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Resumo: O acesso rápido às informações sobre diversidade botânica e ecologia, o plane-
jamento de medidas de conservação efi cientes, a valorização e a manutenção dos serviços 
do ecossistema e a promoção de estilos de vida sustentáveis no neotrópico são hoje em 
dia assuntos extremamente urgentes e importantes. A identifi cação correta das plantas é 
fundamental para todos esses processos e continua a ser um desafi o para a maioria dos 
usuários desse tipo de informação, com grande parte da literatura taxonômica ainda 
relativamente inacessível e dedicada a um público extremamente especializado. Com 
a fi nalidade de tornar essa informação disponível para um maior número de pessoas, 
a Neotropikey fornece ferramentas on-line para identifi cação de plantas neotropicais, 
atualmente incluindo uma chave eletrônica de acesso múltiplo e resumos ilustrados 
das famílias de angiospermas na região. Trata-se de um projeto colaborativo, liderado 
pelo Royal Botanic Gardens em Kew (Reino Unido), que envolve taxonomistas de toda 
a América Latina, bem como de outros países do mundo. Entre os produtos futuros, 
estão previstas chaves a nível genérico e descrições de gênero interativas. O presente 
artigo descreve os resultados do projeto, incluindo as estratégias e os métodos utilizados 
para atingir esta fase, assim como os desafi os enfrentados na preparação deste tipo de 
recurso e as oportunidades para colaboração e desenvolvimento que serão acarretadas 
a partir deste momento.

Palavras chaves: Neotropical. Plantas. Angiospermas. Famílias. Identifi cação. Chaves. 
Acesso múltiplo. Internet. 

Abstract: Understanding botanical diversity and ecology, planning effective 
conservation measures, valuing and maintaining ecosystem services and promoting 
sustainable livelihoods are now more important in the Neotropics than ever before. 
Accurate identifi cation of plants is fundamental to all these processes and continues to 
pose a challenge with much of the taxonomic literature still relatively inaccessible and 
targeted towards specialist users. To help address this issue, Neotropikey is providing 
online tools for the identifi cation of Neotropical fl owering plants. These currently 
include a “multi-access” electronic key and illustrated synopses of the plant families of 
the region. The project, led by the Royal Botanic Gardens, Kew (UK), is based around a 
collaboration involving taxonomic specialists from across Latin America as well as other 
parts of the world. Future products will include keys to genus level, and interactive 
generic descriptions. This paper describes the outcomes of the project, the methods and 



122 Terr@Plural, Ponta Grossa, v.4, n.1, p.121-125, jan./jun. 2010.

WILLIAM MILLIKEN; BENTE BANG KLITGAARD; AMELIA BARBOSA BARACAT; ET AL

approaches behind it, some of the challenges faced in developing such resources, and 
the opportunities for future development and collaboration. 

Keywords: Neotropics. Plants. Families. Identifi cation. Keys. Multi-access. Internet.

Gardens, Kew, the project has drawn 
together an international network of 
contributors including many from Latin 
America.  The first phase, launched in 
2010, aimed to produce an online, multi-
access key to Neotropical fl owering plants, 
and accompanying individual family 
web-pages. Where possible these pages 
include colour-illustrated information on 
the characteristics, distribution, status, 
delimitation and important literature for 
each family, also incorporate dichotomous 
keys and other tips for identifi cation to 
genus level. Many of these dichotomous 
keys were formerly only available in 
relatively inaccessible parts of the botanical 
literature, and this is the fi rst time that 
they have been made accessible via the 
Internet. 

Neotropikey has developed the first 
multi-access key focused specifi cally on the 
complete range of Neotropical fl owering 
plant families. The obvious benefit of 
multi-access keys is their ability to cater 
for differing circumstances (flowering, 
fruiting or even sterile specimens) and 
differing levels of botanical knowledge.  
The advantage of delivering such resources 
online is that they can, unlike printed 
resources, remain flexible, allowing 
adjustment to refl ect the availability of new 
information, the input of new specialists, 
and shifts in taxonomic and systematic 
thinking.  They also allow low-cost 
delivery of large numbers of colour images 
to support the identifi cation process, and 
links to existing and emerging web-based 
resources. 

The disadvantage, perhaps, is that 
web-based resources still tend to be rated 
lower than hard-copy publications in 

1 INTRODUCTION

The last decade has witnessed an 
explosion in the speed and use of the 
internet. This has been transmitted into 
biodiversity studies in general and plant 
taxonomic initiatives more specifi cally, 
with initiatives such as the European 
Distributed Institute of Taxonomy 
(EDIT), Planetary Biodiversity Inventories 
(PBI) and Encyclopedia of Life (EOL). 
With the release of software such as 
MEKA (Multiple-Entry Key Algorithm), 
Descriptive Language for Taxonomy 
(DELTA), LUCID and Scratchpad, we 
have entered an era of cyper-taxonomy 
and cyper-bioinformatics (e.g. WHEELER 
et al., 2004; WHEELER, 2008 and papers 
therein). 

The recent completion of the Brazilian 
Vascular plants checklist, with 40,989 
currently recorded species (FORZZA et 
al., 2010), highlights the major challenge in 
the accurate identifi cation of Neotropical 
plants.  Continuing advances in molecular 
systematics have resulted in signifi cant 
shifts in family and genus concepts (e.g. 
APG II, 2003; APG III, 2009), adding 
further complexities to the use of outdated 
taxonomic literature for plant identifi cation. 
With unprecedented levels of threat to, and 
loss of, Neotropical vegetation, our ability 
to understand the botanical diversity and 
ecology of this globally important region, 
and to take effective action to ensure its 
conservation and its continued provision 
of ecosystem services and sustainable 
livelihoods, is more important than ever.

Neotropikey was set up to deliver online 
plant identifi cation resources, available to 
all at no cost.  Based at the Royal Botanic 
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assessments of scientific productivity, 
providing little incentive for scientists 
to make major efforts to develop them. 
Furthermore, plant identifi cation resources 
ideally should be usable in the fi eld, where 
access to the Internet is often limited 
or absent. Electronic resources are not 
currently a substitute for printed manuals 
and fi eld guides; they complement them. 
Nonetheless with the rapid development 
of mobile phone applications and memory, 
it will not be long before such resources 
are widely available on portable handsets. 
In the meantime, the provision of the key 
and family synopses in CD format will to 
some degree bridge this divide. 

2 METHODOLOGY

The first phase of the development 
process involved taxonomic/systematic 
analysis, software selection, establishment 
of key characters and character states, and 
development of a standard format for 
family profi les.  We defi ned the taxonomic 
framework of the 316 Neotropical 
Angiosperm families using the APG II 
system (2003), combined with MAAS & 
WESTRA (2004) and incorporating the 
most recent family circumscriptions of 
Monocotyledon families following the 
APG III system (2009).  Whilst the principal 
taxonomic focus of the key is native plants, 
we have also endeavoured to include taxa 
that are most commonly cultivated or 
naturalised. However, it should be noted 
that not all cultivated or naturalised taxa 
have been included. The geographical 
scope was taken to be the families occurring 
in the Americas between the Tropics of 
Capricorn and Cancer, although within 
their treatments some contributors have 
chosen to include taxa that do not occur 
within this strictly defi nined zone. For 
selection of characters we began with the 

list developed by the team who created 
the electronic DELTA key to Malesian 
Flowering Plant families and customized 
these to fit the Neotropikey context. 
Throughout the testing period we have, 
however, refi ned, reworded and in some 
cases recircumscribed these characters, 
adjusting scores accordingly. 

On the basis of consultation with 
researchers working in this fi eld, Lucid 
was selected for the multi-access key and 
Factsheet Fusion, its ‘sister’ software, for 
the family profi les. Lucid is one of the most 
advanced programmes currently available 
for such applications and continues to be 
developed and improved; it is relatively 
simple to use and is fl exible. 

We contacted international taxonomic 
specialists on Neotropical plant families 
and received contributions from more 
than 100 taxonomists.  Forty-fi ve of these 
are associated with universities and 
research institutions in Latin America. 
These specialists provided coding of 
their specialist families (for the key) plus 
text and images for the synopses, using 
standard data sheets with drop-down 
boxes for ease of use, and protocols for 
image format, text composition, copyright 
assignment, etc. The remaining c. 200 
families were coded in-house by the Kew 
Tropical America team. 

In order to provide a rapid return to 
contributors and to facilitate the process of 
testing and refi nement, the family synopses 
were made available online as soon as they 
had been processed.  Contributors and 
other representatives of target user groups 
were invited to test the prototype products 
and respond on standard feedback forms 
designed to link usability with level of 
experience and botanical knowledge. 
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3 CHALLENGES AND SOLUTIONS  
 IN PROJECT DEVELOPMENT

In developing Neotropikey we have 
met with various challenges and have 
learned several lessons. We have, for 
example, had diffi culties with the speed of 
internet delivery of the key (this remains 
an issue for slower internet connections). 
As exported from the standard Lucid 
software for web deployment, the key 
requires a Java ‘applet’ to be downloaded 
automatically by the user every time the 
page is accessed, reducing the speed of 
its delivery. Deploying via Lucid’s web 
server software has the advantage of not 
requiring this download, but currently 
its user interface is less sophisticated and 
adaptable than with the former approach.  
As Internet speeds increase globally this 
will become a less signifi cant problem, but 
meanwhile it may prove that alternative 
ways of delivering the key would be better 
suited to the purpose. 

Whilst drawing on a large network of 
international contributors has brought 
many advantages, including access to 
specialist knowledge and resources, in-
kind contributions and the establishment 
of broad project ownership, it has not come 
without its challenges. These have included 
the need to resolve differing interpretations 
of key characters and family synopsis 
headings, varying taxonomic views 
(sometimes confl icting between specialists 
in systematically related taxa), language 
issues and, in some cases, the inability of 
contributors to deliver according to agreed 
schedules or guidelines. All of this has, 
as with any fl oristic project, produced a 
very heavy workload of coordination, 
monitoring, editing and communication 
coupled with repeated updates of the 
data. Although essential for success, this 
workload provides its own challenges 
where limited human resources are 
available. 

Whilst we had hoped to engage 
contributors in the process of testing and 
fi nalising the key, very few took part in 
these activities.  Nevertheless we feel that 
the advantages of this approach outweigh 
the disadvantages, and intend to work in 
a similar manner during the second phase 
of the project.  

Whilst our aim is to develop a resource 
that can be accessible and useful for 
botanists and non-botanists alike, this 
always provides a challenge and is only 
partially achievable. Part of the diffi culty 
lies with botanical terminology which, 
whilst generally obscure for non-specialists, 
is hard to avoid if one is to achieve the level 
of resolution required for identifi cation in a 
highly diverse region. To some degree we 
have addressed this by offering different 
levels of detail within the key, e.g. (at the 
simpler level) leaves opposite or alternate, 
or (at the more complex level) alternate-
spiral, opposite-decurrent etc. Accessibility 
to non-specialists is also improved by the 
availability of a glossary. 

Our intention to illustrate the key 
and synopses with live plant images 
has been greatly helped by the rapid 
acceleration of digital photography, 
although data management has not always 
kept pace with productivity in this fi eld.  
Obtaining accurately named images with 
guaranteed copyright access can therefore 
be challenging, and image handling and 
processing time-consuming. In the case 
of a few of the more obscure Neotropical 
families we have not been able to fi nd 
images at all. 

In theory the multi-access key approach 
facilitates the inclusion of fi eld characters 
such as exudates, smells etc., usually absent 
from taxonomic treatments, making it more 
useful for ecological and ethnobotanical 
studies and the identifi cation of sterile 
vouchers. However, botanists accustomed 
to working with herbarium specimens are 
not always familiar with these characters 
and they are not always available in the 
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taxonomic literature. Given that the key 
software works on the basis of the exclusion 
of taxa not displaying such characters, their 
scoring requires a conservative approach 
where any level of doubt exists, thus 
making these characters less useful within 
the key. 

4 THE NEXT PHASE

Neotropikey is an ongoing programme 
that will continue to develop resources for 
plant identifi cation in the Neotropics, and 
to engage an increasingly wide circle of 
taxonomists. In addition, we also hope to 
draw more deeply on the vast knowledge 
of experts in fi eld identifi cation, in order to 
improve the key’s effi cacy for identifying 
sterile specimens. The next phase of 
the project will include two distinct 
activities: (1) improvement and expansion 
of the existing resource on the basis of 
feedback and specialist/non-specialist 
input, and (2) development of genus-level 
identifi cation resources. Specialists will 
be invited to produce their own genus-
level (or, in the case of small families, 
species-level) interactive LUCID keys, 
drawing on a series of ‘core’ characters and 
adding taxon-specifi c characters where 
necessary. These keys will be linked from 
the family synopses as well as indexed 
separately, expanding the reach and scope 
of Neotropikey. Genus-level information 
will be developed by the contributors 
directly using a shared online platform 
such as the EDIT Scratchpads (2010). 
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