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Global Plant Name Data for Zingiberales 
 

Dave Skinner,  Le Jardin Ombragé, Tallahassee, 
Florida, USA.     selvadero@gmail.com 
 

For the past four years I have been working with Paul and 
Hiltje Maas and with members of Chelsea Specht’s lab at 
Cornell University on the development of a revision to 
the monograph on new world Costaceae.  We have dis-
covered that major changes need to be made in the taxon-
omy and nomenclature of these plants.  As an amateur 
botanist, I have had a lot to learn about the rules of no-
menclature and the practices of determining the circum-
scription of species.  I could have had no better teachers 
than Paul and Hiltje Maas. 
 
There have been many species named, described, and 
published over the past two centuries where different 
names have been applied to similar looking populations 
of plants.  One of the important decisions that we have 
had to make in working on the revision, is whether these 
were truly separate species or simply different names for 
the same species.  The rules of nomenclature dictate that 
the oldest published species name is the correct name that 
should be used for the species, and other more recent 
names must be considered as “synonyms” of the correct 
name.   The older, correct name is said to be “accepted.”  
 
For many years, the primary global resource listing plant 
species names has been The Plant List (TPL) which is 
hosted at Missouri Botanical Gardens (MoBot).  They 
publish an on-line database of species names and indicate 
whether the status of the name is “accepted,” “synonym” 
or “unresolved.”  They also list some infraspecific names 
(subspecies, varieties and forma), but they state on their 
website that no attempt was made for a complete list of 
infraspecific names. They also indicate a “confidence 
level” to tell you how certain they were about the status. 
(Go to http://www.theplantlist.org/1.1/about/#accepted to 
read how they determined status and confidence level.) 
 
The main problem with TPL is that it is far out of date.   

The last version published (version 1.1) was in September 
2013, and there have been many new species published 
since then as well as changes in the taxonomy and nomen-
clature.  Although The Plant List is still a primary source 
used by many people to determine accepted species 
names, there are no plans to update the data there, but they 
still keep it online, and many people do not realize they 
are looking at old information.  According to their web-
site:  
 
The Plant List is no longer accepting any comments con-
cerning the data. Future updates of the original data 
sources will be made to the World Flora Online taxonomic 
backbone, and not to The Plant List. No further changes 
will be made to The Plant List. The Plant List Version 1.1 
was used to populate the initial taxonomic backbone of 
The World Flora Online and is now being enhanced by 
more recent data sources and Taxonomic Expert Networks 
(TENs).  
 

The World Flora Online project (WFO) was launched in 
October 2012 and is comprised of 43 institutions and or-
ganizations from around the world.  The taxonomy base 
for the project was the data in TPL with plans to update 
the data through groups of Taxonomic Expert Networks 
(called TENs) who specialize in various plant groups. In 
the Zingiberales, there are now two such TENs – for Mu-
saceae (T. Haevermans of the Muséum National d'Histoire 
Naturelle in Paris) and for Zingiberaceae (Mark Newman 
of the Royal Botanic Garden Edinburgh).   A more com-
plete description of the WFO was published in an article 
by Thomas Borsch, et. al. in Taxon, Volume 69, Issue 6, 
December 2020, Pages 1311-1341, available at https://
doi.org/10.1002/tax.12373.   
 
The WFO data can be queried on the WFO website at 
http://www.worldfloraonline.org.  There, the data can be 
filtered in various ways and includes some photos of the 
living plants from various sources.  The data can also be 
downloaded, but the most recent text file is version 2019-
05, dated May 17, 2019.  I found that for Zingiberales the 
numbers of taxa in that file are nearly identical to what is 
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The Purpose of HSI 
The purpose of HSI is to increase the enjoyment and under-
standing of Heliconia (Heliconiaceae) and related plants (in the 
families Cannaceae, Costaceae, Lowiaceae, Marantaceae, Mu-
saceae, Strelitziaceae, and Zingiberaceae) of the order Zinger-
berales through education, research and communication. Inter-
est in Zingiberales and information on the cultivation and bota-
ny of these plants is rapidly increasing. HSI will centralize this 
information and distribute it to members. 
 
The HELICONIA SOCIETY INTERNATIONAL, a non-
profit corporation, was formed in 1985 because of rapidly de-
veloping interest around the world in these plants and their 
close relatives. We are composed of dues-paying members. 
Our officers and all participants are volunteers. Everyone is 
welcome to join and participate. HSI conducts a Biennial Meet-
ing and International Conference. 
 
Membership dues are (in $US): Individual $50, or $95 for 2 
years, Family $45, PDF $25, Student $10, Library $35, Corpo-

rate $100, Lifetime Member $1000. Membership fees consti-
tute annual dues from 1 July through 30 June. All members 
receive the BULLETIN (usually published quarterly) and spe-
cial announcements. Join or renew your membership at 
www.heliconia.org. 
 
HSI Officers and Board of Directors for 2019-2020 
Carla Black, President and Membership; David Lorence, Treas-
urer; Jan Hintze, Secretary, Membership and Etlingera Cultivar 
Registrar; Dave Skinner, Costaceae Cultivar Registrar and 
Conservation; Colton Collins, Webmaster; Vinita Gowda, Stu-
dent Grants; Sandra Barnes, Archivist; and Directors: Timothy 
Chapman, Vivian Loges, Minal Patil, Chelsea Specht and Rich-
ard Criley. 
 
The HSI BULLETIN is the quarterly publication of the  
HELICONIA SOCIETY INTERNATIONAL. 
Inquiries: Jan Hintze, admin@heliconia.org.  
Website: www.heliconia.org 

on The Plant List with only 16 taxa that came from other 
sources (Tropicos and International Plant Names Index 
[IPNI]).  There are additional taxa shown in an on-line 
query of WFO, but not as many as are listed in MoBot’s 
third site called Tropicos.  Information on the website of 
WFO appears to be out of date. There is a map on the 
website for “Geographical Coverage of Flora Data as of  
April 2019” which does not include many of the countries 
where Zingiberales are found.  Conferences scheduled for   
2020 were either cancelled or held online, and the website 
currently shows the next meeting “will be held March 16, 
2021.”   I have been unable to find out the current status 
of this project, or exactly how it relates to Tropicos. 
 
MoBot’s best known name search site is Tropicos at 
https://www.tropicos.org/name/Search. Here you can 
search a species name or search a genus name to get all 
their records in a given genus.  You can go to the Ad-
vanced Search and enter a family name to get a list of all 
the taxa names in a plant family.  There are links to imag-
es, specimens, and the original publications, if available in 
Botanicus or the Biodiversity Heritage Library (BHL).  
Instead of simply declaring a species name to be either 
“Accepted” or a “Synonym,” they list the publications in 
which a determination was made.   Many of the plant 
names in Tropicos have been attributed to the Kew Sci-
ence source called WCSP (explained below), which in-
cludes species names that have been reviewed by special-
ists.  Tropicos is a very good place to go if you want to 
find the most complete information with details about the 
original sources of their data.  It does not have the most up
-to-date list of recent species names. 
 
Another resource provided by MoBot is the Taxonomic 
Name Resolution Service (TNRS) with a new version 5.0 
released on Feb. 24, 2021.  It does not include all the very 
latest taxonomy because in the Zingiberales it is almost 
entirely based on the outdated backbone of The Plant List.   

However, it is very useful for checking your spelling of a 
species because it uses a complex fuzzy match algorithm 
to try to match your entry to a valid species name.  I tested 
it out by intentionally misspelling a dozen or so species of 
Costus and entering them in the search box.  For example, 
I spelled Costus barbatus as Costus Barbados, Costus la-
sius as Costus lassius and Costus erythrothyrsus as Costus 
erythrothirsus and every time this tool found the correctly 
spelled name.  It is a really cool tool to use if you are un-
sure of the spelling of a species.  Try it out at https://
tnrs.biendata.org. 
 
For the true gingers, family Zingiberaceae, a good source 
of information is the Zingiberaceae Resource Center 
(https://padme.rbge.org.uk/ZRC/welcome) where you can 
search by genus, section or species and find herbaria spec-
imens.  In many cases, they even include images of the 
original publications where the species were described and 
published. 
 
Another widely used resource is the International Plant 
Name Index (IPNI) that is hosted by Kew Science at 
https://www.ipni.org , with several collaborating institu-
tions.  This database, instead of being static, is updated 
regularly. 
 
Since appearing online in 2000, IPNI has been continu-
ously curated: editors screen available literature and pub-
lications daily and add newly published names to the da-
tabase, along with their rank, type information, authors, 
place of publication and exact publication dates. Authors 
publishing in journals or books to which there is limited 
access are encouraged to send copies of their publications 
to the editors in order to ensure their new names are in-
cluded. The website is updated daily at around 4am GMT. 
 
IPNI allows the user to run on-line queries of plant names, 
authors and publications with several advanced filters.  As 

https://www.tropicos.org/name/Search
https://tnrs.biendata.org
https://tnrs.biendata.org
https://padme.rbge.org.uk/ZRC/welcome
https://www.ipni.org
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explained to me by Dr. Rafaël Govaerts, the IPNI is a no-
menclatural database whose main purpose is to list all 
validly published plant names.   If a name has not yet been 
evaluated by a specialist in that plant family, there will be 
no information about its status as an accepted species.  If 
it has been evaluated, there will be a link to Kew’s floris-
tic website called Plants of the World Online at http://
powo.science.kew.org.  Clicking on the POWO link gives 
additional information about that species name including 
its taxonomic status (accepted, etc.) a list of synonyms (if 
any), a bibliography, and in some cases a description and 
image of the species or its type specimen in herbaria. 
 
You can go directly to POWO at http://
powo.science.kew.org and get a list of all the accepted  
species in a particular genus, then click on the links for 
any one of the listed species for further information as 
mentioned above. 
 
The main Kew source for taxonomic information is called 
the World Checklist of Vascular Plants (WCVP).  The 
website at https://wcvp.science.kew.org includes a simple 
on-line query of a plant name or you can download their 
entire dataset. Here you can query by genus or by genus 
and species, but not by family. The results are displayed 
with accepted species in bold font, synonyms or unre-
solved in regular font.  There are also several filters that 
can be applied to the query.   The most recent dataset 
available as I write this article is WCVP version 5, dated 
June 14, 2021.  Additional details like the distribution 
range or photos are not included as they are in POWO.   
 
The World Checklist of Vascular Plants aims to deliver a 
sustainable and curated resource. It is based on Kew’s 
names and taxonomic backbone which has been created 
by reconciling the names from the International Plant 
Names Index (IPNI) with the taxonomy from the World 
Checklist of Selected Plant Families (WCSP). This Beta 
version therefore only displays names that are in both IP-
NI and WCVP. It contains both families that have been 
completed and peer reviewed by both external and inter-
nal experts on the relevant families as well as families that 
are in the process of being edited and reviewed. Some of 
the original data which WCSP built upon came from our 
generous collaborators listed in the acknowledgements. 
WCVP aims to represent a global consensus view of cur-
rent plant taxonomy by reflecting the latest published tax-
onomies while incorporating the opinions of taxonomists 
based around the world. 
 
The WCVP is essentially the IPNI after it has been re-
viewed and curated, as listed on yet another Kew website, 
the World Checklist of Selected Plant Families, WCSP!  
https://wcsp.science.kew.org 
 
WCSP is an international collaborative programme that 
provides the latest peer reviewed and published opinions 
on the accepted scientific names and synonyms of selected 
plant families. It allows you to search for all the scientific 
names of a particular plant, or the areas of the world in 
which it grows (distribution).  The checklist includes 200 
Seed Plant families. Different families are in different  

stages of review as indicated in the family list. There are 
currently more than 155 contributors from 22 countries. 
 
There is also a little-known global database of plant names 
that is not associated with Kew.  On November 26, 2020, 
Martin Freiberg and Marten Winter announced the crea-
tion of the Leipzig Catalog of Vascular Plants (LCVP) 
which was billed as “The world’s largest inventory of 
known (and accepted) plant species (names).”  Their arti-
cle was published in the journal Scientific Data and is 
available at https://www.nature.com/articles/s41597-020-
00702-z. This article explains in detail how the Leipzig 
database was developed, sources used, and judgements 
made pertaining to the status (accepted or synonym) of 
plant names.  Unfortunately for the general public, the 
data can only be downloaded in a huge text file or ac-
cessed and queried using special software on your com-
puter to run an “R package” developed by the authors.  I 
have downloaded the data and set up an on-line query on 
my own website (www.gingersrus.com) for all the records 
of the eight families in Zingiberales.  I have also down-
loaded the most recently available datasets from the other 
sources from MoBot and Kew to check to see how their 
species listings compare.   
 
When I started tracing the differences between the da-
tasets, I found that the Kew data has many changes in the 
spelling of the species names.  For example, Zingiber ela-
tior, (the name as originally published) has been changed 
in the current data in IPNI and WCSV to Zingiber elatius!  
No explanation is given for the change on the website, but 
if you were to look up the status of Zingiber elatior using 
the original published spelling, the current Kew websites 
(IPNI, POWO or WCVP) would simply say that name is 
not found! If you look it up on the older MoBot sites, The 
Plant List, WOR, or Tropicos you will see it with the orig-
inal spelling but not showing the new, corrected spelling.   
 
I finally figured out that some of the Kew species names 
have been edited to correct the spelling to the proper Lat-
in.  Under IAPT rules, if the specific epithet is adjectival 
in form, it must match the gender of the genus.  There are 
also certain (quite complex) rules governing genitive 
nouns, nouns in apposition, names of countries and locali-
ties or naming a species for a person.  This can make a 
difference in the suffix of the species – ae vs. ii, ense vs. 
ensis, etc.  It therefor behooves the user when querying the 
Kew data to type in a partial species name to see if the 
ending of the name has been changed.  For those who may 
be interested, the rules for the species naming can be 
found in Article 23 of the International Code of Nomen-
clature for Algae, Fungi and Plants (a/k/a Shenzhen 
Code), here: https://www.iapt-taxon.org/nomen/pages/
main/art_23.html.   
 
Another issue that these plant lists have to deal with is the 
fact that there are some instances where the same species 
name has been applied to two or more entirely different 
species.  An example of this is the species name Costus 
giganteus.  In 1891 Otto Kuntz described a Costa Rican 
species and gave it the name of Costus giganteus.  He ap-
parently did not realize that there already was a complete-

http://powo.science.kew.org
http://powo.science.kew.org
http://powo.science.kew.org
http://powo.science.kew.org
https://wcvp.science.kew.org
https://wcsp.science.kew.org/
https://www.nature.com/articles/s41597-020-00702-z
https://www.nature.com/articles/s41597-020-00702-z
http://www.gingersrus.com/LCVP.php
https://www.iapt-taxon.org/nomen/pages/main/art_23.html
https://www.iapt-taxon.org/nomen/pages/main/art_23.html
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ly different species from Africa with that same name, pub-
lished in 1887.   It is for this reason that the correct full 
name of a species must include the author of the species, 
and the older publication takes precedence over the newer 
one.  
 
The Kew databases 
seem to have dealt 
correctly with this 
problem by includ-
ing both records in 
their data in cases 
where two different 
species are given the 
same name, and then 
making an informed 
decision about the 
status (accepted or 
not) of each of the 
two names with their 
author names includ-
ed. 
 
In LCVP, I found 
that there are numer-
ous duplications 
where the same 
species was pub-
lished both in its 
original publication 
and then in a mono-
graph or checklist, 
creating multiple 
records for the same 
species simply be-
cause its name ap-
peared in multiple 
places.  These dupli-
cations were particu-
larly evident with 
Karl Schumann who 
in 1904 wrote the 
volume in Das 
Pflanzenreich.  
LCVP seems to have 
treated many of the 
species there as if 
they were new spe-
cies giving “K. 
Schum.” as the au-
thor when he was 
simply listing an 
existing species that 
was previously pub-
lished.  When I checked the Tropicos website I found the 
same type of duplication there, and possibly that was the 
source used by LCVP.  I tested several of these duplicates 
in Costaceae and verified that the author in the second rec-
ord listed in a later year from the original was simply ref-
erencing that original description in a monograph – not 
describing a new species. 
 

I also wondered just how up to date these sources are.  I 
found newly published species as recently as May 2021 
are already included in IPNI (as of July 30, 2021).  Most 
of the recently published species have not yet been evalu-

ated, so there will not 
be a link to POWO 
nor will there be an 
indication of the sta-
tus as accepted spe-
cies.  
 
So, what do I recom-
mend for the aver-
age user who may 
want to check on the 
status of a species 
name?  It seems the 
best source to start 
with is the IPNI at 
https://www.ipni.org.  
Start typing in the 
genus and species and 
watch for name(s) to 
pop up that are simi-
lar to your spelling of 
the species.  Then you 
can click the links to 

go to BHL (if availa-
ble) to see the original 
publication of the spe-
cies or the POWO 
link for additional 
data on the status, 
geographical distribu-
tion, images and oth-
er data.  The correct 
spelling and status of 
the taxon (accepted or 
synonym) is likely to 
be more authoritative 
here than in the other 
sources. 
 
It must be under-
stood, however, that 
not all taxonomists 
agree with the Kew 
nomenclatural and 
taxonomy decisions.  
Also, there are errors 
in some of the listings 
there, just as in the 
other sites.  For ex-
ample, the recently 

described species Costus atlanticus is listed in POWO as 
an accepted species of Costus, but in the Kew data it has 
been incorrectly placed in the family Zingiberaceae in-
stead of in Costaceae.  I also found several errors in the 
identification of the Costus images that are shown in 
POWO and Tropicos.  It is up to specialists in the various 
plant groups to notify Kew and Tropicos when they find 
such problems, or else the errors will likely persist. 

Costus giganteus Welw. ex Ridl. from the African island of São Tomé and 
Príncipe. Photo left from www.inaturalist.org/observations/80649535 by 
Gonçalo M. Marques with permission. Photo right, with permission, from 
www.inaturalist.org/observations/21493639 by Brieuc Fertard. 

Costus giganteus Kuntze from Costa Rica, Limón Province. Illegitimate 
name, changed to Costus kuntzei K. Schum.  

https://www.ipni.org


THE BULLETIN / SEPTEMBER 2021 PAGE 5 

 
If you do not find the name on IPNI, or if you want to find 
more images, specimens, or other details about the various 
publications in which the taxon was mentioned, it is very 
much worthwhile to go to Tropicos at https://
www.tropicos.org/name/Search to see what information 
they have there.   
 
And just in case you are wanting to check another alterna-
tive list of names in their original spelling, you could look 
at the Zingiberales data from LCVP, keeping in mind that 
the data there has not been fully curated by specialist ex-
perts as it has been in the Kew data.  I have set up a “quick 
search” for LCVP Zingiberales data on my website as a 
service to Heliconia Society members.  Go to 
www.gingersrus.com/LCVP.php  and follow the instruc-
tions.  This is set up to query the original input names of 
over 7,500 taxa in Zingiberales.  You can even query by 
species author name.  This “quick search” query tool al-
lows you to enter any text string and match against genus, 
species, infraspecific names and/or author names as they 
are listed in the “Input Taxa” in the LCVP data.   
 
If the same genus/species/infraspecific name is found with 
a Kew taxon number in the most recent IPNI data, I have 
constructed a quick link to the appropriate page in POWO 
where many more details can be found if that species has 
already been reviewed.  If it does not match a Kew taxon 
number, but does match a WOR taxon number, the link 
takes you to the appropriate WOR page.  The POWO is 
more likely to give you authoritative taxonomic status than 
LCVP because the information has been reviewed by spe-
cialists in the various plant families. 
 

On the next page is a chart comparing the numbers of taxa 
names for the families in Zingiberales.  Note that the IPNI 
and Tropicos numbers do not distinguish numbers of ac-
cepted vs. synonym names because either the distinction is 
not made or is not readily available in bulk download 
form.  Tropicos seems to include a more complete list of 
names than IPNI or other sources because the numbers are 
higher, but looking at the currency of the data, IPNI ap-
pears to be more current. 

 
Number of newly published Zingiberales taxa names 
listed 

  HSI Bulletin advertising guidelines 
     *  Ads will run on an annual (4 issue) basis, starting     
       at any time of year. 
    * Rates:1/16th page costs $40 per yr, 1/8th page is   
       $80, 1/4 page is $160, and 1/2 page is $320 per yr.  
    * Ads should be prepared in digital format, and can   
       be in full color. 
    * Ads can be placed by non-members, though  
       membership in HSI is encouraged. 
    * The editors reserve the right to refuse advertising,  
       based on content or space availability. 
    * Send advertising content in prepared format to:   
       Dra. Vivian Loges vloges@yahoo.com. 

In the Zingiberales, here is the status of the eight families as shown on the WCSP website (as of January 2017). 

Family Review status Number of Species Reviewers 

Cannaceae Partially reviewed 12 Paul & Hiltje Maas, N. Tanaka 

Costaceae Review completed 126 Paul & Hiltje Maas 

Heliconiaceae Review completed 194 John Kress 

Lowiaceae Geographical review 20 Not named 

Marantaceae Review completed 584 Helen Kennedy 

Musaceae Review completed 91 Not named 

Strelitziaceae Geographical review 7 Not named 

Zingiberaceae Review completed 1757 Mark Newman & J. M. Lock 

Source Year Published 

2018 2019 2020 2021 

Tropicos 159 11 6 1 

IPNI 192 59 60 13 

I am indebted to Dr. Rafaël Govaerts of Kew Science for 
his assistance in answering my questions and clearing up 
much of my confusion about the Kew websites.  I also sent 
inquiries to Dr. Thomas Borsch regarding WOR and to Dr. 
Martin Freiberg regarding LCVP but did not receive re-
plies. 

 
 
 
 

 

Hi there, fans. You know why I  
am talking to you. It’s membership 
                            drive time again. 
 
                                           Subscribe online 

                                                                                  at www.heliconia.org 

https://www.tropicos.org/name/Search
https://www.tropicos.org/name/Search
http://www.gingersrus.com/LCVP.php
mailto:vloges@yahoo.com
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Numbers of taxa names (including infraspecific) 

FAMILY STATUS TPL  2013 LCVP 
Oct 2020 

WCVP 
 Jun 2021 

Tropicos 
7/30/2021 

IPNI – 
7/30/2021 

Cannaceae Accepted 12 14 12     

Cannaceae Synonym (incl. homotypic) 212 237 177     

Cannaceae Unresolved/unplaced/unchecked 9 3       

Total Cannaceae   233 254 189 261 235 

              

Costaceae Accepted 145 163 153     

Costaceae Synonym (incl. homotypic) 214 203 196     

Costaceae Unresolved/unplaced/unchecked 7 8 1     

Total Costaceae   366 374 350 418 374 

              

Heliconiaceae Accepted 208 231 242     

Heliconiaceae Synonym (incl. homotypic) 243 233 208     

Heliconiaceae Unresolved/unplaced/unchecked 9 7 3     

Total Heliconi-
aceae 

  460 471 453 565 475 

              

Lowiaceae Accepted 18 24 27     

Lowiaceae Synonym (incl. homotypic) 7 6 6     

Lowiaceae Unresolved/unplaced/unchecked 1         

Total Lowiaceae   26 30 33 34 36 

              

Marantaceae Accepted 571 611 593     

Marantaceae Synonym (incl. homotypic) 980 1234 1154     

Marantaceae Unresolved/unplaced/unchecked 77 40 20     

Total Maran-
taceae 

  1628 1885 1767 2034 2011 

              

Musaceae Accepted 98 145 163     

Musaceae Synonym (incl. homotypic) 329 328 191     

Musaceae Unresolved/unplaced/unchecked 5 5 3     

Total Musaceae   432 478 357 533 407 

              

Strelitziaceae Accepted 7 8 9     

Strelitziaceae Synonym (incl. homotypic) 48 44 27     

Strelitziaceae Unresolved/unplaced/unchecked 1 1       

Total Strelit-
ziaceae 

  56 53 36 64 51 

              

Zingiberaceae Accepted 1611 1864 1953     

Zingiberaceae Synonym (incl. homotypic) 1903 2094 1924     

Zingiberaceae Unresolved/unplaced/unchecked 103 41 44     

Total Zingibera-
ceae 

  3617 3999 3921 4153 4223 

Total Zingiber-
ales 

  6818 7544 7106 8062 7812 

NOTE: These are raw numbers of records in the most current downloadable data from each source and it does not reflect 
the issues of duplications and spelling changes as explained in the article. 
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Insects and other arthropods associated 
with phytotelma in Heliconia bihai (L.) L 
bracts 
 
Thaís Ranielle Souza de Oliveira, Euro American 
University Center – Unieuro, Brasília, DF, Brazil  
thais.oliveira@unieuro.edu.br 
 
Shayne Rodrigues Moura, Federal University of the 
Vale do São Francisco, Petrolina-PE, Brazil 
shaynermoura@gmail.com 
 
Vivian Loges, Federal Rural University of Pernambu-
co, Department of Agronomy, Recife-PE, Brazil 
vivian.loges2@ufrpe.br 
 
Introduction 
The bracts of Heliconia accumulate exudates, water and 
floral parts, facilitating the occurrence of various insects 
(Seifert, 1984; Bronstein, 1986) (Figure 1). This micro-
habitat is called phytotelma, a word that originates from 
the Greek, phyton "plant" and telm "puddle," that is, small 
bodies of water retained in plant structures. They serve as 
a niche for a diverse fauna of terrestrial and aquatic inver-

tebrates, where immature 
forms are predominant 
(Maguire, 1971). 
 
Phytotelmata environments 
can also occur on open 
fruits of cupuaçu Theobro-
ma grandiflorum (Willd. 
ex Spreng.) K. Schum. 
(Sterculiaceae), bamboo 
internodes (Poaceae), fall-
en bracts of palm trees 

(Arecaceae), bromeliads (Bromeliaceae), among others 
(Kitching, 2000). The occurrence of arthropods associated 
with this microhabitat in tropical ecosystems was de-
scribed by Beutelspacher and Butze (1975), who recorded 
insects of the orders Hemiptera (aphids), Coleoptera 
(beetles) and Diptera (mosquitoes and flies), in bracts of 
Heliconia bihai (L.) L. In another study with the same 
Heliconia species, Seifert and Seifert (1979) observed the 
presence of Diptera and aquatic Coleoptera. 
 
Seifert (1982) recorded that the presence of exudates and 
the position of the inflorescence (pendent or erect) are as-
sociated with insect occurrence, suggesting that inflo-
rescence morphology, bract size, and position are im-
portant characteristics in determining the composition of 
insect communities. Also, according to Richardson et al. 
(2000), different insects were collected depending on the 
developmental stage of inflorescences of H. caribaea 
Lam. 
 
Besides the great importance for biodiversity that Heli-
conia represents in the ecosystems of Tropical America, 
its inflorescences are also highly valued as ornamental 
plants. Brazil cultivates Heliconia species for local cut 
flower consumption and exportation, being one of the 

most important tropical genera commercialized. The geo-
graphical characteristics and the tropical climate found in 
Pernambuco and Paraiba states in Brazil provide suitable 
conditions for the cultivation of this genus.  

 
The characteristics 
of the phytotelma 
environment are 
important in shap-
ing the invertebrate 
community (Fig. 2)
(Resetarits, 1996). 
These invertebrates 
may respond to sev-
eral factors to 
choose the type of 

habitat used for ovi-
position: visual cues 

for location, presence of predators, abiotic factors, and co-
species (Greeney, 2001; Blaustein et al, 2004). 
 

Although certain species are highly specialized for a par-
ticular habitat, multiple species that oviposit in or near 
aquatic environments may exploit a similar set of condi-
tions such as salinity, pH, and temperature (Yee and Wil-
lig, 2007). This demonstrates the importance of under-
standing how these factors influence invertebrate commu-
nity formation and dynamics. 

A large proportion of aquatic insect orders have been 
found in phytotelmata environments, with dipteran larvae 
being most abundant (Greeney, 2001), many of which are 
disease vector mosquito species (McClelland, 1973; 
Walker et al, 1991). The fauna associated with these mi-
crohabitats and their interactions can provide important 
information about the functionality of ecological systems 
(Maguire, 1971; Kitching, 2000). 
 
Given the above, this study aimed to characterize the com-
munity of insects and other arthropods in bracts of Heli-
conia bihai (L.) L. in cultivated and wild areas in the state 
of Pernambuco, Brazil, as well as their diversity and abun-
dance. 

Fig. 1. Phytotelmata environ-
ment in Heliconia sp. 

Fig. 2.  Phytotelmata environment 
in H. bihai bracts. 

Fig. 3. Experimental area location  in Camaragibe PE. 

mailto:thais.oliveira@unieuro.edu.br
mailto:shaynermoura@gmail.com
mailto:vivian.loges2@ufrpe.br
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My interest in researching the insect fauna associated with 
phytotelmata environments during my PhD course arose 
during my master's degree studies, when I tested essential 
oils for controlling insects in Heliconia bihai cut flowers 
and evaluated the postharvest durability (Oliveira et al. 
2015). As time went by, the dynamics and ecology of 
these environments made me want to deepen my 
knowledge on the subject. I am still available to exchange 
information and possible partnerships to work in other 
regions with the association of insect fauna and tropical 
plant species. 
 
Material and methods 
Study area 
The experiment was carried out from February 2011 to 
August 2012 in Camaragibe-PE (08°01'19''S 34°59'33''W), 
Zona da Mata of Pernambuco, Brazil (Figure 3). The re-
gion has an average altitude of 100 m, annual rainfall of 
2000 mm, and an approximate temperature of 25 ºC. The 
climate is tropical rainy with dry summer (As' Köppen 
climate classification). Two areas were chosen to collect 
the insects: 
 
- Cultivated area: It covers the Heliconia Germplasm Col-
lection of the Universidade Federal Rural de Pernambuco 
(CGH/UFRPE), established in January 2007 with 22 geno-
types, planted 3.0 m between plants and 4.0 m between 
rows, arranged in randomized blocks with four repetitions. 
Each plot is formed by a clump and covers a total area of 
12 m2, considering 6.0 m2 as a useful area. The area is in 
full sun, surrounded by grassy areas and a fragment of At-
lantic Forest on one side. Irrigation is by high sprinklers, 
and no insecticides are applied in the area (Figures 4). 

- Wild Area: A fragment of Atlantic Forest with a total area 
of 145.3 m2, classified as an Ombrophilous Lowland Forest 
(IBGE, 1992). The clumps of Heliconia bihai were found 
in the edge of the forest, in a shaded and humid area, close 
to a watercourse (Figure 5). 

Fig. 4. Site view of the cultivated area. 

Fig. 5. Site view of the wild area.  
 
Sample Design 
From February 2011, visits were made to the study area to 
verify the availability of plants. In May and June of the 
same year, with the beginning of the peak production of 
inflorescences, pilot tests were conducted to adjust the 
methodology and determine the parameters that would be 
evaluated in the field. The plant species Heliconia bihai 
was chosen because of the quantity available in the area 
and the fact that it accumulates water inside the bracts, 
forming a phytotelma environment. 
 
In four clumps of H. bihai per area, all available inflores-
cences with 2 to 5 bracts were evaluated (20–50). In the 
wild area, the inflorescences present a higher number of 
bracts (4-5) than in the cultivated area (2-3). In the field, 
the bracts of the inflorescences were enumerated following 
the sequence from the oldest to the youngest. The number 
of open bracts of the plant was recorded for phenological 
evaluation and association with the arthropod fauna. Field 
collections were conducted monthly from August 2011 
until August 2012. The evaluations were made in the early 
morning hours. 



 

Field Procedures: insects and other arthropods collection  
To collect the insects, the inflorescence was harvested 
and, in the field, enumerated bracts were cut and placed 
individually in bags. In the laboratory, each bract was dis-
sected separately under a stereoscopic microscope and the 
insects and other arthropods were collected and stored in 
70% alcohol (Figure 6). 
 
Taxonomic identification was based on the consultation of 
keys already existing in the specialized literature 
(Triplehorn and Johnson, 2010) and by comparison with 
specimens present in the Entomological Collection of the 
Department of Systematics and Ecology of UFPB and 
Entomological Collection of the Floriculture Laboratory 
of UFRPE. The adults obtained were sent to specialists at 
the Zoology Department of UFPR and ESALQ for identi-
fication to genus and species level. Immature forms were 
identified at the family level and whenever possible were 
sent to specialists for further identification. 
 
Statistical Analysis 
The data obtained were submitted to the Shapiro Wilk's 
normality test at a 5% significance level; as they did not 
show normal distribution, the data were transformed into 
Log (x+1). 
 
The abundance (A) of each species was calculated based 
on the total number of individuals observed. Relative 
abundance (RA) represents the number of individuals of 
the species as a percentage of the total of individuals ob-
served in each bract. The frequency of occurrence (FO) 
corresponds to the ratio between the number of bracts in 
which each species was found by the total number of 
bracts sampled (multiplied by 100). 
 
To compare abundance in each area and total abundance, 
student's t-test was used, with a significance level of 5% 
in Statistica 8.0 (STATSOFT, 2007). The student's t-test 
was used to compare richness and diversity in the two are-
as. The significance level used was 5% and the software 
Statistica 8.0 (Statsoft, 2007) was used. 
 
To evaluate the sampling sufficiency, Species Accumula-
tion Curves were made. This procedure allows verification 
that the number of species observed approximates the ac-
tual number of species presumed to be present in each 
environment. The sampling units and the cumulative num-
ber of species sampled, based on 999 random permuta-
tions, were plotted on a graph that showed the amount of 
sampling effort employed. 
 
With the results presented in this curve, one can intuit the 
numbers of species that have not yet been observed in the 
area studied. In this work, we chose the non-parametric 
Jackknife estimator, widely used in ecological studies. 
The data for sample sufficiency and estimators were ob-
tained through the software EstimateS 8.2. 
 
Results and discussion 
A total of 21,979 insects and mites were collected on 
1,191 bracts sampled in the cultivated and wild areas dur-
ing the 12 months between August 2011 and August 2012, 
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with an average of 18 (±0.6) individuals per bract. They 
were identified as belonging to the orders Diptera with 
14,650 specimens, Hymenoptera 273 specimens (one 
morphospecies), Hemiptera 207 specimens (one morphos-
pecies) and 3,846 mites of the order Mesostigmata (two 
morphospecies). 
 
The order Coleoptera was the most representative, with 
2,694 specimens, highlighting the Infraorder Staph-
yliniformia with one (1) species and three (3) genera, with 
the family Staphylinidae having two (2) genera. Beetles 
of this family were related to bracts of Heliconia bihai. 
Those insects are predators and feed on mosquito and oth-
er beetle larvae, being the top predator of the feeding pyr-
amid on bracts (Frank and Barrera, 2010). Often in bracts 
with Paederomimus sp. (rove beetles) the presence of 
Diptera larvae was much smaller or absent (personal ob-
servation). The other genus identified from this family 
was Tachyporus sp (rove beetles), which are insects that 
feed on decaying plant matter. Its presence associated 
with the other Coleoptera has been recorded on older, 
already fruiting bracts that are in the process of decompo-
sition (Oliveira et al., 2018). 
 
The most abundant coleopteran species in the bracts was 
Pelosoma lafertei (Hydrophilidae) (water scavenger bee-
tles). This species lives in an aquatic environment and has 
been recorded in the study area by Oliveira et al. (2018). 
It feeds on decaying matter in plants (Hansen, 1991). 
 
The Class Arachnida was the second group in the number 
of organisms, with 1 species and 1 genus. The mite spe-
cies found in the greatest numbers was Tropicoseius vene-
zuelensis (mite), it is commonly found on plant parts and 
flowers. They are phoretic using hummingbirds and other 
floral visitors to be transported from one flower to anoth-
er (Moraes and Flechtmann, 2008). The genus Macro-
cheles (mite) is associated with animal feces and soil, 
feeding on fly eggs, larvae, and nematodes (Niogret et al. 
2006). It is important to emphasize that those mites were 
found inside the bracts, 1.0 to 1.5 meters above the soil. 
Since there is no record of phoretic species of this genus, 
it would be important to understand the ecological role of 
these mites in the inflorescences and how they get there. 
The complete list of species identified is available in 
(Appendix 1). 
 
Species abundance and frequency 
Regarding the species already identified, the most abun-
dant were Pelosoma lafaertei (6.99% and 12.45%) and 
Tropicoseius venezuelensis (24.94% and 9.29%). Consid-
ering the orders recorded, the most abundant was Diptera 
with 60.85% and 71.72% of relative abundance respec-
tively, followed by Coleoptera and Mesostigmata (Table 
1). 
 
The above results were also repeated regarding the fre-
quency. The species with the highest frequency of occur-
rence were, respectively, Pelosoma lafaertei (25.21% and 
44.99%) and Tropicoseius venezuelensis (17.30% and 
16.50%). The most frequent order was also Diptera, fol-
lowed by Coleoptera and Mesostigmata (Table 1).  
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Table 1. Insect and mite species collected in Heliconia bihai L.(L) bracts in Camaragibe, Pernambu-
co, Brazil, indicating the relative abundance (RA) and the relative frequency of occurrence (FO). 

Order Species RA% FO% RA% FO% 

Diptera Diptera 60,85 78,56 71,72 78,00 

Coleoptera Pelosoma lafaertei 6,99 25,21 12,45 44,99 

  Tachyphorus sp 0,81 5,97 1,27 11,85 

  Hololepta sp 0,05 0,37 0,08 0,56 

  Paederomimus sp 0,70 4,38 0,62 6,77 

  Metamasius hemipterus 0,01 0,12 0,30 1,27 

  Colopterus sp 0,53 3,78 0,49 5,36 

Hemiptera Toxoptera sp 1,91 4,75 0,92 2,82 

Hymenoptera Tapinoma  sp 1,61 6,09 2,57 11,28 

Acarina Tropicoseius venezeuelenses 24,94 17,30 9,29 16,50 

  Macrocheles sp 1,60 6,33 0,29 2,68 

Cultivated area                        Wild area 

The high abundance of the order Diptera in the bracts, 
with a predominance of larvae, was also recorded by 
Richardson and Hull (2000) who collected Diptera larvae 
at different developmental stages inside the bracts of H. 
caribea. Insects of this order use, in at least one phase of 
their life cycle, an aquatic environment to develop. 
Oliveira et al. (2010) identified seven (7) families of this 
order associated with the bracts of Heliconia bihai.  
 
There were four (4) genera and two (2) species (Pelosoma 
lafaertei and Metamasius hemipterus) belonging to the 
Order Coleoptera. The genera Pelosoma and Metamasius 
(West Indian cane weevil) were also recorded by Oliveira 
et al. (2018), (Appendix 2). 
 
Abundance and species richness 
Species abundance is related to the number of individuals 
of a species, and species richness refers to the number of 
species. Significant differences to total species abundance 
were found between the wild and cultivated areas (t = 
2.40; p = 0.01). Regarding species richness, no significant 
difference was observed between the areas (t=1.42 
p=0.15). It is interesting to note that pesticides were not 
used in the cultivated area and the proximity of the forest   
probably can explain the similarity of abundance and spe-
cies richness between the wild and cultivated areas. 
 
Sample Sufficiency 
In ecology, the species accumulation curve is a graph that 
records the cumulative number of species of organisms 
found in a specific environment as a function of the cumu-
lative effort spent searching (Begon et al. 2006).  The 
curve tends to be increasing and negatively accelerated,  

i.e., as the effort expended in searching increases, the 
growth rate decreases. By plotting this curve, we can esti-
mate the number of species that would be found by in-
creasing effort. 
 
The species accumulation curve was constructed based on 
the number of bracts sampled in each area studied. The 
curve of species accumulation in the both areas shows us a 
stability, i.e., there is no need to increase the sampling ef-
fort since the number of species that will be found will not 
exceed the estimated value. The curve of the cultivated 
area indicated a tendency to stabilize with the presence 
11.92 arthropod species in the bracts (Figure 7a) and in the 
wild area with 10.97 species in the bracts (Figure 7b).  
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Fig. 6. Above. Procedures to collect 
insects and other arthropods. 
 
Fig. 7. At left. Cumulative number of  
Arthropods species observed at the 
(A) cultivated area and (B) wild area.  

 

Hey, did you see my 
message to you on page 
5? 
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Appendix 1: Taxonomic list of Insecta and Arachnida orders and species collected from bracts of 
Heliconia bihai (L)L. in wild and cultivated areas from August 2011 to May 2012. 

Phylum Arthropoda  

          Subphylum Chelicerata   

                       Class Arachnida  

                                       Subclass Acarina  

                                                           Order Mesostigmata  

                                                                                                                        Family Macrochelidae  

                                                                                                                                   Macrocheles  (Latreille, 1829) 

                                                                                                                        Family Ascidae  

                                                                                                                                   Tropicoseius venezuelensis (Baker & Yunker, 1964)  

          Subphylum Hexapoda  

                        Class Insecta  

                                                           Order Coleoptera 

                                                                       Suborder Polyphaga 

                                                                                        Infraorder Staphyliniformia  

                                                                                                          Superfamily Staphylinoidea 

                                                                                                                       Family Staphylinidae  

                                                                                                                                  Tachyporus sp (Gravenhorst,  1802) 

                                                                                                                                  Paederomimus sp (Sharp, 1885) 

                                                                                                          Superfamily Hydrophiloidea 

                                                                                                                       Family Hydrophilidae 

                                                                                                                                  Pelosoma lafertei (Mulsant, 1844)  

                                                                                                                        Family Histeridae 

                                                                                                                                  Hololepta sp (Paykhull, 1811)  

                                                                                        Infraorder Cucujiformia 

                                                                                                          Superfamily Cucujoidea 

                                                                                                                        Family Nitidulidae 

                                                                                                                                  Colopterus vulneratus (Erichson, 1843)  

                                                                                                           Superfamily Curculionoidea 

                                                                                                                        Family Curculionidae 

Metamasius hemipterus (Linnaeus, 1764) 

                                                            Order Hymenoptera 

                                                                        Suborder Apocrita 

                                                                                        Infraorder Aculeata 

                                                                                                            Superfamily Vespoidea  

                                                                                                                        Family Formicidae  

                                                                                                                                   Tapinoma  sp (Förster, 1850) 

                                                            Order Hemiptera  

                                                                        Suborder Sternorrhyncha  

                                                                                        Infraorder Aphidodae 

                                                                                                            Superfamily Aphidoidea 

                                                                                                                        Family Aphididae  

                                                                                                                                    Toxoptera sp (Koch, 1856) 

 

 

http://pt.wikipedia.org/wiki/Chelicerata
http://pt.wikipedia.org/w/index.php?title=Staphyliniformia&action=edit&redlink=1
http://pt.wikipedia.org/w/index.php?title=Staphylinoidea&action=edit&redlink=1
http://pt.wikipedia.org/w/index.php?title=Cucujiformia&action=edit&redlink=1
http://pt.wikipedia.org/w/index.php?title=Cucujoidea&action=edit&redlink=1
http://pt.wikipedia.org/w/index.php?title=Cucujoidea&action=edit&redlink=1
http://pt.wikipedia.org/w/index.php?title=Staphyliniformia&action=edit&redlink=1
http://pt.wikipedia.org/w/index.php?title=Staphylinoidea&action=edit&redlink=1
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Appendix 2. Species of Coleoptera collected on bracts of Heliconia bihai (L)L. in wild and cultivated 
areas in the period from August 2011 to May 2012. 
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Heliconia cultivar registrations 
 
Registration of H. ‘Bonfire’ 
 

Bryan R. Brunner, International Registrar for Heli-
conia, PO Box 692, Maricao, Puerto Rico 00606 
montoso.gardens@yahoo.com 
 

 ‘Bonfire’ (possibly H. stricta x H. wagneriana)  
Registered 1 September 2021.  Registrant/Nominant:  Car-
la Black, Apto. 0424-00027, Volcán, Chiriquí, Panamá 
heliconiatortuosa@gmail.com +507 6747 3039 
 
Description: Inflorescence erect; 7 distichous bracts, out-
side red/orange cheek with yellow base, green keel and 
green lip; inside yellow with green lip, red tip; 5cm wide, 
19cm long. Rachis yellow and green, mostly not visible. 
Sepals white, green distally with white spot on tip; many 
flowers visible at once. Ovary white; pedicel white. Vege-
tation musoid; leaf blade 24cm wide, 140cm long; medi-
um green upper and lower leaf; pink lower midrib; undu-
late leaf blade. Height 360cm. Blooms all year.   

Notes: Named for profuse blooming all year. Brought to 
Panama from Tim Ryan's Heliconia Island in Puerto Viejo 
de Sarapiquí in 2006. Possibly a spontaneous seedling. 
 
'Bonfire' resembles 'Mila', but the bracts are lighter col-
ored, it has fewer bracts and a longer taper to the tip. The 
leaf blades are all green. 

 
Registration of H. ‘Mila’ 
 

Bryan R. Brunner 
 

 ‘Mila’ (possibly H. stricta x wagneriana)  
Registered 1 September 2021.  Registrant/Nominant:  
Carla Black, Apto. 0424-00027, Volcán, Chiriquí, 
Panamá heliconiatortuosa@gmail.com +507 6747 
3039 
 

Description: Inflorescence erect; 9 distichous bracts, 
outside intense red/orange cheek with large dark yel-
low base; green lip near the tip; inside yellow with 
green lip and red tip; 5cm wide, 20cm long; rachis 
dark yellow. Sepals white, green distally with white 
spot on tip; many flowers are visible at once. Ovary 
white; pedicel white. Vegetation musoid; leaf blade 
28cm wide, 122cm long; dark green upper leaf blade; 
lower surface has a distinct bronzy tint; slight undu-
late blade margin; lower midrib pinkish, upper midrib 
dark red.  Height 330cm.  Blooms all year.   
 
Notes: Named in remembrance of Mila Anderson, 
pioneer HSI member and heliconia cut flower pro-
ducer at Highland Heliconias in Costa Rica. This 
plant was given to Carla Black by Mila at her 
Guápiles farm. It is possibly a spontaneous seedling. 
 
'Mila' resembles 'Bonfire', but the bracts are darker col-
ored, it has more bracts and rounder bract shape. The low-
er leaf blade has a distinct bronzy tint.  

Heliconia ‘Bonfire’ inflorescence. 

Heliconia ‘Bonfire’ plant. 

mailto:heliconiatortuosa@gmail.com
mailto:heliconiatortuosa@gmail.com


rachis yellowish when new, turns red with age. Sepals yel-
low; ovary yellow; pedicel yellow. Vegetation musoid; leaf 
blade 32cm wide, 112cm long; upper surface green; lower 
surface whitish green.  Height 350cm.  Blooms all year 
with peak February to June.   
 
Notes: Named for the district in Nicaragua where it was 
found. According the Nahuatl significance, Estelí, or in 
Nahuatl pronunciation “Extlili” means “River of Blood.” 

‘Estelí’ was found in seasonally dry forest in a gallery zone 
close to a small river; during dry season plants are provid-
ed water only by the wet soil. The specimens were found 
in a middle of a big population of H. collinsiana; about 
600 meters distant, there were populations of H. tortuosa, 
H. spissa and H. latispatha. We presume H. tortuosa par-
entage based on ‘Estelí’ characteristics more similar to this 
species than to the other two. 
 
Similar to ‘Coral Surprise’ but differs with its wider bracts. 
Another similar cultivar is ‘Pedro Ortiz’; the inflores-
cences of ‘Estelí’ are a little more pendant, the bracts are 
longer, fewer in number and a lighter coloration than 
‘Pedro Ortiz’. 
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Registration of H. ‘Estelí’ 
 
Bryan R. Brunner 
 
 ‘Estelí’ (H. collinsiana x tortuosa)  
Registered 19 July 2021.  Registrant/Nominant: Aldo 
Marcel Velásquez Olivas, Plantel municipal 1/2c. Este, Bo 
Elías Moncada, Estelí, Depto. Estelí, Nicaragua. aldomar-
cell@yahoo.com +505 87376364 
 
Description: Inflorescence semi-pendent; 9 to 14 spiral 
bracts; red outside and inside; 3.5 cm wide, 21.5cm long; 

Heliconia ‘Mila’ inflorescence. 

Heliconia ‘Mila’ plant. 

Heliconia ‘Estelí’  inflorescence and foliage. 

Cultivar nominant, Mr. Aldo Marcel Velásquez Olivas 

mailto:aldomarcell@yahoo.com
mailto:aldomarcell@yahoo.com
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