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[bookmark: _GoBack]APPENDIX S1. This set of tables (A–E) provide further details on plant-focused studies discussed in the article text; they are organized by the same general approaches as in the text.

Table A. Plant-focused studies using historic records or herbarium specimens, usually with climate data as their main approach. 

	Approach or data types
	Contribution
	Reference

	Longer-term study (>100 yr) of specimens in one location (Arnold Arboretum, MA, USA); compared to current flowering; some of the same trees in both the historic and current data sets; also addresses flowering phenology shifts associated with temperature change
	Early study illustrating how herbarium specimens can be used when long-term observations are not available; further strength of study is that having historic and current observations in same location, thus the data are not confounded by geographic effects 
	Primack et al., 2004

	Contains specimen (1837–2009; 41 orchid taxa) and field observation data (1980–2011), phylogenetic relatedness and life-history traits (lifespan, pollination mode, flowering season, Mediterranean or not), yearly mean for flowering time; climate variable (temperature as monthly and seasonal means)
	Inclusion of both phylogenetic and life-history traits allows authors to determine if a species’ traits or evolutionary history can be used to predict their phenology in relation to climate changes
	Molnár et al., 2012

	Longer-term study (>100 yr) of specimens in a region (Ohio, USA); species were classified by flowering season, broad pollination type, native or not, and growth form/life history; includes temperature (monthly mean during flowering and 3 mo before)
	Further species information enables assessment of which types of species are having greater response to temperature changes
	Calinger et al., 2013

	Focused on one species (Trillium ovatum) across species’ range; climate data included temperature (minimum and maximum) and precipitation, using 3-mo means for climate variables along with geographic location data in predictor models
	Location (latitude, longitude, and elevation) enabled assessment of potential phenology shifts across the species range. Inclusion of climate and location enables assessment of both as well as their interaction.
	Matthews and Mazer, 2015

	Focused on 12 rare species endemic to Colorado; assessment included elevation, habitat, and climate variables consisting of temperature (minimum and maximum) and precipitation
	Inclusion of elevation and habitat allowed determination of which group of rare species (by habitat) are most responsive to these climate variables in terms of their flowering phenology
	Munson and Sher, 2015

	South Carolina specimens classified to one of eight flowering seasons; climate variable was monthly mean temperature
	Seasonal classification enables determination of which group was more responsive to changes and direction of seasonal flowering change.
	Park and Schwartz, 2015





Table B. Plant-focused studies using field observations, usually with climate data as their main approach. Field observations include long-term data sets from a limited number of observers, data sets from organized pollinator networks using many volunteers, and researchers with their own multiple years of observations. Note studies across an environmental gradient are in Appendix S1: Table D.
	Approach or data
	Contribution
	Reference(s)

	Used recorded observations from Concord, MA, USA, of flowering onset from 1851–2006 (with some breaks) for 296 taxa; grouped plants by traits including season of flowering and native vs. non-native; combined with temperature data
	Authors used long-term observations to determine if the plants were shifting phenology, which time interval(s) of temperature data influenced any shift, and role of some plant traits.
	Miller-Rushing and Primack, 2008

	Phenological network including 29 species from 1566 locations across Spain from 1943 to 2003 for five phenological events (including flowering onset); data collected by volunteers; assessment of temporal and spatial changes for phenology.
	Given the potential reliability problems of data collected by volunteers, authors used a series of steps to identify outliers. Inclusion of timing to more stages gives a broader understanding of the plants responding to environmental changes; ability to assess the degree of phenology changes before and after warming climate. 
	Gordo and Sanz, 2009

	Focused on two pairs of early- and later-flowering congeners using permanent study plots at the Rocky Mountain Biological Laboratory in Colorado, USA (Inouye, 2008); patterns of flowering phenology and flower abundance were obtained from counting the number of open flowers and number of flowering ramets every other day during the growing season (1973–2006); snowmelt and days of snow cover were quantified for these years; temperature and summer precipitation data were obtained from local weather station
	Experiment was designed to assess if early-flowering species are responding more often to climate changes than later-flowering species. This was tested using the pairs of related species and a comprehensive assessment of flowering phenology. An estimate of number of frost days after snowmelt was included as this can result in frost-damaged flowers
	Miller-Rushing and Inouye, 2009

	Used flowering onset data from the UK Phenology Network (http://www.naturescalendar.org.uk) for 405 taxa, collected from 1753 to 2009 by 40,000 registered recorders across the United Kingdom (temperature data from Central England Temperature series)
	The first paper is a hierarchical model assessing the individual species (species index) and community (community index) responses to temperature changes, allowing the authors to identify species with a contrasting response. The second paper used species indices in time and spatial distribution to estimate effect of niche conservatism on species response to warming.
	Amano et al., 2010; Amano et al., 2014

	Long-term observations (1973–2007) of plants in permanent study plots at the Rocky Mountain Biological Laboratory in Colorado, USA (Inouye, 2008); snowmelt date at the field site and nearby air temperature were recorded; 4 species were chosen because they were bee pollinated and present across the time series; phenology was determined by counting the number of open flowers for all plants in the plots every few days across the growing season
	This study developed two approaches to assess if the extent of flowering overlap of a community has changed with snowmelt timing. The first approach used a multidimensional scaling based on Bray-Curtis distances to determine the degree of whole community overlap with their focal species; the second approach used Schoener’s index of overlap  to determine the relative abundance of flowers each day. Snowmelt date was incorporated into these analyses.
	Forrest et al., 2010

	Focused on Erythronium grandiflorum (1973–2007) in permanent study plots at the Rocky Mountain Biological Laboratory in Colorado, USA (Inouye, 2008); plots were along an elevation gradient where the moisture differed; flowering phenology included onset, peak, and duration; climate variables included snowmelt day (field station), air temperature, and summer precipitation (local weather station)
	Methods allowed authors to assess several climate variables on different aspects of flowering phenology. They also estimated the number of growing degree-days from snowmelt to flowering to assess the role of temperate in the context of snowmelt on phenology.
	Lambert et al., 2010

	Used the observation data sets for flowering phenology in Concord, MA (Miller-Rushing and Primack, 2008); species were classified as native, non-native, or invasive; data were collected on other plant traits 
	Their long-term observations and inclusion of the species status enabled assessment of the relative response of invasive species to climate change, which could be used to predict which non-native species may become invasive. 
	Willis et al., 2010

	Plant community phenology assessment using permanent study plots in dry to wet montane meadows at the Rocky Mountain Biological Laboratory in Colorado, USA (Inouye, 2008); focused on insect (bees) or hummingbird-pollinated species, constructing flowering curves by summing flower counts across plots within each habitat type using long-term flower observation data (1973–2009); cumulative flowering density curves used to compare years and habitats
	Long-term community data on flowering and snowmelt allowed assessment of whether phenology shifts in response to changing snowmelt or other climate changes result in resource gaps for the pollinators.
	Aldridge et al., 2011

	Two data sets of flowering onset—one from Chinnor, United Kingdom with 384 taxa from 1954–2000 collected by one person (Fitter and Fitter, 2002) and another from Washington, D.C. area, USA, with 100 taxa from 1970–1999 by >125 observers/recorders (Abu-Asab et al., 2001); temperature data came from Global Historical Climatology Network stations near plant sites (http://www.ncdc.noaa.gov/data-access/land-based-station-data/land-based-datasets/global-historical-climatology-network-ghcn).
	Regression and other statistical approaches were used to assess the impact of different seasonal temperature changes on phenology cue and vernalization cue for the different species. This focus on vernalization is unique.
	Cook et al., 2012

	Data combined from 3 historic recorded observations of flowering onset, temperature, and precipitation/snowmelt; regression models used in a Bayesian framework to assess species and community responses to current and future temperature changes; interactions of temperature with precipitation/snowmelt on flowering onset was also assessed
	Authors used data sets from very different types of environments; furthermore, their modeling approach enabled assessment of the variability in responses at the species and community level given type of habitat and current and future changes. The relative importance of an interaction between temperature and precipitation was dependent on habitat type.
	Diez et al., 2012

	73 years (1934–2006) of first flowering date of 25 species in Sweden collected by one person at one location; climate data included morning temperatures and the North Atlantic Oscillation index (a predictor of temperature and precipitation in northern latitudes)
	Several unique analyses exploring the extent of phenological shifts in different decades, assessment of the different time intervals of temperature means on flowering onset, and the magnitude of the relationship between flowering onset and temperature
	Bolmgren et al., 2013

	27 years (1985–2011) of flowering onset and duration of 470 species in a garden on an island in the English Channel; monthly mean temperatures
	Analysis included classification of plants by Raunkiaer life forms and phylogenic groupings to determine which species are changing flowering onset and duration. Most studies of this type do not include duration of flowering, which was found to be reduced.
	Bock et al., 2014

	Data from Pan European Phenology Project, focused on Malus domestica (1951–2003 in Austria) and Prunus spinosa (1951–2011 in Germany); temperature data and North Atlantic Oscillation index
	By using a modeling approach (ensemble empirical mode decomposition), the author could estimate how much of the flowering advance is due to natural variation vs. anthropogenic climate changes.
	Guan, 2014

	California Phenology Project—started in 2010 to monitor changes in 7 national parks in California, with multiple individuals per species to be monitored by park staff and trained citizen scientists for onset of several phenological stages, including flowering onset; data are presented for 4 of the taxa, along with temperature and precipitation
	The monitoring of multiple individuals/species and the same individuals over time gave a more representative value for the species for different phenology phases. This is a good model study for involving citizen scientists.
	Mazer et al., 2015

	Long-term data from Zackenberg Research Station, Greenland (arctic habitat), from permanent plots over multiple years (1995–2011) with a focus on 4 species. During the growing season, randomly chosen plants were assessed weekly for budding, flowering, or completed flowering. The number of flowering plants was determined at peak flowering, and snow cover and air temperature were determined.
	The Nuisman-Olff-Fresco modeling approach was used to determine how plant phenology is changing in response to snow. Furthermore, this study explored how changes in phenology may expose the buds and flowers to freezing temperatures. 
	Wheeler et al., 2015




Table C. Plant-focused studies with a primarily experimental approach. Experimental treatments include: warming via open-top chambers or infrared heaters; increasing water via collection pans or irrigation systems; droughts via rainout shelters; ozone increase via solar domes with ozone generator. To monitor treatments, temperature sensors and soil moisture meters were used. Other studies assessing the evolution of plant responses to climate change have used different genetic lines in their experiments. Studies using environmental gradients are presented in Appendix S1: Table D.
	Approach or data
	Contribution
	Reference(s)

	Altered temperature (infrared heaters) and doubled precipitation (rain-collected via catchment and funneled into correct plot) for 1 yr; treatments in a factorial design, plant community experimental field (tallgrass prairie habitat) in OK, USA; 7 phenological stages were quantified for forbs
	Assessment of phenology of many stages of flowering and fruiting of multiple species, including early- and later-season species, as well as the effects of two climate change factors and their interaction
	Sherry et al., 2007

	Altered precipitation (rain, as 100-yr extreme events) to simulate extreme drought (rainout shelters) and heavy rain (portable irrigation system); in experimental fields with different levels of community diversity (species and functional) and 2 vegetation types (grassland and heath); weekly flowering status of 4 individuals/species/plot for 2 yr
	Assessment of the impact of extreme events (which have been less well studied); community diversity impacts; and flowering phenology beyond onset (duration and mid-flower date)
	Jentsch et al., 2009

	Plots in an alpine habitat in the Bogong High Plains of Victoria, Australia, were manipulated for temperature (open-top chambers during snow-free months); 6 focal species, plots assessed every 2–4 days; flowering phenology using ITEX protocol (http://ibis.geog.ubc.ca/itex/); 5-yr study (longer than many experimental studies)
	Studied combination of: year-to-year variation in responses to warming; accumulation effects of warming for multiple years; comparison to other ITEX sites
	Hoffmann et al., 2010

	Focused on Boechera stricta in natural populations in long-term study plots (with natural variation in moisture, 1975–2011) at Rocky Mountain Biological Laboratory (RMBL), CO, USA (Inouye, 2008); recombinant inbred lines (RBL) planted very near their parental habitats (in CO and MT); used seeds from multiple RMBL locations with different seed stratification times treatments and planted into site at RMBL to assess selection on flowering time. Flowering onset was determined for all plants; more recent data also included plant size and flower and fruit production. 
	The combination of long-term data, the RBL, and selection experiments enables a very comprehensive approach to understanding the dynamics in flowering phenology (changes in flowering phenology with temperature and snowmelt, as well as a phenotypic selection analysis of flowering phenology and abundance). This study links the changes in flowering phenology to potential for adaptive evolution.
	Anderson et al., 2012

	Designed to assess extent of phenotypic plasticity to temperature; greenhouse experiment where seeds of Aquilegia coerulea were collected by family lines (17/population) for 3 populations (located in western Rocky Mountains site at different elevations); one greenhouse room was kept at warmer temperatures (25.5C day/13.3C night) with the other (20C/7.7C); plants within each temperature treatment received either a dry or a wet watering treatment; assessment focused on flowering onset
	This experimental design was used to determine the extent of phenotypic plasticity found in these populations in response to two environmental factors and their interaction. This type of study can give insights to the potential for evolutionary changes given these environmental changes. If an estimate of fitness is included, then one can determine if the plastic response of earlier flowering with higher temperatures (seen in many studies) is adaptive or not.
	Brunet and Larson-Rabin, 2012

	Seven species of calcareous grassland community were grown in large mesocosm in field under solardomes (small greenhouses), where they received different ozone treatments (using an ozone generator) and moisture (31% soil moisture) or reduced (23% soil moisture) water treatments; plant trait assessment included flowering (weekly number of buds and open flowers) and stomatal conductance
	By combining the two factors, the authors could assess the effects of each and their interaction for multiple species.
	Hayes et al., 2012

	Plant community (8 focal species) was examined on the mountain-steppe habitat of northern Mongolia (at 2 elevations) in response to open-top passive warming chambers (for summer months), where half received supplemental watering for 2 yr; weekly assessment of the number of open flowers, giving measurements of flowering phenology and production
	Alternating two limiting factors (warmth and moisture) enabled assessment of each and their interaction. By counting flowers over time, the authors could determine potential shifts in peak flowering, as well as onset and duration.
	Liancourt et al., 2012

	Three papers from different assessments of a longer-term (mid-1990s–2012) experimental warming used open-top chambers (added after snowmelt and in the fall) in 2 dry heaths and 2 wet meadows in northern Alaska; plant measurements included: leaf length, flowering onset, inflorescence height, and the number of species represented in multiple plots. The second and third papers focus on the impacts of snowmelt, soil temperature (seasonal thawing and freezing), moisture changes, and habitat effects on plant phenology.
	To assess shorter- vs. longer-term response of the plants to the growing season warming treatments, the authors analyzed their data in two groups (1994–2000 [short] and 2007–2012 [long]). The long-term nature of the experiment let the authors address a broader set of questions, such as which group of species respond faster to warming, which species are continuing to respond, and does response depend on the habitat.
	Kremers et al., 2015; Barrett et al., 2015; Barrett and Hollister, 2016

	Study performed at a research station in eastern Qinghai Tibetan Plateau in an alpine meadow habitat with a long cold winter with greater change in winter temperatures; use of open-top chambers with different covers simulating warming winter temperature; quantified a diversity of floral traits (including nectar volume and concentration), plant size, and seed production
	One of the few studies to focus on changes in the winter temperature. Also, one of the limited studies that focused on nectar as impacted by climate change
	Mu et al., 2015

	Used cut dormant twigs harvested at different times and locations and given different treatments (i.e., temperatures, photoperiods) to explore the impacts of different changing environmental factors on flower and vegetative phenology
	This paper is an overview of the potential for this unique approach, which could be more broadly used by researchers in conjunction with field studies. This is also a very accessible approach for working with citizen scientists of all ages. 
	Primack et al., 2015

	Two studies compared floral traits of stored seed (1992) to recently collected seed (2010) where the pollinators have declined between the collection times. The first study used Adonis annua (self-compatible species); after germination, plants were grown in a common garden (unheated greenhouse) and measured for flowering phenology and mating system traits as they were interested if plants were evolving characteristics associated with increased selfing. The second study with Centaurea cyanus (self-incompatible species) used a quantitative genetic design when growing a F1 generation of seeds from the 2 collection times. Similar phenology and mating system traits were measured. To obtain estimate of neutral genetic variation, leaves were collected from these plants for microsatellites.
	These studies use a unique approach to determine potential responses to environmental changes that have occurred between seed sampling periods. Both studies could quantify whether phenology and mating system traits have changed when the pollinator have declined. The quantitative genetic design along with neutral genetic marker assessment of the second study was used to determine if selection for changes in traits was beyond genetic drift (comparison of QST vs. FST).
	Thomann et al., 2015a, 2015b

	Three-year warming experiment in a prairie habitat (sandy soil), at Cedar Creek Reserve, Minnesota, USA, using plots in an ongoing biodiversity experiment (planted with different levels of diversity of perennial prairie plants >10 yr before this study); 2 warming treatments achieved by different watts of radiation from infrared lamps; assessment of flowering phenology was done by individual representatives of a species and population-level-scaled observations (percentage of individuals of a species in a subplot for each plot)
	The authors used an experimental design to quantify the response of a diversity of species types (seasonal, functional groups).
	Whittington et al., 2015





Table D. Further details on plant-focused research using environmental gradients as part of recorded observations or experimental studies.

	Approach or data
	Contribution 
	Reference(s)

	Phenology survey plots in Taisetsu Mountains, Japan, along an elevation and snowmelt date gradient; plants (major entomophilous species) were classified in 5 groups by percentage of opened flower buds with surveys every 3–10 d in 1998 and 2001. Seed production was quantified for 5 yr for Peucedanum multivittatum, an endemic in this snowbed habitat; snowmelt date was quantified (1998–2004) in the survey plots; temperature and summer precipitation were quantified.
	The use of multiple locations that differed in snowmelt timing allowed the authors to test the effect of changing snowmelt with a short-term data set. They determined the impact of the different climate factors on seed production for one endemic species using logistic multiple regression across the gradient. They were also able to detect the extent of habitat-specific impact of snowmelt on flowering phenology.
	Kudo and Hirao, 2006

	Longer-term data set (1984–2003) across a 1200-m elevation gradient along a hiking trail in Santa Catalina Mountains, Arizona, USA. Phenology observations were made along the trail in 5 locations, where the species in bloom (pollen producing) were recorded; analysis focused on flowering onset; species were classified to functional group based on life history, structure, and water use strategy; temperature and precipitation were collected at 5 weather stations across this gradient.
	One of the few studies in drier habitats where water is the limiting resource, which are becoming drier and warmer with climate change. The elevation gradient included multiple types of habitats/plant communities, thus this study provides insights into flowering shifts in different communities/habitats as well as in different functional groups.
	Crimmins et al., 2010

	Focused on two species—Armeria caespitosa (early-flowering seasonal) and Silene ciliata (later-flowering seasonal)—in multiple populations along an elevation gradient in the Iberian Central Range; detailed information on flower/fruit phenology and production was collected on marked individual plants for 2 yr; landscape images were used to estimate snowmelt data at each site
	This study had a very different focus—phenotypic selection analysis using structured equation models, compared across elevations.
	Giménez-Benavides et al., 2011

	22 observational sites across a steep altitudinal transect in Berchtesgaden National Park in the German Alps. Park rangers monitored 21 species for leaf and flower phenology from 1994/1995 to 2007; temperature and snow data for sites were estimated using data from 2 nearby weather stations
	The study provided detailed phenological data for many species, which were assessed for changes on temporal and spatial scales. The analysis looked for broad patterns in phenology in response to temperature and elevation.
	Cornelius et al., 2013

	Elevational gradient (600–800 m above sea level) of subarctic habitat at Mount Irony, Québec, Canada, where temperature, snow depth, and snowmelt differ; flowering onset of the plant community was determined in plots at 8 elevation locations; temperature data were recorded by buried data loggers; snowmelt date was estimated from temperature changes
	The authors evaluated abiotic impacts on the timing of flowering onset in the context of life form groups and evolutionary relationships.
	Lessard-Therrien et al., 2014

	Grassland plant communities were reciprocally transplanted (intact sod) to four sites across an elevation gradient in China in 2007 (Wang et al., 2014a); data were collected from 2008 to 2010. Air and soil temperature and soil moisture were quantified at each site; phenological measures for 6 focal species included leaf emergence, onset of flowering and fruiting onset, and duration of reproductive and vegetative events. The first paper is a straightforward analysis of the data. The second paper analyzes the data in the context of a hierarchical conceptual model where the individual phenological events contribute to either the vegetative or reproductive phase, making up the aboveground activity period. The analysis focuses on air temperature sensitivities of the duration of the events. The third paper focuses on analyses addressing potential differences in the phenological responses to changes in soil moisture and temperature of seasonal functional groups (rather than by species, as in the first two).
	Collectively, the strength in this set of studies is the assessment of both vegetative and reproductive phenological stages, giving a more comprehensive perspective of the impacts of temperature and moisture changes. The assessment of multiple species enabled the comparison of different types of species. This study differs from most in that their analyses focused on the duration of phenological events.
	Wang et al., 2014b; Li et al., 2016; Meng et al., 2017

	Two common gardens at high vs. lower elevation in the Bernese Highlands in Switzerland, with paired species from high or mid-elevation from different taxonomic families; rain shelters reduced water for half the plots at each location; reproductive phenology (budding through end of fruiting) stages were quantified
	This study focused on the phenotypic plasticity for onset and duration of different stages of reproductive phenology. The authors also assessed the impact of elevation, drought, and origin of species for all stages, as well as the transplant effect of moving species to warmer or cooler environments.
	Gugger et al., 2015





Table E. Plant-focused studies including phylogenetic analysis of the plant community. Many of these studies determine "phylogenetic conservatism," which is the increased probability that closely related species will have similar ecological and biological traits than unrelated species. The studies below use long-term observational data sets. For details concerning Molnár et al., 2012 see Appendix S1: Table A, which used herbarium specimens.
	Approach or data
	Contribution
	Reference(s)

	Used the observational data sets for flowering phenology of 429 species in Concord, MA, USA (Miller-Rushing and Primack, 2008). Data analyses included: changes in species abundance; species habitat; flowering responses to temperature changes (seasonal and longer term); species status (native or not); and species range. A molecular phylogeny was constructed using studies with >1 gene when possible. First, the authors presented an approach to quantify phylogenetic conservatism (variation in a trait over descendent nodes in phylogeny) for each of the traits. Second, they used generalized estimating equations (which include phylogenetic distances along with traits) to determine the relationship between changes in species abundance and species traits. Three models were tested that differed in which traits were included; all included seasonal flowering tracking.
	While likely limited to larger data sets, the authors’ approach of assessing different sets of traits in a phylogenetic context could provide insights as to which groups of species are likely to be responding to the environmental changes. This approach can also determine which taxonomic groups are more phenologically responsive to environmental changes.
	Willis et al., 2008

	Builds on Willis et al. (2008) by applying their approach determining which taxonomic group is tracking environmental changes with greater phenological responses to two plant (and one bird) data sets; plant data sets are from Concord, MA, USA, and Chinnor, UK
	This further analysis enabled the authors to test if taxonomic groups in the two regions were similar in their phenological response to climate change.
	Davis et al., 2010

	Used the database of phenological traits from the Network of Ecological and Climatological Timings Across Regions (NECTAR), which represents a diversity of habitats, geographic locations, years sampled, and species richness. A phylogeny was constructed for all of the taxa. For each species, mean and standard deviation of flowering onset were determined across all years (adjusted by onset of spring for particular location). Phylogenetic conservatism was estimated using Blomberg’s K analysis of the phylogeny using standardized values of flowering onset.
	This is a very broad assessment in terms of species and habitat, yet concluded that evolutionary relationships were key in predicting flowering response to abiotic cues. 
	Davies et al., 2013

	Used 7 long-term observational data sets from the USA and UK that include a diversity of temperate habitats (from the NECTAR database); used temperature and precipitation data to determine growing degree days and standardized precipitation for each site; shifts in flowering onset in response to the environmental variables were analyzed at the species and family levels (within and among sites)
	This is a good approach, using relevant measures of temperature and precipitation that are well connected to species biology. One of the broader aims of this study was to determine if existing data from related taxa could be used to predict how species (without data) may respond to climate change.
	Mazer et al., 2013

	Used 15 data sets with at least 20 yr of observations to assess if shifts in flowering onset in response to environmental change has a phylogenetic signal; the data sets included different types of habitats. The authors’ assessment of phylogeny signal included approaches that differ in their ability to detect trait evolution response (e.g., flowering onset) to climate change. Blomberg’s K, which uses a Brownian model of trait evolution, compares neutral (no signal) vs. drift. The authors compare this to the Omstein-Uhlenbeck model, which assumes selective optimum of trait evolution. Analysis was by study and over all studies, using shifts in flowering onset and slopes of flowering onset (magnitude of shift).
	The use of the Omstein-Uhlenbeck model in analysis of phenological traits for phylogenetic signal is an important contribution. Usually, the Omstein-Uhlenbeck model of trait evolution was more significant.
	Rafferty and Nabity, 2017
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