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The	
  spring	
  phenology	
  of	
  Fagus	
  sylva*ca	
  is	
  known	
  to	
  be	
  under	
  strong	
  photoperiodic	
  control.	
  The	
  
heritability	
   of	
   this	
   trait,	
   and	
   its	
   varia)on	
  within	
   and	
   among	
   popula)ons,	
   however,	
   are	
   poorly	
  
understood.	
  	
  
	
   	
   	
  We	
  have	
  conducted	
  twig-­‐cuAng	
  experiments	
  on	
  11	
   individuals	
  of	
  F.	
  sylva*ca	
  to	
  study	
  their	
  
leaf-­‐out	
   behavior	
   under	
   different	
   day	
   length	
   treatments	
   and	
   simulated	
   climate	
   warming	
   (A).	
  
Results	
   show	
   that	
   there	
   is	
   marked	
   varia)on	
   in	
   day-­‐length	
   sensi)vity	
   among	
   individuals	
   (B).	
  
Individual	
   differences	
   explained	
   >50%	
   of	
   the	
   varia)on	
   in	
   leaf-­‐out	
   dates	
   (under	
   natural	
   day-­‐
length	
   condi)ons)	
   (C).	
   Growth	
   chamber	
   experiments	
   showed	
   that,	
   under	
   short	
   winter	
  
condi)ons	
  (SWC),	
  individuals	
  without	
  day-­‐length	
  limita)on	
  were	
  far	
  bePer	
  able	
  to	
  advance	
  leaf	
  
unfolding	
  than	
  individuals	
  strongly	
  responding	
  to	
  day	
  length.	
  Under	
  SWC,	
  individual	
  varia)on	
  in	
  
the	
  )ming	
  of	
  leaf	
  unfolding	
  was	
  twice	
  as	
  high	
  as	
  under	
  long	
  winter	
  condi)ons	
  (D).	
  	
  
	
  	
  	
  	
  These	
  results	
  emphasize	
  the	
  importance	
  of	
  day-­‐length	
  sensi)vity	
  as	
  a	
  source	
  of	
  within-­‐species	
  
phenological	
  varia)on	
  and	
  suggest	
  that	
  climate	
  warming	
  will	
  lead	
  to	
  increased	
  local	
  varia)on	
  in	
  
the	
  )ming	
  of	
  leaf	
  unfolding	
  within	
  F.	
  sylva*ca.	
  Our	
  finding	
  that	
  day-­‐length-­‐sensi)ve	
  individuals	
  
are	
  less	
  able	
  to	
  track	
  climate	
  warming	
  raises	
  the	
  ques)on	
  if	
  day-­‐length-­‐sensi)ve	
  or	
  day-­‐length-­‐
independent	
   individuals	
  will	
   be	
   favored	
  under	
   future	
   climates,	
  which	
   are	
   expected	
   to	
   lead	
   to	
  
earlier,	
  but	
  less	
  predictable	
  spring	
  condi)ons.	
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!! !
Fig. 1. Variation in forcing (a), photoperiod (b), and chilling (c) requirements of 11 F. 
sylvatica individuals. a, The forcing requirements (accumulative degree days >5°C) until 
budburst under long chilling and constant 16-h day length. Colors according to slope. b, Degree 
days until budburst at 8-h, 12-h, and 16-h day length. c, Degree days until budburst under short, 
intermediate, and long chilling. Colors according to slope. 
 

 
 
Fig. 2. Explanatory variables for variation in leaf-out dates at eight different chilling levels 
of 11 F. sylvatica individuals. The percentage of within-species variation in leaf-out date 
(derived from the ANOVA sums of squares) that can be explained by individual forcing 
requirements (red), photoperiod requirements (green), chilling requirements (blue), and the 
remaining residuals, i.e., unexplained variation (black).  
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a,	
  Degree	
  days	
  un)l	
  budburst	
  under	
  long	
  chilling	
  and	
  constant	
  16-­‐h	
  day	
  length.	
  	
  
b,	
  Degree	
  days	
  un)l	
  budburst	
  under	
  8-­‐h,	
  12-­‐h,	
  and	
  16-­‐h	
  day	
  length	
  (and	
  long	
  chilling).	
  	
  
c,	
  Degree	
  days	
  un)l	
  budburst	
  under	
  short,	
  intermediate,	
  and	
  long	
  chilling	
  (constant	
  16-­‐h	
  day	
  length).	
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Fig. 1. Variation in forcing (a), photoperiod (b), and chilling (c) requirements of 11 F. 
sylvatica individuals. a, The forcing requirements (accumulative degree days >5°C) until 
budburst under long chilling and constant 16-h day length. Colors according to slope. b, Degree 
days until budburst at 8-h, 12-h, and 16-h day length. c, Degree days until budburst under short, 
intermediate, and long chilling. Colors according to slope. 
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