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Classification 

• A systematic arrangement of plants based on “relationships” 

 

• Botanists in systematics document organisms and group them in a way that reflects 
their evolutionary history. 

 

• These classifications are based on a variety of techniques used to learn the basic 
characteristics of a plant(s) under study. 

• From simple measurements of plant parts and shapes (anatomy, morphology, etc.) 

• To more sophisticated microscopic, biochemical, and molecular approaches 

 

• Then, these plants can be assigned to a particular taxonomic group based on its 
similarities to others.  



Classification 

• Differing Perspectives: 

 

                  Much conflict or disagreement exists over the perspectives of those  who create    
  classification systems, and those who apply or use classification systems.  

 

• The creator - seeks to devise a system of classification that explains, or helps 
to understand, relationships between differing entities. 

 

• The user - or practitioner just wants a system that applies names in a 
consistent and stable fashion.  This perspective does not necessarily need, nor 
want, to understand the nature of the relationships. 



Classification 

• Taxonomic hierarchy 

Rank    Name    Suffix 

Phylum    Magnoliophyta  phyta 

Class    Magnoliopsida  opsida 

 Subclass   Asteridae   idae 

Order    Asterales   ales 

Family    Asteraceae   aceae 

 Subfamily  Lactucoideae   oideae 

Tribe    Lactuceae   eae 

Genus    Taraxacum   no standard suffix 

Species    Taraxacum officianale no standard suffix 



Nomenclature 

• The process of naming plants based on a standardized set of rules: 

  … internationally recognized 

  … multiple languages 

  … published results 

   



Identification 

• The process of matching an unknown with a known. 

 

     



What is plant taxonomy? 

• Taxonomy can be broadly described as “the naming, describing, and classifying of plants” and is often 
used synonymously with the terms plant systematics, systematic botany, or phylogenetic systematics 

 

• The overarching aim of taxonomy/systematics is to: 

 

1. Recognize, describe, and explain observed biological variation 

 

2. Organize this variation in ways that reflects relationships  

 

 



What is plant taxonomy? 

• By asking the simple question “what kind of 
plant is this” we can see the potential for 
numerous applications well beyond 
“taxonomy” 

 

• Taxonomy/systematics is central to many 
other disciplines. 

 



Why is plant taxonomy important? 

• An accurate name for a plant is the 
key to determining  many aspects of 
the plant. 

• Animal forage 

• Toxicity/poisonous  

• Human consumption 

• Landscaping 

• Soil stabilization 

• etc. 

 

 

 

 



Why is plant taxonomy important? 

Our ability to assess biological diversity, ecosystem health, ecological interactions, and a wide range 
of other important processes is largely dependent on accurately recognizing species.  

 

However, identifying and describing species is not always a straightforward task. In some cases, a 
single species may show a high level of morphological variation, while in other cases, multiple 

morphologically similar species may be hidden under a single species name.  



Should any of these plants be a concern? 



Should any of these plants be a concern? 

Hedera sp. Pueraria sp. 

Conium maculatum   Passiflora sp. Toxicodendron sp. 

Amelanchier sp. 



Should any of these plants be a concern? 

English Ivy Kudzu Pepper Vine 

Poison Hemlock  Passion Vine Poison Ivy 



Should any of these plants be a concern? 

Kudzu 

Poison Hemlock  Poison Ivy 



Management Decisions 

Let’s get rid of all those weeds!! 

 

“A plant, growing in a place where it should not be” 

 

 ..…of course, this is tied to the desired management objectives….. 



Management Decisions 

Smilax bona-nox 

 
• Important forage for deer, goats, and other browsers 

• 37% protein 

• edible by humans  

• good cover for quail 

 

• However, if cattle and horses are your focus, then 
maybe this is not all that important of a 
component of the vegetation. 

 

 

 



Why is plant taxonomy important? 

• The last word in ignorance is the man 
who says of an animal or plant, What good 
is it? 

• If the land mechanism as a whole is good, 
then every part is good, whether we 
understand it or not.  

• If the biota, in the course of eons, has 
built something we like but do not 
understand, then who but a fool would 
discard seemingly useless parts?  

• To keep every cog and wheel is the first 
precaution of intelligent tinkering. 

       Aldo Leopold, Round River, 1972 

 

• So, as we continue to tinker with our 
environment, we need to: 

 

• Determine what the pieces (species) are, 
and … 

 

• Determine how they interact with one 
another 

 
 

 



Why is plant taxonomy important? 

• There are an estimated 8.7 million 
species on Earth. 

 

• This is the most precise calculation ever 
offered 

• 6.5 million species on land 

• 2.2 million in oceans 

• So, after centuries of trying to catalog all the 
different species on Earth, recent estimates 
are that only 15 percent of the 8.7 million 
species have been discovered.  

 

• Therefore, yes, apparently 85 percent of the 
planet's species are still unknown to us. 

 

 
 

 



Why is plant taxonomy important? 

• Of the estimated 298,000 species of plants on 
earth: 

• 215,644 have been described and cataloged 

• This is ca. 72% of the total 

 

• Of the estimated 611,000 species of fungi on earth: 

• 43,271 have been described and cataloged 

• This is only ca. 7% of the total 

 
 

 



How do we arrive at a name for a plant? 

• Most people are at best users of 
taxonomy and not practitioners of 
taxonomy. 

 

• Historically there have been two, 
more or less independent, kinds or 
types of botanical nomenclature or 
names. 

 
• Common names 
• Scientific names 

 

• Often what we use is a mix of 
common names for plants. 

 

 

 
 

 

• However, common names have inherent 
problems which may lead to confusion and 
miscommunication.  

 

• The biggest problem with common names, 
is that they are common!!! 

 



Common Names 

1. Chaguan humatag 

2. Kili'o'opu 

3. Pakopako 

4. Cocograss 

5. Nutgrass 

6. Purple nutsedge 

 

 

Common names are obviously developed in the native language and may not be 
useable for those who cannot speak or read the language. 



Common Names 

1. Chaguan humatag 

2. Kili'o'opu 

3. Pakopako 

4. Cocograss 

5. Nutgrass 

6. Purple nutsedge 

 

 

Common names are obviously developed in the native language and may not be 
useable for those who cannot speak or read the language. 

Cyperus rotundus L. 
 
• One of the most invasive 

weeds known, having 
spread out to a worldwide 
distribution in tropical and 
temperate regions. 
 

• It has been called "the 
world's worst weed”  
 

• Known to infest over 50 
crops worldwide 



Common Names 

 

 
 

 
 

 

 

 

 

• Plants with broad distributions may have different common names in different regions.  
 

• Example: 
 
• “cornflower”    
• “blue bottle” 
• “bachelor’s button”    
• “ragged robin” 

 
• All refer to the same species - Centaurea cyanus L. 
 



Common Names 

Two or more unrelated species can be 

known by the same common name. 

 

Example 

 Celosia cristata L.     Amaranthaceae 

 Rhinanthus minor L.   Orobanchaceae 

 Plocamium coccinium Lyngbyea Plocamiaceae * 

 

All are referred to as “cockscomb” 

* 

http://nature.jardin.free.fr/image4/ab_celosia_cristata.jpg


Common Names 

Plant names are descriptive, they tell something about  

some aspect of the plant. 

 

Common names often do not provide information about  

family or generic names and relationships 

 

COMMON NAME  GENUS  FAMILY 

roses    Rosa   Rosaceae 

woodrose   Ipomea  Convolvulaceae 

primrose   Primula  Primulaceae 



Scientific Names 

• Between the 13th and 18th centuries, 
exploration of the world (beyond Europe) 
expanded, many new organisms/plants were 
being discovered. 

 

• This led to a need to catalog these new 
discoveries – in light of the potential for 
economic or medical uses of the plants. 

 

• However, there was considerable variation 
in the way plants were named. 

 

• As a result, often the same plant was given 
a different name by more than one person. 

 

• The language of the learned men of these 
times was Latin. 

 



Scientific Names 

• The Need for Scientific Names 

 

• In a simple genus, with only two species, it was easy to tell them 
apart with a one-word genus and a one-word specific name; but as 
more species were discovered the names necessarily became longer 
and unwieldy. 

• For instance: 

• plantago foliis ovato-lanceolatus pubescentibus, spica cylindrica, scapo 
terete  

• In English:  “a plantain with pubescent ovate-lanceolate leaves, a 
cylindric spike and a terete scape“ 

• Today known as Plantago media L. a small herbaceous plant in the 
Plantaginaceae family.    



Basic Angiosperm Morphology 



Phylogenetic Tree  
of Land Plants 



Plant Morphology 

• What is “morphology” anyway? 

• A description of the physical form 
and external structures of an 
organism (in our case plants). 

• tree 

• shrub 

• herb 

• vine 

• etc…… 

 

 

• So, what do we look at when describing a 
plants external structures? 

• roots 

• stems 

• leaves 

• flowers 

 



Physical Form 

 

 

 

 

 

 



Physical Form 

 

 

 

 

 

 



Plant Morphology 

• So, what do we look at when describing a plants external morphology? 

 

• Roots   

• Stems   Vegetative Morphology - potentially highly variable 

• Leaves 

 

• Flowers  Reproductive Morphology - more stable (= less variablility) 

 

• Ultimately systematics is based in large part on reproductive characters for this reason   

 

 

 



Monocots and Dicots 



Monocots vs. Dicots 

 

• Subclass - Dicotyledonae (dicots), plants with “showy” flowers such as the Asteraceae, 
Fabaceae, Brassicaceae, Ranunculaceae, etc.  

 

 



Monocots vs. Dicots 

 

• Subclass - Monocotyledonae (monocots), plants similar to grasses, sedges, rushes, but this 
group also includes plants with “showy” flowers such as the Alismataceae, Amarylidaceae, 
Liliaceae, Commelinaceae, etc. 

 

 



Monocots vs. Dicots 

 

• Cotyledon – the first leaf, or pair of leaves, that sprout from a seed following germination 

 

• Monocots – 1 seed leaf 

 

• Dicots – 2 seed leaves 

 

 



Monocots vs. Dicots 

 

• Veins – transport food and water in a leaf, and also provide structural support for the blade 

 

• Monocots – parallel  

 

• Dicots – net or branched patterns 

 

 



Monocots vs. Dicots 

 

• Vascular bundles – a part of the transport system in vascular plants which contains both 
xylem and phloem.  These tissues are present in a vascular bundle, which also includes 
supporting and protective tissues. 

 

• Dicots – usually arranged in a ring 

• Monocots – randomly distributed 

 

 

 



Monocots vs. Dicots 

 

• Roots - The below ground portion of a plant that lacks buds, leaves, or nodes.  Roots function 
to provide support, and to extract nutrients and water from the soil. 

 

• Dicots – tap root 

• Monocots  – fibrous 

 

 

 



Monocots vs. Dicots 

 

• Flowers – the sexually reproducing parts of a plant. 

 

• Monocots  – parts usually in multiples of 3  

 

• Dicots – parts usually in multiples of 4 or 5  

 



Reproductive Morphology 
 

• Basically what we are talking about here is “flower” morphology. 

 

• A flower, “bloom” or “blossom” - the reproductive structure found in the division 
Magnoliophyta or the “angiosperms”  

• Angiosperms – a seed plant having ovules enclosed in an ovary and exhibiting double 
fertilization (Greek: angeion = vessel or container; spermos = one having seeds) 

• What is the group (division) of plants called when their seeds are not contained in a 
“vessel”? 

 

• They function to effect reproduction through the formation, and subsequent 
dissemination/dispersal, of seeds 

 

• Bract(s) - A reduced leaf or leaf-like structure at the base of a flower or inflorescence.  Often 
small, scale-like, and sometimes showy or brightly colored 



Reproductive Morphology 

• Sepals 

• 1st set of bracts 

• Typically green 

• Sometimes colored 

• Texture may be different 

• Variable number and shape, 

•     size etc. 

 



Reproductive Morphology 

• Petals 

• 2nd set of bracts 

• Typically colored 

• May be the same color as  

     sepals 

• Texture may be different 

• Variable number and shape,     

     size etc. 

 

When the sepals and petals are 
similar in color and texture 

what do we call them? 



Reproductive Morphology 

• Stamen 

• 3rd set of bracts 

• 2 parts 

• Filament 

• Anther 

• Pollen 

• Male 

• Androecium 

• Wide range of  

      lengths, shapes, 

      numbers, etc. 



Reproductive Morphology 

• Pistil 

• 4th set of bracts 

• 3 parts 

• Stigma 

• Style 

• Ovary 

• Ovules  

• Female 

• Gynoecium 

• Very broad range of shapes, sizes, etc. 

• Some highly specialized for pollinators 

 

 



Reproductive Morphology 

 Flowers 

 Sepals 

 Collectively = Caylx 

 Petals                                         Perianth 

 Collectively = Corolla 

 Stamen (collectively the androecium) 

 Filament 

 Anther 

 Pistil (collectively the gynoecium) 

 Stigma 

 Style 

 Ovary 

 



Floral Symmetry 

 

Actinomorphic / Radial / Regular 

 

with the parts in the perianth whorl all alike 
with 2 or more lines of symmetry 

 

 

Zygomorphic / Bilateral / Irregular 

 

with only one line of symmetry 

 

 

 



Ovary Position 

 

 



Ovary Position 

 

 



Flower Morphology - Exercise 1 

 

 



Keying and Dichotomous Keys 



Variability 

• In taxonomy we try to compartmentalize variation into 
groups of organisms at different levels kingdoms, families, 
genera, species, etc. 

 

• This variation is often somewhat overlapping in our 
observations over space and time 

 

• Although not readily observable, this 
compartmentalization is the raw material used for the 
construction of taxonomic keys used for identification 



Variability 

• Variation - in biology, is any difference between cells, individual 
organisms, or groups of organisms of any species.  This difference is 
generally the result of: 

• inheritance (genetic) 

• external factors (environmental) 

• Genetic differences are referred to as genotypic variation. 

• The genotype of an organism is its inherited genetic code.  

• Not all organisms with the same genotype look, or act, the same way because appearance and 
behavior are modified by environmental and developmental conditions.  

• Environmental factors acting on the expression of the genetic potential of an organism (genotype) is 
known a phenotypic variation.   



Sometime the differences are obvious!! 
 

Which one is the cat? 



Sometimes not so obvious!! 
 

Which one is the “real” cowboy? 



Sometimes not so obvious!! 
 

Which one is the “real” cowboy? 

Outlaw Josey Wales - Clint Eastwood Tom Horn - Steve McQueen 



Variability and Taxonomy 

 
• Identification - The process of determining what group (taxon level) an unknown 

plant currently belongs to, if any.  It is basically making a determination based on 
the observed morphology by one of three methods: 
 
• Asking someone, is probably the easiest and fastest method. 

 
• Consulting a flora for the region in which the plant was collected or located, this 

often involves the use of a dichotomous key. 
 

• Utilizing an herbarium as a resource for previously identified specimens.  However, 
this presumes you have at least some idea of the name of the taxon. 

 



Dichotomous Keys 

• Phylogenetic / Natural Keys - This type of key is constructed in such a way as to 
“place” an organism, or groups of organisms, within a section of the key based on 
the inferred evolutionary history of the taxa involved.     

 

• Artificial Keys - are not necessarily based on any evolutionary relationships.  This 
type of key utilizes the differences in observed morphology, without regard to the 
underlying, or potentially underlying, relationships.   



Variability and Taxonomy 

• Verification – Once a preliminary identification has been made, it is a best practice to verify that 
identification using additional specimens with reliably determined identifications.  This is best 
accomplished by the use of a herbarium. 
 

• Vouchers/herbarium specimens – are the best source of verification provided the referenced 
specimens are reputably identified.  A few things to consider when using vouchers. 
 
• Variation in phenotype 
• Original and subsequent determinations/determiners 
• Updated nomenclature 
• Collection number 

 



Dichotomous Keys 

• What is a dichotomous key? 

 

• An essential tool for the accurate identification of a plant. 

• A series of mutually exclusive and parallel statements (= couplets). 

• Subsequent statements are intended to further divide organisms into smaller groups 
ultimately ending in a final identification. 

• All are based on a basic  “flowchart” structure. 

 

 

 



Dichotomous Keys 

• What is a dichotomous key? 

 

• Flowchart 

 

 



Dichotomous Keys 

 

 

 



Dichotomous Keys 

• What is a dichotomous key? 

 

• Flowchart 

 

 



Dichotomous Keys 

 

 

 



Dichotomous Keys 

• What is a dichotomous key? 

 

• Two basic types: 

• Indented (Bracketed) 

• Numbered 

 

• Both utilize the same basic morphological characters, they just differ in their organization, 
presentation, or format. 

 

• Both types are equally useable - it may just be a matter of “user preference” 



Dichotomous Keys 

• What is a dichotomous key? 

• Two basic types: 

• indented (bracketed) 



Dichotomous Keys 

1. Leaves opposite; petals acuminate…………………………….……………………2  

1. Leaves alternate; petals rounded……………………………………………….…...3  

2(1). Stems glabrous; leaf blades ovate; petals distinct….…...Plant E  

2. Stems pubescent; leaf blades obovate; petals connate…....Plant D  

3(1). Plant with thick taproot; leaves serrate, with secondary veins   

          running to teeth……………………………………………………………....…Plant B  

3. Plant with thing, fibrous root system; leaves entire, with  

     secondary veins forming a series of loops...………….……………………..4  

4(3). Leaf base cordate; leaf apex acuminate; petals 5……......Plant C  

4. Leaf base acute; leaf apex acute; petals 4……………..………......Plant A  

• What is a dichotomous key? 

 

• Two basic types: 

• numbered 



Dichotomous Keys 

• Construction of Keys: 

 

• Each pair of statements (couplets) begins with a CAPITAL letter and ends with a 
period. 

• Each couplet should be composed of a noun and an adjective(s). 

• Noun = the feature/structure the writer wants the user to consider 

• Adjective = a word, or phrase, or modifier, that describes the noun 

• Each couplet should compare the same structure(s) in the same order. 

• Each adjective phrase should consist of alternate, ideally, non-overlapping  

•        condition(s). 

• All possible objects must be considered, at each level, until eliminated 
(“identified”) 



Dichotomous Keys 

• Construction of Keys: 

 

• Start each couplet with the subject followed by a modifier.  It is best to use the same word 
to start each pair of couplets. 

 

• Leaves alternate. 

• Leaves opposite. 

 

• Alternate leaves. 

• Opposite leaves. 



Dichotomous Keys 

• Construction of Keys: 

 

• Avoid the use of unnecessary words.  Too many unnecessary words clutter and confuse keys. 

 

• Leaves opposite. 

• Leaves alternate. 

 

• Plants with opposite leaves. 

• Plants with alternate leaves. 



Dichotomous Keys 

• Construction of Keys: 

 

• Whenever possible use different words to begin subsequent couplets.  This makes the key 
easier to use and follow.  It also minimizes the chance for unintended mistakes. 

• Repeatedly using the same word to start a couplet, can make following a key confusing. 

• Retracing your steps (which is often necessary) could be difficult as well. 

• Avoid broad, all inclusive negatives.   

• Flowers purple. 

• Flowers not purple.     or even worse …. “Flowers not as above.” 

 

• Flowers purple. 

• Flowers white or pink. 

 



Dichotomous Keys 

• Construction of Keys: 

 

• Use measurements to describe structures whenever possible.   

• Do not use “large” “small” “tall” “short” etc. 

• These words require a frame of reference, which could differ depending on the user. 

• Measurements are objective and more or less absolute. 

• Leaves large. 

• Leaves small. 

                   overlapping                              ranges 

• Leaves 3-6 cm.  Leaves 3-7 cm.  Leaves (3)5-10(12) cm. 

• Leaves 7-10 cm.  Leaves 5-10 cm.  Leaves < 5 cm. 

 



Dichotomous Keys 

• Construction of Keys: 

 

• Whenever possible it is best to divide subsequent groups into equal subsets, avoid “cherry-
picking” off items one at a time. 

• Use features that are relatively constant, as opposed to those that are variable.  This will 
eliminate having to make ambiguous choices. 

• Three way couplets are not recommended.  It would be best to divide the 3 into 2 and 1, the 
divide the subset of 2 into singles. 

• Couplets often contain references to more than one structure or character.  When using this 
approach, changes from one character to another should be separated with a semi-colon “;” 

 

 



Dichotomous Keys 

• Basic Guidelines for Using Dichotomous Keys: 

• ALWAYS read both choices. 

• Understand the meaning of the terms involved - vocabulary is important! 

• Use a calibrated scale for measurements - Do Not Guess!! 

• Magnify when needed, there might be something you cannot readily see. 

• Make multiple observations of a character.  Organisms vary!!!! 

• You may have to utilize both couplets if you cannot make a reliable decision. 

• Verify, verify, verify….  

• And remember…. 



Dichotomous Keys 

“Keys are written by people who do not need them, for people who do not know how to use them” 

 

All keys are different, variation happens, so get used to it!! 

 

“Practice makes perfect” 

 

The more you use a key, the easier it gets.   

 



List of Potential Characters 

1.  

2. 

3. 

4. 

5. 

6. 

7. 
 



List of Potential Characters 

1.  Handles wooden 

2. Tool made of one piece 

3.  Clasping action 

4.  Handle is circular 

5.  Tool is adjustable 

6.  .... 

7.  .... 

8.  .... 
 



Some Basic Leaf Morphology 



Base 







• Write 2 keys to the leaves on the mounts.  

• Indented/Bracketed 

• Numbered 

 

• You must use proper “techniques” when writing the key. 

 

• Think about your selection of “characters” when you construct the couplets. 

 

• Ask for help if you need it. 

 

Dichotomous Keys 





Key to Common Leaves 
List of Taxa 

 
1.  Pinus sp. 

2.  Salix nigra 

3.  Fraxinus sp. 

4.  Smilax bona-nox 

5.  Passiflora incarnata 

6.  Taxodium distichum 

7.  Quercus marylandica 
 

8.  Prosopis glandulosa 

9.  Populus deltoides 

10.  Cercis canadensis 

11.  Hibiscus laevis 

12.  Callicarpa americana 

13.  Ulmus alata 

14.  Quercus macrocarpa 

15.  Albizia julibrissin 

 


