspalum conjugatumPaspalum orbiculatum

Panicum chapadensePanicum stoloniferumEchinolaena inflexaIchnanthus panicoidesIchnanthus nemorosusIchnanthus pallens

Anthenantia rufaLeptocoryphium lanatum

Steinchisma decipiensPanicum laxumSteinchisma spathellosumSteinchisma hiansOtachyrium versicolorPlagiantha tenellaDallwatsonia fellianaHymenachne amplexicaulisPanicum hylaeicumPanicum pilosum

Oplismenopsis najadaCanastra lanceolataPanicum ancepsPanicum tenerumPanicum rigidulumPanicum caricoidesPanicum stenodes
Panicum animarumPanicum cipoensePanicum euprepes
Panicum chnoodesPanicum loreumPanicum molinioidesPanicum poliophyllum

Oncorachis ramosa
Panicum mertensiiArthropogon piptostachyusArthropogon villosus

Homolepis isocalycinaPanicum glutinosumMesosetum chaseaeMesosetum comatum

Gynerium sagittatum

Zeugites smilacifoliaZeugites americanaZeugites hackeliiZeugites pittieriZeugites capillarisLophatherum gracileOrthoclada laxa
Chasmanthium nitidumChasmanthium curvifoliumChasmanthium latifoliumChasmanthium sessiliflorumBromuniola gossweileriChasmanthium laxum

Megastachya mucronataCentotheca lappaceaCyperochloa hirsutaSpartochloa scirpoideaThysanolaena latifolia

Loudetia annuaLoudetia lanataLoudetiopsis chrysothrixTristachya avenaceaDanthoniopsis petiolataDanthoniopsis dinteriTristachya leucothrixTristachya hubbardianaDanthoniopsis pruinosaLoudetia simplex

Oryza sativaOryza glaberrimaOryza rufipogonOryza glumipatulaOryza barthiiOryza longistaminataOryza officinalisOryza grandiglumisOryza latifoliaOryza eichingeriOryza minutaOryza punctataOryza longiglumisOryza ridleyiOryza brachyanthaOryza meyerianaOryza neocaledonicaLeersia hexandraLeersia perrieriLeersia oryzoidesLeersia virginicaLeersia tisserantiiMaltebrunia letestuiProsphytochloa prehensilisZizania texanaZizania palustrisZizania aquaticaLeersia japonicaZizania latifoliaRhynchoryza subulataLuziola fluitansLuziola peruvianaZizaniopsis miliaceaZizaniopsis villanensisHygroryza aristataPotamophila parvifloraChikusichloa mutica

Ehrharta digynaEhrharta longifloraEhrharta erectaEhrharta eburneaEhrharta brevifolia
Ehrharta longiglumaEhrharta triandraEhrharta delicatulaEhrharta barbinodisEhrharta thunbergiiEhrharta calycinaEhrharta melicoides

Ehrharta ottonis

Ehrharta setacea
Ehrharta junceaEhrharta distichophyllaEhrharta acuminataEhrharta laevisEhrharta stipoidesEhrharta diplaxEhrharta duraEhrharta rupestris

Indocalamus longiauritusIndocalamus tessellatusIndocalamus latifoliusChimonobambusa szechuanensisYushania anceps
Chimonobambusa marmoreaChimonobambusa quadrangularisChimonobambusa utilisYushania baishanzuensis

Yushania niitakayamensisYushania brevipaniculata

Drepanostachyum falcatumHimalayacalamus falconeri
Chimonocalamus delicatusAmpelocalamus actinotrichusGaoligongshania megalothyrsaPhyllostachys flexuosa

Fargesia murielaeFargesia nitidaGelidocalamus kunishiiFargesia spathacea
Phyllostachys reticulataThamnocalamus tessellatusIndocalamus wilsonii

Chimonocalamus pallens

Pleioblastus sanmingensisSemiarundinaria densiflora
Phyllostachys nigraPhyllostachys aureaAcidosasa notataPleioblastus amarusPhyllostachys edulisPhyllostachys nidulariaPhyllostachys heteroclada

Arundinaria appalachianaArundinaria tectaArundinaria gigantea
Sasa borealisSasa tsuboiana
Sasa ramosaSasa shimidzuanaSasa palmata
Sasa veitchiiSasa kurilensisSasa senanensis

Semiarundinaria fastuosaSemiarundinaria yashadakePseudosasa owatariiPleioblastus fortunei
Pseudosasa japonica

Indosasa shibataeaoidesOligostachyum sulcatumIndosasa hispidaSinobambusa tootsik
Pseudosasa amabilisSinobambusa intermedia

Pseudosasa orthotropaPseudosasa hindsiiOligostachyum scabriflorumIndosasa crassifloraOligostachyum lubricumPleioblastus maculatus

Shibataea kumasacaIndocalamus barbatusSasa longiligulata

Arthrostylidium merostachyoidesAulonemia laxaArthrostylidium excelsumNeurolepis apertaRhipidocladum racemiflorumRhipidocladum bartlettiiRhipidocladum martinezii
Rhipidocladum pittieri

Guadua velutinaEremocaulon aureofimbriatumEremocaulon asymmetricumAulonemia patulaAlvimia gracilisGuadua longifoliaAulonemia fulgor

Otatea fimbriataOtatea acuminataOtatea glaucaOtatea reynosoana
Atractantha radiata

Guadua angustifolia
Guadua amplexifoliaGuadua paniculataGuadua chacoensisGlaziophyton mirabileOlmeca reflexaOlmeca rectaArthrostylidium ecuadorense

Chusquea oligophylla
Chusquea oxylepisChusquea urelytraChusquea bambusoidesChusquea bradeiChusquea arachniformis

Chusquea culeou
Chusquea delicatulaChusquea juergensiiChusquea pinifoliaChusquea subulata

Chusquea serpensChusquea ramosissimaChusquea tessellataChusquea vulcanalisChusquea scandensChusquea spenceiChusquea talamancensisChusquea tomentosa
Chusquea latifoliaChusquea nudiramea
Chusquea patensChusquea coronalisChusquea circinataChusquea bilimekiiChusquea liebmannii

Bambusa chungii

Bambusa cerosissimaBambusa multiplex
Bambusa tuldoidesBambusa gibbaBambusa distegiaBambusa polymorphaBambusa tulda

Bambusa emeiensisBambusa textilisBambusa longispiculataBambusa beecheyanaBambusa pervariabilisBambusa oldhamiiBambusa malingensisBambusa pachinensis
Bambusa bambosBambusa nutansBambusa sinospinosa

Oreobambos buchwaldiiOxytenanthera abyssinicaThyrsostachys siamensis

Dendrocalamus strictusGigantochloa atterDendrocalamus hamiltoniiDendrocalamus membranaceusGigantochloa levis
Dendrocalamus farinosus
Dendrocalamus brandisii

Dendrocalamus asperDendrocalamus giganteusDendrocalamus fugongensisDendrocalamus latiflorusDendrocalamus minorGigantochloa wrayiDendrocalamus pendulus
Bambusa vulgaris

Sirochloa parvifoliaDecaryochloa diadelphaValiha diffusaNastus elongatusAmpelocalamus microphyllus
Perrierbambus madagascariensisCathariostachys madagascariensisBonia amplexicaulisHickelia madagascariensis

Greslania circinataDinochloa scabridaNeololeba atraGreslania rivularisDinochloa scandens
Nastus productusNastus elatusTemburongia simplexRacemobambos hepburnii

Melocanna bacciferaPseudostachyum polymorphum
Schizostachyum funghomiiSchizostachyum pseudolimaSchizostachyum zollingeriSchizostachyum jaculansCephalostachyum pallidumCephalostachyum latifolium

Raddia brasiliensisOlyra latifoliaCryptochloa strictifloraLithachne paucifloraLithachne humilis
Pariana parvispicaPariana radicifloraBuergersiochloa bambusoides

Lygeum spartumNardus stricta
Anisopogon avenaceusDuthiea brachypodiumMetcalfia mexicana

Sinochasea trigynaStephanachne nigrescensStephanachne pappophoreaPhaenosperma globosum

Streblochaete longiaristaSchizachne purpurascensMelica bulbosaLycochloa avenacea
Melica ciliataMelica onoeiMelica californicaMelica imperfectaMelica scabrosa

Melica transsilvanicaMelica altissimaMelica nutansMelica pictaMelica uniflora

Glyceria spiculosaGlyceria alnasteretumGlyceria canadensis
Glyceria melicariaGlyceria lithuanicaGlyceria elataGlyceria striata

Pleuropogon refractusGlyceria notataGlyceria leptostachyaGlyceria occidentalisGlyceria nemoralis
Glyceria declinataGlyceria fluitans

Glyceria arkansanaGlyceria septentrionalisGlyceria borealisGlyceria acutifloraGlyceria australis

Glyceria grandisGlyceria maxima

Brylkinia caudata

Hordelymus europaeusPsathyrostachys fragilisLeymus racemosusLeymus ramosus
Leymus multicaulisPsathyrostachys stoloniformisPsathyrostachys lanuginosaPsathyrostachys junceaPsathyrostachys caducaPsathyrostachys huashanicaLeymus arenarius

Leymus angustusLeymus secalinusLeymus paboanusLeymus chinensisHystrix duthieiLeymus akmolinensisLeymus karelinii
Leymus mollisBromus arvensis

Leymus flavescensLeymus erianthusLeymus innovatusLeymus cinereusLeymus triticoidesLeymus salinusLeymus ambiguus

Hordeum bulbosum

Hordeum depressumHordeum californicumHordeum cordobenseHordeum muticumHordeum pubiflorumHordeum comosumHordeum patagonicumHordeum chilenseHordeum parodiiHordeum flexuosum
Hordeum erectifoliumHordeum stenostachysHordeum pusillumHordeum euclastonHordeum intercedens

Hordeum capenseHordeum secalinumElymus multisetusElymus scabriglumisHordeum brachyantherumHordeum arizonicumHordeum procerumHordeum bogdaniiHordeum jubatumHordeum roshevitzii
Hordeum brevisubulatumHordeum guatemalenseHordeum lechleriHordeum tetraploidumHordeum marinumHordeum murinum subsp. glaucum

Eremopyrum orientaleElymus pycnanthus
Eremopyrum bonaepartisEremopyrum distansEremopyrum triticeum

Agropyron desertorumAgropyron mongolicumAgropyron cristatumElymus shandongensisElymus submuticusElymus longearistatus

Secale africanumSecale montanumSecale anatolicumSecale vaviloviiSecale segetaleSecale sylvestre

Henrardia persicaHeteranthelium piliferumElymus transhyrcanusElymus lazicus

Taeniatherum caput−medusaeTriticum turgidumTriticum durum
Aegilops speltoidesAegilops ventricosaTriticum timopheevii

Aegilops tauschii
Triticum dicoccoidesTriticum urartuTriticum monococcum

Aegilops searsiiAegilops longissimaAegilops sharonensisAegilops bicornis

Aegilops triuncialisAegilops uniaristataAegilops comosa
Aegilops umbellulataAegilops columnarisAegilops geniculataAegilops kotschyiAegilops peregrinaAegilops biuncialis

Aegilops crassaAegilops vaviloviiAegilops juvenalisAegilops caudataAegilops cylindrica
Crithopsis delileana

Elymus farctus

Elymus nutansElymus bungeanusElymus fibrosusElymus bakeriElymus angulatusElymus mutabilis

Bromus attenuatusBromus mucroglumis
Bromus laevipesBromus pseudolaevipesBromus orcuttianus

Bromus lanatusBromus erectus

Bromus lanatipesBromus pellitusBromus texensisBromus ciliatusBromus dolichocarpusBromus frondosusBromus kalmiiBromus pumpellianusBromus richardsonii
Bromus ripariusBromus latiglumisBromus exaltatusBromus grandisBromus pubescensBromus densusBromus porteri

Bromus pectinatusBromus diandrusBromus rigidus
Bromus arenariusBromus anomalusBromus sterilisBromus tectorum

Bromus commutatusBromus japonicusBromus squarrosus
Bromus briziformisMelica muticaBromus danthoniae
Bromus interruptusBromus alopecurosBromus scopariusBromus hordeaceusBromus secalinus

Bromus madritensisBromus fasciculatusBromus rubensBromus berteroanusBromus ramosus
Bromus brachyantherusBromus remotiflorus

Bromus suksdorfiiBromus inermisBromus cebadillaBromus marginatusBromus gunckelii
Boissiera squarrosaBromus ayacuchensisBromus catharticusBromus coloratusBromus striatusBromus carinatus

Elymus tenuis
Elymus fedtschenkoiElymus aboliniiElymus stipifoliusElymus glaberrimus

Elymus reflexiaristatusElymus semicostatusThinopyrum intermedium subsp. intermediumElymus strictus
Elymus breviaristatusElymus tibeticusElymus nakaiiElymus antiquusElymus brevipesElymus macrochaetusElymus anthosachnoidesElymus dolichatherus

Elymus patagonicusElymus dentatus

Elymus cognatusElymus spicatusElymus durusElymus schrenkianusElymus canadensis
Elymus caninusElymus hispidusHystrix patula

Elymus burchan−buddaeElymus glaucus

Elymus melantherusLeymus ajanensisElymus confususElymus aristiglumisElymus macrourusElymus sibiricusElymus alaskanus
Elymus smithiiElymus wiegandiiElymus lanceolatusElymus trachycaulus

Elymus glaucissimusElymus czimganicus
Elymus gmeliniiElymus pendulinusElymus ciliarisTriticum machaElymus repensElymus panormitanusElymus dahuricusElymus barbicallusElymus tangutorumAgropyron fragileTriticum carthlicumTriticum turanicumTriticum compactumElymus virginicus var. virginicusLeymus tianschanicus

Dasypyrum villosumElymus nodosusElymus elymoidesElymus tsukushiensisElymus tauriElymus libanoticusElymus elongatusElymus magellanicusLeymus condensatus

Littledalea tibetica

Hierochloe odorata

Calamagrostis strictaCalamagrostis villosaCalamagrostis lapponicaCalamagrostis deschampsioidesCalamagrostis canadensisCalamagrostis arundinaceaAiropsis tenellaCalamagrostis anthoxanthoidesCalamagrostis purpurea

Polypogon maritimusPolypogon monspeliensisAgropogon lutosusPolypogon fugaxPolypogon viridisCalamagrostis inexpansaPolypogon australisAgrostis avenacea
Calamagrostis howelliiAgrostis tenerrima

Calamagrostis rubescensCalamagrostis pickeringiiCalamagrostis cainiiCalamagrostis perplexa

Agrostis meyenii

Agrostis stoloniferaAgrostis congestifloraAgrostis gracililaxaAgrostis hyemalisAgrostis muscosa

Agrostis idahoensisAgrostis exarataAgrostis mertensiiAgrostis personata
Agrostis petrieiAgrostis clavataAgrostis pallensAgrostis muellerianaAgrostis vinealisAgrostis imbecilla
Agrostis scabraChaetopogon fasciculatusAgrostis capillarisAgrostis castellanaPolypogon magellanicusAgrostis giganteaAgrostis imberbis

Calamagrostis holmiiCalamagrostis scopulorumCalamagrostis purpurascensAgrostis thurberianaGastridium ventricosumTriplachne nitensCalamagrostis angustifolia

Calamagrostis emodensisCalamagrostis epigeiosCalamagrostis pseudophragmites
Calamagrostis acutifloraAmmophila arenariaAmmophila breviligulataCalamagrostis muirianaCalamagrostis breweriBriza subaristataBriza lamarckianaBriza calothecaBriza uniolae

Dichelachne inaequiglumisDichelachne rara
Dichelachne crinitaDichelachne micranthaEchinopogon ovatusEchinopogon caespitosusBriza maximaAgrostis durieuiBriza minorBriza media

Torreyochloa pallidaPhalaris arundinacea

Phalaris carolinianaPhalaris amethystinaPhalaris lemmoniiPhalaris angustaPhalaris californicaPhalaris coerulescensPhalaris paradoxaPhalaris minorPhalaris aquaticaPhalaris canariensisPhalaris brachystachysPhalaris truncata

Lagurus ovatus

Sphenopholis obtusata

Calamagrostis minimaTrisetum virideCalamagrostis pringlei
Calamagrostis erianthaCalamagrostis erectifoliaCalamagrostis tolucensisPeyritschia pringlei

Calamagrostis validaCalamagrostis divaricataPeyritschia deyeuxioidesSphenopholis intermediaCalamagrostis vulcanica

Trisetum bifidumTrisetum sibiricum
Rostraria salzmanniiRostraria pumila
Trisetum flavescensTrisetum turcicumTrisetum gracileTrisetum glacialeTrisetum baregenseGraphephorum wolfii

Trisetum tenellumTrisetum spicatumTrisetum youngiiTrisetum drucei

Koeleria capensisKoeleria macranthaKoeleria vallesianaKoeleria asiaticaKoeleria pyramidataTrisetum hispidumKoeleria lobataKoeleria caudata
Gaudinia coarctataGaudinia fragilisRostraria hispidaRostraria obtusifloraTrisetaria ovataTrisetaria dufourei
Trisetaria paniceaGaudinia hispanica

Vulpiella stipoidesRostraria cristataRostraria azorica

Arrhenatherum longifolium
Helictotrichon cantabricumArrhenatherum calderaeHelictotrichon sarracenorumHelictotrichon desertorumHelictotrichon sempervirensHelictotrichon filifoliumHelictotrichon convolutum

Helictotrichon sedenenseHelictotrichon petzenseHelictotrichon parlatoreiHelictotrichon mortonianum

Avena insularisAvena fatuaAvena prostrata

Avena abyssinicaAvena barbata
Avena strigosaAvena brevisAvena nudaAvena vavilovianaAvena sativaAvena maroccanaAvena murphyiAvena sterilisAvena longiglumis

Avena claudaAvena erianthaAvena ventricosaHelictotrichon macrostachyumHierochloe occidentalis

Arrhenatherum albumArrhenatherum palaestinumArrhenatherum elatiusAnthoxanthum amarumAnthoxanthum aristatumAnthoxanthum odoratumHierochloe redolensHierochloe alpinaHierochloe paucifloraCorynephorus canescens

Dryopoa divesScolochloa festucaceaEchinaria capitataMibora minimaOreochloa distichaSesleria ovataSesleria caeruleaSesleria argenteaSesleria insularisSesleria tenerrima
Helictotrichon pratense

Helictotrichon aetolicumHelictochloa pratensisHelictotrichon hookeriAmmochloa palaestinaPeriballia laevis

Deschampsia antarcticaDeschampsia venustula
Deschampsia kingiiDeschampsia cespitosaDeschampsia setaceaDeschampsia chapmaniiDeschampsia tenellaDeschampsia elongata

Deschampsia nubigenaDeschampsia klossiiDeschampsia patula

Holcus azoricusHolcus mollisHolcus gayanusHolcus rigidusHolcus annuusHolcus lanatusDeschampsia atropurpurea

Dactylis glomerataLamarckia aurea

Desmazeria siculaCutandia maritimaCatapodium marinumCutandia memphitica
Catapodium rigidumHainardia cylindricaParapholis incurvaSphenopus divaricatusCynosurus cristatusCynosurus echinatus

Castellia tuberculosaFestuca altaicaFestuca subulataFestuca parviglumaFestuca extremiorientalis
Festuca quadrifloraFestuca gautieriFestuca eskiaFestuca burnatii
Festuca dimorphaFestuca scabriculmisFestuca thurberiFestuca subulifloraFestuca ligulataFestuca hintonianaFestuca californicaFestuca elegans

Vulpia myurosVulpia ciliataFestuca richardsoniiPsilurus incurvusFestuca violaceaFestuca noricaFestuca subverticillata

Festuca actaeFestuca deflexaFestuca contracta
Festuca baffinensis

Festuca roemeriFestuca idahoensisFestuca lemanii
Festuca vaginataFestuca valesiacaFestuca dalmatica

Festuca pseudodalmaticaFestuca laevigataFestuca strictaFestuca pallens
Festuca viviparoideaFestuca kolymensisFestuca pseudovinaFestuca arvernensis
Festuca rupicaprinaFestuca arizonicaFestuca beckeri

Festuca intercedens
Festuca hyperboreaFestuca halleriFestuca brevissimaFestuca saximontana

Festuca indigestaFestuca glacialis
Festuca circummediterraneaFestuca ovinaFestuca lenensis

Festuca longifolia
Festuca alpinaFestuca frigidaFestuca brachyphyllaFestuca graciliorFestuca valentinaFestuca hystrix

Festuca glaucaFestuca trichophyllaFestuca filiformisFestuca flaccaFestuca pyrenaicaFestuca amethystinaFestuca occidentalisFestuca capillifolia

Festuca clementeiFestuca borderii

Vulpia siculaVulpia brevisVulpia fasciculataVulpia geniculataVulpia alopecurosVulpia membranaceaVulpia fontqueranaFestuca plicata
Vulpia delicatulaNarduroides salzmanniiVulpia unilateralisWangenheimia lima

Vulpia bromoidesVulpia muralis

Festuca rubraFestuca querianaFestuca rifanaFestuca nigrescensFestuca luciarumFestuca multinodisFestuca heterophyllaFestuca amplaFestuca rothmaleriFestuca nevadensisFestuca ibericaFestuca francoiFestuca petraeaFestuca rivularisFestuca hephaestophilaFestuca elataMicropyrum patensMicropyrum tenellum

Festuca purpurascensFestuca chimborazensisFestuca glumosa
Festuca vaginalisFestuca edlundiaeDielsiochloa floribunda

Festuca ulochaetaFestuca andicola
Festuca cundinamarcaeFestuca cuzcoensisFestuca fragilis

Festuca nardifoliaFestuca rigescensFestuca tolucensisFestuca parodianaFestuca calligera
Festuca yalaensis

Vulpia microstachysVulpia octoflora

Festuca pseudeskiaFestuca scariosaFestuca altissimaFestuca donaxFestuca drymejaFestuca coerulescensFestuca triflora

Festuca durandoiFestuca paniculata
Festuca giganteaFestuca fontqueriFestuca pratensisFestuca simensisLolium multiflorumLolium rigidumLolium persicumLolium remotumLolium temulentumLolium canariense

Micropyropsis tuberosaFestuca arundinaceaFestuca marginataFestuca mairei

Festuca kingiiFestuca modestaFestuca dichocladaFestuca amplissimaFestuca argentinaFestuca breviglumisFestuca spectabilisFestuca pulchella

Antinoria agrostidea

Poa acicularifoliaPoa imbecillaFestuca sibiricaPoa lindsayiPoa breviglumisPoa novae−zelandiae
Poa sudicolaPoa dipsaceaPoa subvestitaPoa foliosaPoa exigua
Poa colensoiPoa astoniiPoa hesperiaPoa xenicaPoa smirnowiiPoa arcticaPoa ibericaPoa macrocalyxPoa kamczatensisPoa platyanthaPoa stiriacaPoa pratensisPoa sibirica

Poa acinaciphyllaPoa iridifoliaPoa chaixiiPoa polycoleaPoa hybridaPoa longifolia

Poa stuckertiiPoa arachniferaPoa holciformis
Poa laetevirensPoa scaberulaPoa atropidiformisPoa lindebergiiPoa gymnantha

Poa reflexa
Poa porsildiiPoa wheeleriPoa fendlerianaPoa nervosaPoa tianschanicaPoa cusickiiPoa macrantha

Poa acroleucaPoa kurtziiPoa howellii

Poa paucispiculaPoa hookeriPoa helmsiiNeuropoa faxPoa lowanensisPoa cheeliiPoa poiformis
Poa keysseriPoa phillipsianaPoa costinianaPoa affinisPoa hiemataPoa anceps

Poa intrusaPoa sallacustrisPoa fawcettiaePoa homomallaPoa porphyrocladosPoa ensiformis

Poa citaPoa meionectesPoa sieberiana
Poa amplexicaulisPoa clelandiiPoa fordeanaPoa drummondiana

Poa orbaPoa orthocladaPoa cockayneanaPoa chathamicaPoa litorosa

Poa remota

Poa abbreviata
Poa trivialis

Poa lettermaniiPoa pseudoabbreviataPoa leptocomaPoa flexuosaPoa attenuata
Poa glaucaPoa laxaPoa interiorPoa urssulensisPoa palustrisAgrostis caninaPoa nemoralisPoa compressaPoa stenanthaPoa hartzii subsp. hartziiPoa secundaPoa ammophilaPoa curtifoliaPoa versicolorPoa aridaPoa hisauchii

Poa trichophyllaPoa cenisiaPoa sinaicaPoa densaEremopoa altaica
Poa bulbosaPoa alpinaPoa pumilaPoa badensis
Poa ligulataPoa cookiiPoa flabellataPoa annuaPoa infirmaPoa supina

Poa kelloggii
Poa wolfiiPoa saltuensisPoa marcidaPoa alsodesPoa sylvestrisPoa autumnalis

Phleum pratensePhleum alpinumPuccinellia glaucescensPhleum phleoidesMilium effusumMilium vernale

Cinna arundinaceaCinna latifolia
Poa tibeticaPoa eminensPoa subfastigiataSimplicia laxaAlopecurus vaginatusAlopecurus gerardiiArctophila fulvaDupontia fisheri

Saxipoa saxicolaArctagrostis latifoliaPoa subenervisPoa andinaPoa chonoticaPoa robustaSylvipoa queenslandica

Alopecurus myosuroides
Alopecurus geniculatusAlopecurus magellanicusAlopecurus aequalisAlopecurus textilisAlopecurus pratensisAlopecurus japonicusVentenata macraVentenata dubiaApera interruptaApera spica−venti

Beckmannia syzigachneAniselytron treutleri

Helictotrichon pubescens

Puccinellia lemmonii
Puccinellia pumilaCatabrosa werdermanniiCatabrosa aquaticaPuccinellia angustataColpodium variegatumPuccinellia wrightiiColpodium altaicum

Puccinellia parishiiPuccinellia bruggemanniiPuccinellia banksiensis
Puccinellia distansPuccinellia nuttallianaPuccinellia fasciculataPuccinellia phryganodesSclerochloa duraPuccinellia nutkaensis

Puccinellia vahlianaPuccinellia tenella
Puccinellia vaginataPuccinellia arcticaPuccinellia andersoniiPuccinellia stricta

Phippsia algidaPhippsia concinnaZingeria biebersteinianaZingeria trichopodaZingeria pisidicaColpodium versicolorAira caryophylleaAira cupanianaAira praecoxPeriballia involucrataDeschampsia flexuosa

Brachypodium retusumBrachypodium arbusculaBrachypodium sylvaticumBrachypodium phoenicoidesBrachypodium pinnatumBrachypodium mexicanumBrachypodium distachyonDiarrhena faurieiDiarrhena mandshuricaDiarrhena japonicaDiarrhena americanaDiarrhena obovata

Stipa giganteaStipa capensisStipa parvifloraOryzopsis miliaceaStipa sibiricaStipa bromoidesStipa keniensisStipa pekinensis
Oryzopsis chinensisStipa saposhnikowii

Oryzopsis hendersoniiAchnatherum wallowaenseStipa latiglumisStipa scribneriStipa perplexaOryzopsis swalleniiStipa nevadensisStipa lettermaniiStipa pinetorum

Stipa lemmoniiStipa nelsoniiStipa occidentalis
Stipa lobataStipa parishiiStipa robustaStipa curvifolia
Stipa aridaStipa richardsoniiStipa altaOryzopsis contractaOryzopsis hymenoides

Stipa acutaStipa eminensStipa juncoidesStipa editorumStipa multinodisStipa constricta
Stipa plumosaStipa polycladaStipa media

Stipa ambiguaNassella pubifloraNassella punensisNassella meyenianaNassella cabreraeNassella chilensisStipa diegoensis
Nassella trichotomaNassella pampagrandensisNassella nidulansStipa tenuissima

Nassella meyeriStipa leucotrichaStipa pulchraStipa viridulaStipa caudataStipa brachychaetaStipa clandestina
Stipa papposa

Stipa leptostachyaStipa castellanosiiStipa hystricinaStipa pseudoichuStipa scabrifoliaStipa ichu

Stipa annua

Stipa brevipesStipa speciosaStipa neaeiPappostipa chrysophyllaPappostipa vaginata

Ortachne rarifloraStipa kingiiOryzopsis micranthaOryzopsis canadensisOryzopsis pungensOryzopsis exiguaStipa shoshoneana

Stipa hans−meyeriStipa roseaAciachne pulvinata
Stipa bomaniiStipa mucronataStipa obtusaOrtachne erectifolia

Aciachne flagelliferaAciachne acicularis
Piptochaetium seleriPiptochaetium avenaceumPiptochaetium avenacioidesPiptochaetium virescensPiptochaetium fimbriatum

Piptochaetium montevidensePiptochaetium setosumPiptochaetium panicoidesPiptochaetium napostaensePiptochaetium ruprechtianumPiptochaetium stipoidesPiptochaetium leiopodumPiptochaetium indutumPiptochaetium uruguensePiptochaetium hackeliiPiptochaetium bicolorPiptochaetium mediumPiptochaetium lasianthum

Stipa sparteaStipa comataStipa neomexicana

Stipa royleiStipa mongholica

Stipa brevifloraStipa lessingianaStipa pennataStipa capillata
Stipa caucasicaStipa turkestanicaStipa barbataStipa lagascaeStipa ibericaStipa juncea

Stipa subsessilifloraStipa purpureaStipa regelianaStipa bungeanaStipa capillacea

Stipa chingiiAmpelodesmos mauritanicus
Oryzopsis asperifoliaTrikeraia hookeriTrikeraia pappiformisStipa splendensPsammochloa villosa

Stipa stillmanii
Oryzopsis lateralisOryzopsis gracilisOryzopsis munroiOryzopsis aequiglumisOryzopsis racemosaOryzopsis obtusaStipa tenacissima

Brachyelytrum aristosumBrachyelytrum erectum

Puelia olyriformisPharus latifolius
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Aristida longifoliaAristida junciformisAristida transvaalensisAristida hordeacea
Aristida adscensionisAristida effusaAristida kenyensisAristida anthoxanthoidesAristida rhiniochloa

Aristida stipoidesAristida meridionalisAristida vestitaAristida diffusaAristida spectabilis
Aristida dasydesmisAristida stipitataAristida barbicollisAristida congestaAristida ripariaAristida recurvata
Aristida parvula

Aristida contorta

Aristida calycinaAristida inaequiglumis
Aristida pruinosaAristida queenslandicaAristida caput−medusaeAristida holatheraAristida hygrometricaAristida superpendensAristida macrocladaAristida utilisAristida echinataAristida latifoliaAristida ingrataAristida perniciosa

Aristida vagansAristida nitidulaAristida behrianaAristida obscura
Aristida leptopodaAristida ramosaAristida jerichoensisAristida longicollis

Aristida dichotomaAristida longespicaAristida curtissiiAristida havardiiAristida oliganthaAristida ramosissimaAristida desmanthaAristida tuberculosa

Aristida palustrisAristida gyransAristida condensataAristida mohriiAristida rhizomophoraAristida stricta
Aristida spiciformisAristida patulaAristida lanosaAristida purpurascens

Aristida purpureaAristida curvifoliaAristida californica
Aristida appressa

Aristida hintoniiAristida laxa
Aristida divaricataAristida schiedeanaAristida spanospiculaAristida asplundiiAristida gypsophilaAristida pansaAristida eludensAristida arizonicaAristida minutifloraAristida scribnerianaAristida floridanaAristida hamulosaAristida ternipesAristida jorullensis

Aristida uruguayensisAristida murinaAristida mendocina
Aristida venesuelaeAristida setifoliaAristida subspicataAristida tortaAristida funiculata

Aristida capillaceaAristida cumingianaAristida diminutaAristida adoensis

Stipagrostis brevifoliaStipagrostis pennataStipagrostis acutifloraStipagrostis plumosaStipagrostis ciliataStipagrostis obtusa
Stipagrostis anomala
Stipagrostis namaquensisStipagrostis hochstetterianaStipagrostis hirtiglumaStipagrostis uniplumis
Stipagrostis raddianaStipagrostis zeyheriStipagrostis subacaulis

Sartidia jucundaStipagrostis geminifolia

Amphipogon amphipogonoidesStyppeiochloa gynoglossaElytrophorus spicatusElytrophorus globularis
Dregeochloa pumila
Arundo donaxArundo formosanaArundo pliniiMonachather paradoxusAmphipogon caricinusAmphipogon strictus
Molinia japonica
Phragmites australisPhragmites japonicusMolinia caeruleaHakonechloa macra

Coelachne japonicaIsachne arundinaceaIsachne mauritiana

Eriachne pallescensPheidochloa gracilis
Eriachne ciliataEriachne mucronataEriachne helmsii
Eriachne trisetaEriachne glaucaEriachne aristideaEriachne triodioidesEriachne raraEriachne festucaceaEriachne pulchella
Isachne pulchellaIsachne globosaIsachne albensCoelachne simpliciusculaMicraira subulifoliaMicraira adamsiiMicraira spiciformaMicraira lazaridis

Schismus barbatusSchismus scaberrimusSchismus arabicus

Rytidosperma fortunae−hibernaeRytidosperma bipartitumRytidosperma duttonianumRytidosperma pauciflorumRytidosperma laeve

Rytidosperma geniculatumRytidosperma indutumRytidosperma pilosumRytidosperma tenuius

Rytidosperma dimidiatumRytidosperma carphoidesRytidosperma monticolaRytidosperma auriculatumRytidosperma erianthum
Rytidosperma caespitosumRytidosperma pallidumRytidosperma nitensRytidosperma lepidopodum

Rytidosperma alpicolaRytidosperma clelandiiRytidosperma semiannulare

Rytidosperma vickeryaeRytidosperma oreoboloidesRytidosperma nivicola
Rytidosperma penicillatumRytidosperma merumRytidosperma clavatumRytidosperma racemosumRytidosperma nudiflorum

Rytidosperma longifoliumRytidosperma vestitum
Rytidosperma acerosumRytidosperma occidentaleRytidosperma setaceumRytidosperma fulvumRytidosperma richardsoniiRytidosperma diemenicumRytidosperma setifoliumRytidosperma australeRytidosperma unaredeRytidosperma gracileRytidosperma violaceumRytidosperma lechleriRytidosperma virescens
Rytidosperma pumilum
Rytidosperma telmaticumRytidosperma thomsoniiRytidosperma buchananiiRytidosperma maculatum
Tribolium acutiflorumTribolium obliterumTribolium obtusifolium
Tribolium hispidumTribolium utriculosumTribolium echinatumTribolium ciliare
Tribolium brachystachyumTribolium uniolae
Danthonia compressa

Notochloe microdonCortaderia archboldii
Danthonia chilensisDanthonia californicaDanthonia intermediaDanthonia sericeaDanthonia alpinaDanthonia decumbens
Danthonia malacanthaDanthonia secundifloraDanthonia annableaeDanthonia domingensisDanthonia unispicataDanthonia parryiDanthonia spicata

Cortaderia pilosaPlinthanthesis paradoxaPlinthanthesis rodwayiCortaderia richardii
Cortaderia nitidaCortaderia boliviensis
Cortaderia araucanaCortaderia rudiusculaCortaderia jubataCortaderia sericanthaCortaderia bifidaCortaderia columbianaCortaderia hapalotrichaPseudopentameris brachyphyllaPseudopentameris macranthaPseudopentameris caespitosaChaetobromus involucratus
Chionochloa conspicuaChionochloa flavicansChionochloa flavescensChionochloa australisChionochloa defracta
Chionochloa frigidaChionochloa pallensChionochloa macraChionochloa oreophilaChionochloa rigidaChionochloa spiralis
Chionochloa acicularisChionochloa ovataChionochloa antarcticaChionochloa teretifoliaChionochloa crassiusculaChionochloa junceaChionochloa rubra

Pentaschistis tortuosaPentameris colorataPentameris clavataPentameris alticola
Pentameris basutorum

Pentameris natalensisPentameris setifoliaPentameris oreodoxaPentaschistis glandulosa
Pentameris microphyllaPentameris tomentellaPentameris aristifolia
Pentameris borussicaPentameris pictiglumaPentameris minorPentameris pseudopallescensPentameris venetaPentameris capillaris
Pentameris montana

Pentaschistis rupestrisPentameris asperaPentaschistis patulaPentameris reflexaPentaschistis cirrhulosaPentameris eckloniiPentaschistis pallida
Pentameris calcicolaPentameris chippindalliaePentameris densifoliaPentameris trisetaPentameris velutinaPentameris aristidoidesPentameris pallidaPentaschistis pallescensPentameris horridaPentameris roseaPrionanthium ecklonii

Pentameris ampla
Pentaschistis eriostomaPentameris pyrophilaPentameris pungensPentameris malouinensis
Pentameris capensis
Pentaschistis curvifoliaPentameris scandensPentameris acinosaPentameris aurea

Pentameris pusillaPentameris argenteaPentaschistis viscidulaPentameris andringitrensis

Pentameris dregeana
Pentameris longiglumisPentameris thuariiPentameris hirtiglumisPentameris glacialisPentameris swartbergensisPentameris macrocalycinaPentameris oreophilaPentameris tysonii
Capeochloa arundinacea
Capeochloa setaceaCapeochloa cinctaGeochloa decoraGeochloa lupulina

Neyraudia reynaudianaTriraphis schinziiTriraphis ramosissima
Triraphis andropogonoidesTriraphis purpureaTriraphis mollis

Tripogon minimusTripogon spicatusOropetium capenseTripogon yunnanensisTripogon chinensis
Melanocenchris abyssinica

Triodia basedowiiTriodia rigidissimaTriodia desertorum
Triodia intermediaTriodia brizoidesMonodia stipoidesTriodia irritans
Triodia bitexturaTriodia stenostachyaTriodia bynoeiTriodia melvilleiTriodia pungensTriodia fitzgeraldiiTriodia scariosa

Aeluropus lagopoidesAeluropus littoralis

Cleistogenes songoricaCleistogenes hanceiCleistogenes squarrosaCleistogenes hackeliiCleistogenes caespitosaCleistogenes polyphyllaOrinus kokonoricaOrinus thoroldii

Odyssea paucinervisNeobouteloua lophostachyaBrachychloa fragilisBrachychloa schiemanniana
Dactyloctenium geminatumDactyloctenium giganteumDactyloctenium radulansDactyloctenium australeDactyloctenium aegyptium

Dignathia hirtella
Gymnopogon foliosusGymnopogon grandiflorusGymnopogon ambiguusGymnopogon brevifoliusBewsia biflora
Trichoneura elegansTrichoneura grandiglumisTrichoneura weberbaueriTrichoneura eleusinoides

Ctenium aromaticumCtenium cirrhosumCtenium concinnum
Perotis hordeiformisPerotis raraPerotis hildebrandtiiPerotis indicaPerotis patens
Mosdenia leptostachys
Vaseyochloa multinervosaTridens muticusGouinia latifoliaGouinia paraguayensisTriplasis americanaTriplasis purpurea
Tuctoria greenei
Orcuttia inaequalisOrcuttia californicaOrcuttia viscidaOrcuttia pilosaTuctoria fragilisTuctoria mucronataNeostapfia colusana

Leptochloa viscidaDinebra retroflexaLeptochloa paniceaApochiton burttii
Eleusine kigeziensisEleusine indicaEleusine africanaEleusine tristachyaEleusine floccifoliaEleusine intermediaEleusine jaegeriEleusine multiflora

Chloris cucullataChloris truncataChloris submuticaChloris pycnothrixChloris radiataLintonia nutansChloris mossambicensis
Coelachyrum pierceiEnteropogon prieuriiChloris barbataEragrostis cylindrica
Chloris virgataChloris pectinataChloris gayanaEnteropogon dolichostachyus

Harpochloa falx
Microchloa indicaMicrochloa kunthiiMicrochloa caffra
Eustachys distichophyllaEustachys petraeaEustachys paspaloidesBrachyachne patentiflora
Chloris elata
Cynodon plectostachyusCynodon transvaalensisCynodon dactylonCynodon radiatusCynodon incompletusBrachyachne ciliarisBrachyachne tenellaBrachyachne convergensChrysochloa orientalisChrysochloa hindsii
Microchloa altera
Oxychloris scariosa
Lepturus radicansLepturus repensChloris roxburghiana
Tetrapogon villosusTetrapogon cenchriformisTetrapogon tenellusEnteropogon chlorideus

Enteropogon ramosusEnteropogon acicularisAstrebla squarrosaEnteropogon macrostachyusSchoenefeldia gracilisSchoenefeldia transiens
Enteropogon mollisTrichloris crinitaTrichloris pluriflora
Austrochloris dichanthioidesAstrebla pectinataAstrebla lappaceaAstrebla elymoidesCoelachyrum yemenicumLeptochloa dubia

Acrachne racemosaLeptochloa fusca

Eragrostis obtusifloraMuhlenbergia iridifolia

Munroa andinaMunroa squarrosaMunroa argentinaErioneuron avenaceumErioneuron nealleyiBlepharidachne kingiiBlepharidachne bigeloviiBlepharidachne benthamianaSwallenia alexandraeScleropogon brevifolius

Sohnsia filifolia

Bouteloua aristidoidesOpizia stolonifera
Bouteloua junceaBuchloe dactyloidesCathestecum brevifoliumBouteloua rigidisetaBouteloua johnstoniiBouteloua chondrosioides
Bouteloua americanaBouteloua williamsiiBouteloua repens

Bouteloua distichaBouteloua purpureaBouteloua unifloraBouteloua distansBouteloua triaenaBouteloua pedicellataBouteloua curtipendulaBouteloua warnockiiBouteloua reflexaBouteloua media

Chondrosum gracileOrcuttia tenuisDistichlis eludensDistichlis australisMonanthochloe littoralis
Distichlis humilisDistichlis laxifloraDistichlis scopariaDistichlis distichophyllaDistichlis palmeriHilaria cenchroidesHilaria jamesiiJouvea pilosa

Allolepis texana

Muhlenbergia brevivaginataMuhlenbergia jaime−hintonii
Muhlenbergia fastigiataMuhlenbergia utilisMuhlenbergia repensMuhlenbergia richardsonis
Muhlenbergia asperifoliaMuhlenbergia arenaceaMuhlenbergia seatoniiMuhlenbergia implicataMuhlenbergia paniculataMuhlenbergia wrightiiLycurus phleoidesLycurus setosus

Muhlenbergia atacamensisMuhlenbergia ligulataMuhlenbergia decumbensMuhlenbergia subbifloraMuhlenbergia cuspidataMuhlenbergia palmirensisMuhlenbergia villiflora

Muhlenbergia unifloraMuhlenbergia pungensMuhlenbergia multiflora

Muhlenbergia durangensisMuhlenbergia flavisetaMuhlenbergia jonesiiMuhlenbergia virescensMuhlenbergia quadridentata
Muhlenbergia montanaSporobolus contractusMuhlenbergia stramineaMuhlenbergia filiculmis
Muhlenbergia peruviana

Muhlenbergia setarioidesMuhlenbergia virletiiMuhlenbergia tenuifoliaMuhlenbergia spiciformis
Muhlenbergia appressaMuhlenbergia brandegeeiMuhlenbergia microspermaMuhlenbergia porteriMuhlenbergia dumosa
Muhlenbergia arseneiMuhlenbergia paucifloraMuhlenbergia flexuosa
Pereilema beyrichianumPereilema crinitum
Muhlenbergia ciliataMuhlenbergia pectinataMuhlenbergia tenellaMuhlenbergia diversiglumisMuhlenbergia alamosaeMuhlenbergia tarahumara
Muhlenbergia racemosaMuhlenbergia polycaulisMuhlenbergia curtifoliaMuhlenbergia thurberiMuhlenbergia andina
Muhlenbergia huegeliiMuhlenbergia himalayensisMuhlenbergia glaucaMuhlenbergia japonica
Muhlenbergia schreberiMuhlenbergia sylvaticaMuhlenbergia mexicanaMuhlenbergia hakonensisMuhlenbergia californicaMuhlenbergia tenuifloraMuhlenbergia soboliferaMuhlenbergia ramosa

Muhlenbergia bryophilusMuhlenbergia cenchroides

Muhlenbergia longiligulaMuhlenbergia rigensMuhlenbergia emersleyiMuhlenbergia lucidaMuhlenbergia elongata
Muhlenbergia expansaMuhlenbergia sericeaMuhlenbergia capillarisMuhlenbergia reverchoniiMuhlenbergia involuta

Muhlenbergia palmeriMuhlenbergia articulataMuhlenbergia grandisMuhlenbergia dubiaMuhlenbergia reederorumMuhlenbergia speciosa
Muhlenbergia pubiglumaMuhlenbergia setifolia
Muhlenbergia lehmannianaMuhlenbergia maximaMuhlenbergia lindheimeri

Muhlenbergia giganteaMuhlenbergia nigraMuhlenbergia pubescensMuhlenbergia jaliscanaMuhlenbergia mucronataMuhlenbergia macrouraMuhlenbergia subaristataMuhlenbergia angustata
Muhlenbergia strictaMuhlenbergia gypsophilaMuhlenbergia robustaMuhlenbergia rigidaMuhlenbergia distichophylla

Muhlenbergia versicolorMuhlenbergia purpusii

Muhlenbergia ligularisBlepharoneuron shepherdiiMuhlenbergia tricholepisMuhlenbergia vaginata
Muhlenbergia arizonicaMuhlenbergia argenteaMuhlenbergia flavidaReederochloa eludens

Muhlenbergia fragilisMuhlenbergia majalcensisMuhlenbergia annuaMuhlenbergia capillipesMuhlenbergia brevisMuhlenbergia depauperataMuhlenbergia sinuosaMuhlenbergia minutissimaMuhlenbergia arenicolaMuhlenbergia torreyiMuhlenbergia biloba

Muhlenbergia ramulosa

Polevansia rigidaWillkommia sarmentosaTragus koelerioidesTragus australianusTragus racemosusTragus berteronianus
Pappophorum caespitosumPappophorum philippianumPappophorum pappiferumPappophorum mucronulatumTridens brasiliensisTridens flavusPappophorum bicolorNeesiochloa barbata

Zoysia sinicaZoysia matrella
Zoysia macrostachyaZoysia japonicaZoysia macrantha

Sporobolus fertilisSporobolus indicusSporobolus stapfianusSporobolus atrovirensSporobolus elongatusSporobolus festivusSporobolus africanus
Sporobolus lasiophyllusSporobolus virginicusSporobolus pyramidatus
Sporobolus airoidesSporobolus giganteusSporobolus wrightii
Sporobolus australasicusSporobolus actinocladus
Sporobolus cryptandrusSporobolus rigensEragrostis australasicaCrypsis schoenoidesCrypsis aculeataCrypsis vaginiflora

Calamovilfa giganteaCalamovilfa longifoliaSporobolus heterolepisSporobolus clandestinusSporobolus consimilisSporobolus vaginiflorusSporobolus pinetorumSpartina spartinae
Spartina maritimaSpartina gracilisSpartina alternifloraSpartina foliosaSpartina anglica
Spartina bakeriSpartina patensSpartina pectinataSpartina densiflora

Sporobolus iocladosSporobolus fimbriatusSporobolus spicatusSporobolus pellucidusSporobolus pyramidalis

Schmidtia kalahariensisSchmidtia pappophoroides

Enneapogon cylindricusEnneapogon asperatusEnneapogon polyphyllusEnneapogon purpurascensEnneapogon persicusEnneapogon cenchroidesEnneapogon scopariusEnneapogon desvauxiiCottea pappophoroides

Uniola pittieriUniola paniculataEragrostis conrathiiUniola condensataTetrachne dregeiFingerhuthia africanaFingerhuthia sesleriiformis

Eragrostis weberbaueri

Eragrostis racemosa

Eragrostis asperaEragrostis barrelieri
Eragrostis bifloraEragrostis nigricans
Eragrostis lugensEragrostis soratensisEragrostis airoidesEragrostis polytrichaEragrostis intermediaEragrostis pastoensisEragrostis macilentaEragrostis elegantissimaEragrostis bicolorEragrostis curvula
Eragrostis parvifloraEragrostis humidicolaEragrostis papposaEragrostis ferrugineaEragrostis patula

Eragrostis heteromeraCatalepis gracilisEragrostis schweinfurthiiEragrostis neesiiEragrostis pilosaEragrostis multicaulis

Eragrostis tefEragrostis pectinaceaEragrostis mexicanaEragrostis luridaEragrostis minorEragrostis grandis
Eragrostis cilianensisEragrostis chapelieriEragrostis echinochloideaEragrostis truncataEragrostis obtusa

Eragrostis cylindrifloraEragrostis unioloidesEragrostis japonicaEragrostis lehmannianaPogonarthria squarrosaEragrostis capensis

Eragrostis hypnoidesEragrostis reptans
Eragrostis spectabilisEragrostis ciliarisEragrostis tenellaEragrostis sessilispicaHarpachne schimperi
Eragrostis patentipilosa
Ectrosia schultziiEctrosia leporinaEctrosia scabridaEragrostis paniciformisEragrostis botryodesEragrostis exasperataEragrostis nutans
Eragrostis tremulaEragrostis bahiensisEragrostis secundiflora
Harpachne harpachnoidesEragrostis superba

Psammagrostis wiseanaEragrostis dielsiiEragrostis eriopoda
Eragrostis pergracilisEragrostis lanicaulisEnneapogon scaberEragrostis desertorum
Eragrostis kennedyaeCladoraphis spinosaCladoraphis cyperoides

Centropodia forskaliiCentropodia glaucaEllisochloa papposa

Homopholis belsoniiPanicum queenslandicum
Panicum cervicatumPanicum rudgeiPanicum atrosanguineum
Panicum fluviicolaPanicum pansum
Panicum phragmitoides
Panicum chloroleucumPanicum racemosumPanicum amarumPanicum tricholaenoidesPanicum turgidumPanicum mystasipumPanicum olyroides

Panicum elephantipesLouisiella fluitansPanicum flexile
Panicum sumatrensePanicum paludosumPanicum subalbidumPanicum aquaticum
Panicum laetumPanicum decompositumPanicum repensPanicum laevinode
Panicum dregeanumPanicum coloratumPanicum stapfianumPanicum larcomianumPanicum seminudumYakirra australiensis

Panicum nephelophilumPanicum bergii
Panicum capillarePanicum halliiPanicum hirticaulePanicum stramineumPanicum miliaceumPanicum lanipes

Panicum deustumEriochloa distachya
Melinis minutifloraMelinis repensBrachiaria mesocomaTricholaena monachneBrachiaria eruciformis

Chaetium bromoidesBrachiaria lorentzianaBrachiaria paucispicataBrachiaria texana

Panicum infestumPanicum schinziiPanicum maximumBrachiaria deflexaBrachiaria muticaEriochloa meyeriana

Brachiaria dictyoneuraBrachiaria humidicolaBrachiaria xantholeucaBrachiaria arizonicaBrachiaria leersioides

Brachiaria jubataBrachiaria subulifoliaBrachiaria bovoneiBrachiaria arrectaBrachiaria plantagineaBrachiaria platyphylla

Urochloa mosambicensisBrachiaria ramosaBrachiaria praetervisaUrochloa setigeraUrochloa glumarisUrochloa echinolaenoides
Urochloa trichopusEriochloa montevidensisEriochloa punctataEriochloa polystachyaEriochloa setosaEriochloa fatmensisEriochloa acuminata
Brachiaria meziana

Brachiaria nigropedataBrachiaria villosaBrachiaria lataUrochloa panicoidesUrochloa brachyuraBrachiaria platynota

Brachiaria brizanthaBrachiaria decumbensBrachiaria mollisBrachiaria fasciculata
Brachiaria foliosa

Brachiaria distachyaBrachiaria subquadriparaBrachiaria adspersaEriochloa villosaBrachiaria pseudodichotomaEriochloa sericeaBrachiaria serrataBrachiaria semiundulataBrachiaria holosericeaBrachiaria comata
Brachiaria duraBrachiaria lachnantha

Thuarea involuta

Pennisetum trachyphyllumOdontelytrum abyssinicumPennisetum villosumPennisetum clandestinum
Pennisetum sphacelatumPennisetum orientalePennisetum thunbergiiPennisetum alopecuroidesPennisetum macrourum

Pennisetum setaceum
Pennisetum basedowiiPennisetum hordeoidesPennisetum polystachionPennisetum pedicellatumPennisetum sieberianumPennisetum violaceumPennisetum squamulatum

Pennisetum ramosumPennisetum mezianum

Cenchrus incertusCenchrus myosuroidesCenchrus echinatusCenchrus browniiCenchrus pilosusCenchrus ciliarisCenchrus setigerusCenchrus caliculatusPennisetum nervosumPennisetum purpureumPennisetum flaccidum

Cenchrus chilensisSnowdenia petitiana
Pennisetum latifoliumStereochlaena cameroniiPennisetum longissimumPennisetum unisetum

Setaria grisebachiiSetaria cernuaStenotaphrum dimidiatumStenotaphrum secundatum
Paspalidium basicladumPaspalidium constrictum
Paspalidium flavidumPaspalidium distansPaspalidium albovillosumPaspalidium globoideumPaspalidium jubiflorumStenotaphrum micranthum
Panicum antidotale

Setaria nigrirostrisSetaria acromelaenaSetaria orthostichaSetaria parviflora

Setaria lindenbergianaSetaria barbataSetaria homonyma
Setaria poiretianaSetaria palmifoliaSetaria plicataSetaria megaphyllaSetaria sulcata
Setaria seriataSetaria kagerensis
Setaria longisetaSetaria pumilaSetaria sphacelata

Zygochloa paradoxaHygrochloa aquaticaSpinifex littoreusSpinifex sericeus
Whiteochloa capillipes
Xerochloa barbataXerochloa lanifloraAlexfloydia repensChamaeraphis hordeaceaPseudoraphis paradoxa
Setaria grandisSetaria appendiculata
Setaria hassleriSetaria tenacissimaSetaria scandensPennisetum lanatumSetaria atrataSetaria paucifoliaSetaria restioidea

Paspalidium geminatumPaspalidium retiglumeUranthoecium truncatumPaspalidium udumSetaria viridisSetaria faberiSetaria verticillata
Setaria chondrachnePaspalidium aversumPlagiosetum refractumParactaenum novae−hollandiae
Paspalidium rarumSetaria magna

Setariopsis auriculataIxophorus unisetusPanicum bulbosum

Setaria pflanziiSetaria pampeanaSetaria leucopilaSetaria alonsoiSetaria oblongataSetaria macrostachyaSetaria nicoraeSetaria mendocinaSetaria vulpisetaSetaria globuliferaSetaria vaginataSetaria rosengurttiiSetaria scabrifoliaSetaria fiebrigiiSetaria lachnea

Panicum longipedicellatum
Panicum notatumPanicum sabulorum
Panicum scopariumPanicum oligosanthesPanicum dichotomumPanicum commutatumPanicum depauperatumPanicum acuminatumPanicum clandestinumPanicum cumbucanumPanicum claytoniiPanicum adenophorum

Echinochloa haplocladaPanicum verrucosumPanicum bisulcatumSacciolepis angustissimaSacciolepis africanaSacciolepis chevalieriSacciolepis indicaSacciolepis myurosSacciolepis vilvoidesSacciolepis myosuroidesPanicum gracilicaulePanicum natalensePanicum margaritiferumPanicum dinklagei
Panicum tenellumPanicum brazzavillensePanicum nervosumPanicum pyrulariumPanicum granuliferumPanicum micranthumPanicum rivale
Panicum cyanescens
Panicum polycomumPanicum wettsteiniiTrichanthecium cyanescensTrichanthecium parvifoliumPanicum caaguazuensePanicum pseudisachnePanicum auricomum

Panicum trichanthum
Panicum hirtumPanicum brevifoliumPanicum bartlettiiPanicum sellowiiPanicum millegranaPanicum trichoides

Digitaria ternata
Echinochloa cruspavonis
Echinochloa oryzoidesEchinochloa colonaEchinochloa stagninaDigitaria macroblephara
Echinochloa pictaEchinochloa walteriDigitaria abyssinica
Echinochloa esculentaEchinochloa muricataEchinochloa turneriana

Echinochloa frumentaceaEchinochloa crus−galliEchinochloa obtusiflora

Acroceras excavatumLasiacis sorghoideaLasiacis ruscifoliaLasiacis ligulataLasiacis rugeliiLasiacis divaricataLasiacis nigra
Poecilostachys bakeriOplismenus undulatifoliusOplismenus compositusOplismenus hirtellusOplismenus burmanniiCyphochlaena madagascariensisCyrtococcum oxyphyllumCyrtococcum patensPseudechinolaena polystachyaAcroceras tonkinense
Panicum pantrichumPanicum ovuliferumPanicum cordovenseAcroceras zizanioidesOttochloa gracillimaOttochloa nodosaMicrocalamus barbinodis

Amphicarpum muhlenbergianumAmphicarpum amphicarponEntolasia strictaPanicum pygmaeumEntolasia marginata
Alloteropsis paniculataAlloteropsis papillosaAlloteropsis angustaAlloteropsis semialata subsp. ecklonianaAlloteropsis semialata subsp. semialata
Acritochaete volkensiiPanicum polygonatum

Thyridolepis multiculmisThyridolepis mitchelliana
Cleistochloa subjunceaCleistochloa rigidaCalyptochloa gracillimaAncistrachne uncinulataNeurachne munroiParaneurachne muelleriNeurachne tenuifoliaHylebates cordatus

Digitaria swallenianaDigitaria gayanaDigitaria catamarcensisDigitaria californica
Digitaria ciliarisDigitaria erianthaDigitaria sanguinalis
Anthephora elongata
Digitaria didactylaDigitaria setigeraDigitaria exilisDigitaria radicosaAnthephora pubescensAnthephora cristata
Megaloprotachne albescens

Elionurus tripsacoidesElionurus citreusElionurus muticus
Thaumastochloa moniliferaHemarthria altissimaHemarthria compressaHemarthria pratensisHemarthria uncinataHackelochloa granularisOphiuros exaltatus
Coelorachis auritaEremochloa ophiuroidesCoelorachis afrauritaPhacelurus huillensisCoelorachis rugosa

Sehima nervosumEulaliopsis binataPolytoca digitataChionachne cyathopoda
Eremochloa bimaculataGarnotia patulaGarnotia tenella
Kerriochloa siamensis
Zea diploperennis
Zea luxuriansZea mexicanaZea perennisTripsacum laxumTripsacum maizarTripsacum australeTripsacum dactyloides

Microstegium vimineumMicrostegium fasciculatumPhacelurus latifoliusMicrostegium ciliatumMicrostegium geniculatumDimeria ornithopodaUrelytrum digitatumIschaemum muticumOxyrhachis gracillimaRhytachne rottboellioidesIschaemum aristatumIschaemum anthephoroides

Ischaemum koleostachysIschaemum santapaui

Microstegium japonicumMicrostegium nudumSorghum laxiflorumSorghum macrospermumSorghum halepenseSorghum arundinaceumSorghum almumSorghum propinquum
Eulalia villosa

Miscanthus oligostachyusMiscanthus floridulusMiscanthus sacchariflorusMiscanthus nepalensisMiscanthus nudipes

Saccharum robustumSaccharum sinense
Miscanthus junceus
Miscanthus fuscusSaccharum longisetosumSaccharum narengaMiscanthus eckloniiSaccharum giganteumSaccharum baldwiniiSaccharum brevibarbeEulalia quadrinervisEulalia trispicataSaccharum fallax
Pseudosorghum fasciculare

Sorghum nitidumSorghum versicolorSorghum purpureosericeumSorghum leiocladumSorghum bulbosumSorghum grandeSorghum intransSorghum angustumSorghum exstansSorghum interjectumSorghum brachypodumSorghum stipoideumSorghum amplumSorghum plumosumSorghum matarankenseSorghum ecarinatumSorghum timorense

Germainia pilosaApocopis courtallumensisGermainia capitata
Pogonatherum crinitumPogonatherum paniceumGermainia truncatiglumisSaccharum spontaneumSaccharum ravennaeSaccharum arundinaceum
Imperata cylindricaImperata brevifoliaImperata brasiliensis

Themeda villosaThemeda arundinaceaHeteropogon contortusHeteropogon triticeusIseilema membranaceumThemeda triandraThemeda avenacea
Iseilema macratherumDichanthium aristatumCapillipedium parviflorumBothriochloa saccharoides
Capillipedium spicigerum
Bothriochloa barbinodisBothriochloa springfieldiiEuclasta condylotrichaBothriochloa laguroidesBothriochloa alta
Bothriochloa pertusaBothriochloa macraBothriochloa ischaemumBothriochloa ewartiana
Dichanthium caricosum
Dichanthium annulatumBothriochloa bladhiiDichanthium sericeumDichanthium setosumCapillipedium assimile

Schizachyrium scopariumSchizachyrium malacostachyumSchizachyrium sanguineumSchizachyrium brevifoliumSchizachyrium semitectumAndropogon chinensis

Andropogon gayanus

Andropogon bicornisSchizachyrium gaumeriAndropogon eucomusAndropogon gerardiiAndropogon glomeratusAndropogon fastigiatusAndropogon ternariusSchizachyrium tenerumSchizachyrium cirratum

Hyparrhenia rufaAndropogon distachyosHyparrhenia hirta
Diheteropogon amplectensDiheteropogon hagerupiiHyparrhenia diplandraHyperthelia dissoluta

Cymbopogon martiniiSorghastrum nutansCymbopogon commutatusCymbopogon pospischiliiCymbopogon jwarancusaCymbopogon citratusCymbopogon goeringiiCymbopogon flexuosus

Spodiopogon sibiricusSpodiopogon cotuliferSorghastrum incompletumSorghastrum secundumTrachypogon spicatusApluda muticaPolytrias indicaEulalia aurea

Coix gasteeniiCoix aquaticaCoix lacryma−jobi

Chrysopogon oliganthusChrysopogon filipesThelepogon elegans
Chrysopogon fulvus
Chrysopogon orientalisChrysopogon aucheriChrysopogon plumulosusChrysopogon serrulatusChrysopogon fulvibarbis

Chrysopogon setifoliusChrysopogon latifoliusChrysopogon pallidusChrysopogon aciculatus
Chrysopogon zizanioidesChrysopogon nigritanus
Chrysopogon sylvaticusChrysopogon elongatusChrysopogon gryllus

Ischaemum afrumChrysopogon pauciflorus

Arthraxon hispidusArthraxon lanceolatus
Arundinella hirtaArundinella nepalensisArundinella bengalensisArundinella hispidaArundinella deppeanaArundinella berteroniana
Arundinella setosa

Reynaudia filiformis

Axonopus siccusAxonopus compressusAxonopus polystachyus
Axonopus argentinusAxonopus brasiliensisAxonopus fissifoliusAxonopus anceps
Streptostachys asperifoliaAxonopus furcatus
Panicum vaginiviscosumPanicum restingaePanicum triniiPanicum acicularifoliumPanicum marauensePanicum sacciolepoides

Paspalum inaequivalvePanicum validumAnthaenantiopsis rojasianaPanicum tuerckheimiiPanicum obtusum

Paspalum mandiocanumPaspalum inconstansPaspalum glabrinodePaspalum acuminatumPaspalum vaginatumPaspalum distichum
Paspalum setaceumPaspalum nutans

Paspalum dedeccaePaspalum minusPaspalum maculosumPaspalum pallens
Paspalum scrobiculatumPaspalum nummularium
Paspalum subciliatumPaspalum modestumPaspalum wrightiiPaspalum conduplicatum
Paspalum pumilumPaspalum notatumPaspalum lilloiPaspalum bertoniiPaspalum plicatulumPaspalum chaseanumPaspalum guenoarumPaspalum ellipticum

Paspalum compressifoliumPaspalum limbatumPaspalum linearePaspalum rufumPaspalum alcalinumPaspalum atratum
Paspalum filifoliumPaspalum cromyorhizon
Paspalum ramboiPaspalum equitansPaspalum stellatum

Paspalum juergensiiPaspalum regnelliiPaspalum paniculatumPaspalum communePaspalum quariniiReimarochloa acutaThrasya petrosa

Paspalum thunbergiiPaspalum ionanthum

Paspalum unispicatumPaspalum fimbriatumPaspalum erianthum
Paspalum simplexPaspalum malacophyllumPaspalum falcatumPaspalum paucifoliumPaspalum polyphyllumPaspalum humboldtianum

Paspalum indecorumPaspalum flaccidumPaspalum fasciculatumPaspalum arundinaceum
Paspalum durifolium
Paspalum dasypleurumPaspalum dilatatumPaspalum remotumPaspalum urvilleiPaspalum macrophyllumPaspalum pauciciliatumPaspalum coryphaeum

Paspalum arundinellumPaspalum conspersum
Paspalum densumPaspalum denticulatumPaspalum millegranaPaspalum plenumPaspalum virgatumPaspalum intermediumPaspalum exaltatumPaspalum haumaniiPaspalum ovalePaspalum ceresiaPaspalum quadrifariumPaspalum pilosumPaspalum almum

Paspalum repensPaspalum conjugatumPaspalum orbiculatum

Panicum chapadensePanicum stoloniferumEchinolaena inflexaIchnanthus panicoidesIchnanthus nemorosusIchnanthus pallens

Anthenantia rufaLeptocoryphium lanatum

Steinchisma decipiensPanicum laxumSteinchisma spathellosumSteinchisma hiansOtachyrium versicolorPlagiantha tenellaDallwatsonia fellianaHymenachne amplexicaulisPanicum hylaeicumPanicum pilosum

Oplismenopsis najadaCanastra lanceolataPanicum ancepsPanicum tenerumPanicum rigidulumPanicum caricoidesPanicum stenodes
Panicum animarumPanicum cipoensePanicum euprepes
Panicum chnoodesPanicum loreumPanicum molinioidesPanicum poliophyllum

Oncorachis ramosa
Panicum mertensiiArthropogon piptostachyusArthropogon villosus
Homolepis isocalycinaPanicum glutinosumMesosetum chaseaeMesosetum comatum

Gynerium sagittatum

Zeugites smilacifoliaZeugites americanaZeugites hackeliiZeugites pittieriZeugites capillarisLophatherum gracileOrthoclada laxa
Chasmanthium nitidumChasmanthium curvifoliumChasmanthium latifoliumChasmanthium sessiliflorumBromuniola gossweileriChasmanthium laxum

Megastachya mucronataCentotheca lappaceaCyperochloa hirsutaSpartochloa scirpoideaThysanolaena latifolia

Loudetia annuaLoudetia lanataLoudetiopsis chrysothrixTristachya avenaceaDanthoniopsis petiolataDanthoniopsis dinteriTristachya leucothrixTristachya hubbardianaDanthoniopsis pruinosaLoudetia simplex

Oryza sativaOryza glaberrimaOryza rufipogonOryza glumipatulaOryza barthiiOryza longistaminataOryza officinalisOryza grandiglumisOryza latifoliaOryza eichingeriOryza minutaOryza punctataOryza longiglumisOryza ridleyiOryza brachyanthaOryza meyerianaOryza neocaledonicaLeersia hexandraLeersia perrieriLeersia oryzoidesLeersia virginicaLeersia tisserantiiMaltebrunia letestuiProsphytochloa prehensilisZizania texanaZizania palustrisZizania aquaticaLeersia japonicaZizania latifoliaRhynchoryza subulataLuziola fluitansLuziola peruvianaZizaniopsis miliaceaZizaniopsis villanensisHygroryza aristataPotamophila parvifloraChikusichloa mutica

Ehrharta digynaEhrharta longifloraEhrharta erectaEhrharta eburneaEhrharta brevifolia
Ehrharta longiglumaEhrharta triandraEhrharta delicatulaEhrharta barbinodisEhrharta thunbergiiEhrharta calycinaEhrharta melicoides
Ehrharta ottonis

Ehrharta setacea
Ehrharta junceaEhrharta distichophyllaEhrharta acuminataEhrharta laevisEhrharta stipoidesEhrharta diplaxEhrharta duraEhrharta rupestris

Indocalamus longiauritusIndocalamus tessellatusIndocalamus latifoliusChimonobambusa szechuanensisYushania anceps
Chimonobambusa marmoreaChimonobambusa quadrangularisChimonobambusa utilisYushania baishanzuensis
Yushania niitakayamensisYushania brevipaniculata

Drepanostachyum falcatumHimalayacalamus falconeri
Chimonocalamus delicatusAmpelocalamus actinotrichusGaoligongshania megalothyrsaPhyllostachys flexuosa
Fargesia murielaeFargesia nitidaGelidocalamus kunishiiFargesia spathacea
Phyllostachys reticulataThamnocalamus tessellatusIndocalamus wilsonii

Chimonocalamus pallens

Pleioblastus sanmingensisSemiarundinaria densiflora
Phyllostachys nigraPhyllostachys aureaAcidosasa notataPleioblastus amarusPhyllostachys edulisPhyllostachys nidulariaPhyllostachys heteroclada

Arundinaria appalachianaArundinaria tectaArundinaria gigantea
Sasa borealisSasa tsuboiana
Sasa ramosaSasa shimidzuanaSasa palmata
Sasa veitchiiSasa kurilensisSasa senanensis
Semiarundinaria fastuosaSemiarundinaria yashadakePseudosasa owatariiPleioblastus fortunei
Pseudosasa japonica
Indosasa shibataeaoidesOligostachyum sulcatumIndosasa hispidaSinobambusa tootsik
Pseudosasa amabilisSinobambusa intermedia
Pseudosasa orthotropaPseudosasa hindsiiOligostachyum scabriflorumIndosasa crassifloraOligostachyum lubricumPleioblastus maculatus

Shibataea kumasacaIndocalamus barbatusSasa longiligulata

Arthrostylidium merostachyoidesAulonemia laxaArthrostylidium excelsumNeurolepis apertaRhipidocladum racemiflorumRhipidocladum bartlettiiRhipidocladum martinezii
Rhipidocladum pittieri
Guadua velutinaEremocaulon aureofimbriatumEremocaulon asymmetricumAulonemia patulaAlvimia gracilisGuadua longifoliaAulonemia fulgor

Otatea fimbriataOtatea acuminataOtatea glaucaOtatea reynosoana
Atractantha radiata
Guadua angustifolia
Guadua amplexifoliaGuadua paniculataGuadua chacoensisGlaziophyton mirabileOlmeca reflexaOlmeca rectaArthrostylidium ecuadorense

Chusquea oligophylla
Chusquea oxylepisChusquea urelytraChusquea bambusoidesChusquea bradeiChusquea arachniformis
Chusquea culeou
Chusquea delicatulaChusquea juergensiiChusquea pinifoliaChusquea subulata
Chusquea serpensChusquea ramosissimaChusquea tessellataChusquea vulcanalisChusquea scandensChusquea spenceiChusquea talamancensisChusquea tomentosa
Chusquea latifoliaChusquea nudiramea
Chusquea patensChusquea coronalisChusquea circinataChusquea bilimekiiChusquea liebmannii

Bambusa chungii

Bambusa cerosissimaBambusa multiplex
Bambusa tuldoidesBambusa gibbaBambusa distegiaBambusa polymorphaBambusa tulda
Bambusa emeiensisBambusa textilisBambusa longispiculataBambusa beecheyanaBambusa pervariabilisBambusa oldhamiiBambusa malingensisBambusa pachinensis
Bambusa bambosBambusa nutansBambusa sinospinosa

Oreobambos buchwaldiiOxytenanthera abyssinicaThyrsostachys siamensis

Dendrocalamus strictusGigantochloa atterDendrocalamus hamiltoniiDendrocalamus membranaceusGigantochloa levis
Dendrocalamus farinosus
Dendrocalamus brandisii
Dendrocalamus asperDendrocalamus giganteusDendrocalamus fugongensisDendrocalamus latiflorusDendrocalamus minorGigantochloa wrayiDendrocalamus pendulus
Bambusa vulgaris
Sirochloa parvifoliaDecaryochloa diadelphaValiha diffusaNastus elongatusAmpelocalamus microphyllus
Perrierbambus madagascariensisCathariostachys madagascariensisBonia amplexicaulisHickelia madagascariensis
Greslania circinataDinochloa scabridaNeololeba atraGreslania rivularisDinochloa scandens
Nastus productusNastus elatusTemburongia simplexRacemobambos hepburnii
Melocanna bacciferaPseudostachyum polymorphum
Schizostachyum funghomiiSchizostachyum pseudolimaSchizostachyum zollingeriSchizostachyum jaculansCephalostachyum pallidumCephalostachyum latifolium

Raddia brasiliensisOlyra latifoliaCryptochloa strictifloraLithachne paucifloraLithachne humilis
Pariana parvispicaPariana radicifloraBuergersiochloa bambusoides

Lygeum spartumNardus stricta
Anisopogon avenaceusDuthiea brachypodiumMetcalfia mexicana
Sinochasea trigynaStephanachne nigrescensStephanachne pappophoreaPhaenosperma globosum

Streblochaete longiaristaSchizachne purpurascensMelica bulbosaLycochloa avenacea
Melica ciliataMelica onoeiMelica californicaMelica imperfectaMelica scabrosa
Melica transsilvanicaMelica altissimaMelica nutansMelica pictaMelica uniflora

Glyceria spiculosaGlyceria alnasteretumGlyceria canadensis
Glyceria melicariaGlyceria lithuanicaGlyceria elataGlyceria striata
Pleuropogon refractusGlyceria notataGlyceria leptostachyaGlyceria occidentalisGlyceria nemoralis
Glyceria declinataGlyceria fluitans
Glyceria arkansanaGlyceria septentrionalisGlyceria borealisGlyceria acutifloraGlyceria australis

Glyceria grandisGlyceria maxima

Brylkinia caudata

Hordelymus europaeusPsathyrostachys fragilisLeymus racemosusLeymus ramosus
Leymus multicaulisPsathyrostachys stoloniformisPsathyrostachys lanuginosaPsathyrostachys junceaPsathyrostachys caducaPsathyrostachys huashanicaLeymus arenarius

Leymus angustusLeymus secalinusLeymus paboanusLeymus chinensisHystrix duthieiLeymus akmolinensisLeymus karelinii
Leymus mollisBromus arvensis
Leymus flavescensLeymus erianthusLeymus innovatusLeymus cinereusLeymus triticoidesLeymus salinusLeymus ambiguus

Hordeum bulbosum

Hordeum depressumHordeum californicumHordeum cordobenseHordeum muticumHordeum pubiflorumHordeum comosumHordeum patagonicumHordeum chilenseHordeum parodiiHordeum flexuosum
Hordeum erectifoliumHordeum stenostachysHordeum pusillumHordeum euclastonHordeum intercedens

Hordeum capenseHordeum secalinumElymus multisetusElymus scabriglumisHordeum brachyantherumHordeum arizonicumHordeum procerumHordeum bogdaniiHordeum jubatumHordeum roshevitzii
Hordeum brevisubulatumHordeum guatemalenseHordeum lechleriHordeum tetraploidumHordeum marinumHordeum murinum subsp. glaucum

Eremopyrum orientaleElymus pycnanthus
Eremopyrum bonaepartisEremopyrum distansEremopyrum triticeum
Agropyron desertorumAgropyron mongolicumAgropyron cristatumElymus shandongensisElymus submuticusElymus longearistatus

Secale africanumSecale montanumSecale anatolicumSecale vaviloviiSecale segetaleSecale sylvestre

Henrardia persicaHeteranthelium piliferumElymus transhyrcanusElymus lazicus

Taeniatherum caput−medusaeTriticum turgidumTriticum durum
Aegilops speltoidesAegilops ventricosaTriticum timopheevii
Aegilops tauschii
Triticum dicoccoidesTriticum urartuTriticum monococcum

Aegilops searsiiAegilops longissimaAegilops sharonensisAegilops bicornis

Aegilops triuncialisAegilops uniaristataAegilops comosa
Aegilops umbellulataAegilops columnarisAegilops geniculataAegilops kotschyiAegilops peregrinaAegilops biuncialis

Aegilops crassaAegilops vaviloviiAegilops juvenalisAegilops caudataAegilops cylindrica
Crithopsis delileana

Elymus farctus

Elymus nutansElymus bungeanusElymus fibrosusElymus bakeriElymus angulatusElymus mutabilis

Bromus attenuatusBromus mucroglumis
Bromus laevipesBromus pseudolaevipesBromus orcuttianus

Bromus lanatusBromus erectus

Bromus lanatipesBromus pellitusBromus texensisBromus ciliatusBromus dolichocarpusBromus frondosusBromus kalmiiBromus pumpellianusBromus richardsonii
Bromus ripariusBromus latiglumisBromus exaltatusBromus grandisBromus pubescensBromus densusBromus porteri

Bromus pectinatusBromus diandrusBromus rigidus
Bromus arenariusBromus anomalusBromus sterilisBromus tectorum

Bromus commutatusBromus japonicusBromus squarrosus
Bromus briziformisMelica muticaBromus danthoniae
Bromus interruptusBromus alopecurosBromus scopariusBromus hordeaceusBromus secalinus

Bromus madritensisBromus fasciculatusBromus rubensBromus berteroanusBromus ramosus
Bromus brachyantherusBromus remotiflorus
Bromus suksdorfiiBromus inermisBromus cebadillaBromus marginatusBromus gunckelii
Boissiera squarrosaBromus ayacuchensisBromus catharticusBromus coloratusBromus striatusBromus carinatus
Elymus tenuis
Elymus fedtschenkoiElymus aboliniiElymus stipifoliusElymus glaberrimus

Elymus reflexiaristatusElymus semicostatusThinopyrum intermedium subsp. intermediumElymus strictus
Elymus breviaristatusElymus tibeticusElymus nakaiiElymus antiquusElymus brevipesElymus macrochaetusElymus anthosachnoidesElymus dolichatherus

Elymus patagonicusElymus dentatus

Elymus cognatusElymus spicatusElymus durusElymus schrenkianusElymus canadensis
Elymus caninusElymus hispidusHystrix patula

Elymus burchan−buddaeElymus glaucus

Elymus melantherusLeymus ajanensisElymus confususElymus aristiglumisElymus macrourusElymus sibiricusElymus alaskanus
Elymus smithiiElymus wiegandiiElymus lanceolatusElymus trachycaulus

Elymus glaucissimusElymus czimganicus
Elymus gmeliniiElymus pendulinusElymus ciliarisTriticum machaElymus repensElymus panormitanusElymus dahuricusElymus barbicallusElymus tangutorumAgropyron fragileTriticum carthlicumTriticum turanicumTriticum compactumElymus virginicus var. virginicusLeymus tianschanicus

Dasypyrum villosumElymus nodosusElymus elymoidesElymus tsukushiensisElymus tauriElymus libanoticusElymus elongatusElymus magellanicusLeymus condensatus

Littledalea tibetica

Hierochloe odorata

Calamagrostis strictaCalamagrostis villosaCalamagrostis lapponicaCalamagrostis deschampsioidesCalamagrostis canadensisCalamagrostis arundinaceaAiropsis tenellaCalamagrostis anthoxanthoidesCalamagrostis purpurea

Polypogon maritimusPolypogon monspeliensisAgropogon lutosusPolypogon fugaxPolypogon viridisCalamagrostis inexpansaPolypogon australisAgrostis avenacea
Calamagrostis howelliiAgrostis tenerrima
Calamagrostis rubescensCalamagrostis pickeringiiCalamagrostis cainiiCalamagrostis perplexa

Agrostis meyenii

Agrostis stoloniferaAgrostis congestifloraAgrostis gracililaxaAgrostis hyemalisAgrostis muscosa

Agrostis idahoensisAgrostis exarataAgrostis mertensiiAgrostis personata
Agrostis petrieiAgrostis clavataAgrostis pallensAgrostis muellerianaAgrostis vinealisAgrostis imbecilla
Agrostis scabraChaetopogon fasciculatusAgrostis capillarisAgrostis castellanaPolypogon magellanicusAgrostis giganteaAgrostis imberbis

Calamagrostis holmiiCalamagrostis scopulorumCalamagrostis purpurascensAgrostis thurberianaGastridium ventricosumTriplachne nitensCalamagrostis angustifolia

Calamagrostis emodensisCalamagrostis epigeiosCalamagrostis pseudophragmites
Calamagrostis acutifloraAmmophila arenariaAmmophila breviligulataCalamagrostis muirianaCalamagrostis breweriBriza subaristataBriza lamarckianaBriza calothecaBriza uniolae
Dichelachne inaequiglumisDichelachne rara
Dichelachne crinitaDichelachne micranthaEchinopogon ovatusEchinopogon caespitosusBriza maximaAgrostis durieuiBriza minorBriza media

Torreyochloa pallidaPhalaris arundinacea

Phalaris carolinianaPhalaris amethystinaPhalaris lemmoniiPhalaris angustaPhalaris californicaPhalaris coerulescensPhalaris paradoxaPhalaris minorPhalaris aquaticaPhalaris canariensisPhalaris brachystachysPhalaris truncata

Lagurus ovatus

Sphenopholis obtusata

Calamagrostis minimaTrisetum virideCalamagrostis pringlei
Calamagrostis erianthaCalamagrostis erectifoliaCalamagrostis tolucensisPeyritschia pringlei
Calamagrostis validaCalamagrostis divaricataPeyritschia deyeuxioidesSphenopholis intermediaCalamagrostis vulcanica

Trisetum bifidumTrisetum sibiricum
Rostraria salzmanniiRostraria pumila
Trisetum flavescensTrisetum turcicumTrisetum gracileTrisetum glacialeTrisetum baregenseGraphephorum wolfii

Trisetum tenellumTrisetum spicatumTrisetum youngiiTrisetum drucei

Koeleria capensisKoeleria macranthaKoeleria vallesianaKoeleria asiaticaKoeleria pyramidataTrisetum hispidumKoeleria lobataKoeleria caudata
Gaudinia coarctataGaudinia fragilisRostraria hispidaRostraria obtusifloraTrisetaria ovataTrisetaria dufourei
Trisetaria paniceaGaudinia hispanica

Vulpiella stipoidesRostraria cristataRostraria azorica

Arrhenatherum longifolium
Helictotrichon cantabricumArrhenatherum calderaeHelictotrichon sarracenorumHelictotrichon desertorumHelictotrichon sempervirensHelictotrichon filifoliumHelictotrichon convolutum
Helictotrichon sedenenseHelictotrichon petzenseHelictotrichon parlatoreiHelictotrichon mortonianum

Avena insularisAvena fatuaAvena prostrata

Avena abyssinicaAvena barbata
Avena strigosaAvena brevisAvena nudaAvena vavilovianaAvena sativaAvena maroccanaAvena murphyiAvena sterilisAvena longiglumis
Avena claudaAvena erianthaAvena ventricosaHelictotrichon macrostachyumHierochloe occidentalis

Arrhenatherum albumArrhenatherum palaestinumArrhenatherum elatiusAnthoxanthum amarumAnthoxanthum aristatumAnthoxanthum odoratumHierochloe redolensHierochloe alpinaHierochloe paucifloraCorynephorus canescens

Dryopoa divesScolochloa festucaceaEchinaria capitataMibora minimaOreochloa distichaSesleria ovataSesleria caeruleaSesleria argenteaSesleria insularisSesleria tenerrima
Helictotrichon pratense
Helictotrichon aetolicumHelictochloa pratensisHelictotrichon hookeriAmmochloa palaestinaPeriballia laevis

Deschampsia antarcticaDeschampsia venustula
Deschampsia kingiiDeschampsia cespitosaDeschampsia setaceaDeschampsia chapmaniiDeschampsia tenellaDeschampsia elongata
Deschampsia nubigenaDeschampsia klossiiDeschampsia patula

Holcus azoricusHolcus mollisHolcus gayanusHolcus rigidusHolcus annuusHolcus lanatusDeschampsia atropurpurea

Dactylis glomerataLamarckia aurea

Desmazeria siculaCutandia maritimaCatapodium marinumCutandia memphitica
Catapodium rigidumHainardia cylindricaParapholis incurvaSphenopus divaricatusCynosurus cristatusCynosurus echinatus

Castellia tuberculosaFestuca altaicaFestuca subulataFestuca parviglumaFestuca extremiorientalis
Festuca quadrifloraFestuca gautieriFestuca eskiaFestuca burnatii
Festuca dimorphaFestuca scabriculmisFestuca thurberiFestuca subulifloraFestuca ligulataFestuca hintonianaFestuca californicaFestuca elegans

Vulpia myurosVulpia ciliataFestuca richardsoniiPsilurus incurvusFestuca violaceaFestuca noricaFestuca subverticillata

Festuca actaeFestuca deflexaFestuca contracta
Festuca baffinensis
Festuca roemeriFestuca idahoensisFestuca lemanii
Festuca vaginataFestuca valesiacaFestuca dalmatica
Festuca pseudodalmaticaFestuca laevigataFestuca strictaFestuca pallens
Festuca viviparoideaFestuca kolymensisFestuca pseudovinaFestuca arvernensis
Festuca rupicaprinaFestuca arizonicaFestuca beckeri

Festuca intercedens
Festuca hyperboreaFestuca halleriFestuca brevissimaFestuca saximontana

Festuca indigestaFestuca glacialis
Festuca circummediterraneaFestuca ovinaFestuca lenensis
Festuca longifolia
Festuca alpinaFestuca frigidaFestuca brachyphyllaFestuca graciliorFestuca valentinaFestuca hystrix

Festuca glaucaFestuca trichophyllaFestuca filiformisFestuca flaccaFestuca pyrenaicaFestuca amethystinaFestuca occidentalisFestuca capillifolia

Festuca clementeiFestuca borderii

Vulpia siculaVulpia brevisVulpia fasciculataVulpia geniculataVulpia alopecurosVulpia membranaceaVulpia fontqueranaFestuca plicata
Vulpia delicatulaNarduroides salzmanniiVulpia unilateralisWangenheimia lima

Vulpia bromoidesVulpia muralis

Festuca rubraFestuca querianaFestuca rifanaFestuca nigrescensFestuca luciarumFestuca multinodisFestuca heterophyllaFestuca amplaFestuca rothmaleriFestuca nevadensisFestuca ibericaFestuca francoiFestuca petraeaFestuca rivularisFestuca hephaestophilaFestuca elataMicropyrum patensMicropyrum tenellum

Festuca purpurascensFestuca chimborazensisFestuca glumosa
Festuca vaginalisFestuca edlundiaeDielsiochloa floribunda

Festuca ulochaetaFestuca andicola
Festuca cundinamarcaeFestuca cuzcoensisFestuca fragilis
Festuca nardifoliaFestuca rigescensFestuca tolucensisFestuca parodianaFestuca calligera
Festuca yalaensis

Vulpia microstachysVulpia octoflora

Festuca pseudeskiaFestuca scariosaFestuca altissimaFestuca donaxFestuca drymejaFestuca coerulescensFestuca triflora

Festuca durandoiFestuca paniculata
Festuca giganteaFestuca fontqueriFestuca pratensisFestuca simensisLolium multiflorumLolium rigidumLolium persicumLolium remotumLolium temulentumLolium canariense
Micropyropsis tuberosaFestuca arundinaceaFestuca marginataFestuca mairei

Festuca kingiiFestuca modestaFestuca dichocladaFestuca amplissimaFestuca argentinaFestuca breviglumisFestuca spectabilisFestuca pulchella

Antinoria agrostidea

Poa acicularifoliaPoa imbecillaFestuca sibiricaPoa lindsayiPoa breviglumisPoa novae−zelandiae
Poa sudicolaPoa dipsaceaPoa subvestitaPoa foliosaPoa exigua
Poa colensoiPoa astoniiPoa hesperiaPoa xenicaPoa smirnowiiPoa arcticaPoa ibericaPoa macrocalyxPoa kamczatensisPoa platyanthaPoa stiriacaPoa pratensisPoa sibirica

Poa acinaciphyllaPoa iridifoliaPoa chaixiiPoa polycoleaPoa hybridaPoa longifolia

Poa stuckertiiPoa arachniferaPoa holciformis
Poa laetevirensPoa scaberulaPoa atropidiformisPoa lindebergiiPoa gymnantha

Poa reflexa
Poa porsildiiPoa wheeleriPoa fendlerianaPoa nervosaPoa tianschanicaPoa cusickiiPoa macrantha
Poa acroleucaPoa kurtziiPoa howellii

Poa paucispiculaPoa hookeriPoa helmsiiNeuropoa faxPoa lowanensisPoa cheeliiPoa poiformis
Poa keysseriPoa phillipsianaPoa costinianaPoa affinisPoa hiemataPoa anceps
Poa intrusaPoa sallacustrisPoa fawcettiaePoa homomallaPoa porphyrocladosPoa ensiformis

Poa citaPoa meionectesPoa sieberiana
Poa amplexicaulisPoa clelandiiPoa fordeanaPoa drummondiana

Poa orbaPoa orthocladaPoa cockayneanaPoa chathamicaPoa litorosa

Poa remota

Poa abbreviata
Poa trivialis

Poa lettermaniiPoa pseudoabbreviataPoa leptocomaPoa flexuosaPoa attenuata
Poa glaucaPoa laxaPoa interiorPoa urssulensisPoa palustrisAgrostis caninaPoa nemoralisPoa compressaPoa stenanthaPoa hartzii subsp. hartziiPoa secundaPoa ammophilaPoa curtifoliaPoa versicolorPoa aridaPoa hisauchii
Poa trichophyllaPoa cenisiaPoa sinaicaPoa densaEremopoa altaica
Poa bulbosaPoa alpinaPoa pumilaPoa badensis
Poa ligulataPoa cookiiPoa flabellataPoa annuaPoa infirmaPoa supina
Poa kelloggii
Poa wolfiiPoa saltuensisPoa marcidaPoa alsodesPoa sylvestrisPoa autumnalis
Phleum pratensePhleum alpinumPuccinellia glaucescensPhleum phleoidesMilium effusumMilium vernale

Cinna arundinaceaCinna latifolia
Poa tibeticaPoa eminensPoa subfastigiataSimplicia laxaAlopecurus vaginatusAlopecurus gerardiiArctophila fulvaDupontia fisheri

Saxipoa saxicolaArctagrostis latifoliaPoa subenervisPoa andinaPoa chonoticaPoa robustaSylvipoa queenslandica

Alopecurus myosuroides
Alopecurus geniculatusAlopecurus magellanicusAlopecurus aequalisAlopecurus textilisAlopecurus pratensisAlopecurus japonicusVentenata macraVentenata dubiaApera interruptaApera spica−venti

Beckmannia syzigachneAniselytron treutleri

Helictotrichon pubescens

Puccinellia lemmonii
Puccinellia pumilaCatabrosa werdermanniiCatabrosa aquaticaPuccinellia angustataColpodium variegatumPuccinellia wrightiiColpodium altaicum

Puccinellia parishiiPuccinellia bruggemanniiPuccinellia banksiensis
Puccinellia distansPuccinellia nuttallianaPuccinellia fasciculataPuccinellia phryganodesSclerochloa duraPuccinellia nutkaensis

Puccinellia vahlianaPuccinellia tenella
Puccinellia vaginataPuccinellia arcticaPuccinellia andersoniiPuccinellia stricta

Phippsia algidaPhippsia concinnaZingeria biebersteinianaZingeria trichopodaZingeria pisidicaColpodium versicolorAira caryophylleaAira cupanianaAira praecoxPeriballia involucrataDeschampsia flexuosa

Brachypodium retusumBrachypodium arbusculaBrachypodium sylvaticumBrachypodium phoenicoidesBrachypodium pinnatumBrachypodium mexicanumBrachypodium distachyonDiarrhena faurieiDiarrhena mandshuricaDiarrhena japonicaDiarrhena americanaDiarrhena obovata

Stipa giganteaStipa capensisStipa parvifloraOryzopsis miliaceaStipa sibiricaStipa bromoidesStipa keniensisStipa pekinensis
Oryzopsis chinensisStipa saposhnikowii
Oryzopsis hendersoniiAchnatherum wallowaenseStipa latiglumisStipa scribneriStipa perplexaOryzopsis swalleniiStipa nevadensisStipa lettermaniiStipa pinetorum

Stipa lemmoniiStipa nelsoniiStipa occidentalis
Stipa lobataStipa parishiiStipa robustaStipa curvifolia
Stipa aridaStipa richardsoniiStipa altaOryzopsis contractaOryzopsis hymenoides

Stipa acutaStipa eminensStipa juncoidesStipa editorumStipa multinodisStipa constricta
Stipa plumosaStipa polycladaStipa media

Stipa ambiguaNassella pubifloraNassella punensisNassella meyenianaNassella cabreraeNassella chilensisStipa diegoensis
Nassella trichotomaNassella pampagrandensisNassella nidulansStipa tenuissima
Nassella meyeriStipa leucotrichaStipa pulchraStipa viridulaStipa caudataStipa brachychaetaStipa clandestina
Stipa papposa

Stipa leptostachyaStipa castellanosiiStipa hystricinaStipa pseudoichuStipa scabrifoliaStipa ichu

Stipa annua

Stipa brevipesStipa speciosaStipa neaeiPappostipa chrysophyllaPappostipa vaginata

Ortachne rarifloraStipa kingiiOryzopsis micranthaOryzopsis canadensisOryzopsis pungensOryzopsis exiguaStipa shoshoneana

Stipa hans−meyeriStipa roseaAciachne pulvinata
Stipa bomaniiStipa mucronataStipa obtusaOrtachne erectifolia
Aciachne flagelliferaAciachne acicularis
Piptochaetium seleriPiptochaetium avenaceumPiptochaetium avenacioidesPiptochaetium virescensPiptochaetium fimbriatum

Piptochaetium montevidensePiptochaetium setosumPiptochaetium panicoidesPiptochaetium napostaensePiptochaetium ruprechtianumPiptochaetium stipoidesPiptochaetium leiopodumPiptochaetium indutumPiptochaetium uruguensePiptochaetium hackeliiPiptochaetium bicolorPiptochaetium mediumPiptochaetium lasianthum

Stipa sparteaStipa comataStipa neomexicana

Stipa royleiStipa mongholica

Stipa brevifloraStipa lessingianaStipa pennataStipa capillata
Stipa caucasicaStipa turkestanicaStipa barbataStipa lagascaeStipa ibericaStipa juncea

Stipa subsessilifloraStipa purpureaStipa regelianaStipa bungeanaStipa capillacea

Stipa chingiiAmpelodesmos mauritanicus
Oryzopsis asperifoliaTrikeraia hookeriTrikeraia pappiformisStipa splendensPsammochloa villosa
Stipa stillmanii
Oryzopsis lateralisOryzopsis gracilisOryzopsis munroiOryzopsis aequiglumisOryzopsis racemosaOryzopsis obtusaStipa tenacissima

Brachyelytrum aristosumBrachyelytrum erectum

Puelia olyriformisPharus latifolius
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Aristidoideae

Arund. & Micra.

Bambusoideae

Chloridoideae

Danthonioideae

Oryzoideae

Panicoideae

Pooideae

sensitive slow
sensitive medium 
sensitive fast 
tolerant slow
tolerant medium
tolerant fast

Aristida longifoliaAristida junciformisAristida transvaalensisAristida hordeacea
Aristida adscensionisAristida effusaAristida kenyensisAristida anthoxanthoidesAristida rhiniochloa

Aristida stipoidesAristida meridionalisAristida vestitaAristida diffusaAristida spectabilis
Aristida dasydesmisAristida stipitataAristida barbicollisAristida congestaAristida ripariaAristida recurvata

Aristida parvula

Aristida contorta

Aristida calycinaAristida inaequiglumis
Aristida pruinosaAristida queenslandicaAristida caput−medusaeAristida holatheraAristida hygrometricaAristida superpendensAristida macrocladaAristida utilisAristida echinataAristida latifoliaAristida ingrataAristida perniciosa

Aristida vagansAristida nitidulaAristida behrianaAristida obscura
Aristida leptopodaAristida ramosaAristida jerichoensisAristida longicollis

Aristida dichotomaAristida longespicaAristida curtissiiAristida havardiiAristida oliganthaAristida ramosissimaAristida desmanthaAristida tuberculosa

Aristida palustrisAristida gyransAristida condensataAristida mohriiAristida rhizomophoraAristida stricta
Aristida spiciformisAristida patulaAristida lanosaAristida purpurascens

Aristida purpureaAristida curvifoliaAristida californica
Aristida appressa

Aristida hintoniiAristida laxa
Aristida divaricataAristida schiedeanaAristida spanospiculaAristida asplundiiAristida gypsophilaAristida pansaAristida eludensAristida arizonicaAristida minutifloraAristida scribnerianaAristida floridanaAristida hamulosaAristida ternipesAristida jorullensis

Aristida uruguayensisAristida murinaAristida mendocina
Aristida venesuelaeAristida setifoliaAristida subspicataAristida tortaAristida funiculata

Aristida capillaceaAristida cumingianaAristida diminutaAristida adoensis

Stipagrostis brevifoliaStipagrostis pennataStipagrostis acutifloraStipagrostis plumosaStipagrostis ciliataStipagrostis obtusa
Stipagrostis anomala

Stipagrostis namaquensisStipagrostis hochstetterianaStipagrostis hirtiglumaStipagrostis uniplumis
Stipagrostis raddianaStipagrostis zeyheriStipagrostis subacaulis

Sartidia jucundaStipagrostis geminifolia

Amphipogon amphipogonoidesStyppeiochloa gynoglossaElytrophorus spicatusElytrophorus globularis
Dregeochloa pumila

Arundo donaxArundo formosanaArundo pliniiMonachather paradoxusAmphipogon caricinusAmphipogon strictus
Molinia japonica

Phragmites australisPhragmites japonicusMolinia caeruleaHakonechloa macra

Coelachne japonicaIsachne arundinaceaIsachne mauritiana

Eriachne pallescensPheidochloa gracilis
Eriachne ciliataEriachne mucronataEriachne helmsii
Eriachne trisetaEriachne glaucaEriachne aristideaEriachne triodioidesEriachne raraEriachne festucaceaEriachne pulchella

Isachne pulchellaIsachne globosaIsachne albensCoelachne simpliciusculaMicraira subulifoliaMicraira adamsiiMicraira spiciformaMicraira lazaridis

Schismus barbatusSchismus scaberrimusSchismus arabicus

Rytidosperma fortunae−hibernaeRytidosperma bipartitumRytidosperma duttonianumRytidosperma pauciflorumRytidosperma laeve

Rytidosperma geniculatumRytidosperma indutumRytidosperma pilosumRytidosperma tenuius

Rytidosperma dimidiatumRytidosperma carphoidesRytidosperma monticolaRytidosperma auriculatumRytidosperma erianthum
Rytidosperma caespitosumRytidosperma pallidumRytidosperma nitensRytidosperma lepidopodum

Rytidosperma alpicolaRytidosperma clelandiiRytidosperma semiannulare

Rytidosperma vickeryaeRytidosperma oreoboloidesRytidosperma nivicola
Rytidosperma penicillatumRytidosperma merumRytidosperma clavatumRytidosperma racemosumRytidosperma nudiflorum

Rytidosperma longifoliumRytidosperma vestitum
Rytidosperma acerosumRytidosperma occidentaleRytidosperma setaceumRytidosperma fulvumRytidosperma richardsoniiRytidosperma diemenicumRytidosperma setifoliumRytidosperma australeRytidosperma unaredeRytidosperma gracileRytidosperma violaceumRytidosperma lechleriRytidosperma virescens

Rytidosperma pumilum
Rytidosperma telmaticumRytidosperma thomsoniiRytidosperma buchananiiRytidosperma maculatum

Tribolium acutiflorumTribolium obliterumTribolium obtusifolium
Tribolium hispidumTribolium utriculosumTribolium echinatumTribolium ciliare

Tribolium brachystachyumTribolium uniolae
Danthonia compressa

Notochloe microdonCortaderia archboldii
Danthonia chilensisDanthonia californicaDanthonia intermediaDanthonia sericeaDanthonia alpinaDanthonia decumbens

Danthonia malacanthaDanthonia secundifloraDanthonia annableaeDanthonia domingensisDanthonia unispicataDanthonia parryiDanthonia spicata

Cortaderia pilosaPlinthanthesis paradoxaPlinthanthesis rodwayiCortaderia richardii
Cortaderia nitidaCortaderia boliviensis

Cortaderia araucanaCortaderia rudiusculaCortaderia jubataCortaderia sericanthaCortaderia bifidaCortaderia columbianaCortaderia hapalotrichaPseudopentameris brachyphyllaPseudopentameris macranthaPseudopentameris caespitosaChaetobromus involucratus
Chionochloa conspicuaChionochloa flavicansChionochloa flavescensChionochloa australisChionochloa defracta

Chionochloa frigidaChionochloa pallensChionochloa macraChionochloa oreophilaChionochloa rigidaChionochloa spiralis
Chionochloa acicularisChionochloa ovataChionochloa antarcticaChionochloa teretifoliaChionochloa crassiusculaChionochloa junceaChionochloa rubra

Pentaschistis tortuosaPentameris colorataPentameris clavataPentameris alticola
Pentameris basutorum

Pentameris natalensisPentameris setifoliaPentameris oreodoxaPentaschistis glandulosa
Pentameris microphyllaPentameris tomentellaPentameris aristifolia

Pentameris borussicaPentameris pictiglumaPentameris minorPentameris pseudopallescensPentameris venetaPentameris capillaris
Pentameris montana

Pentaschistis rupestrisPentameris asperaPentaschistis patulaPentameris reflexaPentaschistis cirrhulosaPentameris eckloniiPentaschistis pallida
Pentameris calcicolaPentameris chippindalliaePentameris densifoliaPentameris trisetaPentameris velutinaPentameris aristidoidesPentameris pallidaPentaschistis pallescensPentameris horridaPentameris roseaPrionanthium ecklonii

Pentameris ampla
Pentaschistis eriostomaPentameris pyrophilaPentameris pungensPentameris malouinensis

Pentameris capensis
Pentaschistis curvifoliaPentameris scandensPentameris acinosaPentameris aurea

Pentameris pusillaPentameris argenteaPentaschistis viscidulaPentameris andringitrensis

Pentameris dregeana
Pentameris longiglumisPentameris thuariiPentameris hirtiglumisPentameris glacialisPentameris swartbergensisPentameris macrocalycinaPentameris oreophilaPentameris tysonii

Capeochloa arundinacea
Capeochloa setaceaCapeochloa cinctaGeochloa decoraGeochloa lupulina

Neyraudia reynaudianaTriraphis schinziiTriraphis ramosissima
Triraphis andropogonoidesTriraphis purpureaTriraphis mollis

Tripogon minimusTripogon spicatusOropetium capenseTripogon yunnanensisTripogon chinensis
Melanocenchris abyssinica

Triodia basedowiiTriodia rigidissimaTriodia desertorum
Triodia intermediaTriodia brizoidesMonodia stipoidesTriodia irritans

Triodia bitexturaTriodia stenostachyaTriodia bynoeiTriodia melvilleiTriodia pungensTriodia fitzgeraldiiTriodia scariosa

Aeluropus lagopoidesAeluropus littoralis

Cleistogenes songoricaCleistogenes hanceiCleistogenes squarrosaCleistogenes hackeliiCleistogenes caespitosaCleistogenes polyphyllaOrinus kokonoricaOrinus thoroldii

Odyssea paucinervisNeobouteloua lophostachyaBrachychloa fragilisBrachychloa schiemanniana
Dactyloctenium geminatumDactyloctenium giganteumDactyloctenium radulansDactyloctenium australeDactyloctenium aegyptium

Dignathia hirtella
Gymnopogon foliosusGymnopogon grandiflorusGymnopogon ambiguusGymnopogon brevifoliusBewsia biflora

Trichoneura elegansTrichoneura grandiglumisTrichoneura weberbaueriTrichoneura eleusinoides

Ctenium aromaticumCtenium cirrhosumCtenium concinnum
Perotis hordeiformisPerotis raraPerotis hildebrandtiiPerotis indicaPerotis patens

Mosdenia leptostachys
Vaseyochloa multinervosaTridens muticusGouinia latifoliaGouinia paraguayensisTriplasis americanaTriplasis purpurea

Tuctoria greenei
Orcuttia inaequalisOrcuttia californicaOrcuttia viscidaOrcuttia pilosaTuctoria fragilisTuctoria mucronataNeostapfia colusana

Leptochloa viscidaDinebra retroflexaLeptochloa paniceaApochiton burttii
Eleusine kigeziensisEleusine indicaEleusine africanaEleusine tristachyaEleusine floccifoliaEleusine intermediaEleusine jaegeriEleusine multiflora

Chloris cucullataChloris truncataChloris submuticaChloris pycnothrixChloris radiataLintonia nutansChloris mossambicensis
Coelachyrum pierceiEnteropogon prieuriiChloris barbataEragrostis cylindrica

Chloris virgataChloris pectinataChloris gayanaEnteropogon dolichostachyus

Harpochloa falx
Microchloa indicaMicrochloa kunthiiMicrochloa caffra

Eustachys distichophyllaEustachys petraeaEustachys paspaloidesBrachyachne patentiflora
Chloris elata

Cynodon plectostachyusCynodon transvaalensisCynodon dactylonCynodon radiatusCynodon incompletusBrachyachne ciliarisBrachyachne tenellaBrachyachne convergensChrysochloa orientalisChrysochloa hindsii
Microchloa altera

Oxychloris scariosa
Lepturus radicansLepturus repensChloris roxburghiana

Tetrapogon villosusTetrapogon cenchriformisTetrapogon tenellusEnteropogon chlorideus

Enteropogon ramosusEnteropogon acicularisAstrebla squarrosaEnteropogon macrostachyusSchoenefeldia gracilisSchoenefeldia transiens
Enteropogon mollisTrichloris crinitaTrichloris pluriflora

Austrochloris dichanthioidesAstrebla pectinataAstrebla lappaceaAstrebla elymoidesCoelachyrum yemenicumLeptochloa dubia

Acrachne racemosaLeptochloa fusca

Eragrostis obtusifloraMuhlenbergia iridifolia

Munroa andinaMunroa squarrosaMunroa argentinaErioneuron avenaceumErioneuron nealleyiBlepharidachne kingiiBlepharidachne bigeloviiBlepharidachne benthamianaSwallenia alexandraeScleropogon brevifolius

Sohnsia filifolia

Bouteloua aristidoidesOpizia stolonifera
Bouteloua junceaBuchloe dactyloidesCathestecum brevifoliumBouteloua rigidisetaBouteloua johnstoniiBouteloua chondrosioides

Bouteloua americanaBouteloua williamsiiBouteloua repens

Bouteloua distichaBouteloua purpureaBouteloua unifloraBouteloua distansBouteloua triaenaBouteloua pedicellataBouteloua curtipendulaBouteloua warnockiiBouteloua reflexaBouteloua media

Chondrosum gracileOrcuttia tenuisDistichlis eludensDistichlis australisMonanthochloe littoralis
Distichlis humilisDistichlis laxifloraDistichlis scopariaDistichlis distichophyllaDistichlis palmeriHilaria cenchroidesHilaria jamesiiJouvea pilosa

Allolepis texana

Muhlenbergia brevivaginataMuhlenbergia jaime−hintonii
Muhlenbergia fastigiataMuhlenbergia utilisMuhlenbergia repensMuhlenbergia richardsonis

Muhlenbergia asperifoliaMuhlenbergia arenaceaMuhlenbergia seatoniiMuhlenbergia implicataMuhlenbergia paniculataMuhlenbergia wrightiiLycurus phleoidesLycurus setosus

Muhlenbergia atacamensisMuhlenbergia ligulataMuhlenbergia decumbensMuhlenbergia subbifloraMuhlenbergia cuspidataMuhlenbergia palmirensisMuhlenbergia villiflora

Muhlenbergia unifloraMuhlenbergia pungensMuhlenbergia multiflora

Muhlenbergia durangensisMuhlenbergia flavisetaMuhlenbergia jonesiiMuhlenbergia virescensMuhlenbergia quadridentata
Muhlenbergia montanaSporobolus contractusMuhlenbergia stramineaMuhlenbergia filiculmis

Muhlenbergia peruviana

Muhlenbergia setarioidesMuhlenbergia virletiiMuhlenbergia tenuifoliaMuhlenbergia spiciformis
Muhlenbergia appressaMuhlenbergia brandegeeiMuhlenbergia microspermaMuhlenbergia porteriMuhlenbergia dumosa

Muhlenbergia arseneiMuhlenbergia paucifloraMuhlenbergia flexuosa
Pereilema beyrichianumPereilema crinitum

Muhlenbergia ciliataMuhlenbergia pectinataMuhlenbergia tenellaMuhlenbergia diversiglumisMuhlenbergia alamosaeMuhlenbergia tarahumara
Muhlenbergia racemosaMuhlenbergia polycaulisMuhlenbergia curtifoliaMuhlenbergia thurberiMuhlenbergia andina

Muhlenbergia huegeliiMuhlenbergia himalayensisMuhlenbergia glaucaMuhlenbergia japonica
Muhlenbergia schreberiMuhlenbergia sylvaticaMuhlenbergia mexicanaMuhlenbergia hakonensisMuhlenbergia californicaMuhlenbergia tenuifloraMuhlenbergia soboliferaMuhlenbergia ramosa

Muhlenbergia bryophilusMuhlenbergia cenchroides

Muhlenbergia longiligulaMuhlenbergia rigensMuhlenbergia emersleyiMuhlenbergia lucidaMuhlenbergia elongata
Muhlenbergia expansaMuhlenbergia sericeaMuhlenbergia capillarisMuhlenbergia reverchoniiMuhlenbergia involuta

Muhlenbergia palmeriMuhlenbergia articulataMuhlenbergia grandisMuhlenbergia dubiaMuhlenbergia reederorumMuhlenbergia speciosa
Muhlenbergia pubiglumaMuhlenbergia setifolia

Muhlenbergia lehmannianaMuhlenbergia maximaMuhlenbergia lindheimeri

Muhlenbergia giganteaMuhlenbergia nigraMuhlenbergia pubescensMuhlenbergia jaliscanaMuhlenbergia mucronataMuhlenbergia macrouraMuhlenbergia subaristataMuhlenbergia angustata
Muhlenbergia strictaMuhlenbergia gypsophilaMuhlenbergia robustaMuhlenbergia rigidaMuhlenbergia distichophylla

Muhlenbergia versicolorMuhlenbergia purpusii

Muhlenbergia ligularisBlepharoneuron shepherdiiMuhlenbergia tricholepisMuhlenbergia vaginata
Muhlenbergia arizonicaMuhlenbergia argenteaMuhlenbergia flavidaReederochloa eludens

Muhlenbergia fragilisMuhlenbergia majalcensisMuhlenbergia annuaMuhlenbergia capillipesMuhlenbergia brevisMuhlenbergia depauperataMuhlenbergia sinuosaMuhlenbergia minutissimaMuhlenbergia arenicolaMuhlenbergia torreyiMuhlenbergia biloba

Muhlenbergia ramulosa

Polevansia rigidaWillkommia sarmentosaTragus koelerioidesTragus australianusTragus racemosusTragus berteronianus
Pappophorum caespitosumPappophorum philippianumPappophorum pappiferumPappophorum mucronulatumTridens brasiliensisTridens flavusPappophorum bicolorNeesiochloa barbata

Zoysia sinicaZoysia matrella
Zoysia macrostachyaZoysia japonicaZoysia macrantha

Sporobolus fertilisSporobolus indicusSporobolus stapfianusSporobolus atrovirensSporobolus elongatusSporobolus festivusSporobolus africanus
Sporobolus lasiophyllusSporobolus virginicusSporobolus pyramidatus

Sporobolus airoidesSporobolus giganteusSporobolus wrightii
Sporobolus australasicusSporobolus actinocladus
Sporobolus cryptandrusSporobolus rigensEragrostis australasicaCrypsis schoenoidesCrypsis aculeataCrypsis vaginiflora

Calamovilfa giganteaCalamovilfa longifoliaSporobolus heterolepisSporobolus clandestinusSporobolus consimilisSporobolus vaginiflorusSporobolus pinetorumSpartina spartinae
Spartina maritimaSpartina gracilisSpartina alternifloraSpartina foliosaSpartina anglica

Spartina bakeriSpartina patensSpartina pectinataSpartina densiflora

Sporobolus iocladosSporobolus fimbriatusSporobolus spicatusSporobolus pellucidusSporobolus pyramidalis

Schmidtia kalahariensisSchmidtia pappophoroides

Enneapogon cylindricusEnneapogon asperatusEnneapogon polyphyllusEnneapogon purpurascensEnneapogon persicusEnneapogon cenchroidesEnneapogon scopariusEnneapogon desvauxiiCottea pappophoroides

Uniola pittieriUniola paniculataEragrostis conrathiiUniola condensataTetrachne dregeiFingerhuthia africanaFingerhuthia sesleriiformis

Eragrostis weberbaueri

Eragrostis racemosa

Eragrostis asperaEragrostis barrelieri
Eragrostis bifloraEragrostis nigricans
Eragrostis lugensEragrostis soratensisEragrostis airoidesEragrostis polytrichaEragrostis intermediaEragrostis pastoensisEragrostis macilentaEragrostis elegantissimaEragrostis bicolorEragrostis curvula

Eragrostis parvifloraEragrostis humidicolaEragrostis papposaEragrostis ferrugineaEragrostis patula

Eragrostis heteromeraCatalepis gracilisEragrostis schweinfurthiiEragrostis neesiiEragrostis pilosaEragrostis multicaulis

Eragrostis tefEragrostis pectinaceaEragrostis mexicanaEragrostis luridaEragrostis minorEragrostis grandis
Eragrostis cilianensisEragrostis chapelieriEragrostis echinochloideaEragrostis truncataEragrostis obtusa

Eragrostis cylindrifloraEragrostis unioloidesEragrostis japonicaEragrostis lehmannianaPogonarthria squarrosaEragrostis capensis

Eragrostis hypnoidesEragrostis reptans
Eragrostis spectabilisEragrostis ciliarisEragrostis tenellaEragrostis sessilispicaHarpachne schimperi

Eragrostis patentipilosa
Ectrosia schultziiEctrosia leporinaEctrosia scabridaEragrostis paniciformisEragrostis botryodesEragrostis exasperataEragrostis nutans

Eragrostis tremulaEragrostis bahiensisEragrostis secundiflora
Harpachne harpachnoidesEragrostis superba

Psammagrostis wiseanaEragrostis dielsiiEragrostis eriopoda
Eragrostis pergracilisEragrostis lanicaulisEnneapogon scaberEragrostis desertorum

Eragrostis kennedyaeCladoraphis spinosaCladoraphis cyperoides

Centropodia forskaliiCentropodia glaucaEllisochloa papposa

Homopholis belsoniiPanicum queenslandicum
Panicum cervicatumPanicum rudgeiPanicum atrosanguineum

Panicum fluviicolaPanicum pansum
Panicum phragmitoides
Panicum chloroleucumPanicum racemosumPanicum amarumPanicum tricholaenoidesPanicum turgidumPanicum mystasipumPanicum olyroides

Panicum elephantipesLouisiella fluitansPanicum flexile
Panicum sumatrensePanicum paludosumPanicum subalbidumPanicum aquaticum

Panicum laetumPanicum decompositumPanicum repensPanicum laevinode
Panicum dregeanumPanicum coloratumPanicum stapfianumPanicum larcomianumPanicum seminudumYakirra australiensis

Panicum nephelophilumPanicum bergii
Panicum capillarePanicum halliiPanicum hirticaulePanicum stramineumPanicum miliaceumPanicum lanipes

Panicum deustumEriochloa distachya
Melinis minutifloraMelinis repensBrachiaria mesocomaTricholaena monachneBrachiaria eruciformis

Chaetium bromoidesBrachiaria lorentzianaBrachiaria paucispicataBrachiaria texana

Panicum infestumPanicum schinziiPanicum maximumBrachiaria deflexaBrachiaria muticaEriochloa meyeriana

Brachiaria dictyoneuraBrachiaria humidicolaBrachiaria xantholeucaBrachiaria arizonicaBrachiaria leersioides

Brachiaria jubataBrachiaria subulifoliaBrachiaria bovoneiBrachiaria arrectaBrachiaria plantagineaBrachiaria platyphylla

Urochloa mosambicensisBrachiaria ramosaBrachiaria praetervisaUrochloa setigeraUrochloa glumarisUrochloa echinolaenoides
Urochloa trichopusEriochloa montevidensisEriochloa punctataEriochloa polystachyaEriochloa setosaEriochloa fatmensisEriochloa acuminata
Brachiaria meziana

Brachiaria nigropedataBrachiaria villosaBrachiaria lataUrochloa panicoidesUrochloa brachyuraBrachiaria platynota

Brachiaria brizanthaBrachiaria decumbensBrachiaria mollisBrachiaria fasciculata
Brachiaria foliosa

Brachiaria distachyaBrachiaria subquadriparaBrachiaria adspersaEriochloa villosaBrachiaria pseudodichotomaEriochloa sericeaBrachiaria serrataBrachiaria semiundulataBrachiaria holosericeaBrachiaria comata
Brachiaria duraBrachiaria lachnantha

Thuarea involuta

Pennisetum trachyphyllumOdontelytrum abyssinicumPennisetum villosumPennisetum clandestinum
Pennisetum sphacelatumPennisetum orientalePennisetum thunbergiiPennisetum alopecuroidesPennisetum macrourum

Pennisetum setaceum
Pennisetum basedowiiPennisetum hordeoidesPennisetum polystachionPennisetum pedicellatumPennisetum sieberianumPennisetum violaceumPennisetum squamulatum

Pennisetum ramosumPennisetum mezianum

Cenchrus incertusCenchrus myosuroidesCenchrus echinatusCenchrus browniiCenchrus pilosusCenchrus ciliarisCenchrus setigerusCenchrus caliculatusPennisetum nervosumPennisetum purpureumPennisetum flaccidum

Cenchrus chilensisSnowdenia petitiana
Pennisetum latifoliumStereochlaena cameroniiPennisetum longissimumPennisetum unisetum

Setaria grisebachiiSetaria cernuaStenotaphrum dimidiatumStenotaphrum secundatum
Paspalidium basicladumPaspalidium constrictum

Paspalidium flavidumPaspalidium distansPaspalidium albovillosumPaspalidium globoideumPaspalidium jubiflorumStenotaphrum micranthum
Panicum antidotale

Setaria nigrirostrisSetaria acromelaenaSetaria orthostichaSetaria parviflora

Setaria lindenbergianaSetaria barbataSetaria homonyma
Setaria poiretianaSetaria palmifoliaSetaria plicataSetaria megaphyllaSetaria sulcata

Setaria seriataSetaria kagerensis
Setaria longisetaSetaria pumilaSetaria sphacelata

Zygochloa paradoxaHygrochloa aquaticaSpinifex littoreusSpinifex sericeus
Whiteochloa capillipes

Xerochloa barbataXerochloa lanifloraAlexfloydia repensChamaeraphis hordeaceaPseudoraphis paradoxa
Setaria grandisSetaria appendiculata
Setaria hassleriSetaria tenacissimaSetaria scandensPennisetum lanatumSetaria atrataSetaria paucifoliaSetaria restioidea

Paspalidium geminatumPaspalidium retiglumeUranthoecium truncatumPaspalidium udumSetaria viridisSetaria faberiSetaria verticillata
Setaria chondrachnePaspalidium aversumPlagiosetum refractumParactaenum novae−hollandiae

Paspalidium rarumSetaria magna

Setariopsis auriculataIxophorus unisetusPanicum bulbosum

Setaria pflanziiSetaria pampeanaSetaria leucopilaSetaria alonsoiSetaria oblongataSetaria macrostachyaSetaria nicoraeSetaria mendocinaSetaria vulpisetaSetaria globuliferaSetaria vaginataSetaria rosengurttiiSetaria scabrifoliaSetaria fiebrigiiSetaria lachnea

Panicum longipedicellatum
Panicum notatumPanicum sabulorum

Panicum scopariumPanicum oligosanthesPanicum dichotomumPanicum commutatumPanicum depauperatumPanicum acuminatumPanicum clandestinumPanicum cumbucanumPanicum claytoniiPanicum adenophorum

Echinochloa haplocladaPanicum verrucosumPanicum bisulcatumSacciolepis angustissimaSacciolepis africanaSacciolepis chevalieriSacciolepis indicaSacciolepis myurosSacciolepis vilvoidesSacciolepis myosuroidesPanicum gracilicaulePanicum natalensePanicum margaritiferumPanicum dinklagei
Panicum tenellumPanicum brazzavillensePanicum nervosumPanicum pyrulariumPanicum granuliferumPanicum micranthumPanicum rivale

Panicum cyanescens
Panicum polycomumPanicum wettsteiniiTrichanthecium cyanescensTrichanthecium parvifoliumPanicum caaguazuensePanicum pseudisachnePanicum auricomum

Panicum trichanthum
Panicum hirtumPanicum brevifoliumPanicum bartlettiiPanicum sellowiiPanicum millegranaPanicum trichoides

Digitaria ternata
Echinochloa cruspavonis

Echinochloa oryzoidesEchinochloa colonaEchinochloa stagninaDigitaria macroblephara
Echinochloa pictaEchinochloa walteriDigitaria abyssinica

Echinochloa esculentaEchinochloa muricataEchinochloa turneriana

Echinochloa frumentaceaEchinochloa crus−galliEchinochloa obtusiflora

Acroceras excavatumLasiacis sorghoideaLasiacis ruscifoliaLasiacis ligulataLasiacis rugeliiLasiacis divaricataLasiacis nigra
Poecilostachys bakeriOplismenus undulatifoliusOplismenus compositusOplismenus hirtellusOplismenus burmanniiCyphochlaena madagascariensisCyrtococcum oxyphyllumCyrtococcum patensPseudechinolaena polystachyaAcroceras tonkinense
Panicum pantrichumPanicum ovuliferumPanicum cordovenseAcroceras zizanioidesOttochloa gracillimaOttochloa nodosaMicrocalamus barbinodis

Amphicarpum muhlenbergianumAmphicarpum amphicarponEntolasia strictaPanicum pygmaeumEntolasia marginata
Alloteropsis paniculataAlloteropsis papillosaAlloteropsis angustaAlloteropsis semialata subsp. ecklonianaAlloteropsis semialata subsp. semialata
Acritochaete volkensiiPanicum polygonatum

Thyridolepis multiculmisThyridolepis mitchelliana
Cleistochloa subjunceaCleistochloa rigidaCalyptochloa gracillimaAncistrachne uncinulataNeurachne munroiParaneurachne muelleriNeurachne tenuifoliaHylebates cordatus

Digitaria swallenianaDigitaria gayanaDigitaria catamarcensisDigitaria californica
Digitaria ciliarisDigitaria erianthaDigitaria sanguinalis

Anthephora elongata
Digitaria didactylaDigitaria setigeraDigitaria exilisDigitaria radicosaAnthephora pubescensAnthephora cristata

Megaloprotachne albescens

Elionurus tripsacoidesElionurus citreusElionurus muticus
Thaumastochloa moniliferaHemarthria altissimaHemarthria compressaHemarthria pratensisHemarthria uncinataHackelochloa granularisOphiuros exaltatus

Coelorachis auritaEremochloa ophiuroidesCoelorachis afrauritaPhacelurus huillensisCoelorachis rugosa

Sehima nervosumEulaliopsis binataPolytoca digitataChionachne cyathopoda
Eremochloa bimaculataGarnotia patulaGarnotia tenella

Kerriochloa siamensis
Zea diploperennis

Zea luxuriansZea mexicanaZea perennisTripsacum laxumTripsacum maizarTripsacum australeTripsacum dactyloides

Microstegium vimineumMicrostegium fasciculatumPhacelurus latifoliusMicrostegium ciliatumMicrostegium geniculatumDimeria ornithopodaUrelytrum digitatumIschaemum muticumOxyrhachis gracillimaRhytachne rottboellioidesIschaemum aristatumIschaemum anthephoroides

Ischaemum koleostachysIschaemum santapaui

Microstegium japonicumMicrostegium nudumSorghum laxiflorumSorghum macrospermumSorghum halepenseSorghum arundinaceumSorghum almumSorghum propinquum
Eulalia villosa

Miscanthus oligostachyusMiscanthus floridulusMiscanthus sacchariflorusMiscanthus nepalensisMiscanthus nudipes

Saccharum robustumSaccharum sinense
Miscanthus junceus
Miscanthus fuscusSaccharum longisetosumSaccharum narengaMiscanthus eckloniiSaccharum giganteumSaccharum baldwiniiSaccharum brevibarbeEulalia quadrinervisEulalia trispicataSaccharum fallax

Pseudosorghum fasciculare

Sorghum nitidumSorghum versicolorSorghum purpureosericeumSorghum leiocladumSorghum bulbosumSorghum grandeSorghum intransSorghum angustumSorghum exstansSorghum interjectumSorghum brachypodumSorghum stipoideumSorghum amplumSorghum plumosumSorghum matarankenseSorghum ecarinatumSorghum timorense

Germainia pilosaApocopis courtallumensisGermainia capitata
Pogonatherum crinitumPogonatherum paniceumGermainia truncatiglumisSaccharum spontaneumSaccharum ravennaeSaccharum arundinaceum

Imperata cylindricaImperata brevifoliaImperata brasiliensis

Themeda villosaThemeda arundinaceaHeteropogon contortusHeteropogon triticeusIseilema membranaceumThemeda triandraThemeda avenacea
Iseilema macratherumDichanthium aristatumCapillipedium parviflorumBothriochloa saccharoides

Capillipedium spicigerum
Bothriochloa barbinodisBothriochloa springfieldiiEuclasta condylotrichaBothriochloa laguroidesBothriochloa alta

Bothriochloa pertusaBothriochloa macraBothriochloa ischaemumBothriochloa ewartiana
Dichanthium caricosum
Dichanthium annulatumBothriochloa bladhiiDichanthium sericeumDichanthium setosumCapillipedium assimile

Schizachyrium scopariumSchizachyrium malacostachyumSchizachyrium sanguineumSchizachyrium brevifoliumSchizachyrium semitectumAndropogon chinensis

Andropogon gayanus

Andropogon bicornisSchizachyrium gaumeriAndropogon eucomusAndropogon gerardiiAndropogon glomeratusAndropogon fastigiatusAndropogon ternariusSchizachyrium tenerumSchizachyrium cirratum

Hyparrhenia rufaAndropogon distachyosHyparrhenia hirta
Diheteropogon amplectensDiheteropogon hagerupiiHyparrhenia diplandraHyperthelia dissoluta

Cymbopogon martiniiSorghastrum nutansCymbopogon commutatusCymbopogon pospischiliiCymbopogon jwarancusaCymbopogon citratusCymbopogon goeringiiCymbopogon flexuosus

Spodiopogon sibiricusSpodiopogon cotuliferSorghastrum incompletumSorghastrum secundumTrachypogon spicatusApluda muticaPolytrias indicaEulalia aurea

Coix gasteeniiCoix aquaticaCoix lacryma−jobi

Chrysopogon oliganthusChrysopogon filipesThelepogon elegans
Chrysopogon fulvus

Chrysopogon orientalisChrysopogon aucheriChrysopogon plumulosusChrysopogon serrulatusChrysopogon fulvibarbis

Chrysopogon setifoliusChrysopogon latifoliusChrysopogon pallidusChrysopogon aciculatus
Chrysopogon zizanioidesChrysopogon nigritanus

Chrysopogon sylvaticusChrysopogon elongatusChrysopogon gryllus

Ischaemum afrumChrysopogon pauciflorus

Arthraxon hispidusArthraxon lanceolatus
Arundinella hirtaArundinella nepalensisArundinella bengalensisArundinella hispidaArundinella deppeanaArundinella berteroniana

Arundinella setosa

Reynaudia filiformis

Axonopus siccusAxonopus compressusAxonopus polystachyus
Axonopus argentinusAxonopus brasiliensisAxonopus fissifoliusAxonopus anceps

Streptostachys asperifoliaAxonopus furcatus
Panicum vaginiviscosumPanicum restingaePanicum triniiPanicum acicularifoliumPanicum marauensePanicum sacciolepoides

Paspalum inaequivalvePanicum validumAnthaenantiopsis rojasianaPanicum tuerckheimiiPanicum obtusum

Paspalum mandiocanumPaspalum inconstansPaspalum glabrinodePaspalum acuminatumPaspalum vaginatumPaspalum distichum
Paspalum setaceumPaspalum nutans

Paspalum dedeccaePaspalum minusPaspalum maculosumPaspalum pallens
Paspalum scrobiculatumPaspalum nummularium

Paspalum subciliatumPaspalum modestumPaspalum wrightiiPaspalum conduplicatum
Paspalum pumilumPaspalum notatumPaspalum lilloiPaspalum bertoniiPaspalum plicatulumPaspalum chaseanumPaspalum guenoarumPaspalum ellipticum

Paspalum compressifoliumPaspalum limbatumPaspalum linearePaspalum rufumPaspalum alcalinumPaspalum atratum
Paspalum filifoliumPaspalum cromyorhizon
Paspalum ramboiPaspalum equitansPaspalum stellatum

Paspalum juergensiiPaspalum regnelliiPaspalum paniculatumPaspalum communePaspalum quariniiReimarochloa acutaThrasya petrosa

Paspalum thunbergiiPaspalum ionanthum

Paspalum unispicatumPaspalum fimbriatumPaspalum erianthum
Paspalum simplexPaspalum malacophyllumPaspalum falcatumPaspalum paucifoliumPaspalum polyphyllumPaspalum humboldtianum

Paspalum indecorumPaspalum flaccidumPaspalum fasciculatumPaspalum arundinaceum
Paspalum durifolium

Paspalum dasypleurumPaspalum dilatatumPaspalum remotumPaspalum urvilleiPaspalum macrophyllumPaspalum pauciciliatumPaspalum coryphaeum

Paspalum arundinellumPaspalum conspersum
Paspalum densumPaspalum denticulatumPaspalum millegranaPaspalum plenumPaspalum virgatumPaspalum intermediumPaspalum exaltatumPaspalum haumaniiPaspalum ovalePaspalum ceresiaPaspalum quadrifariumPaspalum pilosumPaspalum almum

Paspalum repensPaspalum conjugatumPaspalum orbiculatum

Panicum chapadensePanicum stoloniferumEchinolaena inflexaIchnanthus panicoidesIchnanthus nemorosusIchnanthus pallens

Anthenantia rufaLeptocoryphium lanatum

Steinchisma decipiensPanicum laxumSteinchisma spathellosumSteinchisma hiansOtachyrium versicolorPlagiantha tenellaDallwatsonia fellianaHymenachne amplexicaulisPanicum hylaeicumPanicum pilosum

Oplismenopsis najadaCanastra lanceolataPanicum ancepsPanicum tenerumPanicum rigidulumPanicum caricoidesPanicum stenodes
Panicum animarumPanicum cipoensePanicum euprepes
Panicum chnoodesPanicum loreumPanicum molinioidesPanicum poliophyllum

Oncorachis ramosa
Panicum mertensiiArthropogon piptostachyusArthropogon villosus

Homolepis isocalycinaPanicum glutinosumMesosetum chaseaeMesosetum comatum

Gynerium sagittatum

Zeugites smilacifoliaZeugites americanaZeugites hackeliiZeugites pittieriZeugites capillarisLophatherum gracileOrthoclada laxa
Chasmanthium nitidumChasmanthium curvifoliumChasmanthium latifoliumChasmanthium sessiliflorumBromuniola gossweileriChasmanthium laxum

Megastachya mucronataCentotheca lappaceaCyperochloa hirsutaSpartochloa scirpoideaThysanolaena latifolia

Loudetia annuaLoudetia lanataLoudetiopsis chrysothrixTristachya avenaceaDanthoniopsis petiolataDanthoniopsis dinteriTristachya leucothrixTristachya hubbardianaDanthoniopsis pruinosaLoudetia simplex

Oryza sativaOryza glaberrimaOryza rufipogonOryza glumipatulaOryza barthiiOryza longistaminataOryza officinalisOryza grandiglumisOryza latifoliaOryza eichingeriOryza minutaOryza punctataOryza longiglumisOryza ridleyiOryza brachyanthaOryza meyerianaOryza neocaledonicaLeersia hexandraLeersia perrieriLeersia oryzoidesLeersia virginicaLeersia tisserantiiMaltebrunia letestuiProsphytochloa prehensilisZizania texanaZizania palustrisZizania aquaticaLeersia japonicaZizania latifoliaRhynchoryza subulataLuziola fluitansLuziola peruvianaZizaniopsis miliaceaZizaniopsis villanensisHygroryza aristataPotamophila parvifloraChikusichloa mutica

Ehrharta digynaEhrharta longifloraEhrharta erectaEhrharta eburneaEhrharta brevifolia
Ehrharta longiglumaEhrharta triandraEhrharta delicatulaEhrharta barbinodisEhrharta thunbergiiEhrharta calycinaEhrharta melicoides

Ehrharta ottonis

Ehrharta setacea
Ehrharta junceaEhrharta distichophyllaEhrharta acuminataEhrharta laevisEhrharta stipoidesEhrharta diplaxEhrharta duraEhrharta rupestris

Indocalamus longiauritusIndocalamus tessellatusIndocalamus latifoliusChimonobambusa szechuanensisYushania anceps
Chimonobambusa marmoreaChimonobambusa quadrangularisChimonobambusa utilisYushania baishanzuensis

Yushania niitakayamensisYushania brevipaniculata

Drepanostachyum falcatumHimalayacalamus falconeri
Chimonocalamus delicatusAmpelocalamus actinotrichusGaoligongshania megalothyrsaPhyllostachys flexuosa

Fargesia murielaeFargesia nitidaGelidocalamus kunishiiFargesia spathacea
Phyllostachys reticulataThamnocalamus tessellatusIndocalamus wilsonii

Chimonocalamus pallens

Pleioblastus sanmingensisSemiarundinaria densiflora
Phyllostachys nigraPhyllostachys aureaAcidosasa notataPleioblastus amarusPhyllostachys edulisPhyllostachys nidulariaPhyllostachys heteroclada

Arundinaria appalachianaArundinaria tectaArundinaria gigantea
Sasa borealisSasa tsuboiana
Sasa ramosaSasa shimidzuanaSasa palmata
Sasa veitchiiSasa kurilensisSasa senanensis

Semiarundinaria fastuosaSemiarundinaria yashadakePseudosasa owatariiPleioblastus fortunei
Pseudosasa japonica

Indosasa shibataeaoidesOligostachyum sulcatumIndosasa hispidaSinobambusa tootsik
Pseudosasa amabilisSinobambusa intermedia

Pseudosasa orthotropaPseudosasa hindsiiOligostachyum scabriflorumIndosasa crassifloraOligostachyum lubricumPleioblastus maculatus

Shibataea kumasacaIndocalamus barbatusSasa longiligulata

Arthrostylidium merostachyoidesAulonemia laxaArthrostylidium excelsumNeurolepis apertaRhipidocladum racemiflorumRhipidocladum bartlettiiRhipidocladum martinezii
Rhipidocladum pittieri

Guadua velutinaEremocaulon aureofimbriatumEremocaulon asymmetricumAulonemia patulaAlvimia gracilisGuadua longifoliaAulonemia fulgor

Otatea fimbriataOtatea acuminataOtatea glaucaOtatea reynosoana
Atractantha radiata

Guadua angustifolia
Guadua amplexifoliaGuadua paniculataGuadua chacoensisGlaziophyton mirabileOlmeca reflexaOlmeca rectaArthrostylidium ecuadorense

Chusquea oligophylla
Chusquea oxylepisChusquea urelytraChusquea bambusoidesChusquea bradeiChusquea arachniformis

Chusquea culeou
Chusquea delicatulaChusquea juergensiiChusquea pinifoliaChusquea subulata

Chusquea serpensChusquea ramosissimaChusquea tessellataChusquea vulcanalisChusquea scandensChusquea spenceiChusquea talamancensisChusquea tomentosa
Chusquea latifoliaChusquea nudiramea
Chusquea patensChusquea coronalisChusquea circinataChusquea bilimekiiChusquea liebmannii

Bambusa chungii

Bambusa cerosissimaBambusa multiplex
Bambusa tuldoidesBambusa gibbaBambusa distegiaBambusa polymorphaBambusa tulda

Bambusa emeiensisBambusa textilisBambusa longispiculataBambusa beecheyanaBambusa pervariabilisBambusa oldhamiiBambusa malingensisBambusa pachinensis
Bambusa bambosBambusa nutansBambusa sinospinosa

Oreobambos buchwaldiiOxytenanthera abyssinicaThyrsostachys siamensis

Dendrocalamus strictusGigantochloa atterDendrocalamus hamiltoniiDendrocalamus membranaceusGigantochloa levis
Dendrocalamus farinosus
Dendrocalamus brandisii

Dendrocalamus asperDendrocalamus giganteusDendrocalamus fugongensisDendrocalamus latiflorusDendrocalamus minorGigantochloa wrayiDendrocalamus pendulus
Bambusa vulgaris

Sirochloa parvifoliaDecaryochloa diadelphaValiha diffusaNastus elongatusAmpelocalamus microphyllus
Perrierbambus madagascariensisCathariostachys madagascariensisBonia amplexicaulisHickelia madagascariensis

Greslania circinataDinochloa scabridaNeololeba atraGreslania rivularisDinochloa scandens
Nastus productusNastus elatusTemburongia simplexRacemobambos hepburnii

Melocanna bacciferaPseudostachyum polymorphum
Schizostachyum funghomiiSchizostachyum pseudolimaSchizostachyum zollingeriSchizostachyum jaculansCephalostachyum pallidumCephalostachyum latifolium

Raddia brasiliensisOlyra latifoliaCryptochloa strictifloraLithachne paucifloraLithachne humilis
Pariana parvispicaPariana radicifloraBuergersiochloa bambusoides

Lygeum spartumNardus stricta
Anisopogon avenaceusDuthiea brachypodiumMetcalfia mexicana

Sinochasea trigynaStephanachne nigrescensStephanachne pappophoreaPhaenosperma globosum

Streblochaete longiaristaSchizachne purpurascensMelica bulbosaLycochloa avenacea
Melica ciliataMelica onoeiMelica californicaMelica imperfectaMelica scabrosa

Melica transsilvanicaMelica altissimaMelica nutansMelica pictaMelica uniflora

Glyceria spiculosaGlyceria alnasteretumGlyceria canadensis
Glyceria melicariaGlyceria lithuanicaGlyceria elataGlyceria striata

Pleuropogon refractusGlyceria notataGlyceria leptostachyaGlyceria occidentalisGlyceria nemoralis
Glyceria declinataGlyceria fluitans

Glyceria arkansanaGlyceria septentrionalisGlyceria borealisGlyceria acutifloraGlyceria australis

Glyceria grandisGlyceria maxima

Brylkinia caudata

Hordelymus europaeusPsathyrostachys fragilisLeymus racemosusLeymus ramosus
Leymus multicaulisPsathyrostachys stoloniformisPsathyrostachys lanuginosaPsathyrostachys junceaPsathyrostachys caducaPsathyrostachys huashanicaLeymus arenarius

Leymus angustusLeymus secalinusLeymus paboanusLeymus chinensisHystrix duthieiLeymus akmolinensisLeymus karelinii
Leymus mollisBromus arvensis

Leymus flavescensLeymus erianthusLeymus innovatusLeymus cinereusLeymus triticoidesLeymus salinusLeymus ambiguus

Hordeum bulbosum

Hordeum depressumHordeum californicumHordeum cordobenseHordeum muticumHordeum pubiflorumHordeum comosumHordeum patagonicumHordeum chilenseHordeum parodiiHordeum flexuosum
Hordeum erectifoliumHordeum stenostachysHordeum pusillumHordeum euclastonHordeum intercedens

Hordeum capenseHordeum secalinumElymus multisetusElymus scabriglumisHordeum brachyantherumHordeum arizonicumHordeum procerumHordeum bogdaniiHordeum jubatumHordeum roshevitzii
Hordeum brevisubulatumHordeum guatemalenseHordeum lechleriHordeum tetraploidumHordeum marinumHordeum murinum subsp. glaucum

Eremopyrum orientaleElymus pycnanthus
Eremopyrum bonaepartisEremopyrum distansEremopyrum triticeum

Agropyron desertorumAgropyron mongolicumAgropyron cristatumElymus shandongensisElymus submuticusElymus longearistatus

Secale africanumSecale montanumSecale anatolicumSecale vaviloviiSecale segetaleSecale sylvestre

Henrardia persicaHeteranthelium piliferumElymus transhyrcanusElymus lazicus

Taeniatherum caput−medusaeTriticum turgidumTriticum durum
Aegilops speltoidesAegilops ventricosaTriticum timopheevii

Aegilops tauschii
Triticum dicoccoidesTriticum urartuTriticum monococcum

Aegilops searsiiAegilops longissimaAegilops sharonensisAegilops bicornis

Aegilops triuncialisAegilops uniaristataAegilops comosa
Aegilops umbellulataAegilops columnarisAegilops geniculataAegilops kotschyiAegilops peregrinaAegilops biuncialis

Aegilops crassaAegilops vaviloviiAegilops juvenalisAegilops caudataAegilops cylindrica
Crithopsis delileana

Elymus farctus

Elymus nutansElymus bungeanusElymus fibrosusElymus bakeriElymus angulatusElymus mutabilis

Bromus attenuatusBromus mucroglumis
Bromus laevipesBromus pseudolaevipesBromus orcuttianus

Bromus lanatusBromus erectus

Bromus lanatipesBromus pellitusBromus texensisBromus ciliatusBromus dolichocarpusBromus frondosusBromus kalmiiBromus pumpellianusBromus richardsonii
Bromus ripariusBromus latiglumisBromus exaltatusBromus grandisBromus pubescensBromus densusBromus porteri

Bromus pectinatusBromus diandrusBromus rigidus
Bromus arenariusBromus anomalusBromus sterilisBromus tectorum

Bromus commutatusBromus japonicusBromus squarrosus
Bromus briziformisMelica muticaBromus danthoniae
Bromus interruptusBromus alopecurosBromus scopariusBromus hordeaceusBromus secalinus

Bromus madritensisBromus fasciculatusBromus rubensBromus berteroanusBromus ramosus
Bromus brachyantherusBromus remotiflorus

Bromus suksdorfiiBromus inermisBromus cebadillaBromus marginatusBromus gunckelii
Boissiera squarrosaBromus ayacuchensisBromus catharticusBromus coloratusBromus striatusBromus carinatus

Elymus tenuis
Elymus fedtschenkoiElymus aboliniiElymus stipifoliusElymus glaberrimus

Elymus reflexiaristatusElymus semicostatusThinopyrum intermedium subsp. intermediumElymus strictus
Elymus breviaristatusElymus tibeticusElymus nakaiiElymus antiquusElymus brevipesElymus macrochaetusElymus anthosachnoidesElymus dolichatherus

Elymus patagonicusElymus dentatus

Elymus cognatusElymus spicatusElymus durusElymus schrenkianusElymus canadensis
Elymus caninusElymus hispidusHystrix patula

Elymus burchan−buddaeElymus glaucus

Elymus melantherusLeymus ajanensisElymus confususElymus aristiglumisElymus macrourusElymus sibiricusElymus alaskanus
Elymus smithiiElymus wiegandiiElymus lanceolatusElymus trachycaulus

Elymus glaucissimusElymus czimganicus
Elymus gmeliniiElymus pendulinusElymus ciliarisTriticum machaElymus repensElymus panormitanusElymus dahuricusElymus barbicallusElymus tangutorumAgropyron fragileTriticum carthlicumTriticum turanicumTriticum compactumElymus virginicus var. virginicusLeymus tianschanicus

Dasypyrum villosumElymus nodosusElymus elymoidesElymus tsukushiensisElymus tauriElymus libanoticusElymus elongatusElymus magellanicusLeymus condensatus

Littledalea tibetica

Hierochloe odorata

Calamagrostis strictaCalamagrostis villosaCalamagrostis lapponicaCalamagrostis deschampsioidesCalamagrostis canadensisCalamagrostis arundinaceaAiropsis tenellaCalamagrostis anthoxanthoidesCalamagrostis purpurea

Polypogon maritimusPolypogon monspeliensisAgropogon lutosusPolypogon fugaxPolypogon viridisCalamagrostis inexpansaPolypogon australisAgrostis avenacea
Calamagrostis howelliiAgrostis tenerrima

Calamagrostis rubescensCalamagrostis pickeringiiCalamagrostis cainiiCalamagrostis perplexa

Agrostis meyenii

Agrostis stoloniferaAgrostis congestifloraAgrostis gracililaxaAgrostis hyemalisAgrostis muscosa

Agrostis idahoensisAgrostis exarataAgrostis mertensiiAgrostis personata
Agrostis petrieiAgrostis clavataAgrostis pallensAgrostis muellerianaAgrostis vinealisAgrostis imbecilla
Agrostis scabraChaetopogon fasciculatusAgrostis capillarisAgrostis castellanaPolypogon magellanicusAgrostis giganteaAgrostis imberbis

Calamagrostis holmiiCalamagrostis scopulorumCalamagrostis purpurascensAgrostis thurberianaGastridium ventricosumTriplachne nitensCalamagrostis angustifolia

Calamagrostis emodensisCalamagrostis epigeiosCalamagrostis pseudophragmites
Calamagrostis acutifloraAmmophila arenariaAmmophila breviligulataCalamagrostis muirianaCalamagrostis breweriBriza subaristataBriza lamarckianaBriza calothecaBriza uniolae

Dichelachne inaequiglumisDichelachne rara
Dichelachne crinitaDichelachne micranthaEchinopogon ovatusEchinopogon caespitosusBriza maximaAgrostis durieuiBriza minorBriza media

Torreyochloa pallidaPhalaris arundinacea

Phalaris carolinianaPhalaris amethystinaPhalaris lemmoniiPhalaris angustaPhalaris californicaPhalaris coerulescensPhalaris paradoxaPhalaris minorPhalaris aquaticaPhalaris canariensisPhalaris brachystachysPhalaris truncata

Lagurus ovatus

Sphenopholis obtusata

Calamagrostis minimaTrisetum virideCalamagrostis pringlei
Calamagrostis erianthaCalamagrostis erectifoliaCalamagrostis tolucensisPeyritschia pringlei

Calamagrostis validaCalamagrostis divaricataPeyritschia deyeuxioidesSphenopholis intermediaCalamagrostis vulcanica

Trisetum bifidumTrisetum sibiricum
Rostraria salzmanniiRostraria pumila
Trisetum flavescensTrisetum turcicumTrisetum gracileTrisetum glacialeTrisetum baregenseGraphephorum wolfii

Trisetum tenellumTrisetum spicatumTrisetum youngiiTrisetum drucei

Koeleria capensisKoeleria macranthaKoeleria vallesianaKoeleria asiaticaKoeleria pyramidataTrisetum hispidumKoeleria lobataKoeleria caudata
Gaudinia coarctataGaudinia fragilisRostraria hispidaRostraria obtusifloraTrisetaria ovataTrisetaria dufourei
Trisetaria paniceaGaudinia hispanica

Vulpiella stipoidesRostraria cristataRostraria azorica

Arrhenatherum longifolium
Helictotrichon cantabricumArrhenatherum calderaeHelictotrichon sarracenorumHelictotrichon desertorumHelictotrichon sempervirensHelictotrichon filifoliumHelictotrichon convolutum

Helictotrichon sedenenseHelictotrichon petzenseHelictotrichon parlatoreiHelictotrichon mortonianum

Avena insularisAvena fatuaAvena prostrata

Avena abyssinicaAvena barbata
Avena strigosaAvena brevisAvena nudaAvena vavilovianaAvena sativaAvena maroccanaAvena murphyiAvena sterilisAvena longiglumis

Avena claudaAvena erianthaAvena ventricosaHelictotrichon macrostachyumHierochloe occidentalis

Arrhenatherum albumArrhenatherum palaestinumArrhenatherum elatiusAnthoxanthum amarumAnthoxanthum aristatumAnthoxanthum odoratumHierochloe redolensHierochloe alpinaHierochloe paucifloraCorynephorus canescens

Dryopoa divesScolochloa festucaceaEchinaria capitataMibora minimaOreochloa distichaSesleria ovataSesleria caeruleaSesleria argenteaSesleria insularisSesleria tenerrima
Helictotrichon pratense

Helictotrichon aetolicumHelictochloa pratensisHelictotrichon hookeriAmmochloa palaestinaPeriballia laevis

Deschampsia antarcticaDeschampsia venustula
Deschampsia kingiiDeschampsia cespitosaDeschampsia setaceaDeschampsia chapmaniiDeschampsia tenellaDeschampsia elongata

Deschampsia nubigenaDeschampsia klossiiDeschampsia patula

Holcus azoricusHolcus mollisHolcus gayanusHolcus rigidusHolcus annuusHolcus lanatusDeschampsia atropurpurea

Dactylis glomerataLamarckia aurea

Desmazeria siculaCutandia maritimaCatapodium marinumCutandia memphitica
Catapodium rigidumHainardia cylindricaParapholis incurvaSphenopus divaricatusCynosurus cristatusCynosurus echinatus

Castellia tuberculosaFestuca altaicaFestuca subulataFestuca parviglumaFestuca extremiorientalis
Festuca quadrifloraFestuca gautieriFestuca eskiaFestuca burnatii
Festuca dimorphaFestuca scabriculmisFestuca thurberiFestuca subulifloraFestuca ligulataFestuca hintonianaFestuca californicaFestuca elegans

Vulpia myurosVulpia ciliataFestuca richardsoniiPsilurus incurvusFestuca violaceaFestuca noricaFestuca subverticillata

Festuca actaeFestuca deflexaFestuca contracta
Festuca baffinensis

Festuca roemeriFestuca idahoensisFestuca lemanii
Festuca vaginataFestuca valesiacaFestuca dalmatica

Festuca pseudodalmaticaFestuca laevigataFestuca strictaFestuca pallens
Festuca viviparoideaFestuca kolymensisFestuca pseudovinaFestuca arvernensis
Festuca rupicaprinaFestuca arizonicaFestuca beckeri

Festuca intercedens
Festuca hyperboreaFestuca halleriFestuca brevissimaFestuca saximontana

Festuca indigestaFestuca glacialis
Festuca circummediterraneaFestuca ovinaFestuca lenensis

Festuca longifolia
Festuca alpinaFestuca frigidaFestuca brachyphyllaFestuca graciliorFestuca valentinaFestuca hystrix

Festuca glaucaFestuca trichophyllaFestuca filiformisFestuca flaccaFestuca pyrenaicaFestuca amethystinaFestuca occidentalisFestuca capillifolia

Festuca clementeiFestuca borderii

Vulpia siculaVulpia brevisVulpia fasciculataVulpia geniculataVulpia alopecurosVulpia membranaceaVulpia fontqueranaFestuca plicata
Vulpia delicatulaNarduroides salzmanniiVulpia unilateralisWangenheimia lima

Vulpia bromoidesVulpia muralis

Festuca rubraFestuca querianaFestuca rifanaFestuca nigrescensFestuca luciarumFestuca multinodisFestuca heterophyllaFestuca amplaFestuca rothmaleriFestuca nevadensisFestuca ibericaFestuca francoiFestuca petraeaFestuca rivularisFestuca hephaestophilaFestuca elataMicropyrum patensMicropyrum tenellum

Festuca purpurascensFestuca chimborazensisFestuca glumosa
Festuca vaginalisFestuca edlundiaeDielsiochloa floribunda

Festuca ulochaetaFestuca andicola
Festuca cundinamarcaeFestuca cuzcoensisFestuca fragilis

Festuca nardifoliaFestuca rigescensFestuca tolucensisFestuca parodianaFestuca calligera
Festuca yalaensis

Vulpia microstachysVulpia octoflora

Festuca pseudeskiaFestuca scariosaFestuca altissimaFestuca donaxFestuca drymejaFestuca coerulescensFestuca triflora

Festuca durandoiFestuca paniculata
Festuca giganteaFestuca fontqueriFestuca pratensisFestuca simensisLolium multiflorumLolium rigidumLolium persicumLolium remotumLolium temulentumLolium canariense

Micropyropsis tuberosaFestuca arundinaceaFestuca marginataFestuca mairei

Festuca kingiiFestuca modestaFestuca dichocladaFestuca amplissimaFestuca argentinaFestuca breviglumisFestuca spectabilisFestuca pulchella

Antinoria agrostidea

Poa acicularifoliaPoa imbecillaFestuca sibiricaPoa lindsayiPoa breviglumisPoa novae−zelandiae
Poa sudicolaPoa dipsaceaPoa subvestitaPoa foliosaPoa exigua
Poa colensoiPoa astoniiPoa hesperiaPoa xenicaPoa smirnowiiPoa arcticaPoa ibericaPoa macrocalyxPoa kamczatensisPoa platyanthaPoa stiriacaPoa pratensisPoa sibirica

Poa acinaciphyllaPoa iridifoliaPoa chaixiiPoa polycoleaPoa hybridaPoa longifolia

Poa stuckertiiPoa arachniferaPoa holciformis
Poa laetevirensPoa scaberulaPoa atropidiformisPoa lindebergiiPoa gymnantha

Poa reflexa
Poa porsildiiPoa wheeleriPoa fendlerianaPoa nervosaPoa tianschanicaPoa cusickiiPoa macrantha

Poa acroleucaPoa kurtziiPoa howellii

Poa paucispiculaPoa hookeriPoa helmsiiNeuropoa faxPoa lowanensisPoa cheeliiPoa poiformis
Poa keysseriPoa phillipsianaPoa costinianaPoa affinisPoa hiemataPoa anceps

Poa intrusaPoa sallacustrisPoa fawcettiaePoa homomallaPoa porphyrocladosPoa ensiformis

Poa citaPoa meionectesPoa sieberiana
Poa amplexicaulisPoa clelandiiPoa fordeanaPoa drummondiana

Poa orbaPoa orthocladaPoa cockayneanaPoa chathamicaPoa litorosa

Poa remota

Poa abbreviata
Poa trivialis

Poa lettermaniiPoa pseudoabbreviataPoa leptocomaPoa flexuosaPoa attenuata
Poa glaucaPoa laxaPoa interiorPoa urssulensisPoa palustrisAgrostis caninaPoa nemoralisPoa compressaPoa stenanthaPoa hartzii subsp. hartziiPoa secundaPoa ammophilaPoa curtifoliaPoa versicolorPoa aridaPoa hisauchii

Poa trichophyllaPoa cenisiaPoa sinaicaPoa densaEremopoa altaica
Poa bulbosaPoa alpinaPoa pumilaPoa badensis
Poa ligulataPoa cookiiPoa flabellataPoa annuaPoa infirmaPoa supina

Poa kelloggii
Poa wolfiiPoa saltuensisPoa marcidaPoa alsodesPoa sylvestrisPoa autumnalis

Phleum pratensePhleum alpinumPuccinellia glaucescensPhleum phleoidesMilium effusumMilium vernale

Cinna arundinaceaCinna latifolia
Poa tibeticaPoa eminensPoa subfastigiataSimplicia laxaAlopecurus vaginatusAlopecurus gerardiiArctophila fulvaDupontia fisheri

Saxipoa saxicolaArctagrostis latifoliaPoa subenervisPoa andinaPoa chonoticaPoa robustaSylvipoa queenslandica

Alopecurus myosuroides
Alopecurus geniculatusAlopecurus magellanicusAlopecurus aequalisAlopecurus textilisAlopecurus pratensisAlopecurus japonicusVentenata macraVentenata dubiaApera interruptaApera spica−venti

Beckmannia syzigachneAniselytron treutleri

Helictotrichon pubescens

Puccinellia lemmonii
Puccinellia pumilaCatabrosa werdermanniiCatabrosa aquaticaPuccinellia angustataColpodium variegatumPuccinellia wrightiiColpodium altaicum

Puccinellia parishiiPuccinellia bruggemanniiPuccinellia banksiensis
Puccinellia distansPuccinellia nuttallianaPuccinellia fasciculataPuccinellia phryganodesSclerochloa duraPuccinellia nutkaensis

Puccinellia vahlianaPuccinellia tenella
Puccinellia vaginataPuccinellia arcticaPuccinellia andersoniiPuccinellia stricta

Phippsia algidaPhippsia concinnaZingeria biebersteinianaZingeria trichopodaZingeria pisidicaColpodium versicolorAira caryophylleaAira cupanianaAira praecoxPeriballia involucrataDeschampsia flexuosa

Brachypodium retusumBrachypodium arbusculaBrachypodium sylvaticumBrachypodium phoenicoidesBrachypodium pinnatumBrachypodium mexicanumBrachypodium distachyonDiarrhena faurieiDiarrhena mandshuricaDiarrhena japonicaDiarrhena americanaDiarrhena obovata

Stipa giganteaStipa capensisStipa parvifloraOryzopsis miliaceaStipa sibiricaStipa bromoidesStipa keniensisStipa pekinensis
Oryzopsis chinensisStipa saposhnikowii

Oryzopsis hendersoniiAchnatherum wallowaenseStipa latiglumisStipa scribneriStipa perplexaOryzopsis swalleniiStipa nevadensisStipa lettermaniiStipa pinetorum

Stipa lemmoniiStipa nelsoniiStipa occidentalis
Stipa lobataStipa parishiiStipa robustaStipa curvifolia
Stipa aridaStipa richardsoniiStipa altaOryzopsis contractaOryzopsis hymenoides

Stipa acutaStipa eminensStipa juncoidesStipa editorumStipa multinodisStipa constricta
Stipa plumosaStipa polycladaStipa media

Stipa ambiguaNassella pubifloraNassella punensisNassella meyenianaNassella cabreraeNassella chilensisStipa diegoensis
Nassella trichotomaNassella pampagrandensisNassella nidulansStipa tenuissima

Nassella meyeriStipa leucotrichaStipa pulchraStipa viridulaStipa caudataStipa brachychaetaStipa clandestina
Stipa papposa

Stipa leptostachyaStipa castellanosiiStipa hystricinaStipa pseudoichuStipa scabrifoliaStipa ichu

Stipa annua

Stipa brevipesStipa speciosaStipa neaeiPappostipa chrysophyllaPappostipa vaginata

Ortachne rarifloraStipa kingiiOryzopsis micranthaOryzopsis canadensisOryzopsis pungensOryzopsis exiguaStipa shoshoneana

Stipa hans−meyeriStipa roseaAciachne pulvinata
Stipa bomaniiStipa mucronataStipa obtusaOrtachne erectifolia

Aciachne flagelliferaAciachne acicularis
Piptochaetium seleriPiptochaetium avenaceumPiptochaetium avenacioidesPiptochaetium virescensPiptochaetium fimbriatum

Piptochaetium montevidensePiptochaetium setosumPiptochaetium panicoidesPiptochaetium napostaensePiptochaetium ruprechtianumPiptochaetium stipoidesPiptochaetium leiopodumPiptochaetium indutumPiptochaetium uruguensePiptochaetium hackeliiPiptochaetium bicolorPiptochaetium mediumPiptochaetium lasianthum

Stipa sparteaStipa comataStipa neomexicana

Stipa royleiStipa mongholica

Stipa brevifloraStipa lessingianaStipa pennataStipa capillata
Stipa caucasicaStipa turkestanicaStipa barbataStipa lagascaeStipa ibericaStipa juncea

Stipa subsessilifloraStipa purpureaStipa regelianaStipa bungeanaStipa capillacea

Stipa chingiiAmpelodesmos mauritanicus
Oryzopsis asperifoliaTrikeraia hookeriTrikeraia pappiformisStipa splendensPsammochloa villosa

Stipa stillmanii
Oryzopsis lateralisOryzopsis gracilisOryzopsis munroiOryzopsis aequiglumisOryzopsis racemosaOryzopsis obtusaStipa tenacissima

Brachyelytrum aristosumBrachyelytrum erectum

Puelia olyriformisPharus latifolius

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−

−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−

−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−

−

−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−

−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−

−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−

−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−

−

−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−

−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−

−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−

−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−

−

−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−

−−

−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−
−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−

−−−
−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−
−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−
−−−−−−−−−−−−−−

−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−
−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−

−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−

−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−

−−−
−−−−−−−−−−−−−−−−−−
−−−
−−−−−−−−

−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−

−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−
−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−
−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−
−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−

−−−−−−−−

−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−

−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−

−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−

−

−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−
−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−
−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−

−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−

−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−

−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−
−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−

−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−
−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−
−−

−−

−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−
−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−

−−−
−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−
−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−
−−−−−−−−−−−−−−

−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−−−−−
−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−
−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−

−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−

−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−−−−−−−−

−−−
−−−−−−−−−−−−−−−−−−
−−−
−−−−−−−−

−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−

−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−
−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−
−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−
−

−−−−−−−−−−−−−−−−
−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−

−−−−−−−−

−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−

−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−

−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−
−−−−−−−−−

−

−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−
−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−

−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−
−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−
−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−

−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−

−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−
−

−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−
−−
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−
−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−

−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−
−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−
−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−
−−

−−

sensitive slow
sensitive medium 
sensitive fast 
tolerant slow
tolerant medium
tolerant fast

.CC-BY 4.0 International licensemade available under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is 

The copyright holder for this preprintthis version posted July 2, 2024. ; https://doi.org/10.1101/2024.06.29.601311doi: bioRxiv preprint 

https://doi.org/10.1101/2024.06.29.601311
http://creativecommons.org/licenses/by/4.0/


−400 −300 −200 −100 0 100

0.
00

0
0.

00
5

0.
01

0
0.

01
5

0.
02

0

fre
qu

en
cy

estimate

lower 2.5th 
percentile

upper 2.5th 
percentile

a

−200 −100 0 100 200

0.
00

0
0.

00
4

0.
00

8
0.

01
2

fre
qu

en
cy

estimate

lower 2.5th 
percentile

upper 2.5th 
percentile

c

−50 0 50 100

0.
00

0
0.

00
5

0.
01

0
0.

01
5

0.
02

0

fre
qu

en
cy

estimate

lower 2.5th 
percentile

upper 2.5th 
percentile

b

−100 −50 0 50 100 150

0.
00

0
0.

00
5

0.
01

0
0.

01
5

Bayes factors

fre
qu

en
cy

estimate

lower 2.5th 
percentile

upper 2.5th 
percentile

d

Bayes factors

Bayes factors

Bayes factors

.CC-BY 4.0 International licensemade available under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is 

The copyright holder for this preprintthis version posted July 2, 2024. ; https://doi.org/10.1101/2024.06.29.601311doi: bioRxiv preprint 

https://doi.org/10.1101/2024.06.29.601311
http://creativecommons.org/licenses/by/4.0/


Figure 1. Ancestral state reconstructions for drought, frost and severe winter tolerance, 
displayed on facing trees for (a) drought-frost and (b) drought-winter. Ancestral states were 
inferred from the best-fitting hidden rates model (Tables 1 and 2). Pie charts indicate the 
marginal probabilities of the most likely state and rate at each node (the darker the shade, 
the higher the transition rate). Drought and frost tolerance in different rate categories are 
interpreted as representing different “types” of tolerance, corresponding to warm/cool 
climate drought tolerance and periodic/episodic frost tolerance, respectively (Supporting 
Text). Tolerance/sensitivity of the sampled species is labelled at the tips (red = drought 
tolerant, blue = frost tolerant, purple = winter tolerant, grey = sensitive). Outer grey vertical 
line: Subfamilies (“Arund. & Micra.” = Arundinoideae and Micrairoideae). Inner grey vertical 
line: the BOP clade (dark grey; Bambusoideae, Oryzoideae, Pooideae) and the PACMAD 
clade (light grey; Panicoideae, Aristidoideae, Chloridoideae, Micrairoideae, Arundinoideae, 
Danthonioideae). The two successive sisters to the rest sampled here (Puelia olyriformis and 
Pharus latifolius) are not part of any labelled subfamily or clade. Arrows indicate ancestral 
nodes where transitions from closed to open habitats may have occurred (Kellogg 2001; 
Bouchenak-Khelladi et al. 2010; Zhang et al. 2022; Elliott et al. 2023).  
 
Figure 2. Difference in fit between independent and correlated models of evolution. (a,b) 
Models fitted to 1000 simulated traits and observed frost tolerance data using maximum 
likelihood (a) and Bayesian (b) methods. (c,d) Models fitted to 1000 simulated traits and 
observed winter tolerance data using maximum likelihood (c) and Bayesian (d) methods. 
The difference-in-fit 95% confidence intervals (CI) for simulated data are indicated by 
vertical, dashed lines, with the area outside the CI shaded. Arrows indicate the difference in 
fit for the observed drought-frost (a,b) and drought-winter (c,d) data.  
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Table 1: Likelihood and AICc scores for ancestral state reconstructions with different numbers of hidden rate categories (CorHMM) for 
each of the three datasetsa 

Number of rate 
categories 

Drought Frost Winter 

20% threshold Log-
likelihood 

AICc 'AICc Log-
likelihood 

AICc 'AICc Log-
likelihood 

AICc 'AICc 

One-rate -1703.06 3410.12 340.06 -1450.15 2904.31 415.81 -891.76 1787.53 258.88 
Two-rate -1542.86 3097.75 27.69 -1262.47 2536.98 48.48 -778.66 1569.36 40.71 
Three-rate -1523.09 3070.30 0.24 -1232.19 2488.50 0 -752.27 1528.65 0 
Four-rate -1514.88 3070.06 0 -1229.63 2499.56 11.06 -745.91 1532.13 3.48 
Five-rate -1511.31 3083.30 13.24 -1227.03 2514.74 26.24 -743.61 1547.90 19.25 
5% threshold 
One-rate -1479.34 2962.68 347.24 -1311.25 2626.50 355.91 -1116.55 2237.10 326.34 
Two-rate -1329.05 2670.13 54.69 -1143.39 2298.80 28.21 -977.41 1966.85 56.09 
Three-rate -1295.66 2615.44 0 -1123.21 2270.59 0 -943.41 1910.93 0.17 
Four-rate -1289.51 2619.32 3.88 -1120.57 2281.45 10.86 -935.23 1910.76 0 
Five-rate -1288.19 2637.06 21.62 -1120.32 2301.31 30.72 -931.14 1922.96 12.20 
50% threshold 
One-rate -1629.85 3263.70 317.52 -1388.07 2780.17 388.47 -581.44 1166.89 165.37 
Two-rate -1467.73 2947.50 1.32 -1208.63 2433.32 41.62 -499.67 1015.40 13.88 
Three-rate -1461.04 2946.18 0 -1185.64 2399.43 7.73 -488.70 1001.52 0 
Four-rate -1456.42 2953.14 6.96 -1175.70 2391.70 0 -482.10 1004.51 2.99 
Five-rate -1454.33 2969.34 23.16 -1171.75 2404.18 12.48 -481.73 1024.13 22.61 

aShading denotes the best-fitting models ('AICc<2; Burnham & Anderson, 2002).
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Table 2: Rate matrix for the best-fitting hidden rates models (three-rate model) for the 
20% threshold dataseta 
 
a) Drought tolerance 
  Rate Fast (R1) Medium (R2) Slow (R3) 
Rate Tolerance 0 1 0 1 0 1 
Fast 
(R1) 

0 - 100.00 0.02 - 0.03 - 
1 40.76 - - 0.02 - 0.03 

Medium 
(R2) 

0 0.03 - - 7.81 0.02 - 
1 - 0.03 40.76 - - 0.02 

Slow 
(R3) 

0 0.04 - 0.00 - - 0.00 
1 - 0.04 - 0.00 0.00 - 

R 
b) Frost tolerance 
  Rate Fast (R1) Slow (R2) Medium (R3) 
Rate Tolerance 0 1 0 1 0 1 
Fast 
(R1) 

0 - 2.77 0.02 - 0.00 - 
1 13.21 - - 0.02 - 0.00 

Slow 
(R2) 

0 0.04 - - 1.78 0.02 - 
1 - 0.04 0.77 - - 0.02 

Medium 
(R3) 

0 0.00 - 0.01 - - 8.78 
1 - 0.00 - 0.01 0.42 - 

 
c) Winter tolerance 
  Rate Fast (R1) Medium (R2) Slow (R3) 
Rate Tolerance 0 1 0 1 0 1 
Fast 
(R1) 

0 - 100.00 0.09 - 0.02 - 
1 50.66 - - 0.09 - 0.02 

Medium (R2) 0 0.03 - - 1.35 0.02 - 
1 - 0.03 14.28 - - 0.02 

Slow 
(R3) 

0 0.00 - 0.01 - - 0.00 
1 - 0.00 - 0.01 0.02 - 

aRates have been rounded off to two decimal places 
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Table 3: Likelihood and AICc scores for the one-rate independent, one-rate correlated, 
and two-rate independent models for each of the three datasetsa 
Number of 
rate cats. 

Frost-Drought Winter-Drought 

20% 
threshold 

-lnL AICc  -lnL AICc 'AICc 

Independent  -3153.21 6314.43 414.25 -2594.82 5197.65 403.66 
Correlated -3119.91 6255.89 355.71 -2506.20 5028.46 234.47 
Two-rate -2940.05 5900.18 0 -2386.95 4793.99 0 
5% threshold 
Independent  -2790.59 5589.19 357.81 -2595.89 5199.79 464.14 
Correlated -2781.61 5579.27 347.89 -2520.76 5057.56 321.91 
Two-rate -2605.65 5231.38 0 -2357.79 4735.65 0 
50% threshold 
Independent  -3017.92 6043.86 482.34 -2141.79b 4291.59b 320.87b 

Correlated -2910.24 5836.54 275.02 NAb NAb  NAb 
Two-rate -2770.72 5561.52 0 -1975.32 3970.72 0 

aShading denotes the best-fitting models ('AICc<2; Burnham & Anderson, 2002). 
bFor winter-drought based on the 50% threshold, we ran a reduced one-rate model instead 
of the full independent and correlated models (see Supplementary Text). 
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