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Determining Plant Associations
Traditional methods of determining plant 
associations include:
 Counting species within roped off plots
 Other field surveys



Mining SEINet
The SEINet database contains information on over 4 million plant 
specimen records, of which 540,000 are from Arizona
Many of the Arizona records contain associated species and/or 
coordinate data.
Plant associations can be investigated and quantified with either of 
these (Associated Species or Coordinate Data)



Associated Species
When collecting a specimen, the collector will often list other 
species observed nearby, in a field called “associated species” or 
“associated taxa”.  
About 30% of Arizona specimens have associated species data.



Coordinates
Similarly, the collector will often 
record the latitude and 
longitude. 
Many older records have been 
georeferenced as best we can 
with available resources such 
as Google Earth.  
About 80% of Arizona 
specimens have coordinate 
data.



Typical Plant Specimen Label



We chose 81 species of trees 
and shrubs that are found 
commonly in the vegetation of 
central Arizona from high to 
low elevations.  

They are often dominants or at 
least prominent in the 
vegetation and frequently are 
listed in the associate species 
field.

Foundation Species



The Proximity Program
The first approach to quantify associations was to simply 
look at which species were most frequently listed in each 
others associated species field.  For example:

Picea engelmannii (Engelmann spruce) 
has 59 records in the database for 
Arizona that list any associated species. 
These are a few of the plants that were 
listed: 



Desert near Phoenix



But there's a problem with this approach
Large, prominent, well-known species tend to be 

included in the associated species list much more 
frequently than small, little known species.

For example, when collecting in the 
desert near Phoenix, the giant 
saguaro cactus (Carnegiea 
gigantea) ...

… is much more likely to 
be listed than the very 

common, but tiny, 
Pectocarya recurvata



Species are not selected at random for the 
associated species list.

 Larger better known species are much more likely to 
be included than smaller ones.

 Rare species are less likely to be included.
 This skews the results, showing stronger associations 

between well known species and weaker associations 
with small, less well known or rare species.



The CORRELATION Program

 If a species A grows with an assortment of  
species in certain frequencies and species B 
grows with many of the same species in similar 
frequencies, then it is likely that they grow with 
each other.

 Comparing their lists of associated species can 
measure how often two plants are found in the 
same environment.
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Correlation Values
Based on 81 Associated Species



Correlation Results
Associated Species, All 81 species



Correlation Results
Associated Species, All 81 species



Correlation
Chart

Based on associated species

Colors indicate 
groups,

lines indicate 
highest correlation





Correlation Groups
Based on

Associated Species



Correlation Groups
Based on

Associated Species



Coordinate based Correlation

Besides using associated species, we also can 
apply the CORRELATION program using 
coordinates.

Similar to using associated species, if Species A 
and Species B are both found near the same 
sets of species at similar frequencies, then they 
will probably be frequently found near each 
other.

This opens up other applications using geo-
referenced data.



Adding Non-Plants
We can include animals or fungi for instance if we have a 
list of coordinates for them.  For example, we evaluated the 
following:

A reptile: Heloderma suspectum (Gila Monster)

A mammal: Sciurus aberti (Abert's Squirrel)



Heloderma suspectum (Gila Monster)



Sciurus aberti (Abert's Squirrel)



Rapid comparison of habitats of 
similar species

We can compare related species to determine 
which plants they are most likely to be associated 
with.  Do they come from similar communities or 
not?

For example:
 Physalis crassifolia and Physalis hederifolia
 Hibiscus denudatus and Hibiscus coulteri



Physalis crassifolia Physalis hederifolia



Hibiscus denudatus Hibiscus coulteri



Conclusions

 CORRELATION appears useful for quantifying 
relationships between species

 Groups correspond well to biotic communities 
previously established by field studies

 Various analyses can all be done without further field 
work, just using existing databases.

 Animals, fungi and other organisms can be included in 
these analyses if there is coordinate data available.

 Concepts of Biotic Communties can be tested and or 
expanded with data on thousands of species in 
specimen databases.



Analogy

If two people spend a lot of time with the same people 
then you can conclude that they probably spend a lot of 
time with each other.
Maybe they belong to the same household, or work in the 
same place, or are in the same class at school.
One might be a shy less talkative person (a rare less 
known species)
And one might be an outgoing, talkative person that is 
everyone’s friend (a common well known species)
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