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Abstract

Shifts in species’ phenolog
systems. However, signific:
forecast the consequences
American plant communiti
among species, and among
significant variation among
level once regional climate
patterns of divergence an
change. These analyses and
of biological organisation 1
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Ecological level

Phenological trait

Cause of variation [example citation]

Within individual

Among individuals, within species

Among populations

Among species

FFD

Date of vegetative
budburst and FFD

Mean date of vegetative
budburst and FFD

Mean FFD, PFD, LFD, duration,

synchrony and/or frequency

Plant age (Van Dijk 2009)
Branch position (axillary vs. terminal; Tapingkae ef al 2007)
Spatial variation in environmental conditions: e.g. cumulatve degree days,
thawing degree days, vernalisation, soil moisture, droughr index, snowmelt;
soil temperature (Primack ef al 1980; Wielgolaski 2001; Quinn & Wetherington
2002; Dunne et al 2003; Inouye & Wielgolaski 2003; Inouye 2008; Alizoti & al 2010,
Haggerty & Galloway 2011)
Resource availability: plant size, availability of stored vegetative resources
(Mazer 1987; Dieringer 1991; Ollerton & Lack 1998; Lacey & al. 2003
Baker o al 2005; Sola & Ehrlén 2007; Bustamante & Burquea 2008;
Latta & Gardner 2009, Haggerty & Galloway 2011); maternal effects
(Lacey ef al. 2003); mass of sown seed (Mazer 1987)
Damage: cotyledon or leaf damage (Marquis 1988; Hanley & Fegan 2007);
Timing of cotyledon
damage (Hanley & Fegan 2007); pathogen infection (Korves & Bergelson 2003)
Genotype (genes influencing FFD, PFD, response to ph{:mpcﬁf}d, plant size and
other traits generically correlated with FFD and PFD; Mazer 1987; Lacey #f al 2003;

Putterill ¢ al. 2004; Weis & Kossler 2004; Baker ef al. 2005; Burgess « al 2007; Dijk 2009;

Ivey et al 2009; Latta & Gardner 2009 Scarcelli & Kover 2009; Alizod et al 2010;
Wilczek e al. 2010)G X E interactions (Harris ef al 2006; Johnson 2006)

Neighborhood density (Mazer & Schick 1991)

Hism]y of natural selection on response to environmental cues (( YNeil 1997;
Aizen 2003; Hall & Willis 2006; Elzinga ef al. 2007; Franks &t al 2007;

Sandring ef . 2007; Franks & Weis 2008; Sandring & ;\grcn 2009;
Kawagoe & Kudoh 2010)

Elevation/aspect (Bertiller ef al 1990 Peterson 1997; Haggerty & Galloway 2011)

Presence of invasive species (Wilke & Irwin 2010)

Temperature or vernalisation (Price & Waser 1998; Cleland ef ol 2006; Post ef al 2008)

l’hnmpcrind ¥ temperature interaction (Heide & SnmIL‘bl\' 2007:

Craufurd & Wheeler 2009; Wilczek ef al 2010)

Maring system (Elle ¢f al. 2010)

Abundance (Miller-Rushing et af 2008)

Native vs. exotic (Wolkovich & Cleland 2011)

Duration of flowering (Bawa 2003; Osada e al. 2003)

Phoroperiod (Stevenson ef al 2008)

Traits: fleshy vs. non-feshy fruits (Bolmgren & Lisnnberg 2005); pollination syndrome
(Heinrich 1976; Bolmgren « al 2003; Bolmgren & Cowan 2008; Du & (i 2010);
seed mass (Mazer 1989, 1990; Bolmgren & Cowan 2008; Du & Qi 2010); plant size
(Bolmgren & Cowan 2008; Du & Qi 201()

Phylogenetic relatedness, but underlying cause unknown (Mazer 1990; Lobo ef ol 2003;
Borchert 2004; Debussche e af 2004; Brcarlcy ef al. 2007; Bo]mgrcn & Cowan 2008;
Davis ¢f al. 2010; Staggemeier ef al. 20110)
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LETTER Commonness, rarity, and intraspecific variation in traits and
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4.1 MR SRR THR R
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R* P R2 P

H % & /mm 0.624  0.002** 0.160 0.198
H & miR/ C 0.076 0.387 0.103 0.308
H &K/ C 0.093 0.335 0.076 0.385
H¥JE/C 0.088  0.345 0.086 0.356
H RS %5/h 0.097 0.324 0.121 0.269
NS/ % 0.357  0.040%* 0.210 0.133
HiREWssd/C  0.100  0.314 0.038 0.543
& BEKIE B sd/mm - 0.482  0.012* 0.116 0.280
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