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Introduction: Tillandsia landbeckii 
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On	  the	  emergence	  of	  diversity	  lessons	  from	  E.	  coli	  

1.	  Empirical	  mo(va(on	  
	  
2.	  Model	  
	  





Empirical	  Mo(va(on	  E.	  coli	  under	  prolonged	  starva(on	  
(Zambrano,	  Finkel,	  Kolter)	  



The	  muta(on	  cycle	  

Coexis(ng	  CFU	  morphologies	  	  
at	  150	  days	  

Increased	  muta(on	  rate	  due	  to:	  
	  
Increased	  replica(on	  errors	  
Reduc(on	  in	  repair	  ac(vity	  
Incorpora(on	  of	  chromosomal	  	  
DNA	  from	  dead	  siblings	  
Response	  to	  resource	  stress	  	  
and	  compe((on.	  



Progressively	  older	  mutants	  outcompete	  younger	  ones	  	  
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The	  model	  
	  

Phi=	  Biomass	  

f	  =	  fecundity	  
	  
m=	  mortality	  
	  
w	  =	  Available	  resources	  
	  
e =	  Conversion	  efficiency	  
	  	  	  	  	  of	  resources	  into	  biomass	  



Ex(nc(on	  	  

BoZom-‐up	  regula(on	  

Top-‐down	  regula(on	  

Equilibium	  solu+ons	  



= (m/f) 
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Adap(ve	  Dynamics	  
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Natural selection 
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Natural selection 

Niche construction 
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Popula(ons	  in	  dynamic	  landscapes	  





I �

0�5�

��

βφ(r,ξ) 1�

� qc �o a� � ca� 	   � � o l � � (�



�
�E

��
��
�q
�

� � � � � � � � � � � � �

� � � � � 
 � 	 � � � �
� � � � � � �

� � �

�

� � �







� I � � I �

 
 � � � f �

� � � � � � � � � f �

 � � � � f �

� � � � � � � � 
 � � � � � �



��
��

��
��

��
��
���

�	
��
��

��

{
��

{
0´ K: 0�

RK0D�



� I �
� I �

0,I D� � a((al c � g� � � � � � I ,DN� � a((al c � g� � � � � �








