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Laboulbeniales (Ascomycetes) from 

Togo 

By A. de Kesel, A.K. Guelly & S. Abalo 

Loko 
�

Abstract 
In 2010 and 2011 a team of mycologists from Togo and 
Belgium started to look for Laboulbeniales in Togo. A 
total of 23 species were found on 18 host genera, mostly 
Coleoptera, Diptera and Blattodea. A brief introduction 
in Laboulbeniales and important sources with African 
records are given. 
 
Introduction  
Diversity and distribution 
The order Laboulbeniales (Division Ascomycota) are 
tiny obligate ectoparasitic fungi from arthropods, mostly  

 
Fig 1.  Laboulbenia bruchii (Speg.) on the prothorax and leg of a 
Chrysomelid Lema sp. (Coleoptera, Chrysomelidae, Criocerinae). 
(ADK4888b, Togo, Kpalmimé, 19.XI.2010).
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insects. They occur all over the world, except in the 
colder areas (alpine, boreal and arctic). There are about 
2000 species described (Kirk et al. 2008) in almost 140 
genera. Their estimated species diversity ranges from 
20000 to 50000, most of them still to be discovered in 
the unexplored tropics (Weir & Hammond 1997). Most 
of the available systematic and taxonomic contributions 
are from Western Europe, Northern America and some 
parts of Asia. From tropical Africa very little information 
is available. 
 
Morphology and reproduction 
Laboulbeniales are peculiar fungi because they don’t 
have a mycelium. Instead they produce thalli directly 
from sticky ascospores that glue to the exterior of the 
host’s integument. Thalli are very firmly attached to the 
host with a typical black foot. Most Laboulbeniales make 
contact with the upper layers of the exoskeleton, without 
making obvious lesions, while only very few species 
actually pierce the exoskeleton of the host (<5%) 
(Tavares 1985). In spite of their parasitic nature, most 
Laboulbeniales, seem to have very little or no impact on 
the reproduction and survival of their host. 

Laboulbeniales are usually small, measuring between 
0.15 and 1 mm, rarely more. The thalli are of determinate 
growth, somewhat robust and often with thickened walls. 
They are able to develop on virtually any spot on the 
host, i.e. on elytra, abdomen, but also on tarsi, antenna, 
hairs, eyes and even on wings (in some flies). According 
to the position on the host, the thalli often develop a 
different morphology. In a fair number of taxa this 
capacity leads to polymorphism. In the past these very 
different growth forms were often considered as different 
taxa. Scheloske (1976), however, demonstrated that this 
concept was incorrect. Up to now very little progress has 
been made in using molecular data to understand the 
specific limits in the Laboulbeniales (Santamaría & 
Faille 2009). 

All Laboulbeniales reproduce sexually and species are 
either dioecious or monoecious, the latter typically 
bearing both antheridia and perithecia on a single 
receptacle with appendages (Tavares 1985). Free-living 
or asexual stages are, so far, unknown. 
 
Hosts and specificity 
The entire life cycle of Laboulbeniales takes place on the 
outside of the host. They occur almost exclusively on 
adult hosts, and infections of the hosts’ pre-imaginal 
stages (eggs, larvae, pupae, nymphs) are nil or 
excessively rare (only in cockroaches, termites and ants; 
see Benjamin 1971). About 80% of the Laboulbeniales 
parasitize Coleoptera (Weir & Blackwell 2005), but 
suitable hosts are also reported among mites (Acari), 
millipedes (Julida), true bugs (Hemiptera), bird lice 
(Mallophaga), cockroaches (Blattodea), thrips 
(Thysanoptera), crickets (Orthoptera), earwigs 
(Dermaptera),  termites (Isoptera), ants (Hymenoptera) 
and surely true flies (Diptera). The diversification of 
laboulbenialean genera within Coleoptera is greatest 
within Staphylinidae, i.e. 49 genera, with relatively few 

species per genus. In contrast, Carabidae (also 
Coleoptera) host only 15 genera, but sometimes with 
hundreds of species in a single genus (Laboulbenia) 
(Tavares 1979). 

The adaptation of Laboulbeniales to a life on the 
outside of an insect comes with a very high degree of 
specificity (Thaxter 1896, Scheloske 1969, Tavares 
1985, Majewski 1994, De Kesel 1996). The host 
spectrum of Laboulbeniales ranges from a single species 
(stenotopic) to several ones (eurytopic). Most 
Laboulbeniales showing a wider host range, often infect 
strictly related or congeneric hosts. Only very few 
species infect totally unrelated hosts (a mite, an ant and a 
beetle). But in such cases the hosts always co-habitate in 
a very specific micro-habitat (ants nest, termite mound), 
suggesting that the parasite’s success also depends on 
that specific environment. Experiments with 
Laboulbeniales from Carabidae showed that successful 
establishment of the parasite requires not only a suitable 
host, but also favorable environmental conditions for its 
development (De Kesel 1996). 
 
Transmission and parasite prevalence 
Close observation of living Laboulbeniales shows that 
spores are very easily released from the mature 
perithecium when the thallus (or perithecium itself) is 
directly touched or rubbed. Some species have 
protuberances or hooks that serve as trigger organs to 
help spore release. There is very little doubt that thalli 
and spores are constructed in a way to promote direct 
transmission, i.e. by contact, either during copulation 
with infected hosts, or by simple grooming. The latter 
results in excessively high fungal densities, often seen in 
older hosts. Direct transmission during copulation is 
however the most important type of transmission 
(Scheloske 1969, De Kesel 1995a), as it enables an 
efficient spread of the fungus within the host population. 
Infections induced by copulation often result in 
significant gender-dependent infection patterns, with 
males being infected on the lower integuments (meso- 
metathorax, abdomen) and females on the upper 
integuments (elytra). Soil-borne and air-borne infections, 
i.e. via indirect transmission, are quantitatively far less 
important than direct transmission. This is due to the 
nature and short life-span of the spore (De Kesel 1995b) 
and the fact that sticky spores of 25 to 60 µm long don’t 
spread through air. 

It is beyond doubt that the propagation of 
Laboulbeniales is largely influenced by the activities of 
the host (Scheloske 1969, De Kesel 1993, 1996). In the 
temperate regions the host activity and life-cycle are of 
utmost importance for the survival and hence the 
presence (frequency and abundance) of the fungus in a 
given host population. Some seemingly suitable hosts 
are, for example, never infected because the insect only 
overwinters as a larva, i.e. not in the imaginal form. 
Laboulbeniales prefer long living hosts with well 
overlapping generations. The complex relationship 
between the life history patterns of the host and 
Laboulbeniales was studied for a number of temperate 
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species (Europe). However, the factors driving the 
population dynamics of tropical taxa remains enigmatic. 
This is a very interesting topic to study in tropical Africa 
and it will definitely bring new insights in our knowledge 
about the biology and ecology of Laboulbeniales. 
 
Knowledge of the African taxa 
The classification system for Laboulbeniales was 
designed by Roland Thaxter. He included a vast amount 
of tropical species in his work, including African. In 
combination with the revision of the genera from 
Tavares (1985), Thaxter’s generic system is perfectly 
usable for African genera. Since Thaxter’s contributions 
(1896, 1908, 1924, 1926, 1931), the tropical African 
species of Laboulbeniales have been described by few 
authors and from specific taxa, countries or habitats. 
Most useful contributions are from Balazuc (1973, 1982, 
1988, 1991, 1992), Rossi (1978, 1982, 1984, 1986, 1990, 
1994), Rossi & Blackwell (1986), Rossi & Cesari (1977, 
1979), Rossi & Kirk-Spriggs (2011), Rossi & Santamaria 
(1992, 2000), Santamaria (2002), Santamaría & Faille 
(2009), Tavares & Balazuc (1977), Thaxter (1914), Weir 
(1993), Weir (2008) and Weir & Beakes (1996).  

Due to the very fragmentary information we have on 
African Laboulbeniales, there is a lot of interesting work 
to do in this field. Especially for biologists interested in 
assessing biodiversity, morphology and understanding 
the fascinating ecology of these parasites and their hosts. 
The research project in Togo aims to find new and 
interesting Laboulbeniales from tropical Africa, and to 
make an inventory of Laboulbeniales from a number of 
remaining biodiversity hotspots and reserves in Togo.  
 
General methods used 
Laboulbeniales can be found in a vast number of 
habitats. The best results are often obtained by collecting 
in moist to damp places rich in Coleoptera (Carabidae 
and Staphylinidae), Diptera and other arthropods. Many 
species can be found on plants, on the ground, under 
stones, bark or logs. Checking for insects on decaying 
organic matter (using carrion baits), feces or by sifting 
litter may be unpleasant, but often results in the 
discovery of other interesting species. Riparian and 
aquatic insects (especially Coleoptera) are also 
interesting subjects to screen for Laboulbeniales. 
Insects were collected in Togo in November 2010 
(mountains near Kpalimé) and June 2011 (savannah 
woodlands near Fazao forest reserve and mountains near 
Béna). Several sampling methods were used, i.e. 
sweeping (net), aspirator and hand trapping during 
daytime or at night with light. Insects were screened for 
Laboulbeniales using a stereomicroscope at 50x 

magnification. Infected hosts were transferred to small 
vials (Eppendorf tubes or similar, with 90% ethanol) and 
properly labeled (precise habitat data). Thalli were 
removed from the host using an entomological pin (2 or 
3) and embedded in Amann’s solution (Benjamin 1971). 
Cover slips were ringed with transparent nail varnish. 
Photographs of Laboulbeniales were taken using an 
Olympus BX51 light microscope with digital camera and 
AnalySIS Five imaging software (Soft Imaging System 
GmbH). Slides are deposited at the Herbarium of the 
National Botanic Garden of Belgium and at the 
University of Lomé (Togo). 
 
Preliminar results  
A total of 23 species of Laboulbeniales were found, 
belonging to 7 genera, i.e. Laboulbenia, Herpomyces, 
Peyritschiella, Rickia, Aporomyces, Dimeromyces and 
Monoicomyces. The following host taxa were found 
infected, i.e. 1. Coleoptera, especially from the 
Carabidae (Galeritiola, Tachys, Clivina, Platymetopus, 
Pterostichus, Pherosophus, Bembidion and 
Craspedophorus), Chrysomelidae (Lema, Nisotra, 
Diacantha, Altica), Gyrinidae (Dineutus), Staphylinidae 
(Paederus), Catopidae, Limnichidae (Pelochares), 
Erotylidae; 2. Blattodea (Periplaneta) and 3. Diptera 
(Diopsis).  

We recommend to beginners to seek some help from an 
experienced entomologist and to preferentially collect 
the above mentioned host taxa. This will definitely help 
to obtain some interesting results from the start. Other 
solutions to find Laboulbeniales is to screen these taxa 
(Carabidae, Staphylinidae, Chrysomelidae) in museum 
collections. Our experience is that screening of dry 
preserved collections (pinned specimens) is a bit more 
difficult than screening liquid collections. In order to still 
find undamaged Laboulbeniales on dry museum 
material, it is important to make sure that the insects 
were not oven-dried (too hot), and their surfaces (elytra) 
not cleaned. 

Extensive results and descriptions, including a detailed 
parasite-host list of Togolese material will be published 
in a forthcoming paper. Hereunder just a few illustrations 
of the more striking taxa we have come across. 
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Fig 2. Laboulbenia longicollis Thaxter near the coxa (2r) from the carabid beetle Galeritiola femoralis Murray (Coleoptera, 
Carabidae, Galeritini). (ADK4990, Togo, Béna, 29.VI.2011). 
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Conservation of desert truffles 
By David Minter 

A pilot project . The Mohamed bin Zayed Species 
Conservation Fund has provided financial support for a 
pilot project to begin evaluating the conservation status 
of desert truffles. This will be the first ever assessment of  

a group of ascomycetes clearly defined in ecological and 
taxonomic terms. It will also be the first time a specialist 
group of the IUCN has been involved in the formal 
assessment of a group of fungi. 
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Target species. The target species will be subterranean 
members of the ascomycete families Pezizaceae and 
Terfeziaceae occurring in deserts. In particular, it will 
include species of the following genera: Amylascus, 
Cazia, Delastrea, Hydnobolites, Hydnotryopsis, 
Kalaharituber, Loculotuber, Mattirolomyces, Muciturbo, 
Mycoclelandia, Pachyphloeus, Sarcosphaera, 
Sphaerozone, Terfezia and Tirmania. These truffles 
occur in desert areas globally. Best known are the 
species occurring in the Middle East (including Bahrain, 
Dubai, Iraq, Jordan, Kuwait, Lebanon, Oman, Qatar, 
Saudi Arabia, Syria, UAE, Yemen), and around the 
Mediterranean (including Algeria, Egypt, Greece, Italy, 
Libya, Morocco, Spain, Tunisia, Turkey). Other desert 
truffles occur elsewhere in Africa, in arid areas of 
Australia, North America and, although information is 
scanty, possibly also central Asia and South America. 
Some desert truffles are harvested for human food, and a 
few species are prized gastronomically, sometimes with 
fruitbodies exported, for example from north Africa to 
Europe. There is also a small ecotourism industry 
associated with some species. It will be necessary to take 
into account such economic aspects, including harvesting 
and trade in these species, both local and international. 

Why desert truffles are important. The single most 
important habitat occupied by this group of subterranean 
fungi is hot arid desert. In this harsh environment, all life 
is marginal. As a result these ecosystems have organisms 
highly specialized to survive difficult conditions. Not 
surprisingly, there is a complex interdependence so that 
one animal species, for example, may only survive if a 
particular plant is also present, and that plant may only 
be present if accompanied by its associated mycorrhizal 
symbiont - the desert truffle. The subterranean fungi 
which are the topic of the present proposal thus form an 
important component of that network of 
interdependence. As mycorrhizal symbionts of desert 
shrubs, they are a key factor in ensuring the continuation 
of desert vegetation. There is widespread lack of 
understanding that hot arid deserts are fragile 
ecosystems: they tend to be regarded as places suitable, 
for example, for military purposes or for developing 
huge schemes to harvest solar energy, without 
consideration of the organisms present. One objective of 
the work will therefore be to contribute to a better 
understanding of their ecological value. 

What information is needed. To make high quality 
evaluations, a lot of information is needed. In particular, 
the geographical distribution of each species needs to be 
understood, together with the timing of different stages 
in the life cycles, and the factors affecting such 

distributions and timings. Will it be possible to tell for 
any species if distributions and/or populations are 
changing? It is also important to know what are the 
substrata, and what other organisms are associated with 
these fungi: mycorrhizal plants, associated animals, other 
fungi, etc. Possible threats to the fungi need to be 
identified and assessed, as do knock-on impacts from 
other organisms and on other organisms. Are any of 
these species going to be affected by climate change? Is 
habitat destruction or pollution a factor? The economic 
factors relevant to trade in these species also need to be 
understood. What is the nature of the trade? Are there 
checks and balances, or is this an unregulated activity? 
Which species are involved? What is the size of the trade 
in terms of amounts collected and financial turnover? Is 
the trade sustainable and, if not, can practices be 
modified to make it so? There is a strong sense that this 
is pioneering work. 

Contributions welcome. There is also a strong sense 
that a lot of relevant expertise and resources exist out 
there among mycologists, amateur and professional 
alike. This note is also therefore a cordial invitation to 
such people. If you have relevant expertise (not just 
mycological - lots of other skills are also needed, for 
example to make economic assessments, or to identify 
threats), or if you have information about these 
wonderful organisms (about their distribution, their 
substrata, associated species etc.) in whatever form 
(reprints, PDF files, database records, photographs - 
good illustrations of these species are particularly 
needed) you are most welcome to contribute. This 
project will be a learning exercise in the practicalities of 
fungal conservation and, by contributing, individuals will 
have the opportunity to participate in and benefit from 
that learning. The Mohamed bin Zayed Species 
Conservation Fund has kindly provided start-up 
resources, but they will have been used up long before 
this job is completed. The work can only be completed if 
there are volunteers, and every care will be taken to 
ensure that the contributions made by those volunteers is 
fully acknowledged. If you are interested in participating, 
please contact the author at the e-mail address supplied. 
 
David Minter  (PhD) 

Chair, IUCN Species Survival Commission Specialist 
Group for Cup Fungi, Truffles and their Allies 
4 Esk Terrace, Whitby, North Yorkshire, YO21 1PA, 
UK.  d.minter@cabi.org  
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Fourth International Barcode of Life Conference, Adelaide Australia, 2011 
By Marieka Gryzenhout 

 
Every two years an International Congress is organised 
under the auspices of the Consortium for the Barcode of 
Life (CBOL, www.barcodeoflife.org) and a host 
organization.  The fourth congress was hosted towards the 
end of 2011 by the Australian Centre for Evolutionary 
Biology and Biodiversity, University of Adelaide 
(http://www.dnabarcodes2011.org/).  It was an incredibly 
stimulating event, too large to capture easily in words, and 
it was attended by a rich "biodiversity" of biologists, 
projects and influential sponsors. 

Whereas barcoding is often perceived as a mere rush to 
collect and sequence species without adding more meaning 
to activities, it was very clear from the congress that the 
process of developing barcodes and bioinformatics tools 
are carefully checked and continuously developed by high 
standing international scientists, and that infrastructure and 
data are continuously improved, as exemplified by the new 
version of BOLD (Barcode of Life Database, 
www.barcodinglife.org).  The use of these tools and 
associated infrastructures enables a wide variety of studies, 
from compiling basic inventories, cataloguing important 
types in herbaria and museums crucial for developing 
accurate DNA barcode libraries, defining ecological, 
biosafety, conservation and commercially important taxa or 
developing tools for such uses and questions, using 
barcodes to elucidate the systematics of certain groups, and 
in asking in-depth ecological, conservation and 
evolutionary questions.  Based on the energy, focus and 
thrust shown by the international community who attended 
and supported the meeting, it is clear that DNA barcoding 

is a rapidly growing and internationally relevant initiative, 
showing great scientific depth and that it is here to stay. 

One of the most important issues for fungi was that the 
official barcode for fungi has been launched and the 
supporting paper will appear in the Proceedings of the 
National Academy of Sciences (PNAS) this year.  Fungal 
barcodes can thus be officially published with the correct 
procedures currently being developed.  To stay up to date 
with news regarding fungal barcoding, join the facebook 
function of CBOL, ‘connect.barcode’, which hosts 
discussion groups for various biological groups 
(http://connect.barcodeoflife.net/group/fungi).  Fungi also 
featured well in the various sessions, and it is thus 
heartening to see that fungi did not disappear between 
barcoding projects of larger forms of biological life such as 
animals, insects and plants.  This is largely due to efforts by 
some mycologists who have continued pushing the 
importance of fungi. 

South Africa now officially represents a regional node 
within Africa.  The node is led by an interim steering 
committee chaired by Prof. Michelle Hamer (South African 
National Biodiversity Institute, SANBI).  More official 
activities of this node, and for barcoders, will be organised 
in future.  The only other two nodes in Africa are the 
national nodes of Kenya and Madagascar. 

 
Marieka Gryzenhout (PhD) 

Department of Plant Sciences, University of the Free State, 
Bloemfontein, South Africa.  Gryzenhoutm@ufs.ac.za 
 

 
Announcements 

  
 
South African Journal of Botany (SAJ Bot; http://www.journals.elsevier.com/south-african-journal-of-
botany/) 
Negotiations with the SAJ Bot (largely initiated by Prof. Mike. J. Wingfield, South Africa) have resulted in that 
this esteemed journal (impact factor 1.106) will now again be open for mycological contributions.  This is the 
official journal of the South African Association of Botanists (SAAB; http://www.sabotany.com/).  Please be 
advised that the standards of this journal are very high and that it receives a large number of contributions to 
review.  You are hereby invited to again consider placing your best and most relevant research in mycology with 
this journal. 

Awards 
 

·  Prof. Jolanda Roux (South Africa), treasurer of the AMA and member of several other committees and 
councils, have received numerous awards during 2011.  The first award was the Applied Plant Pathologist 
Award from the Southern African Society of Plant Pathology (SASPP).   She has also received the 
Distinguished Young Women Scientist award from the Department of Science and Technology, South Africa 
(http://www.fabinet.up.ac.za/fabinews/distingishedyoungwomeninscience/).  On an even a higher note, this 
well-seasoned and travelled forest pathologist, and passionate mycologist, was honoured by receiving an 
award from the Commonwealth Forestry Association for her contribution to forestry 
(http://www.saspp.co.za/newsletters/SASPP-newsletter-july-2011.pdf). 
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·  Recently a number of awards by the International Mycological Association (IMA) were established for 
young mycologists from the various regions of the world.  The Ethel Mary Doidge Medal was established for 
the best young mycologist from Africa, fitting the criteria at that stage.  Dr Marieka Gryzenhout (South 
Africa) was privileged to be awarded the first medal (http://www.imafungus.org/Issue/4/06.pdf).  
Coincidently she also presented the Ethel Mary Doidge Memorial Lecture of the Southern African Society 
for Plant Pathology (SASPP) at their 47th Congress in January 2011, with her topic dealing with the state and 
accessibility of the plant pathology literature of South Africa. 
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Compiled by Marieka Gryzenhout (South Africa).   
 
Literature related to the Botryosphaeriaceae deals 
specifically with the occurrence of Botryosphaeriaceae 
as endophytes, and disease reports and molecular studies 
were omitted.  These were provided by Mr James Mehl 
and Ms Fahimeh Jami, FABI, University of Pretoria, 
South Africa. 
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