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Highlights

- Within 10 sampling days, 350 samples have been collected in six different forests.

—> Approx. 280 species belonging to approx. 50 genera were recorded, most of which have not been
reported before for Ethiopia.

- Atthe time of publication, approx. 20-30 species are new to science. However, this number is
expected to increase when determination of further species will be completed.

— At Boginda Forest, Komba Forest and Mankira Forest a species community significant for natural
forests with long-lasting habitat tradition was found.

— The highest number of species not yet described seems to be linked to Bamboo Forest, followed
by Mankira Forest.

—> The highest biodiversity seems to be found at Komba Forest and Mankira Forest.

—> Species diversity at all sites is high when ground moisture is found, e.g. due to large trees or
shrubs and herbs.

->back to content
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1. Introduction

The knowledge of fungi in tropical regions is world-
wide far from being equivalent to the Mediterranean
and to boreal regions of the northern hemisphere.
Several scattered inventories of certain countries and
areas exist, which usually consist of a commented list
of fungi found over a certain period of years. Up to now,
there is not a single publication dealing with deeper
insights into the ecological needs of tropical fungi or
with the decline (or increase) of certain species and
the reasons for that. There is, therefore, a considera-
ble need of thorough inventory of fungi in different
tropical areas, and this inventory may serve as an im-
portant step towards a fundamental knowledge base
on fungi in the tropics.

2. Materials and methods

2.1 Study area

The study sites are listed in Table 1. They include
coffee forests (montane forests), bamboo forests and
mountain cloud forests in a range between approx.
1,800 and 2,500 m a.s.l. which were visited during a
10-day-period.

2.2 Sampling methods

At each site all group members collected all fungi
present. A few groups of wood-inhabiting fungi have
been collected only selectively, e.g. Corticiaceae and
Xylariales, as the aim of this study in the rainy season
of 2019 was to focus on the terrestrial fungi, whereas
the focus of NABU’s first biodiversity assessment was
on the wood-inhabiting fungi.

Fruit bodies of the fungi found were collected prefer-
ably in young and mature stages. Each collection was
wrapped separately in order to avoid mixing and a
paper sheet with an identifying number was enclosed.

Table 1: List of study sites and characteristics

2.3 Collection methods

Documentation

At the end of each field stay all collections were photo-
graphed for the documentation of colour and overall
shape. To ensure the correct allocation, an identifier
paper sheet for each collection was photographed at
least once.

Characteristics that can only be recorded in a fresh and
not in a dried state were noted. Such characteristics
included colour changing, smell, taste or chemical
reactions.

In some cases, microscopic characteristics visible in a
vital state only were noted as well (e.g. in inoperculate
ascomycetes).

Preparation

After the documentation the collections were placed on
an electric dryer — together with the identifier label —and
dried at a temperature of 30°C-40°C for approx. 24 hours.

Dried collections were stored in airtight plastic bags.
For most of the agarics and some of the other fungi
groups small samples for molecular analyses were
stored in Eppendorf tubes (approx. 150 collections).

All collections were divided into two parts, one of
which remained with the Ethiopian Biodiversity In-
stitute (EBI).

2.4 Data analysis

Following the national regulations of the EBI, samples
were properly prepared and exported to Germany, with
the main objective to further identify the species and
complete the species list.

At the time of publication, the analyses have not been
fully concluded yet. Hence, this report gives a first
overview of the fungi collected at the Kafa Biosphere
Reserve (Kafa BR) during NABU’s follow-up biodiversity
assessment.

Afromontane Forest, with palm ferns

1 Bonga Decha Riverine vegetation

2 BA Bonga Adiyo Bamboo Forest with Haggenia
3 BK Bonga Adiyo Bamboo Forest

4 BO Bonga Gewata

5 KO Bonga Gimbo Afromontane Forest

6 MA Bonga Decha Afromontane Forest

7 SHO Bonga Gimbo Afromontane Forest

Awurada Valley
Bamboo Forest

Boka Forest

Komba Forest

1

1

1
Boginda Forest 1
3
Mankira Forest 2
2

Shorori Forest



All approx. 150 Eppendorf tubes have undergone mo-
lecular analysis by Prof. Dr. Marco Thines at Sencken-
berg (Frankfurt/Main). The sequences of the internal
described spacer (ITS) region had been gained by 10
February 2019, whereafter analysis of the molecular
data began.

Morphological analyses have begun in November 2019
and will be continued successively. Determination of
Polypores will be done in collaboration with Prof. em.
Leif Ryvarden (University of Oslo), determination of
corticoid species with Dr. Viacheslav Spirin (Universi-
ty of Helsinki) and determination of Xylariales with
Prof. Dr. Marc Stadler (University of Braunschweig).
For many other species or species groups the help of
specialists will be necessary.

3. Results and discussion

3.1 Collection methods

Sampling method

The time schedule for the project allowed only one visit
of relevant locations so that the installation of perma-
nent plots was not possible. Convenience sampling
was chosen as the sampling method, as this usually
produces more data in a shorter time, especially in
regions where no or limited data are available (Mueller
et al., 2004). This way, approx. 40-50 collections were
sampled on each excursion day and most of them were
described, photographed and dried afterwards. This re-
sulted in a total of 320 collections. As indicated above,
the main focus in 2019 was on collecting terrestrial
species, as the wood-inhabiting species had already
been sampled intensely during the dry season of 2014.

The very large number of fungal species, especially
in the tropics, would require collection in many more
different habitats for years in order to get an impres-
sion of Ethiopia’s fungal inventory.

3.2 Habitats

Bamboo Forest

At Bamboo Forest the main focus was on fungi occur-
ring directly on bamboo culms or leaves. In addition,
fungi occurring on dead branches, bark or wood of
Hagenia were searched.

The total number of species was lower than in the
Afromontane forests, which is above all due to the
monotone structure of Bamboo Forest with a much
lower number of ecological niches than in other forest
types. On the other hand, the number of species oc-
curring here only and in none of the other collecting
sites was considerably larger.

FUNGI

Some of the collections have already been identified
and found to be identical or very similar to species
from Asia. Nevertheless, the molecular data have al-
ready shown that at least some of them might be near
related species of their own. This raises the idea that
the Ethiopian bamboo forests have developed a high
proportion of endemic species in fungi or species that
are endemic for East Africa at least.

Afromontane Forests

To some extent, the mountain forests of Komba, Man-
kira and Shorori had a similar species composition,
although each of these forests has its own character-
istics.

Besides several interesting species which are probably
new to science, a characteristic species composition
of natural habitat indicators was found in each of
these forests. These so-called CHEG! species groups
are spread all over the world. Their occurrence in the
mountain forests of the Kafa region indicates that
their composition is still natural and that they have a
long-lasting habitat tradition. The monitoring of the
CHEG species can be regarded as a clue to controlling
the conservation status of these forests.

3.3 Species/groups

When we tried to collect all groups of agarics, no
special emphasis was laid on a certain group. As the
inventory of fungi at the Kafa BR and for the whole
of Ethiopia is just at the beginning, specialising on
certain groups will be a task for the future.

Afirst overview of the established collections suggest-
ed that approx. 20-30 species at least are new to sci-
ence, many are new to Africa. With the exception of
the Polypores (Ryvarden, 1980 and later), no inventory
of fungi in Ethiopia exists, so that most of the fungi
once identified will be mentioned for Ethiopia for the
first time.

1 A collection of fungi, with members of the Clavariacaeae, Hygro-
cybe, Entolomataceae and Geoglossaceae (and sometimes adapted to
CHEGD, additionally with Dermoloma) which are a “characteristic of
less disturbed, unfertilised grasslands” (comp. Griffith et al., 2013)

->back to content
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4. Conclusions and recommendations for
conservation and monitoring

4.1 Recommendations for conservation

It is mandatory for the conservation of these forests
and the fungal flora within them that their resources
be used extensively only. Especially the felling of trees
and the felling of bamboo are changing the ecosys-
tem considerably. Other threads are changes of the
ground water level, which would change the forests
completely, and, to a minor degree, grazing of cattle
in the forests.

Itis recommended to keep the ecosystems as balanced
as possible, in particular when it comes to input of
nutrients, changes in hydrology and intensified use
of forests.

5. References

Griffith, GW.; Gamarra, ].G.-P.; Holden, E.M; Mitchel,
D.; Graham, A.; Evans, D.A.; Evans, S.E.; Aron, C.;
Noordeloos, M.E.; Kirk, P.M.; Smith, S.L.N.; Woods,
R.G.; Hale, A.D.; Easton, G.L.; Ratkowsky, D.A.; Ste-
vens, D.P. & Halbwachs, H. (2013). The International
Conservation Importance of Welsh “Waxcap” Grass-
lands. Mycosphere 4(5), 969-984, doi 10.5943/myco-
sphere/4/5/10.

4.2 Suggestions for future studies

In order to learn about the richness of the Ethiopian
fungal flora, more excursions and collecting trips are
required. Above all, the forest ecosystems which are
still natural or near natural should be monitored in-
tensively in the next years in order to document the
species richness in fungi in this area.

It is of vital importance to have Ethiopian people in-
terested in the fungal flora (and not only in eating
mushrooms) and willing to learn how to identify fun-
gi. Therefore, university classes and cooperations are
highly suggested.

Mueller, G.M.; Schmit, J.P;; Huhndorf, S.M.; Ryvarden
L.;O’Dell, T.E.; Lodge, D.J.; Leacock, P.R.; Mata, M.M_;
Umaiia, L.; Wu, Q.-X. & Czederpiltz, D.L. (2004). Rec-
ommended protocols for sampling macrofungi. In:
Mueller, G.M,, Bills, G., Foster, M.S. (eds) Biodiversity
of Fungi: Inventory and Monitoring Methods. Elsevier
Academic Press, San Diego, pp 168-172.

Ryvarden, L. & Johansen, I. (1980). A preliminary poly-
pore flora of East Africa. Fungiflora, Oslo.
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6. Annex

6.1 Appendices

Appendix 1: List of collecting sites for species by date

IS N U T TS T

30/07/2019 Bonga Gimbo Montane forests Komba Forest
31/07/2019 AW Bonga Decha Riverine vegetation ~ Gumi River
01/08/2019 BA Bonga Adiyo Bamboo forests Bamboo Forest
02/08/2019 SHO Bonga Gimbo Montane forests Shorori
03/08/2019 MA Bonga Decha Montane forests Mankira Forest
04/08/2019 KO Bonga Gimbo Montane forests Komba Forest
05/08/2019 BO Boginda Gewata Montane forests Boginda Forest
06/08/2019 BK Bonga Adiyo Montane forests Boka Forest
07/08/2019 KO Bonga Gimbo Montane forests Komba Forest
10/08/2019 SHO Bonga Gimbo Montane forests Shorori
11/08/2019 MA Bonga Decha Montane forests Mankira Forest

->back to content
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6.2 Photos

Figure 1: Coniolepiota kafai (photo: Andreas Gminder) Figure 2: Calathella digitiformis aff. at Boka Forest
(photo: Andreas Gminder)

Figure 3: Komba Forest is one of the surveyed sites with the Figure 4: Clavaria fragilis was found at Mankira Forest
highest fungi biodiversity at the Kafa BR and for example in- (photo: Andreas Gminder)
habited by Campanella spec. cf. (photo: Andreas Gminder)

Figure 5: Another fungi species which has been found in the Figure 6: Cyanthus spec. at Mankira Forest
biodiverse Mankira Forest: Coniolepiota kafai spec. (photo: Andreas Gminder)
(photo: Andreas Gminder)



FUNGI

Figure 7: Entoloma spec. at Komba Forest Figure 8: Geastrum schweinitzii at Mankira Forest
(photo: Andreas Gminder) (photo: Andreas Gminder)

Figure 9: Geastrum spec. at Shorori Forest Figure 10: Gymnopus spec. at Komba Forest
(photo: Andreas Gminder) (photo: Andreas Gminder)

Figure 11: Hypoxylon ticinense cf. at Shorori Forest Figure 12: Leotiomycetes spec. at Boginda Forest
(photo: Andreas Gminder) (photo: Andreas Gminder)
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Figure 13: A fungi species of the genus Microglossum, found at Figure 14: Mycena spec. at Bamboo
Komba Forest (photo: Andreas Gminder) Forest which seems to be linked to
the highest number of fungi species
not yet described
(photo: Andreas Gminder)

Figure 15: Mycena spec. at Mankira Forest Figure 16: Psathyrella spec. at Boka
(photo: Andreas Gminder) Forest (photo: Andreas Gminder)

Figure 17: Ramaria spec. at Komba Forest Figure 18: A species of the genus
(photo: Andreas Gminder) Trichoglossum, which has not been
fully analysed yet, was found at
Komba Forest
(photo: Andreas Gminder)
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Figure 19: Trigonosporum spec. cf. at Komba Forest
(photo: Andreas Gminder)
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