
How do we understand 
plant communities? 



The problem...

I’m used to taxonomy, but want to understand how plants are grouped in 
geography and ecology, too.



The problem...

In taxonomy, the lines are already there (at least, mostly); we just need to 
find them.



The problem...

We also have a good 
handle on understanding 
relationships among 
species.



The problem...

What about plant communities?



Clearly there’s a lot of  variation out there:
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Clearly there’s a lot of  variation out there:



But how do we make sense of  it?

There are two main conceptual approaches:

1) What are the dominant species? 

creosote shrubland

pinyon/juniper woodland

ponderosa forest

2) What are the soils & other ecological variables?

gravelly ecological site

limestone hills ecological site

mountain meadow ecological site



USNVC!



USNVC!



USNVC!



USNVC!



USNVC!



USNVC!



ESIS!



ESIS!



ESIS!



ESIS!



ESIS!



ESIS!



But how do we make sense of  it?

Both of  these approaches divide plants into distinct communities.

Claim 1:

Plant communities are distinct entities with objective, identifiable 
boundaries.



Dominant species

This approach requires another claim.

Claim 2:

We can understand variation in ca. 4000 plant species 
(in NM) by looking at a small set of  common plants.



Habitat classification

This approach requires a third claim.

Claim 3:

We can predict what plants occur at a site (or “should” occur) 
by measuring the soils or other abiotic conditions at that site.



How can we start evaluating those claims?

I stop periodically, on the job or out for fun, and...

take a picture...

record my location...

32.37929ºN 107.92020ºW

record all plants identifiable 
in a 10m radius...

Atriplex elegans
Aphanostephus ramosissimus
Hymenoxys odorata
Cryptantha
Phacelia arizonica
Descurainia pinnata
Physaria gordonii
Astragalus allochrous
Astragalus nuttallianus
Hoffmannseggia glauca
Prosopis glandulosa
Erodium cicutarium
Malvella lepidota
Sphaeralcea hastulata
Bouteloua aristidoides
Bouteloua barbata
Chloris virgata
Eragrostis pectinacea
Pleuraphis mutica



I have about 2800 of  these points.



Let’s limit ourselves to 860 in Doña Ana & Luna counties.



We can pull USNVC (LANDFIRE) & ESIS from GIS



We can pull USNVC (LANDFIRE) & ESIS from GIS



Claim 1: Plant communities are distinct entities with objectively 
identifiable boundaries.
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Claim 1: Plant communities are distinct entities with objectively 
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Claim 1: Plant 
communities are distinct 
entities with objectively 
identifiable boundaries.



Claim 1: Plant communities are distinct entities with objectively 
identifiable boundaries.

No.
However, the categories could still be useful!



However, the categories could still be useful!



Or not!



However, the categories could still be useful... or not!



However, the categories could still be useful... or not!



OK, here’s a best-case scenario: high-accuracy mapping of  
ecological sites, and let’s just look at a subset of  the variation...



Hmm... maybe if  we try a constrained ordination?



OK, that’s getting somewhere.



Can we finagle the LANDFIRE plant communities in the same way?



Dominant species

This approach requires another claim.

Claim 2:

We can understand variation in ca. 4000 plant species 
(in NM) by looking at a small set of  common plants.



Claim 2: We can understand variation in ca. 4000 plant species by looking at a 
small set of  common plants.

Salsola tragus
Artemisia carruthii
Berlandiera lyrata
Chaetopappa ericoides
Grindelia squarrosa
Ratibida tagetes
Zinnia grandiflora
Chamaesyce albomarginata
Sphaeralcea angustifolia
Sphaeralcea coccinea
Argemone squarrosa
Aristida divaricata
Bothriochloa sp.
Bouteloua gracilis
Panicum hallii
Schedonnardus paniculatus
Portulaca oleracea
Solanum elaeagnifolium
Glandularia wrightii
Verbena plicata

Dysphania graveolens
Dyssodia papposa
Heterosperma pinnatum
Laënnecia coulteri
Berberis haematocarpa
Juniperus monosperma
Salvia reflexa
Aristida adscensionis
Bouteloua gracilis
Muhlenbergia repens
Muhlenbergia torreyi

Nolina texana
Yucca elata
Gutierrezia microcephala
Cylindropuntia imbricata
Evolvulus nuttallianus
Chamaesyce lata
Chamaesyce stictospora
Aristida adscensionis
Bouteloua eriopoda
Bouteloua gracilis
Dasyochloa pulchella
Erioneuron avenaceum
Sporobolus flexuosus
Glandularia wrightii



Maybe that was a fluke?

Chenopodium sp.
Salsola tragus
Chaetopappa ericoides
Schkuhria multiflora
Zinnia grandiflora
Sphaeralcea coccinea
Aristida divaricata
Aristida purpurea
Bouteloua gracilis
Sporobolus cryptandrus

Amaranthus powellii
Salsola tragus
Suaeda nigra
Artemisia filifolia
Gutierrezia sarothrae
Machaeranthera tanacetifolia
Packera multilobata
Cryptantha sp.
Cryptantha crassisepala
Lappula occidentalis
Descurainia pinnata
Dimorphocarpa wislizeni
Cleome serrulata
Tripterocalyx carneus
Oenothera albicaulis
Oenothera coronopifolia
Plantago patagonica
Bouteloua gracilis
Munroa squarrosa
Sporobolus cryptandrus
Eriogonum cernuum

Yucca baileyi
Chaetopappa ericoides
Dyssodia papposa
Schkuhria multiflora
Cryptantha cinerea
Dalea candida
Oenothera suffrutescens
Aristida adscensionis
Aristida divaricata
Bouteloua gracilis



Habitat classification

This approach requires a third claim.

Claim 3:

We can predict what plants occur at a site (or should occur) 
by measuring the soils or other abiotic conditions at that site.



Claim 3: We can predict what plants occur at a site (or “should” occur) by 
measuring the abiotic conditions at that site.

Acourtia nana
Bahia absinthifolia
Baileya multiradiata
Flourensia cernua
Parthenium incanum
Cryptantha crassisepala
Lappula occidentalis
Descurainia pinnata
Lepidium lasiocarpum
Astragalus nuttallianus
Hoffmannseggia glauca
Erodium cicutarium
Erodium texanum
Oenothera primiveris
Aristida adscensionis
Bouteloua barbata
Dasyochloa pulchella
Muhlenbergia porteri
Eriogonum abertianum
Larrea tridentata

Allium sp.
Zephyranthes longifolia
Hedosyne ambrosiifolia
Cryptantha sp.
Lepidium sp.
Echinocereus fendleri
Echinomastus intertextus
Ferocactus wislizeni
Mammillaria grahamii
Commelina erecta
Evolvulus alsinoides
Apodanthera undulata
Croton pottsii
Calliandra eriophylla
Dalea sp.
Senna bauhinioides
Hibiscus denudatus
Sida abutifolia
Allionia incarnata
Aristida adscensionis
Bouteloua eriopoda
Eragrostis lehmanniana
Linanthus bigelovii
Eriogonum abertianum
Portulaca suffrutescens
Talinum aurantiacum
Kallstroemia grandiflora
Larrea tridentata

Yucca baccata
Bahia absinthifolia
Flourensia cernua
Melampodium leucanthum
Parthenium incanum
Sanvitalia abertii
Sidneya tenuifolia
Thymophylla pentachaeta
Verbesina encelioides
Opuntia phaeacantha
Chamaesyce revoluta
Chamaesyce serrula
Dalea sp.
Dalea formosa
Prosopis glandulosa
Senna bauhinioides
Sida abutifolia
Boerhavia triquetra
Bouteloua aristidoides
Bouteloua barbata
Bouteloua curtipendula
Dasyochloa pulchella
Digitaria californica
Enneapogon desvauxii
Eragrostis lehmanniana
Muhlenbergia porteri
Panicum hirticaule
Setaria leucopila
Aloysia wrightii
Kallstroemia parviflora
Larrea tridentata



Yucca baccata
Acourtia nana
Bahia absinthifolia
Gutierrezia microcephala
Parthenium incanum
Thymophylla acerosa
Coryphantha macromeris
Cylindropuntia leptocaulis
Opuntia macrocentra
Ephedra torreyana
Prosopis glandulosa
Aristida purpurea
Dasyochloa pulchella
Muhlenbergia porteri
Sporobolus sp.
Larrea tridentata

Gutierrezia sarothrae
Hymenoxys odorata
Laënnecia coulteri
Pectis papposa
Verbesina encelioides
Descurainia pinnata
Prosopis glandulosa
Aristida adscensionis
Bouteloua barbata
Chloris virgata
Eragrostis pectinacea
Sporobolus airoides
Sporobolus pyramidatus

Yucca elata
Nama hispidum
Descurainia pinnata
Ephedra trifurca
Croton pottsii
Astragalus allochrous
Hoffmannseggia glauca
Lupinus brevicaulis
Prosopis glandulosa
Erodium cicutarium
Sphaeralcea hastulata
Oenothera primiveris
Plantago patagonica
Aristida adscensionis
Bouteloua aristidoides
Bouteloua barbata
Dasyochloa pulchella
Muhlenbergia porteri
Eriastrum diffusum
Chamaesaracha coronopus
Solanum elaeagnifolium

Maybe that was a fluke?



Claim 3: We can predict what plants occur at a site (or “should” occur) by 
measuring the abiotic conditions at that site.



Habitat classification

This approach requires a third claim.

Claim 3:

We can predict what plants occur at a site (or should occur) 
by measuring the soils or other abiotic conditions at that site.



Habitat classification

This approach requires a third claim.

Claim 3:

We can predict what plants occur at a site (or should occur) 
by measuring the soils or other abiotic conditions at that site.



Why does it matter?

Well, apart from general curiosity...

We use these classifications of  plant communities / ecology in land 
management.



For example: gravelly ecological site--often looks like this:



but “should” have black grama / creosote shrub savanna



If  we get rid of  the creosote... we get the plant community we should have?



Maybe... maybe not...
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Maybe... maybe not...



Maybe... maybe not...



Maybe... maybe not...



So, given that how we manage land depends on ideas about 
plant communities, like:

1) Plant communities are distinct entities with identifiable 
boundaries. (NOPE)

2) We can understand variation in ca. 4000 plant species by looking 
at a small set of  common plants. (KIND OF?)

3) We can predict what plants occur at a site (or “should” occur) by 
measuring the abiotic conditions at that site. (MAYBE?)

4) We know how to create a desired change in plant communities. 
(SOMETIMES?)



We should ask:

“Are these plant communities real?”

“How many species did you study?”

“How do we know what ‘ought’ to grow here?”

Or, if  land management is involved, add:

“How do we know this land management plan will have the 
desired effect? And will that be good for plants or local ecology 
as a whole?”



The answers might be great! 

We might understand what’s going on, or at least have a good idea what to do.

But we can’t take that for granted.


