PAGE  
 Taxonomic Key 2

CREATION OF PLANT TAXONOMIC KEYS
Objectives:

To produce keys for the identification of a subset of tree species found on the IPFW campus based on a formal analysis of their vegetative (non-reproductive) traits.  Standard terminology and formatting will be used for construction of the keys.  
Introduction:

Keys are tools designed by taxonomists to facilitate the identification of unknown organisms based on the sequential evaluation of their traits.  Keys are arranged as a series of choices (questions) about the specimen being evaluated that ultimately result in its identification.  Keys are hierarchical in organization and most are also dichotomous, meaning that two choices are presented at each step.  For each step in a key the number of taxa that the specimen may represent is decreased, with identification being achieved via the evaluation of successive traits, as illustrated in the key provided for MARS brand candies (below).  In the context of formal plant taxonomic research, the identification is typically confirmed with reference to a full species description. 

In general, floral characteristics are considered superior to vegetative characteristics for plant identification since floral organs are tend to be more complex (offering a greater number of traits for evaluation) and floral traits less subject to environmental variation.  However, for trees and shrubs, which present a larger number of vegetative characters for evaluation than is typical for herbaceous plants (leaf scars, bud scars, bud shape, etc.), positive identification is frequently possible without reference to reproductive features.
Key for the identification of candy types produced by the MARS company:

1. Candy is chocolate-based …….…………………………………………………… 2

1. Candy lacks chocolate, but is fruity ………………………………………...…….. 3


2. Candy has a hard, colored coating ...................................................... M&Ms


2. Candy has a chocolate surface ……………………………………………. 4



4. Candy has carmel ….…….……………............................................ 5



4. Candy without carmel ……………………………………………... 6



5. Candy has peanuts ………………………………….. Snickers




5. Candy without peanuts ………………….............................. 7




7. Candy with nouget filling ……………….. Milky Way





7. Candy with cookie bar …………………..….….. Twix




6. Candy solid chocolate …………………..….............. Dove bar



6. Candy with nougat filling …………….…… Three Musketeers


3. Candy with hard surface ….………………………..……………...…. Skittles


3. Candy soft, taffy-like …...…………………………………….…….. Starburst

Summary:

This lab exercise involves the creation of key for the identification of 12 species of trees and shrubs, based on their vegetative characteristics.  All of the species selected can be found on the IPFW campus.  The species will be evaluated using fresh specimens (evergreens) and pressed specimens (broadleaved species).

1) Red Oak; Quercus rubra Michx.



2) Red Maple; Acer rubrum L. 




3) Ohio Buckeye; Aesculus glabra Willd






4) Austrian Pine; Pinus nigra Arnold





5) Eastern White Pine; Pinus strobus L.





6) Sweetgum; Liquidambar styraciflua L.


7) Eastern Cottonwood; Populus deltoides, Bartr. Ex Marsh.

8) Black Willow; Salix nigra Marshall

9) Honey Locust; Gleditsia triacanthos L.





10) Eastern Redbud; Cercis canadensis L.

11) Beech; Fagus grandifolia Ehrh.

12) Red Cedar, Juniperus viginiana L. 
 Instructions:

1) The keys should be dichotomous. 

2) Use only concrete characters.  Distinctions based on degree (little/lot, large/small, etc.) should be avoided unless the differences are consistent and can be quantified, i.e., needle lengths from 6-8 cm vs. 3-4 cm.

3) When separating between species that differ for multiple characteristics, emphasize those traits that are most unequivocal and easiest to score; i.e., leaf phyllotaxy rather than leaf shape, etc.  NOTE:  In pines, the leaves (needles) are produced on specialized ‘short shoots’ termed fascicles, and are so closely spaced that the phyllotaxy (alternate) is impossible determine by visual observation.
4) Use standard terminology.   Diagrams illustrating common twig, leaf, and bud characters and associated terminology are available for downloading from the course website.  
5) Use the same initial word or words for each half of a couplet.  For couplets that discriminate between taxa based on the presence or absence of a trait, the first choice (lead) should be used for the positive alternative and the second for the negative.  In general, each couplet should discriminate between taxa based on a single trait or a small number of traits.  However, for terminal couplets lists of traits is more acceptable.
6) The keys should be typed and formatted as shown in the MARS candy example.  Both choices in a couplet should be presented on adjacent lines, the couplets should be nested (e.g., couplets 4-7 are nested within couplet 2), and indentation should be used to distinguish different levels of couplet hierarchy.  

