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Abstract

The Charipinae (Hym.: Cynipoidea: Figitidae) is an important subfamily which members are hyperparasites of aphids and psyllids,
and thus they are involved on biological control pest programs. After carried out a Charipinae worldwide revision we have prepared a
complete website where all the information recompiled about this subfamily is included. This website contains all the information already
known about the Charipinae: genera key, specific key, complete descriptions of each valid species, bibliography and application to check
the specific names and get to know the valid ones. About 1000 figures (optical and SEM) are included to illustrate the diagnostic characters.
The main objective is to provide to the scientific community interactive determination keys for agronomists, ecologists, phylogenetics,
biologists, etc., (many of them unfamiliar with the taxonomy of the parasitic wasps) so that they could use them to advance in their studies
as well as obtain determinations, figures and references. This website will be an important taxonomic tool which will help to conduct
ecological, biological and phylogenetic research.
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Resum

Base de dades mundial interactiva dels Charipinae: una eina valuosa per als entomolegs, agronoms i controladors de plagues

Els Charipinae (Hym.: Cynipoidea: Figitidae) sén una subfamilia d’himenopters molt important, els seus membres sén hiperparasits
d’afids i psilids, i per tant estan involucrats en programes de control biologic de plagues. Després d’haver dut a terme una revisié mundial
dels Charipinae hem preparat una pagina web completa, on s’inclou tota la informaci6 sobre aquesta subfamilia. Aquest lloc web conté
tota la informaci6 que ja es coneix sobre els Charipinae: clau genérica, claus especifiques, una descripcié completa de cada espécie valida,
bibliografia i una aplicaci6 per comprovar els noms especifics i conéixer els valids. Al voltant de 1000 figures (Optics i SEM) s’inclouen per
il-lustrar els caracters diagnostics. L’objectiu principal és proporcionar a la comunitat cientifica de claus interactives per a la determinaciod
d’especies per part d’agronoms, ecolegs, filogenétics, biolegs, etc.., (molts d’ells no familiaritzats amb la taxonomia de les vespes
parasitaries) perque puguin utilitzar-los per avangar als seus estudis aixi com obtenir determinacions, figures i referéncies. Aquest lloc web
sera una important eina taxondmica que ajudara a portar a terme la investigacié ecologica, biologica i filogenética.

Paraules clau: Charipinae, base de dades, pagina web.

Introduction very chaotic making the determination at species level a very
difficult task (Ferrer-Suay et al., 2012a).
Members of the subfamily Charipinae (Hymenoptera: The Charipinae is an important subfamily which members

Cynipoidea: Figitidae) are widely distributed around the are hyperparasites of aphids via Aphidiinae (Hymenoptera:
world. They are mainly characterized being very small wasp, ~Braconidae) and Aphelininae (Hymenoptera: Aphelinidae)
with smooth and shiny body. Nowadays, eight genera are and hyperparasites of psyllids via Encyrtidae (Hymenop-
considered valid within this subfamily Alloxysta Forster, tera: Chalcidoidea) (Menke & Evenhuis, 1991), thus they

1869 (cosmopolitan), Apocharips Fergusson, 1986 (Palaearc- are involved on bio!ogical control prSt programs. C?haripines
tic and Neotropical), Dilapothor Paretas-Martinez & Pujade- influence rt]he effectiveness of the p nmaryrf’ arasnﬁ ids by de-
: | : . . : - . our. A
Villar 2006, (Australia), Dilyta Forster, 1869 (cosmopolitan creasing their abundance and modifying their behaviour. As

i b hari . a result, increase of host populations can cause severe yield
except Australia), Lobopterocharips Paretas-Martinez & oqceq jn some of the most important crops. Therefore, stud-

Pujade-Villar, 2007 (Nepal), Lytoxysta Kieffer, 1909 (North a5 on the subfamily Charipinae have great economic and
America), Phaenoglyphis Forster, 1869 (cosmopolitan) and biological importance.

Thoreauana Girault, 1930 (Australia). The taxonomy of this After carried out a Charipinae worldwide revision, includ-
subfamily, especially for Alloxysta genus, has been always ing taxonomic and faunistic revisions, we have prepared a

Butlleti ICHN 78, 2014



84 M. FERRER-SUAY & L. M. GARRIDO-SALAS

GEA, FLORAET FAUNA

complete website where all the information recompiled about
this subfamily is included. The main objective is to provide
to the scientific community interactive determination keys
for agronomists, ecologists, phylogenetics, biologists, etc.,
(many of them unfamiliar with the taxonomy of the parasitic
wasps) so that they could use them to advance in their studies
as well as obtain determinations, figures and references. This
website comes out of a Ministry project (CGL2011-2288) as
part of a doctoral fellowship FPU (AP2009-4833).

This website will be an important taxonomic tool which
will help to conduct ecological, biological and phylogenetic
research. It is already finished and opened to the general pub-
lic on the Internet (www.charipinaedatabase.com).

Material and Methods

All the specimens were studied using a stereomicroscopy
(NIKON SMZ-1). In case of type material borrowed from
different institutions to avoid any damage they were photo-
graphed using a Zeiss Discovery V8 compound microscope
with attached INFINITY X-21C digital camera feeding image
files to a notebook or desktop computer; the program Del-
taPix View-Pro AZ was then used to merge an image series
(typically representing 20 focal planes) into a single in-focus
image. In case of new species described from our faunistic
studies the images were taken by the field-emission gun en-
vironmental scanning electron microscope (FEI Quanta 200
ESEM) to obtain high-resolution imaging without gold-coat-
ing of the specimens. Each figure uploaded to this website
has a watermark of the University of Barcelona to avoid the
uncontrolled use of our figures, this way anyone interested in
using one of these figures has to ask us to get permission.

Morphological terms used are taken from Paretas-Martin-
ez et al. (2007a). Measurements and abbreviations include
F1-F12, first and subsequent flagellomeres. The width of the
forewing radial cell is measured from the margin of the wing
to the beginning of the Rs vein. Females and males have the
same morphology unless where indicated.

The descriptions included in this webpage have been all
already published, both for the museums material (Ferrer-
Suay et al., 2012b, ¢, 20133, b, ¢, d, 2014a) and the new spe-
cies described from our faunistic studies (Ferrer-Suay et al.,
2011, 2012d, e, f, 2013¢, f, g, h, 2014b). Most of the keys are
also already published; Dilyta key was published by Pare-
tas-Martinez et al., 2011, Apocharips by Ferrer-Suay et al.,
2013i. As for Alloxysta, Phaenoglyphis and Thoreauana keys
are in progress to be published, so they have been made pub-
lic for the first time here in this website.

An extensive bibliographic review has been done in or-
der to get all references on Charipinae: (i) databases of Zoo-
logical records and Entomological Abstracts, (ii) published
catalogues, and (iii) printed papers preserved in several in-
stitutions. These references were consulted and made public
for the realization of the Worldwide Charipinae Catalogue
(Ferrer-Suay et al., 2012a).

For hosting and presentation of the website we have had
the services of a hosting company (webhostingpad) with
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which we have reserved the domain and hosted our website.
This company guarantees the functionality of the network
99.9 %. They have a private data centre in Chicago (USA).
Their servers are connected to the Internet with four OC-48
connections across multiple operators to ensure network reli-
ability. Its Dual Xeon Intel RAID servers are protected and
backup of all data done weekly. The hosting service includes
a control panel installed on a Linux distribution; the panel
provides complete management of all services (email, fire-
wall, protection of directories, domains, databases, etc.).

The content management system (CSM) chosen is Word-
Press, one of the main reasons for choosing WordPress is that
it incorporates a system that offers great variety and flexibil-
ity in the design and structure of the web. As the number of
plugins that enhance the use of WordPress beyond a simple
blog, with which we have achieved our purpose. The pro-
gramming languages used are HTML, CSS, JavaScript and
PHP.

Also it has been chosen to protect the site’s content under
a copy left license, which allows users to copy the contents of
the website for any purpose as long as the source is acknowl-
edged, in this case the author and website.

Results

Below are explained each of the sections that are included
in this website.

Home section (Fig. 1)

This is the main section, which includes general informa-
tion about what Charipinae are, how they look like, how they
act in their trophic relationships and which is their main tax-
onomic problem. This section gives an overview about the
Charipinae history, as well as their morphological and bio-
logical aspects.

Firstly a brief summary of the general features of the
Charipinae is given as well as two pictures of Charipinae
species in their environment. Before opening our webpage
to the public we have asked for permission to include these
great pictures of the Charipinae species. These pictures have
been obtained from a webpage on the Internet: http://www.
flickr.com/photos/panoramique/galleries/721576287226658
59/#photo_7184395027. These photos were taken by Brian
Valentine and «TheSonofDarwin.

Below in the Home section, there are three links which re-
direct to additional Charipinae information that could be use-
ful for the user: Historical review, Morphological Features
and Biology.

In the Historical review link the user can find information
about the first described species within this subfamily. Addi-
tionally, there is a review about the first authors who focused
on the study of this interesting group of Hymenoptera. The
historical study of the subfamiliy Charipinae began in the
19th Century with the description of Allotria victrix (West-
wood, 1833), now included in Alloxysta, and was continued
mainly by Hartig (1840, 1841), Thomson (1862, 1877) and
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Figure 1. Screenshot of the main page of the website (Home).

Kieffer (1902a, b, 1904 a, b) with the discovery of a high
number of species. Also a review about the different cata-
logues of Charipinae is also done and we did a revision in
time of the different genera included in this subfamily and
the change of these genera during the early studies. The earli-
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est catalogue of this group was made by Dalla Torre (1893).
The first complete revision and catalogue was made by Dalla
Torre and Kieffer (1910), updating the knowledge of glo-
bal Cynipoidea, where six genera of Charipinae were stud-
ied (Alloxysta, Pezophycta, Charips, Nephycta, Hemicrisis,
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Phaenoglyphis), including specific keys. Later, Weld (1952)
updated the catalogue of Dalla Torre and Kieffer, publishing
a list of nine genera of Charipinae (Pezophycta, Nephycta,
Lytoxysta, Charips, Alloxysta, Glyptoxysta, Hemicrisis,
Phaenoglyphis, Charipsella), and giving an illustrated key to
genera. Hellén (1963) published the Finnish species, included
in three genera (Dilyta, Phaenoglyphis, Alloxysta), with ge-
neric and specific keys. Andrews (1978) studied the Nearctic
species of the four genera of “Alloxystini” (Lytoxysta, Hemic-
risis, Alloxysta, Phaenoglyphis), including a key to genera,
and keys for the species of Phaenoglyphis and Alloxysta,
with additional data on distribution, morphology and biology
of each Nearctic species. Fergusson (1986) revised the Eng-
lish Charipinae, included in four genera (Dilyta, Apocharips,
Alloxysta, Phaenoglyphis), providing specific keys and fig-
ures. Menke and Evenhuis (1991) revised North American
Charipinae included in five genera (Phaenoglyphis, Alloxys-
ta, Lytoxysta, Apocharips, Dilyta), with descriptions of sev-
eral new species and new combinations; this work also gives
a checklist of the species of ‘Alloxystini” in North America
and a world checklist of the ‘Charipini’. During the second
half of the 20th century, Evenhuis made a huge work on
Charipinae, publishing many works dedicated to the descrip-
tion of new species and the revision of previously described
types, establishing many synonyms.

In the Morphological Features link we give a review about
the main morphological characters which are diagnostic and
useful to distinguish between genera and species. The char-
acters useful to distinguish between Charipinae genera are (i)
the body surface: smooth in all the genera except in Lytoxysta
which is very fine reticulate sculptured; (ii) antenna: number
of flagellomeres in female-male: 9-10 (Thoreauana) / 10-11
(Dilapothor) / 11-11 (Lytoxysta) / 11-12 (all other). Shape
of last two flagellomeres: wider than the rest and broadly
jointed (Apocharips, Dilapothor, Dilyta, Thoreauana) / wide
as the previous with constriction between them (Alloxysta,
Lobopterocharips, Lytoxysta, Phaenoglyphis). Pedicel: cup-
shaped (Lobopterocharips) / cylindrical (all other); (iii) mes-
opleura: mesopleural triangle absent (Lytoxysta) / present
(all other). Mesopleural sulcus present (Phaenoglyphis) /
absent (all other); (iv) mesoscutum: notauli present (only in
tProtocharips and some Phaenoglyphis) / absent (all other);
(v) scutellum: scutellar foveae present (only in some Phae-
noglyphis) / absent (all other). Posterodorsal extensions of
axillar strip present (Alloxysta, Lobopterocharips, Lytoxysta,
Phaenoglyphis) / absent (Apocharips, Dilapothor, Dilyta,
Thoreauana). Carinae on scutellum apex: absent (Phae-
noglyphis, Lobopterocharips and some Alloxysta) / longi-
tudinal carinae at centre (some Alloxysta) / irregular cari-
nae (Lytoxysta) / M-shaped carinae at centre (Apocharips) /
N-shaped carinae or two long symmetrical carinae (Dilyta)
/ two short symmetrical carinae (Thoreauana) / three small
carinae at each side (Dilapothor); (iv) fore wing: undulation
in posteroapical margin of wing present (Lobopterocharips)
/ absent (all other). Areola present (only in TProtocharips)
/ absent (all other); (vii) metasoma: visible metasoma with
two large terga with subequal dorsomedian lengths (Al-
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loxysta, Lobopterocharips, Lytoxysta, Phaenoglyphis; also in
tProtocharips) / with a small basal tergum, terminating just
posterior to ring of setae (Apocharips) / not segmented, only
one tergite visible (Dilapothor, Dilyta, Thoreauana).

The characters useful to distinguish between Charipi-
nae species are (i) head: radial carinae on face (only for
Apocharips hansoni) / smooth (all others); (ii) Proportions
(length and width) of pedicel, F1, F2, F3 and F4. Number of
flagellomeres forming of club (in some species some flagel-
lomeres are wider resembling a club). Number of flagellom-
eres with rhinaria. Males: F1, F2, F3 modified or not (curved,
excavated, humped); (iii) pronotum: Lateral carinae: absent
or present (short or long, reaching mesoscutum or not);
(iv) mesoscutum: notauli present or absent (only for Phae-
noglyphis species). Presence or absence of very fine imbricate
sculpture in basal areas of scutum (for Phaenoglyphis spe-
cies); (v) scutellum: scutellar foveae absent or present (fused,
or not) (for Phaenoglyphis). Carinae on scutellum apex: ab-
sent or present (from a single carina to several longitudinal
carinae) (for Alloxysta species); two long symmetrical cari-
nae (African Dilyta) or N-shaped carinae (Dilyta of the rest
of the world); (vi) propodeum: presence or absence of longi-
tudinal carinae; if present, shape of carinae (short, long, thin,
broad, forming a plate). Pubescence; (vii) fore wing: shape,
size and length of radial cell; (viii) metasoma: puntuation on
distal area absent or present (for Dilyta species).

There is a well and complete explanation of the charac-
ter within this Morphological section and besides or below a
plate with the different states that this character can present
within this subfamily. In total 41 images are included to il-
lustrate the different states of the morphological characters
important to distinguish genera and Charipinae species. This
way in this section we did a review about the main morpho-
logic characters which have to be taken in care while study-
ing the Charipinae subfamily to be able to identify correctly
the specimen.

Finally, in the Biology link we give a review of the
Charipinae life style, stating that they are solitary obligate
hyperparasitoids of aphids (Aphididae) and psyllids (Psyl-
lidae). According to the host, charipines were previously di-
vided in two major tribes, the Alloxystini (hyperparasitoids
of aphids) and the Charipini (hyperparasitoids of psyllids),
but after the study of the phylogeny of the subfamily these
tribes are now considered unvalid (Paretas-Martinez et al.,
2007a). How they are distributed in the planet, the Charipi-
nae have a wide continental and insular distribution mainly
in the temperate areas, ranging from above the Arctic Circle
(Lappland and Alaska) to 47° S in Argentina, and have found
at 2.750 m (Andrews, 1978). How the members of the sub-
family Charipinae interact in their trophic relationships in the
environment and how they influence the primary parasitoids
effects in the aphid biological control programs. It is impor-
tant to note that as hyperparasitoids the Charipinae could
modify the correct biological control done by the primary
parasitoids on aphids. They could decrease the abundance
and modify the behaviour of these primary parasitoids result-
ing in a significant increase of the host populations (Miiller
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Figure 2. Screenshot of one Genus (Dylita) within the website.
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et al., 1999; van Veen et al., 2001). The presence of Charipi-
nae can modify the biological control done by hymenopteran
parasitoids of aphid pests in at least three ways: (i) increasing
primary parasitoid mortality, (ii) increasing the growth rate
of the aphid population indirectly and (iii) increasing the pro-
pensity for primary parasitoids to disperse (van Veen et al.,
2001). For these reasons, studies on subfamily Charipinae
are economic and biologically very important.

This way anyone interested on this subfamily can easily
get this basic information with only one «click». For more
information they could find all of our papers in the Bibliogra-
phy section of this website.

Genera Key section

In this section it is included the generic key with illustra-
tive plates. This generic key has been already published in
Paretas-Martinez et al. (2007b). Within the key there are sev-
eral links which show the morphological features of which
are being talked about in the key. The user could use these
links with images to assure each step in the key to know if he
or she is following correctly the key and also to compare these
features which the specimen the user is holding and want to
determine. We think this interactive key is a very useful tool
for anyone interested in determine any Charipinae specimen.
This Genera Key section is the first step to begin addressing
the Charipinae studied in any field. Additionally, each genus
has a link which redirects to the specific genus section within
this website and where the complete information of the genus
is included. Thus, once the user has correctly identified the
Charipinae genus which is holding can embark on the iden-
tification of the specific species. Below is explained which
type of information is compiled in each genus section within
this website. With this section anyone could easily specify
which genus of Charipinae is holding.

Genera section (Fig. 2)

This is one of the most important sections in this website,
where it is included most of the information related with the
subfamily Charipinae. Within this section it is included all
the species information. In total, 161 valid Charipinae spe-
cies are nowadays recognized (101 Alloxysta, 6 Apocharips,
1 Dilapothor, 13 Dilyta, 1 of Lytoxysta, 1 Lobopterocharips,
34 Phaenoglyphis and 4 Thoreauana). Firstly, when we click
on the top link of Genera we arrive to a different page, now
we have on the top the eight names of the Charipinae genera
and below a plate with one diagnostic character of each ge-
nus. To select a genus the user only has to click on the name
he or she is interested or in the specific figure of the diagnos-
tic character of the genus in the plate below. Then the user is
redirectioned to the specific genus page.

Each genus is here completely characterized, at the begin-
ning there is the taxonomic information of the genus extract-
ed from the Charipinae Worldwide Catalogue (Ferrer-Suay
et al., 2012a), below the diagnosis of the genus is presented
with its main general diagnostic features completely ex-
plained and at the bottom of this genus page there is a plate
showing these generic features in order to make more visual
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to the user the characterization of the genus he or she is inter-
ested. Additionally, each genus is compound by a submenu
with two options:

Specific Key (Fig. 3)

This section has the complete key of the genus including
all the considered valid species after the Charipinae world-
wide revision. The key has been built as easy as possible so
that anyone can follow it. In order to make easier for the user
to follow the key some pictures have been added as a links
within the key, this way if the user has any doubt clicking to
this link will have an idea on how the character which is be-
ing talked about in the key is and compare with the specimen
the user is holding through the microscope. Moreover, as it
was done in the genera key, once the user has determined the
species, there is a link with the name of the species available
to be redirected to the species corresponding page within this
website. The information included in the species page is ex-
plained in the section below.

Valid Species (Fig. 3)

In this section there is a complete list of all the species con-
sidered valid within each genus. The list is composed by sev-
eral links of each different species so if the user is sure about
the species he or she wants to consult only has to click on this
link, instead of being redirectioned from the genus key. Each
valid species is completely described with all the morpho-
logical features important to distinguish one species from the
others. Each species is illustrated in a complete plate besides
the description, this way the reader could see the characters at
the same time that he/she is reading the description content.
Within the description different links with figures have been
included so the user can see the specific character extended
in the screen with a better resolution. These figures are part of
the plate that it is besides the description of the species.

Finder (Fig. 4)

To facilitate the search of a particular taxon this website
has a browser named Valid Names section. This section is
a valid name finder within the subfamily Charipinae. In this
case it is included all the names that have been addressed for
the Charipinae species through the years. Initially all the in-
formation about taxon names was compiled in the «World-
wide Charipinae Catalogue» (Ferrer-Suay et al., 2012a). All
this information is included in this finder completed with the
new information acquired after the revision of all the type
series of each considered valid species and the faunistic stud-
ies from all the biogeographic regions. Due to the chaotic
taxonomic status of this subfamily with this tool it will be
easier to check the present valid name of each Charipinae
species. This way the user will be sure of using the correct
name of the species. The search can be done by genus or spe-
cies. Once the name has been add in the grid by clicking in
the button «submit» a list with the results will appear with the
names of the genera or species in different colours. In green
will appear the valid name which can be used and in red the
invalid names or synonymies of the valid name. It will be
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Figure 3. Screenshot of the part of Dylita Specific key within the website, ncluding also the screenshot of the Valid species (D. africana) within the
website.

Figure 5. Screenshot of the Valid names section of the website where it is shown independently the results of the search by genus (Carvercharips)
and by species (A. ligustri). The correct taxon is marked in black.
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faster and a very useful tool which will help anyone to use
the correct name of each species. In this case the model of the
«Universal Chalcidoidea Database» has been followed.

Bibliography section

In this section it is comprised all the references related in
any way with the subfamily Charipinae. Mainly the bibliog-
raphy included in the «Worldwide Charipinae Catalogue»
(Ferrer-Suay et al., 2012a) is here presented which reflect the
worldwide study of this subfamily. When it has been possible
a link which redirects to a webpage where the reference can
be consulted or downloaded has been also added. In case in
which it will be legal a scanned copy of the reference will be
included and in the most recent papers the PDF document
also will be added. This list of references will be continu-
ously updated with new information coming out related with
the subfamily Charipinae.

Discussion

This website will not be only a database which collects
mere data of species’ name and distribution. This website
will be an important taxonomic tool with complete descrip-
tions and updated keys. This project intends to complete and
improve other databases which have some data of this sub-
family.

The main objective is to provide to the scientific commu-
nity interactive determination keys for agronomists, ecolo-
gists, phylogenetic, biologists, etc., (many of them unfamil-
iar with the taxonomy of the parasitic wasps) so that they
could use them to advance in their studies as well as obtain
determinations, figures and references. This website will be
an important taxonomic tool which will help to conduct eco-
logical, biological and phylogenetic research. It is already
finished and opened to the general public on the Internet
(www.charipinaedatabase.com).

It is intended to continue expanding this database with
other subfamilies of Figitidae family and also, if possible,
with the Cynipidae family; so that at the end of this project
the Cynipoidea superfamily will be fully digitalized to be
consulted online.
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