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The hidden life of

Cerrena unicolor
By Sue Lancelle

is a rather unassuming polypore that
you can easily pass by, but there is a lot more to it
than initially meets the eye. The common name of C.
unicolor is “mossy maze polypore” because the caps
often turn greenish with age (Fig. 1 ). However, the
green comes from an algae and not a moss. It looks
“mossy” because the caps are densely velvety to
downright furry looking (figure above). Caps are 2-1 0
cm wide, with concentric hairy zones of various
shades of brown when not overtaken by algae (Fig. 2).
Cerrena unicolor

Figure 1 . Cerrena unicolor, the "mossy maze polypore," often
looks green with age because of algae that grown on the cap.

The pores on the underside of the cap form a mazelike structure on younger caps (Figs. 2,3) and can
elongate into tooth-like structures on older caps. It is

widely distributed throughout Europe, Asia and the
Americas.
is a white rot fungus that grows on various
species of hardwood trees and can initially be a
parasite on living trees, later becoming a saprophyte
as the trees die. White rot fungi are able to digest all
C. unicolor

Figure 2. Caps of C. unicolor, showing the maze-like structure of
the spore forming tissue on the lower surface and the concentric
rings in shades of brown on the upper surface of the caps.

of the cell wall components of wood, leaving behind
whitish-looking rotting wood (as opposed to brown
rotters, which cannot digest lignin) (Blanchette 201 9).
The ability to digest all of these components in various
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them. Once deposited in the wood, the fungi
immediately start proliferating and breaking down
wood components, providing a food source for the
developing larvae once the eggs have hatched.
Francke-Grossman (1 939) showed that extracts from
wood wasp intestines readily digest fungal hyphae.
But it is not clear that this is the only source of larval
nutrition. The larvae bore through the rotting wood,
leaving behind undigested fragments. Martin and
coworkers (reviewed in Martin 1 992) have shown that
ingested fungal enzymes can remain active in the gut
of wood boring insects and these may contribute to
the digestion of wood components, since insects do
not produce the necessary enzymes on their own.
Thus it is likely that wood wasp larvae are able to
digest fungal hyphae as well as at least some
components of the wood, especially cellulose, utilizing
enzymes from the ingested fungus.

Figure 3. The maze-like structure of the spore forming tissue on
the underside of the cap of C. unicolor.

The wood wasp larvae are completely dependent on
the presence of the fungus for development; in the
absence of the fungus, the wood wasp eggs hatch,
but the larvae do not complete development (Stillwell
1 967). During normal development in the presence of
the fungus, female wood wasp mycangia become
reinoculated with the fungal hyphae (references in
Gilbertson 1 984).

species of wood requires many different enzymes and
metabolic pathways, and indeed, C. unicolor is being
investigated as a possible source of economically
important industrial enzymes (reviewed in Pawlik et
al. 201 9). In addition, in studies with cultured
mammalian cells, various compounds produced by C.
unicolor show promise as antiviral, anticancer and
immune system modification drugs (Mizerska-Dudka
et al. 201 5, Matuszewska et al. 201 6).

Buchner (1 928, in Francke-Grosmann 1 939) first
described specialized organs containing hyphal
fragments (the arthrospores) in adult female wood
wasps. These organs are now called “mycangia” and
they occur in most species of wood wasps. FranckeGrosmann (1 939) showed that wood wasp eggs
deposited in wood have fungal arthrospores stuck to
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The story of C. unicolor becomes even more
interesting when you consider its involvement in a
fascinating mutualistic association with an insect in
the family Siricidae, or “wood wasps.” Wood wasps
are large, nonstinging wood boring insects. Members
of several genera of wood wasps in the subfamily
Siricinae attack conifer wood, while species in the
subfamily Tremicinae almost exclusively attack
hardwoods (Gilbertson 1 984). The eggs of wood
wasps are coated with specialized fungal spores
(arthrospores) so that as the female deposits the eggs
in the wood, she also introduces the fungus. The
fungus benefits from this relationship because the
wood wasp disperses it to new sites that it would
otherwise have difficulty colonizing, while the
developing insect larvae have a ready-made food
source in the form of proliferating fungal hyphae and
perhaps partially digested wood.

The polypore C. unicolor attacks hardwoods, and thus
its wood wasp symbiont is in the Tremicinae. In our
geographical area, the species is Tremex columba,
the “pigeon tremex” or “pigeon horntail” (Fig. 4).
Stillwell (1 964) first established that the fungus carried

Figure 4. Tremex columba, the "pigeon tremex" or "pigeon
horntail," the symbiont of C. unicolor. Note the impressive
ovipositor and shorter "horn" emerging from the abdomen.

by Tremex columba is C. unicolor, but other species
of Tremex in other parts of the world also associate
with the same fungus (Kuramitsu et al. 201 9,
Pažoutova and Šrůtka 2007, Tabata and Abe 1 995).
The pigeon horntail is fierce looking but harmless to
us (Fig. 4). They are rather large, up to several cm
long, and the females have two distinctive abdominal
appendages; a “horn” at the tip of the abdomen and a
longer ovipositor for drilling into wood and laying
eggs. In their native range, wood wasps generally
attack wood that has already been weakened by
other forces (Gilbertson 1 984), but when introduced
into exotic areas, they can become destructive pests
(Schiff et al. 2006). Native wood wasps have natural
enemies that keep them under control, and this is
where our C. unicolor story takes another turn: it
appears that the fungus itself may attract the natural
predators of the wood wasps!
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The predator of the pigeon horntail is an even larger,
fiercer looking wasp, the giant ichneumonid wasp,
actually several species of the genus Megarhyssa

Figure 5. The giant ichneumonid wasp, Megarhyssa atrata. Note
the very long ovipositor stuck into the wood.

(Fig. 5). The most striking thing about these wasps is
their very long ovipositor, up to several inches long.
And while the ovipositor looks like a “stinger,” these
wasps do not sting and are harmless to humans.
Giant ichneumonids are parasitoids, that is, their
larvae feed on the larvae or pupae of other insects. In
our area there are at least three species of
Megarhyssa, and they all parasitize only the pigeon
horntail, drilling into the wood with their long
ovipositors and depositing eggs into or near the

larvae of their prey. How do they find these larvae,
deeply embedded in the wood? The mechanism
hasn’t been clearly established for Megarrhysa, but in
a study of another parasitic wasp in the genus Ibalia
(Kuramitsu et al. 201 9), researchers found that the
parasitoid is attracted to volatile compounds
produced by Cerrena unicolor. Other studies suggest
that Megarrhysa can detect subtle vibrations or
sounds emanating from the movement of the larvae
in the wood (Heatwole et al. 1 964). Perhaps the giant
ichneumonids are initially attracted to volatiles
produced by the fungus C. unicolor, and then can
more precisely pinpoint the location of their prey
larvae using sound or vibration detection. In any
case, this natural enemy of the pigeon horntail keeps
the population of this native wood borer in check.
While you are out hunting for fungi, keep your eyes
open not only for the "mossy maze polypore," C.
unicolor, but also for the impressive wasps that are
associated with it. You can find the wasps most easily
while they have their ovipositors drilled into wood.
They are a wonderful reminder that when it comes to
fungi, there is almost always a fascinating story going
on “behind the scenes!”
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