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Botany 
• One of the oldest science 

disciplines 

• Grounded in medicine (pre-
1800s) 

• Today many sub-disciplines: 
– Plant physiology 

– Morphology 

– Economic Botany 

• Plant Ecology  



Plant Ecology 



Heterotrophs: satisfy 

their energy requirements 

by consuming organic 

compounds produced by 

external sources 

Autotrophs:  self-

feeders that make their 

own energy-rich 

molecules out of 

simple inorganic 

materials 



Requirements of Photosynthetic organisms 
 (generalized structure of a vascular plant) 

 



Perennials 

Annuals 



Vascular Systems 

Monocot 

Dicot 



Seed Plants 

(angiosperms) 

 

Non-seed Plants 

(ferns, mosses, 

liverworts) 



Answering Ecological Questions 

1) Observations (descriptive data): Careful monitoring 

within the natural environment to detect patterns, Repeated 

measures of abiotic measures through time. Yields long term 

data sets  

2) Field experiments: Manipulative experiments in the field 

to establish cause of observed patterns, researcher goes out 

and changes the system to see the response of the organism 

3) Laboratory experiments: Controlled conditions, 

Simplified system, Address specific questions 

4) Mathematical modeling: Computer-aided, Develop 

models to mimic what goes on in the natural world 

 



How are plant communities or 

specific crops impacted by grazing 

animals and fires? 

 



Frequency of fire 

Large investment in underground structure 

Meristems are below ground 



Gradual shift from midgrass to tallgrass  

Taller grasses, more diversity and biomass 







Niches 
Spatial role of an 
organism. 
Fundamental niche is 
different from 
realized niche. 
 

How can niches be 
utilized in farming? 
In what farming 
systems do we see 
niches used? 





Symbiosis 

 

 interaction between two different 

organisms living in close physical 

association 





Farming and Ecology 



Agroecology 
The application of ecology to the design and 

management of sustainable agroecosystems. 
 

A whole-systems approach to agriculture and food 

systems development based on traditional 

knowledge, alternative agriculture, and local food 

system experiences. 
 

Linking ecology, culture, economics, and society to 

sustain agricultural production, healthy 

environments, and viable food and farming 

communities. 



Agroecology 



How do farm animals fit into the equation? 



How are people impacted by 

grazing animals and fires? 

 



Can  



Resources 
• Agroecology in Action: agroecological knowledge and 

technologies into practice http://agroeco.org/ 

• Daniel Hunt Janzen. “Pleistocene Anachronisms” University of 
Pennsylvania 

• Gurevitch, Scheiner, & Fox. Ecology of Plants. 2nd Edition, 2006 

• Michael Pollan. The Botany of Desire. 2002 

• BI401 Dr. Colleen Hitchcock. Boston College Biology 
Department. 2012 
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