PAGE  
9

AUGU NOTEICĒJI – LITERATŪRA.

&VISPĀRĒJIE

http://www.noble.org/imagegallery/
INTRODUCTION

NOBLE FOUNDATION PLANT IMAGE GALLERY
The Noble Foundation Plant Image Gallery is designed to assist botanists, ecologists, and natural resource managers with the identification of plants.  It should also prove useful to educators in the classroom as well as students who are required to learn plants as a part of their studies.  Furthermore, we hope that those of you with any affinity [patika] to plants, hobby or otherwise, will find this to be an interesting and useful site. 

We have attempted to capture numerous images of each plant species for your ease in their identification.  Most grasses represented have been photographed in their entirety [kopumā] during their reproductive phase along with close-ups of the inflorescences, spikelets, and other identifiable vegetative characteristics.  Most forbs [*] have also been photographed in their entirety during flowering along with close-ups of the flowers, fruits, stems, and leaves.  The woody plants represented have been photographed in their entirety as well, but not necessarily during their flowering or fruiting periods.  We have focused more on close-ups of their leaves for use in identification, but have included numerous close-ups of flowers and fruits as well. 

Our Plant Image Gallery is an ongoing [notiekošs] project which currently includes over 600 species of vascular plants.  However, there are nearly 5000 species of vascular plants known to Texas and nearly 3000 species of vascular plants known to Oklahoma.

…

http://www.anbg.gov.au/cpbr/
Centre for Plant Biodiversity Research

Plant Identification - Introduction

This is a listing of books, and a very few journal papers, for basic botanical reference and plant identification (with some emphasis on native flora of N.S.W. [*] and the A.C.T.[*]). It is prepared for use by students, by the Australian National Botanic Gardens (ANBG) Visitor Information Centre, and other users. This bibliography is intended for the non-specialist, and lists fairly [diezgan] broad-scale works. Not all are in print, and some may be found in fairly specialist libraries only.

This listing is not comprehensive. Many very local field guides (some of them excellent for the restricted area covered) are not included. Some of the books included here have a horticultural dimension, but in general horticultural texts are not listed. Some older books listed should be used with caution, since species circumscriptions and nomenclature may have changed considerably.

If you are uncertain where to start, or how to use an identification key, a good introduction is given in:

Harden, G.J. & J.B. Williams How to identify plants. UNE, 1984 (41 pp.).

A more advanced guide to identification techniques is the excellent

Clarke, I. & H. Lee Name that flower. Melbourne University Press, 1993 (260 pp.). This retails [tiek pārdots mazumtirdzniecībā] for around $30 and provides an easy introduction to understanding the parts of the plant, the necessary terminology, and for many native plants may allow identification to family or genus level. It is not however for identification to species, but a "how to" book.

Another source for understanding plant morphology and descriptive terms is

Bell, A.D. Plant form. Oxford University Press, 1991. (341 pp.). This gives a very clear idea of structure, especially for less familiar or more complicated situations (grasses, daisies, etc).

Plant nomenclature - how the scientific naming system operates - is dealt with in very readable fashion in

Lumley, P. & R. Spencer Plant names - a guide to botanical nomenclature (2nd edn). Ornamental Plants series no. 2, Royal Bot. Gard. Melbourne, 1991.

An excellent overall introduction to modern botanical theory is

Raven, P.H. et al. Biology of plants (5th edn) Worth,1992. This covers, in a very readable style, the origins and evolution of the major plant groups, their life cycles, structure and ecology.
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BONAP's current projects and goals
Vascular Plants

Phytogeographic, taxonomic, nomenclatural and related data

Vouchering data for state and equivalent-level phytogeographic records

Plant identification

Photographs and illustrations

Vertebrate Animals

Vascular Plants

Phytogeographic, taxonomic, nomenclatural and related data

BONAP’s vascular plant phytogeographic, taxonomic, nomenclatural and related data fields were published recently (August, 1999) on CD-ROM within the Synthesis of the North American Flora. This work also provided a complete update of the second edition of Dr. Kartesz's 1994 Timber Press publication, A Synonymized Checklist of the Vascular Flora of the United States, Canada, and Greenland, Volumes 1 & 2. These data serve as national standards for many federal government agencies, and have historically provided the data backbone for the U.S.D.A. Natural Resources Conservation Service's PLANTS Database, as well as for the central database of The Nature Conservancy, most of the U.S. Natural Heritage Programs, the Canadian Provincial Conservation Data Centres, and many other public and private groups.

State- or equivalent-level data

BONAP maintains an exhaustive assessment of state- or equivalent level phytogeographic data for all 28,000 native and naturalized North American vascular plant taxa occurring north of Mexico. Some 240,000 state or equivalent-level records are currently reported within the database. Bibliographic references substantiate each of these reports.

County-level data

BONAP maintains county-level phytogeographic data for approximately 44 of our 50 U.S. states. For these states, it is now possible to produce county- level listings of all plant species. Our goal is to complete the county-level data files within the next few years, thus enabling electronic county-level atlases to be produced. Ultimately, the county-level data files will be maintained by individual state workers while the national files will be maintained by BONAP's Phytogeographic Data Center. We also plan to include county-level data within future editions of the Synthesis.

Plant identification

In our effort to build a continental plant identification system, BONAP now maintains several thousand character-state morphological attribute fields for all members of the North American vascular flora. The character-state matrix include fields such as flower color, petal number, leaf position, leaf type, plant habit, type of armament, etc. A major effort is underway to complete the morphological files for all species found within North America north of Mexico, from which detailed descriptions and specialized random-access keys will be produced. BONAP has recently completed random access keys for all 1,749 North American genera (all genera found within North America north of Mexico, excluding those restricted to Hawaii, Puerto Rico, and/or the U.S. Virgin Islands), and hopes to complete the species keys within the next few years.

BONAP's random access keys or polyclaves are predicated upon taxon/character data matrices that permit plant identification to be made by providing unrestricted access to specific characters and character states, beginning with those selected by the user as being most conspicuous or most diagnostic. Such keys allow the user to identify members of the flora with a high degree of reliability, using the most conspicuous, most easily understood, and/or most easily defined plant characters and character states. With relatively few choices, a step-wise elimination quickly narrows the taxonomic possibilities. 

To view an early BONAP draft polyclave key to 830 wetland woody plants developed for the U.S.D.I. Fish and Wildlife Service Branch of Habitat Assessment, please visit the MEKA web site. 

BONAP is currently working to produce an even more user-friendly and specialized visual polyclave identification system. Visual polyclaves function by using a series of whole-plant illustrations (as many as 60 per screen) in concert with morphology. At any point along the identification process, the user may display a group of species images (representing those not yet eliminated) and make a tentative identification by matching an unknown plant with the remaining images. The selected image can be enlarged and a full morphological description made available. In most cases, with only a few initial choices, along with a selection from a display of images, an unequivocal identification can be made.

Photographs and illustrations

BONAP is working with botanists and plant photographers across the continent to acquire color slides and pen-and-ink illustrations for all 22,000 plant species in North America north of Mexico. Nearly 150,000 photographs and/or illustrations have already been assembled for this purpose. We welcome the participation of individual photographers who may be interested in assisting with this effort by submitting their slides. Each contributor will retain full copyright and ownership of the slides submitted, and each slide selected will be clearly indicated as to its contributor. Since both the slides and pen-and-ink illustrations will be used exclusively for future editions of the Synthesis, they will not be available to the general public, nor for any other purpose! We welcome interested individuals to contact BONAP.

Vertebrate Animals

...

For additional information, please contact Dr. John Kartesz.
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Glossary

Character:

A character is a feature of an organism, such as wings, hairs, etc. A character will have states. Characters and their states that are useful for a particular group are determined by the author of the Lucid key.

Character state:

A character state is the form that a particular character takes. Thus a character "Wings" may have the states "Present" and "Absent".

Key:

A structured set of questions or characteristics, used for identifying taxa. Answering one or more questions may lead to the name of the taxa. Keys may be branched (as in hardcopy keys, such as are found in books) or polyclave (like Lucid keys).

Branched Keys:

A branched key has an internal structure that answering one question leads to another, until finally the key leads to the taxon name. Branched keys are usually printed in hard copy, as in books.

Polyclave Keys:

A polyclave key performs a filter on an underlying data set; answering successive questions refines the filter, until perhaps only a single taxon is left. Early polyclaves used sets of punched cards, modern ones are usually interactive on a computer platform.

Taxon (plural taxa):

A group of related organisms, or of other taxa. Thus, a species is a taxon, a genus ( a group of related species) and a family (a group of related genera) is another taxon. Taxa are the basic units of systematics. The group of entities on which all Lucid keys are built are taxa.

Taxonomic Rank:

Organisms are classified using a ranked hierarchy of taxa. For instance, the River Red Gun (Eucalyptus camaldulensis) belongs to the genus Eucalyptus, which belongs in the family Myrtaceae, which belongs in the class Magnoliophyta, etc.

Most Lucid keys will comprise all taxa of a particular rank (sometimes in a particular area). For instance, a key may include all species in the genus Eucalyptus, all genera in the family Myrtaceae, or all families of flowing plants (class Magnoliophyta) in Australia.
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  I. Three methods of plant identification:

A.     Ask someone. We have a real expert on native flora in our midst! use him but use him well. jot down the differences he points to in discerning species. add notes to help you see the differences between plants. Use your notebook out there on the walks... you’ll learn to write and walk at the same time in this class.

B.    Compare the unknown species to a series of pictures or sketches in books.

C.    To learn to identify species oneself, usually by means of a key.

 II. There are at least three types of keys, 2 commonly used by botanists.

A.   Dichotomous keys -- series of choices between two options until by iterative elimination you arrive at a solution.

1. First dichotomous keys by Lamarke (of inheritance of acquired characters fame… he was really right about many things (including his ideas about gradual change in organisms over time a full 50 years ahead of Darwin; he just got the mechanism wrong. But, as Shakespeare said, “The good is often buried with the bones but the bad lives long after us.” (at least that’s close)

2. Two types: a)  Indented b) Bracketed

B.  Polyclaves & computer methods -- series of choices all the same but based on decisions among more than two choices, frequently based on computer algorithms.

C. Descriptive keys like in your text: Note your text claims user-friendliness without TOO much sacrifice of accuracy!

1.       They start with effectively 2 couplets: a)  monocot vs dicot b) if dicot, asteraceae or something else

2.       Notice that several blocks of characteristics lead to the same family 3.       Notice also that the family groupings within the key do not represent evolutionary relationships.    

III. Dichotomous keys:

A.     Generalities:

1.       Keys are written to discern specific plants at a specific time of the year.

2.       Keys written for a purpose are NOT applicable to another, very often or very well.  3.       Guessing almost always leads to wrong identifications. Correctly learning and applying terminology is the best way to key plants.

B.      Rules of construction:

1.       All parts of the key are dichotomous (unlike text).

2.       Contrasting alternatives of couplet involve the same plant character.

3.       Both leads of the couplet are constructed in parallel.

4.       All leads describe characters positively so image of plant can be built from developing description.

5.       Avoid vague, unclear, overlapping measures and broad, general terms that do not lead to easily discerned differences between couplet leads.

6.       Maintain the same season of growth in the descriptions within the key. Can cover multiple seasons by including flowering, vegetative, and fruiting characters in the same couplets.

7.       Choose characters that are the most reliable, least variable characters available. Generally flower features are less variable than vegetative characters.

8.       Consider both sexes in species that are dioecious; the individual being keys is of only one sex.

9.       Avoid difficult identification words or irregular arrangements in the couplets. The design of the key should be convenient and self-evident in use. For these reasons, highly technical and obscure characters (chromosome number, presence of chemical compounds) should also be avoided.

10.    Remember keys are NOT always completely reliable and without mistakes.

&MEKA
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Flowering Plant Family Identification
Overview

This WWW form is an implementation [īstenošana] of the Hansen and Rahn punched [perforēto] card system for flowering plant family identification (Hansen, B., and K. Rahn. 1969.  Determination of angiosperm families by means of a punched-card system. Dansk Botanisk Arkiv 26:1-46 + 172 punched cards.). It is comprehensive [*] to enable world wide flowering plant identification. In the original form, each card of the deck [pakete] is labeled as one character (actually, character state, such as “Leaves Opposite”), there being 172 cards in the deck. On each card there are 411 numbered circles, each corresponding to a family of flowering plants. If the character listed on the card was known to be present in at least one member of a family, that family number-circle was punched open.

The process of identification requires sorting through the deck of cards, pulling out those that present characters observed in the specimen that is being identified, putting this set of cards together in a stack [kaudze], holding the stack of cards up to a light source, and seeing which family numbers were punched through on all the cards in the stack. If a suitably large number of character cards are selected, only a single family number will be punched on all the cards, and the identification will have been made. More typically, a number of families will be identified as possible.

The punch card system is a process of elimination. Selecting a card excludes certain families because their numbers are not punched on that card. Because a family number is punched if ANY member of the family has that feature, only those families that the specimen could not possibly be are determined by each character card selection. If a mistake is made in selecting a card because of misinterpretation of the character or in examining the specimen, misidentification might occur.

Electronic forms of this identification system were developed by Ray Phillips at the University of Oklahoma and at Colby College. Versions were developed for UNIX systems and enhanced capabilities included in a Macintosh application (MagnolioFam). This version uses the same data in a Web form with the same search algorithms as the earlier ones and functionally equivalent to the original card system.

A Windows application, MEKA – Multiple-Entry Key Algorithm, using these data has been developed by Thomas Duncan and Christopher A. Meacham at the University of California, Berkeley.

This system is amenable [piemērojams] for the identification of other taxa.

http://www.mip.berkeley.edu/meka/meka.html
MEKA.

MEKA (pronounced "mecca") is an interactive Multiple-Entry Key Algorithm to enable rapid identification of biological specimens. Earlier versions of the program used a command-line interface. The version offered here is the first version developed to run under Windows. MEKA is controlled by mouse clicks; no text is entered. This approach allows very rapid access to program functions. 

The user picks character states that are present in the specimen from a list of possibilities. As the character states are scored by picking them, MEKA eliminates taxa that no longer match the list of scored character states. Different windows display different aspects of the underlying data base. As the identification progresses the windows are updated automatically. An index screen makes it easy to find and score particular classes of character states. MEKA does not lead the user in a fixed stepwise progression through a series of questions. Instead, the user can perform identifications by scoring character states in any order. This makes it possible to identify specimens that are much more fragmentary than is possible with dichotomous keys. 

If you want to try out MEKA, just download the self-extracting, self-installing Windows archive, MEKA30.EXE by clicking on this button:

Shift-Click Here to Download Meka for Windows 1.2 Mb

When you execute MEKA30.EXE under Windows, the archive will expand to install MEKA for Windows, a documentation file, three different plant keys, and an uninstall program that will cleanly remove all the installed files when you wish. 

Three keys to flowering plant groups are included in this self-extracting archive:

"WOODY" - Key to Wetland Woody Plants of North America by John T. Kartesz, Director, Biota of North America Program, North Carolina Botanic Garden, Chapel Hill. This key is copyrighted by Dr. Kartesz and should not be distributed further without his permission. He may be reached by telephone at 919-962-0578. This is a draft version. Please report any inaccuracies to Dr. Kartesz. The Woody key was developed through funding provided by the U.S. Fish and Wildlife Service, National Wetlands Inventory. Please contact Porter B. Reed for further information.

"ANGIOFAM" - Key to Angiosperm (Flowering Plant) Families of the World by Bertel Hansen and Knud Rahn of the Botanical Museum and Library of the University of Copenhagen. The copyright is held by the Natural History Museum, London.

"TROPIFAM" - Key to Woody Plant Families of the Neotropics by Donald R. Simpson and David Janos of the Field Museum of Natural History, Chicago.

MEKA was written by Christopher A. Meacham.

Jepson Herbarium

1001 Valley Life Sciences Building

University of California, Berkeley

Berkeley, CA 94720-2465 USA

meacham@socrates.berkeley.edu

(510) 643-7008
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Multiple-entry keys (polyclaves).

Polyclaves permit [atļauj] the user to employ [lietot] whatever data are available, in any order (hence multiple-entry), to narrow down the list of possible identifications for an unknown specimen. Although edge-punched cards have been used in the past, polyclaves are now implemented [izpildītas] most effectively as computer programs. Given the huge volume of data available to be used with such programs, and the vast [plašs] array of other possible uses of these same data, development of a comprehensive [visuaptverošu] system for organizing these data has been critical. Currently, the internationally accepted standard is the DELTA system.

The DELTA format and identification programs that use it
The DELTA (DEscriptive Language for TAxonomy) system provides a means by which to code taxonomic data for a host [milzumam] of uses, including multiple entry keys. A particular strength of this format, especially in its identification applications, is the ability to incorporate images both of characters and their states, and of the taxa for which these data are available. The following four programs implement [realizē] multiple-entry keys that take advantage of the DELTA format: 

INTKEY, written by Mike Dallwitz, is a shareware [*] polyclave program for MS-DOS and Windows operating systems that will be available for use in the BOT307F labs. The latest version (spring 1998) can be configured as a Netscape helper application so as to access remote databases over the internet.

PANKEY, written by Richard Pankhurst, is an MS-DOS polyclave program.

 (see below) is unlike the preceding two programs in that it runs exclusively on WWW servers in order to permit users to access identification databases over the internet.

NAVIKEY resembles PollyClave in also being server-based, and "...is a Java applet which has been developed to provide a web interface for DELTA files. "

Other polyclaves and related programs are also available for identification and for management of DELTA-formatted data. Dallwitz has also compared the performance of different polyclave implementations. Still other approaches are possible, such as the expert system described Atkinson & Gammerman (1987).

Creating databases in the DELTA format
In order to create DELTA databases, BOT307F students will be able to use Eric Zurcher's DELTA Editor that is a part of the complete DELTA software distribution package. This program creates DELTA data files for use with the INTKEY program. It is a relatively simple matter to modify these files so that they can be used with PollyClave.

Alternatively, students and others may wish to use Gregor Hagedorn's DeltaAccess, "...an SQL interface to Delta, implemented in Microsoft Access," in order to develop DELTA databases.

how to use it [DELTA format?] with DELTA databases
 was developed at the University of Toronto and the ROM. It was designed to emulate [pārspēt] INTKEY while running on a WWW server. Users of browsers like Netscape Navigator, Internet Explorer, and others can thus use it to access online DELTA databases and make interactive identifications.

PollyClave will allow students in BOT307F to use and examine taxonomic databases related to the Ontario flora (as well as other sets of taxa). Click here, or on the PollyClave logo, to go to the PollyClave home page where you can access the help screens that explain the datasets available and how to use PollyClave most effectively with them.

http://www.google.com/search?q=%22The+DELTA+System%22&sourceid=opera&num=0&ie=utf-8&oe=utf-8
The DELTA System

Examples

A computer-generated description

Part of a computer-generated key

An Intkey example: differences

An Intkey example: identification (600kB)

The DELTA System

The DELTA format (DEscription Language for TAxonomy) is a flexible and powerful method of recording taxonomic descriptions for computer processing. It has been adopted as a standard for data exchange by the International Taxonomic Databases Working Group. 

The DELTA System is an integrated set of programs based on the DELTA format. The facilities available include the generation and typesetting of descriptions and conventional keys, conversion of DELTA data for use by classification programs, and the construction of Intkey packages for interactive identification and information retrieval. The System was developed in the CSIRO Division of Entomology over during the period 1971 to 2000. It is in use worldwide for diverse kinds of organisms, including viruses, corals, crustaceans, insects, fish, fungi, plants, and wood. 

The DELTA System is capable of producing high-quality printed descriptions. DELTA data can include any amount of text to qualify or amplify the coded information, and this text can be carried through into the descriptions. Common features can be omitted from the data and the descriptions, while remaining available for identification and analysis. There is extensive control over the combination of attributes into sentences and paragraphs, the omission of repeated words, and the insertion of headings. The most important or diagnostic attributes (derived automatically or manually) for each taxon can be emphasized in full descriptions, or short descriptions containing only these attributes can be produced. The descriptions can be fully typeset without the requirement for any manual editing. These features are exemplified in books such as ‘The Grass Genera of the World’ (CABI International: Wallingford), which was generated automatically from a DELTA database, and contains descriptions of about 800 genera in terms of more than 500 characters. 

The DELTA program Key generates conventional identification keys. In selecting characters for inclusion in the key, the program determines how well the characters divide the remaining taxa, and balances this information against subjectively determined weights which specify the ease of use and reliability of the characters. Keys can be tailored for specific purposes by adjusting the weights, restricting the keys to subsets of the characters and taxa, and changing the values of parameters that control various aspects of the key generation. For example, keys could be produced for particular countries or climates; using only vegetative, floral, or fruit characters; starting with important characters; or biased towards common species. 

DELTA data can easily be converted to the forms required by programs for phylogenetic analysis, e.g. Paup, Hennig86, and MacClade. The characters and taxa required for these analyses can be selected from the full data set. Numeric characters, which cannot be handled by these programs, are converted to multistate characters. Printed descriptions can be generated to facilitate checking of the data, and Intkey can be used for further data checking, and for finding differences, similarities, and correlations among the taxa. 

The interactive identification and information retrieval program, Intkey, offers better and more comprehensive [plašs] features than any similar program. These features include: entry and deletion of attributes in any order during an identification; calculation of the ‘best’ characters for use in identification; the ability to allow for errors (whether made by the user or in the data); the ability to express variability or uncertainty in attributes; optional display of notes on characters; direct handling of numeric values, including ranges of values and non-contiguous [blakus neesošs] sets of values; the ability to alter the treatments of unknowns, inapplicables and overlapping values, as required for different applications (flexibility in this respect being particularly significant in relation to identification versus information retrieval); retrieving free-text information (that is, information not encoded in terms of the character list); freedom to carry out operations in any order (for example, displaying taxon descriptions or differences during the course of an identification); automatic handling of characters that become inapplicable when other characters take certain values; restricting operations to subsets of characters or taxa; defining keywords to represent subsets of characters and taxa; locating characters by included words, and taxa directly by name; no limits on numbers of taxa, characters, and character states; no limits on lengths of taxon names and character definitions; specifying ‘character reliabilities’ appropriate for particular purposes; obtaining lists of taxa possessing or lacking particular attributes or combinations of attributes; preparing lists of taxa uncoded for particular characters or sets of characters; listing similarities or differences between taxa, with the ability to vary the interpretations of ‘similarity’ and ‘difference’; describing taxa in terms of nominated sets of characters; generating diagnostic descriptions for specimens or taxa, to specified degrees of redundancy; coalescing descriptions (e.g. to generate accurate generic descriptions from species descriptions); user-definable toolbar buttons to represent any command or sequence of commands; input of complex or lengthy sequences of commands from files; selective output of results to files; generating files suitable for input to other DELTA programs (for example, to highlight diagnostic features in printed descriptions); screen display of illustrations of characters and taxa; no limit on size or number of colours in illustrations; scaling and scrolling of illustrations; simultaneous viewing of several illustrations; overlaying text on illustrations; selection of character states from illustrations; complete on-line help; normal and advanced modes of operation; and acceptable response times with large sets of data. 

To produce descriptions, keys, and Intkey packages in different languages, it is only necessary to translate the character list. Data sets have been produced in Chinese, Dutch, French, German, Greek, Indonesian, Italian, Portuguese, and Spanish. The Intkey program itself can readily be translated into other languages, as all of the program text (menus, commands, prompts, diagnostic messages, and help) are in simple text files separate from the program files. English, French, German, Italian, and Spanish versions are currently available. 

Availability and support

The latest versions of the DELTA programs, and several data sets, are at the following URL’s. 

http://biodiversity.uno.edu/delta/

ftp://biodiversity.uno.edu/pub/delta/

Support is available from: 

DELTA User Support, CSIRO Entomology, GPO Box 1700, Canberra ACT 2601, Australia 

Email delta@ento.csiro.au Fax +61 2 6246 4000

The DELTA Mailing List and the DELTA Newsletter are media for discussion of descriptive databases. Topics include: computer programs for taxonomy, data formats, data interchange standards, data capture, data analysis, database design, description printing, expert systems, information retrieval, interactive identification, keymaking, mapping, and taxonomic characters. 

DELTA Authors
Mike Dallwitz 

13 Warrambool Close, Giralang ACT 2617, Australia 

Email mike.dallwitz@netspeed.com.au Phone +61 2 6241 2884 

Toni Paine 

Email tpaine@tpg.com.au 

Eric Zurcher 

Email Eric.Zurcher@pi.csiro.au 

Leslie Watson 

Email lesw@albanyis.com.au

Citation
The publications that should be cited depend on the components being used, as follows. 

Intkey: Dallwitz 1980; Dallwitz, Paine, and Zurcher 1993; Dallwitz, Paine, and Zurcher 1995; Dallwitz, Paine, and Zurcher 2000. 

DELTA format, Confor, Dist, Intimate: Dallwitz 1980; Dallwitz, Paine, and Zurcher 1993. 

Key: Dallwitz 1974; Dallwitz 1980; Dallwitz, Paine, and Zurcher 1993. 

DELTA Editor: Dallwitz 1980; Dallwitz, Paine, and Zurcher 1999. 
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http://www.anbg.gov.au/projects/biblio/introduction.html
If (in Canberra) you want to see a live specimen of a native plant, check to see if it is growing in the Australian National Botanic Gardens (either at Black Mountain or at Jervis Bay) by using:

Richardson, M. & B. Barnsley Catalogue of living plants. Australian National Botanic Gardens, 1991 (226 pp.)

Centre for Plant Biodiversity Research

Interactive Identification Aids

- Computer Keys

Note: there are an increasing number of data sets on plant groups available on disk which allow interactive interrogation for identification (a much more flexible method than written keys). Most of these are in the DELTA format. Ease of use of these interactive keys is improving all the time, and most can be used after a fairly short period of familiarization. A few of the available data sets that come with interactive keys are listed here. Prices vary - check with supplier.

Internet access to DELTA programs and files can be gained via the following Internet hosts:

     huh.harvard.edu  (directory: /pub/software/delta)

     life.anu.edu.au  (directory: /pub/biodiversity/delta)

     spider.ento.csiro.au  (directory: /delta)

Updates are announced on the Internet via the Taxacom mailing list; to subscribe to taxacom, send the message

     signup taxacom your-first-name your-last-name

by email to listserv@harvarda.harvard.edu. Listserv will automatically determine your email address.

For further information on the DELTA system, contact:

M.J. Dallwitz,

CSIRO Division of Entomology,

GPO Box 1700,

Canberra ACT 2601,

Australia.

Internet email: md@ento.csiro.au.

Fx: (02) 6246 4000.

Ph: (02) 6246 4075.

DELTA Datasets

The families of angiosperms. L. Watson & M.J. Dallwitz. Available from Internet or (less conveniently) on floppy disks from: L. Watson, Taxonomy Lab, Research School of Biological Sciences, Australian National University, Canberra ACT 2601 (Fax +61 6 249 4437). [560 families, narrowly defined, using 530 characters. Digitized images (c. 670) come with the set. Related publication: Watson, L. & Dallwitz, M.J. (1991), Australian Systematic Botany 4, 681- 695.]

Grass genera of the world. L. Watson & M.J. Dallwitz. Watson, L. & Dallwitz, M.J. (1991) Available from Internet or (less conveniently) on floppy disks from: L. Watson, Taxonomy Lab, Research School of Biological Sciences, Australian National University, Canberra ACT 2601 (Fax +61 6 249 4437). [All genera of Poaceae (785, narrowly defined) using 495 characters. Package includes c. 250 digitized images. Related publication: Watson, L. & Dallwitz, M.J. (1992), The grass genera of the world (1038 pp., C.A.B. International, Cambridge).]

The grasses of Australia: subfamily Pooideae. Weiller, C.M., M.J. Henwood & L. Watson. Available from Internet or (less conveniently) on floppy disks from: C.M. Weiller, Taxonomy Lab, Research School of Biological Sciences, Australian National University, Canberra ACT 2601 (Fax +61 6 249 4437). [Currently includes the 32 genera and 170 species of Triticeae and Poeae; 660 characters; images and related publication pending.]

The grasses of Australia: Panicoidae. Webster, R.D., L. Watson & J. Lenz. Available from Internet or (less conveniently) on floppy disks from: L. Watson, Taxonomy Lab, Research School of Biological Sciences, Australian National University, Canberra ACT 2601 (Fax +61 6 249 4437). [45 genera, 260 species; 424 characters. Related publication: Webster, R.D. (1987), The Australian Paniceae (Poaceae), 322 pp. (J. Cramer, Berlin).]

The genera of Leguminosae - Caesalpinioideae. L. Watson & M.J. Dallwitz. Available from Internet or (less conveniently) on floppy disks from: L. Watson, Taxonomy Lab, Research School of Biological Sciences, Australian National University, Canberra ACT 2601 (Fax +61 6 249 4437). [Detailed descriptions of 177 genera, using 136 characters. Related publication: The genera of Leguminosae - Caesalpinioideae: Anatomy, morphology, classification and keys.  Watson, L. & M.J. Dallwitz (Research School of Biological Sciences, Australian National University, Canberra).]

Non-DELTA Datasets

Australian tropical rainforest trees. Hyland, B.P.M. & T. Whiffin. CSIRO Publications, 314 Albert St, East Melbourne, Vic 3002, or available from Australian National Herbarium, GPO Box 1600, Canberra ACT 2601. [Contains data on 1,056 taxa, including many as yet undescribed species. Set consists of three floppy disks and three books: Volume 1 (303 pp.) is a manual for use of the disk files (including the interactive key), together with a list of the taxa and details of characters scored; Volume 2 (564 pp.)contains short taxon descriptions and supplementary information (ecology, distribution); Volume 3 (D.C. Christophel & Hyland, 260 pp.) is leaf atlas for all taxa covered, showing size, shape, and venation of leaves. The disks are available in PC (MS-DOS) or Apple Mac versions. Cost (Jan 1994) $195 plus $20 packaging and postage.
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http://www.bonap.org/summary.html
Plant identification

In our effort to build a continental plant identification system, BONAP now maintains several thousand character-state morphological attribute fields for all members of the North American vascular flora. The character-state matrix include fields such as flower color, petal number, leaf position, leaf type, plant habit, type of armament, etc. A major effort is underway to complete the morphological files for all species found within North America north of Mexico, from which detailed descriptions and specialized random-access keys will be produced. BONAP has recently completed random access keys for all 1,749 North American genera (all genera found within North America north of Mexico, excluding those restricted to Hawaii, Puerto Rico, and/or the U.S. Virgin Islands), and hopes to complete the species keys within the next few years.

BONAP's random access keys or polyclaves are predicated upon taxon/character data matrices that permit plant identification to be made by providing unrestricted access to specific characters and character states, beginning with those selected by the user as being most conspicuous or most diagnostic. Such keys allow the user to identify members of the flora with a high degree of reliability, using the most conspicuous, most easily understood, and/or most easily defined plant characters and character states. With relatively few choices, a step-wise elimination quickly narrows the taxonomic possibilities. 

To view an early BONAP draft polyclave key to 830 wetland woody plants developed for the U.S.D.I. Fish and Wildlife Service Branch of Habitat Assessment, please visit the MEKA web site. 

BONAP is currently working to produce an even more user-friendly and specialized visual polyclave identification system. Visual polyclaves function by using a series of whole-plant illustrations (as many as 60 per screen) in concert with morphology. At any point along the identification process, the user may display a group of species images (representing those not yet eliminated) and make a tentative identification by matching an unknown plant with the remaining images. The selected image can be enlarged and a full morphological description made available. In most cases, with only a few initial choices, along with a selection from a display of images, an unequivocal identification can be made.

http://www.backyardnature.net/keys.htm
Identification "Keys"

Let's say that a spaceship from Mars lands on a Pacific island so tiny that only five things are found on it -- a rock, an old rum bottle, a palm tree, a sea gull, and a shipwrecked man. Our Martian doesn't know what these things are. However, aboard the spaceship there's a computer more powerful than anything we have on Earth, and this computer has identification keys for everything. The Martian feeds a description of where he/ she/it is, and here's the key the computer comes up with:

Key to Five Objects on Tiny Pacific Island

A  Object nonliving............................  B

AA Object living...............................  C

    B  Object massive, irregularly shaped, opaque,

       composed of natural minerals........  ROCK 

    BB Object slender, artificially shaped, made  

       of transparent glass................  BOTTLE

C  Object rooted, with green leaves........  TREE 

CC Object not rooted, with legs, no leaves.....  D

    D  Object feathered, able to fly.......  BIRD 

    DD Object featherless, unable to fly...  HUMAN

Once the Martian uses the key to identify what's what -- once the Martian "keys out" those things -- the items can looked up in the Intergalactic Dictionary. Now, with this in mind, here's a wonderful piece of news:

Identification keys -- real ones -- exist for nearly everything that has caught the attention of naturalists throughout the centuries!

Let that majestic piece of information sink in... Just about everything that naturalists deal with... !

Here is a delicious miscellany of identification keys randomly encountered at Amazon.com, and which you can review by clicking the titles:

Keys to the Flora of Arkansas

Plant Families, How to Know Them; Pictured-Keys for Determining the Families of Nearly All of the Members of the Entire Plant Kingdom

Aquatic and Wetland Plants of Northeastern North America : Angiosperms : Monocotyledons

The Jepson Manual : Higher Plants of California

How to Know the Freshwater Algae

A Manual of Mammalogy with Keys to Families of the World

Keys to Identification of the Orders and Families of Living Mammals of the World

Marine Invertebrates of the Pacific Northwest

Illustrated key to the mosquitoes of Ohio : adapted from C.J. Stojanovich's keys to the common mosquitoes of eastern United States

How to Know the Protozoa

Now, in the nature section of the average small bookstore in the average mall in a medium-size city, you'll be able to find some field guides, but you may have to look hard for identification keys. Most people simply haven't developed enough interest in nature to wonder which of the 30,000 or so different North American beetle species occupy their backyards, so, relative to field guides, few identification keys are sold, and relatively few small to medium-size bookstores make an effort to stock many or any.

You may find some in very large bookstores, stores specializing in technical publications, and in university book stores. If you can gain access to a university science library you'll find thousands of identification keys, for keys are used by scientists who need to know exactly what species they are dealing with. If someone spends twenty years in the field researching the topic "Parasites Inhabiting Feathers of Migrating Birds on the North American East Coast," you can bet that the heart of the publication will be an identification key. Graduate students and college professors generate amazing numbers of such works...

Unfortunately, though identification keys have enormous potential, there can be problems with them. For example, there are good keys, and bad ones.

Let's say that you've worked through ten pages of a key trying to identify a certain tree and you come to this dichotomy:

Q Fruits red.......... Hawthorn

QQ Fruits yellow....... Pear

And it's spring and you have flowers, but no fruits...

A good key would give you more choice than just fruit color. It might, for instance, also describe differences in flower anatomy and leaf shape.

For most of us another problem with keys is that they typically use some rather specialized and technical terms/. For example, when you key out the common Black Oak from among the 27 oak species described in Gray's Manual of Botany, eighth edition, the following decisions must be made:

Are stigmas sessile, or are there long, spreading styles?

Are there 6 to 8 stamens, or 4 to 6?

Are leaf lobes or teeth bristle-tipped, or entire?

Are upper cup scales tightly appressed, or loosely imbricated?

Are leaf bases cuneate to slightly rounded, or broadly rounded, subtruncate or rarely cuneate?

Stamens? Sessile stigmas as opposed to spreading styles? Cuneate or rounded or subtruncate leaf bases? Even when you think you understand all the words, as in "leaf lobes or teeth bristle-tipped, or entire," can you really visualize what's being talked about?

Unless you've had botany classes or already taught yourself a lot, of course not. And the first time any aspiring naturalist decides to tackle keys, it's the same way with them.

Happily, however, there's a way to not only dominate these formidable terms and concepts, but also to absolutely relish running into them. It's called "leapfrogging," and here's how it works:

Most published keys have glossaries. Therefore, when you come to a term or concept you don't understand, look it up!

Let's say that in the oak key the first term you stumble over is "stigma." Gray's glossary defines a stigma as "that part of a pistil or style which receives the pollen... " "Pistil?" Now go look up "pistil." Gray's says that a pistil is the "seed-bearing organ of the flower, consisting of the ovary, stigma and style... " "Ovary?" Now look that up! You leapfrog -- from stigma to pistil and now to ovary. An ovary, we learn, is "the part of the pistil which contains the ovules." And then the "ovule" is "the body which after fertilization becomes the seed... "

Eureka!

Here's a definition in which you know all the terms. Fertilization is sex at the genetic level, and seed are seed. If ovules become seed, then the thing holding the ovules, the ovary, which is part of the pistil, must be the thing that eventually becomes the fruit -- the acorn, in an oak's case. So this stigma is the part in the flower, on the future acorn, that receives the pollen, so that fertilization can take place... (Often the process is much simpler than this -- for example, there may be a drawing with an arrow pointing at the stigma.)

Naturally there are shortcuts where you can avoid too much leapfrogging. There are books specifically produced to help you master technical terms -- the book Plant Identification Terminology : An Illustrated Glossary, for example.

Here's the good thing about using identification keys, whether you do pure leapfrogging or use a shortcut to learn the technical terms:

Using identification keys thrusts our minds into realms that previously we may have never even known existed, and this feels good...

For example, one day a key led me to discover the amazing apparatus at the right, which I drew using a microscope. This is a kind of comb found on a leg of a Fire Ant. If you've ever watched ants raking their antennae through the insides of their bent legs, they were "combing" their antennae with such very-fine-toothed combs!

When I was discovering all this, thanks to a key drawing my attention to it, I found that my mind was refreshed with forms, textures, relationships, and processes. It was like taking a walk in a Wonderland which few people know about

In fact, some would say that keying out plants and animals is nothing less than a form of meditation. It focuses, it intensifies, it reveals, it calms, and it satisfies.

Meditation brings the seeker into harmony with the totality. Keying out, along with all forms of intense nature scrutiny, brings the seeker into harmony with the details of nature.
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