


Non-­‐equilibrium	
  Dynamics:	
  	
  
What	
  causes	
  forests	
  to	
  change?	
  
•  Deer	
  Overabundance	
  

•  Drought	
  (Climate	
  Change)	
  
•  Fire	
  Suppression	
  
•  Timber	
  Harvest	
  
•  Invasive	
  pathogens	
  

•  Agricultural	
  Land	
  Use	
  



Agricultural	
  Abandonment	
  
•  Forest	
  lands	
  regeneraIng	
  from	
  previous	
  agricultural	
  sites	
  represent	
  as	
  

much	
  as	
  80%	
  of	
  a	
  landscape	
  in	
  some	
  areas	
  such	
  as	
  New	
  England	
  (Flinn	
  and	
  
Vellend	
  2005).	
  

•  Concept	
  of	
  a	
  “natural”	
  landscape	
  is	
  slowly	
  disappearing	
  due	
  to	
  
omnipresent	
  anthropogenic	
  influence	
  (Christensen	
  1989).	
  	
  

	
  

•  Agricultural	
  Legacies:	
  LasIng	
  effects	
  on	
  the	
  ecological	
  community	
  
and	
  the	
  regeneraIon	
  capacity	
  of	
  a	
  forest	
  due	
  to	
  alteraIons	
  made	
  to	
  a	
  
landscape	
  during	
  an	
  agricultural	
  regime.	
  



Study	
  Site:	
  	
  
The	
  King	
  Farm	
  



Time	
  Line:	
  
•  1825:	
  Evidence	
  of	
  a	
  

“plantaIon”	
  on	
  the	
  land	
  
•  1901:	
  Land	
  is	
  sold	
  and	
  part	
  is	
  

dedicated	
  to	
  raising	
  hogs	
  
•  1915:	
  Hog	
  farming	
  conInues;	
  

land	
  is	
  cleared	
  for	
  other	
  
agriculture	
  

•  1930s	
  -­‐	
  1946:	
  Isaac	
  King	
  
–  conInues	
  farming	
  and	
  hogs	
  
–  pasture,	
  row	
  crops,	
  a	
  house	
  

site,	
  and	
  family	
  garden	
  
•  1946:	
  Family	
  abandons	
  farm	
  
•  1960-­‐62:	
  Charles	
  Cheston	
  

plants	
  pine	
  
•  1980s:	
  Southern	
  Pine	
  Bark	
  

Beetle	
  outbreak	
  	
  	
  



Corn	
  

Non-­‐	
  
Agricultural	
  

House	
  
Garden	
  Crops	
  

Hogs	
  and	
  
Pasture	
  

Pasture	
  

Primary	
  Forest	
  

Primary	
  Forest	
  



Factors	
  affecIng	
  regeneraIon	
  



Cove	
  

Plateau	
  

Long	
  distance	
  dispersal	
  
from	
  cove	
  via	
  wind	
  and	
  

animal	
  dispersers	
  

Seed	
  source	
  from	
  	
  
naIve	
  plateau	
  
species	
  Forest-­‐wide	
  Effects:	
  

White-­‐tailed	
  deer	
  
Climate	
  



Hypothesis:	
   The	
  vegetaIon	
  70	
  years	
  
ader	
  abandonment	
  is	
  
going	
  to	
  be	
  dissimilar	
  in	
  
composiIon	
  to	
  the	
  
surrounding	
  vegetaIon	
  
from	
  which	
  it	
  was	
  derived.	
  	
  

	
  Forest	
  Composi6on	
  	
  	
  	
  	
  Na6ve	
  
	
   	
   	
   	
   	
  within	
  the	
  ≠	
  Plateau	
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  source	
  from	
  	
  
naIve	
  plateau	
  
species	
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  Invasive	
  plants:	
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  Pine	
  
Persistent	
  	
  
Weeds	
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  plants:	
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Calcium*	
  	
  
(ppm)	
  

236	
  

379	
  

372	
  

471	
  

572	
  

223	
  

201	
  



pH**	
  

4.8	
  

5.4	
  

5.2	
  

5.4	
  

5.5	
  6.1	
  

4.5	
  

4.9	
  



Magnesium**	
  	
  
(ppm)	
  

41	
  

52	
  

62	
  

68	
  

94	
  95

45	
  

34	
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Therefore:	
  

•  Hypothesis	
  is	
  confirmed:	
  	
  
– Legacies	
  associated	
  with	
  agricultural	
  disturbance	
  
are	
  an	
  important	
  determinant	
  of	
  composiIonal	
  
change	
  

– Play	
  an	
  interacIng	
  role	
  with	
  other	
  disturbances	
  	
  

•  Future	
  research	
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