Introduction
• Let’s begin by evaluating the following phrase:

Introduction to Plant Identification:
Wetland Species of the Mid‐Atlantic
Coastal Plain

“BOTANY IS FOR EVERYONE.”
• What is your initial reaction?

Instructor:
Dr. Doug DeBerry (W&M)
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– Total agreement?
– Mild irritation?
– Complete denial?
– Yeah right…and “the moon is made of cheese…”
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Introduction
• The “bias against botany”
– Natural resource professionals/enthusiasts tend to
be somewhat “reluctant botanists”
– At the same time, no one would deny the
importance of botany to the environmental field
•
•
•
•
•

Wetland delineation •
Floristic inventory •
Community mapping
RTE species surveys •
Restoration
•

Enhancement
Invasive species
remediation
Forest stand delin
Functional assmt

•
•
•
•
•

Conservation plans
Mitigation
Floristic quality
Landscape plans
Biofiltration
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Introduction

Introduction

• Handout

• Primary Objectives:
– To help you dispose of the “botanical bias”
– To encourage you to make the “modest
investment of time” we think will be necessary to
become reasonably proficient at plant
identification in wetlands
– To give you the tools to make the most of your
“modest investment”, and hopefully spark enough
interest to keep the botany flame ignited

– Overview of the
first lecture
(Introduction)

• Note also on the
last ages:
– Additional
Resources (print
and web
resources)
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Introduction
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What is Wetland Vegetation?
• Wetlands support hydrophytic vegetation

• Family Characteristics
– The goal is to identify plants to the species level, so
why the emphasis on plant families?
– As we will learn, “family” is one level above genus in
the hierarchy of plant classification, and it is the
highest level at which the most common lower‐level
characteristics are “conserved” among related species
– Knowing family characteristics can cut down on your
plant identification time considerably!

• OK, but what is that?

• Mint family = square stems (+/‐)
• “Sedges have edges and rushes are round”
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Hydrophyte

Hydrophytic Vegetation

• Thus, we can use the term “hydrophyte” to refer to
a single wetland plant or species

Hydrophytic vegetation is a community of
macrophytes that occurs in areas where
inundation or soil saturation is either
permanent or of sufficient frequency and
duration to influence plant occurrence (US Army
Corps of Engineers 2010)

So what is a macrophyte?
• Any plant large enough to be
visible with the naked eye.

• A hydrophyte is any macrophyte that grows in
water or on a substrate that is at least periodically
deficient in oxygen as a result of excessive water
content – “hydro‐” (water) + “‐phyte” (plant)
Mud plantain (Heteranthera reniformis)
9
and duckweed (Lemna minor)

Why Mention Oxygen?
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Stressed Out Plants!

• We already know that wetlands are wet.

• What is stress?
– Stress is a change in physiological processes due
to one or more environmental and/or biological
factors.
– Stress leads to injury and/or reduction in growth

• What does oxygen deficiency
have to do with it?

(Hale and Orcutt 1987, The Physiology of Plants Under Stress)

STRESS

• What are some ways that wetland
conditions could be stressful for
plants?
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Plants Under STRESS in Wetland
Conditions

How Plants Deal With Stress

• Physical: temperature, solar radiation,
mechanical damage, wind, flooding,
drought(what?)
• Chemical: oxygen depletion, salt
concentration, pH, nutrient availability,
pollution, toxins
• Biological: competition, allelopathy, herbivory,
disease, anthropogenic disturbance
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• Plants are clearly living in
wetlands…so how are they dealing
with all that stress?

ADAPTATION!
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Pickerelweed (Pontederia cordata)

Three Types of Adaptations
Plant adaptations for life in
wetlands are grouped into
three categories:

Morphological
Adaptations

– Morphological adaptations
– Reproductive adaptations
– Physiological adaptations
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Multiple trunks

Buttressed/swollen tree
trunks
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Swamp tupelo (Nyssa aquatica)
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Adventitious roots

Pneumatophores

Bald cypress (Taxodium distichum)

Black willow (Salix nigra)
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Jewelweed (Impatiens capensis)
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Hypertrophied lenticels

Swamp chestnut oak
(Quercus michauxii)

Red maple (Acer rubrum)

Floating leaves
Yellow pond lily (Nuphar lutea)
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Polymorphic leaves

Shallow root systems

Shallow roots
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Classification

Mermaid‐weed (Proserpinaca palustris)

Alligator‐weed
(Alternanthera philoxeroides)

Aerenchyma for oxygen transport
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Classification

Classification

• “King Phillip Came Over For Good Soup”
• “Knuckleheads Playing Catch On Freeway Get
Squashed”
• Kingdom, Phylum, Class, Order, Family, Genus,
Species
– We recognize this arrangement as the “standard”
biological classification scheme, but it is important
to realize that there are several plant classification
schemes out there, all with an equal claim to
legitimacy

• Cronquist System (1968, 1981)
Arthur Cronquist – NYBG
– “Phylum” is replaced with “Division”
– Based on phylogeny, or the evolutionary lineage of
species
– Natural classification system (based on phylogeny)
– By contrast, an artificial classification system does not
follow evolutionary lineages and is usually just based
on characteristics that aid in identification (or the
alphabet!)

• Most plant manuals arrange plants in order of their
phylogeny (i.e., natural classification), but also use artificial
approach in dichotomous keys (more on this later…)
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Classification

Classification

• Plant taxonomy involves the identification,
naming, and classification of plants
• An individual unit of classification is called a
taxon (plural “taxa”)
• When plant taxonomy follows evolutionary lines,
it is referred to as plant systematics

• A monophyletic
group is referred to
as a clade

– Monophyletic – when a group contains a taxon of
interest plus all of its evolutionary descendants
– Polyphyletic – groupings that aren’t “evolutionarily
adjacent” (i.e., not all one lineage)
– Paraphyletic – in between (usually missing one group)
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– The science of
classification
according to
monophyly is
called “cladistics”
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Classification

Classification
• OK – but why do YOU care???

This classification
jazz is important
because it helps
to rectify “old”
ways of thinking
with “new”
understanding
from studies in
plant evolution –
for example, the
arrangement of
monocots and
dicots

– You just want to know the species, right?
– It turns out that understanding phylogeny helps us
to understand many other aspects of plant
biology, like specialization, diversification,
distribution, etc.
– Also, we can get a handle on why those damned
plant manuals don’t just go by the alphabet!!
(and THAT’S worth the cost of admission!!)
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Nomenclature
• Classification and nomenclature are often
confused, but they are not the same thing…
• Nomenclature refers only to the naming of
species and other plant groups
• Species are named according to the tradition
of binomial nomenclature (using 2 names to
denote species)

Nomenclature

– Linnaeus (1753) Species Plantarum
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Nomenclature
• Anatomy of a scientific name:
Acer rubrum L.
Generic name, or genus name –
always capitalized, always
Specific epithet, the second
italicized (or underlined)
name in the binomial –
always lowercase, always
italicized (or underlined) –
never the same word as the
generic name (different from
animals, e.g., moose = Alces
alces)

Nomenclature
Authority, or the
person who first
named the species
– in this case, “L.”
stands for
“Linneaus” – the
species authority is
never italicized

• Here’s a more detailed name:
Magnolia virginiana L. var. australis Sargent
– In this name, there is a sub‐specific taxonomic category
recognized
– The “var.” in this trinomial stands for variety (or the Latin
version varietas)
– Note that you can also have subspecies, which is denoted
as ssp., and form, which goes by the Latin version forma
– The “Sargent” at the end is the variety authority, or the
person who first named the variety

• Any legitimate name for a plant species should also
include the authority
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Nomenclature
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Nomenclature

• Principle of priority – the oldest legitimate name
given to a species should be its name in
perpetuity
– OK – so why in the HECK do plant names still
change!!!!????

• Given the principle of priority, the ONLY LOGICAL
explanation must be that botanists change plant
names to really tick people off, and to drive
otherwise enthusiastic natural resource
enthusiasts away from botany forever

• No, the reason plant names change has to do
with systematic discoveries, or new discoveries
that change our understanding of evolutionary
relationships.
• You wouldn’t develop a new line of compact cars
and give them the name “Yugo”
– Old names reflect old understanding, new names
represent new understanding

• It’s not just about “splitters” – some new names
actually combine older taxa (one example is the
hawthorns Crataegus)
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Synonyms

Nomenclature
• The most important thing to remember is that
any name – whether old or new – can be
researched based on synonymy
• For example, wax myrtle – formerly Myrica
cerifera – is now Morella cerifera
– This is not a concern, because modern databases
alert us to the name change, and we can also look
up the old name based on the synonyms listed in
most references and plant manuals
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Nomenclature

Common vs. Scientific Names
• A naming system based on common names
would be a vernacular nomenclature system
• It would also be a mistake for many reasons
• Here’s one:

• Important suffixes
Category

Suffix

Example

– Division
– Class
– Subclass
– Order
– Family

–phyta
–opsida
–idae
–ales
–aceae

Magnoliophyta
Magnoliopsida
Asteridae
Asterales
Asteraceae
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– In Europe, there are 90 British, 40 German, and 60
French common names for a single species of plant
(Caltha palustris – marsh marigold)
– How can a single, representative name be chosen
from such a large diversity of localized forms?
– Scientific names ensure that each
species has a name that transcends
scientific and linguistic boundaries
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Pronunciation
• Formal Latin pronunciation of botanical
names would probably have us all
sounding like a bunch of weirdos
• For example, in proper Latin, there are
no soft “g” or “c” sounds (as in “gin” or
“mice”) and no “v” sounds
• A Roman would therefore have
referred to Cicero as “Kikero” and vice‐
versa as “week‐ay ware‐sah”
• There are no official rules for
pronunciation of scientific names, only
‘rules of thumb’
• Americanized versions are acceptable
• If someone presumes to correct your
pronunciation, do not take offense! As
long as the identity of the species was
conveyed, that is all that really matters
(irrespective of the pretentions of your
audience!)

Wetland Habitats of
Virginia’s Coastal Plain
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Physiographic Provinces in Virginia

The Coastal Plain
•
•
•
•
•
•

•
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Atlantic Ocean opened through rifting ca. 220 MYA
Sea level fluctuation = deposition and erosion of rocks and sediment
Terraced landscapes which “steps” down to the Atlantic Ocean
During sea level recession, rivers eroded down into rock
Western portion of the coastal plain older, with more streams and rivers
Eastern portion of the coastal plain formed more recently
– Ocean has risen and fallen 6 times in response to glacial melting and
formation
– Chesapeake Bay (in its present form) was formed 5,000‐6,000 years ago as
glacial melting caused the land to flood
Rise in sea level since the last ice age flooded the coast
– Resulted in formation of beaches, estuaries, and swamps
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The Coastal Plain

Outer Coastal Plain –
beach/dune systems

Interdunal swales

OUTER COASTAL
PLAIN
INNER COASTAL PLAIN
(“DISSECTED”)

NRCS Major LRRs – USDA Handbook (2006)
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Outer Coastal Plain – salt marsh

Outer Coastal Plain –
mineral flats
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Outer Coastal Plain – mixed deciduous maritime forest
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Outer Coastal Plain – mixed deciduous/pine‐prevalent maritime forest
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Outer Coastal Plain – agricultural fields “prior‐
converted”

Outer Coastal Plain – marginal habitat
– secondary succession/regenerative‐
growth community (post‐silvicultural)
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Inner Coastal Plain –
bottomland
hardwood swamp
fringe, inland lake

Outer Coastal Plain –
bottomland
hardwood swamp
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Inner Coastal Plain – groundwater discharge
seeps

Inner Coastal Plain – small stream valleys
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Inner Coastal
Plain – beaver
impoundment

Inner Coastal Plain beech‐oak‐tulip tree
woods with small headwater stream
(narrow riparian zone)

57

58

Fall Zone – small stream with rock outcrop

Fall Zone – small headwater drainage
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Unique Habitats – inland depression
(“karst” sinkhole)

Unique Habitats – freshwater tidal swamp
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Plant Identification
Preliminaries

Unique Habitats – Coastal Plain seepage
bog
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Plant Identification

Dichotomous Key

• Successful plant identification focuses on plant
characters, or physical aspects of the plant important
to classification.
• Characters include reproductive structures, such as
flowers, fruits, and cones, as well as vegetative
structures such as leaves, roots, and stems.
• Although manuals are typically arranged
phylogenetically, they make use of dichotomous keys
which are based on artificial classification concepts
– Dichotomous keys are arranged in couplets, with each
couplet describing a specific character or set of characters
that will direct you to the right “path” to follow while
“keying out” the unknown plant
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Summary
• A “modest investment of time” is what we are
striving for
• The definition of “modest” is up in the air at the
moment…but will be defined by the end of the
day (so stick around!!!)
• Bottom line – you cannot leave here expecting
these concepts to be second nature.
• It is not something that just “comes to you” like a
bright idea or the solution to a mystery plot.
• It takes practice, practice, practice.
• You just need to get it in…once it gets in, you
never get it out!
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