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•  make their own energy from sunlight & carbon dioxide 
•  produce oxygen as a byproduct 
•  sessile (do not move) 
•  ~287,000 species 



•  Animals can not make energy from sunlight – we have to 
get energy from food 

•  Food comes from either plants, fungi, or other animals 

producers, consumers, carnivores, detritivores  



•  Food chains describe how energy is transferred 

 
Energy  ! !  Producer ! !Herbivore ! !Carnivore"

•  Ecosystems are a group of organisms that interact as 
producers, consumers, and detritivores, plus all of the non-
living parts of the environment 



Ecosystems!



•  Plants compete for sunlight  

•  by growing tall 

•  or by growing in places where other plants can not grow 



•  both a producer (sunlight and CO2 into energy + O2) and a consumer 

•  this carnivorous plant eats bugs! 

•  mostly ants, who are attracted to the plant 
 because it smells good and produces nectar 

 
•  There are ~10 species of Sarracenia, all in  

 Eastern North America 
 
All are pitcher plants, with a similar shape. 



Can you find the Sarracenia?!



Sarracenia flava (l) 
 
 
 
S. oreophila (r) 



Sarracenia purpurea 



Darlingtonia californica 

Heliamphora chimantensis 



Nepenthes spp. 



Drosera spp. 
 

Sundews 





Dionaea muscipula 
 

Venus Fly Trap 



Utricularia macrorhiza 
 

Bladderwort 



Utricularia	
  macrorhiza 
 

Bladderwort 



Carnivory allows plants to grow in low nutrient soil. 
 
Plants need nitrogen and phosphorus to grow; digesting bugs 
seems to provide Sarracenia alata and other species with these 
minerals. 
 
Since all plants compete with other plants for sunlight, this may 
give Sarracenia an advantage that allows it to grow in areas that 
are difficult for other plant species. 
 

Does carnivory help plants to grow? 
How does Sarracenia turn bugs into N and P? 
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Microorganisms & S. alata"



Microorganisms & S. alata"







383,660 DNA 
sequences 
(16s rRNA gene) 

all sequences ubiquitous 
idiosyncratic 

Taxonomy (ubiquitous) 



A large proportion of the bacteria that we find in S. alata are 
found in all of the plants that we sample. 
 
Most of these bacteria are members of the Enterobacteriaceae, a 
family that is usually found in animal guts (including your own). 
 
Question: What is the origin of the S. alata bacterial fauna? 
 
 

Microorganisms & S. alata"



Origin of S. alata bacteria?"

Could	
 these	
 bacteria	
 come	
 from	
 the	
 ants	
 that	
 the	
 plants	
 eat??	
 



Origin of S. alata bacteria?"



Arthropods associated with S. alata"









•  all plants make energy from sunlight and CO2 

•  plants compete for sunlight with other plants, but require 
nutrients (N & P) to grow tall 

•  plants are important parts of food chains (usually because 
they are food for herbivores) 

•  some plants live in places with poor nutrient availability – 
and get their nutrients by eating bugs 

Key things to remember"



•  carnivory in plants has evolved at least 5 independent times 

•  there are several ways to be a carnivorous plant: sticky traps, 
snaptraps, pitcher traps 

•  the digestive microbiome in Sarracenia alata is very similar to 
that found in the microbiomes of the ants that S. alata eats 

•  suggests that the plant is evolving carnivory by ‘borrowing’ 
the microbiome of its prey species 

Key things to remember"
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