
University of Dar es Salaam

Research Repository https://repository.udsm.ac.tz

College of Natural and Applied Sciences Department of Molecular Biology and Biotechnology

2014

Morphology and Molecular taxonomy of

Hymenagaricus mlimaniensis species

nov: a new Basidiomycota from mlimani

main campus, Tanzania

Mwanga, Zuhura

Academic Journals

http://hdl.handle.net/123456789/115

Downloaded from University of Dar es Salaam Repository



V
D
A
IS
C
A
h

 
 
 

Fu
 

 
 
INT
 
The
Hei
du 
de 
It is
des
par
incl
Afri
of 
des

  
*C
 
Au
Int

Vol. 5(8), pp. 9
DOI: 10.5897/JY
Article Numbe
SSN 2141-2413
Copyright © 20
Author(s) retain
http://www.ac

ull Length 

H
A new

Depa

Hymenagar
Main Camp
species sup
is both mo
closest H. p
distinctive 
of develope
connection
nov. as a n
markers. 
 
Key words:

TRODUCTION

e genus Hym
inemann as 
Jardin Botan
National Plan
s among the 
scribed specie
raetropical di
luding Taiwa
ica,  Thailand

its species
scription of th

Corresponding

uthor(s) agree t
ternational Lice

6-102, Octobe
YFR2014.0144 
r: 04A1C99482

3  
014 
n the copyrigh
cademicjourn

Research

Morph
Hymen
w Basid

rtment of Mol

ricus mliman
pus in the 
perficially lo
rphologically
pallidodiscu
pink-reddish
ed cortinate 
s which are

new species 

 Hymenagari

N 

menagaricus 
a new genus

nique nationa
ntentuin van B
small Agaric

es (Table 1).
stribution, m

ani, Srilanka, 
d and  Tanza
s remains p
is new genus

 author. E-ma

that this article
ense 

er 2014  
 
251 

ht of this article
als.org/JYFR 

h Paper 

hology
nagaric
diomyc

c
Zuhur

lecular Biolog

Receiv

niensis Mwan
semi protec
oks like Aga
y and genet

us Reid & Ei
h colour of th

veil, posses
 lacking in t
in Hymagar

icus, taxonom

was describ
s in Agaricac

al de Belgique
België, Vol. 5

caceae genus
. It is known 
ainly known 

 Ghana,  
ania  although
poorly know
s, its member

ail: dtibuhwa@

 remain perma

e 

y and m
cus mli
cota m
campu
ra Mwanga

gy and Biotec
Dar es S

ved 16 Septembe

nga & Tibuh
cted natura
aricus and it
ically presen
icker and H.
he disc, whit
ssion of smo
the two clos
ricus genus 

my, Mlimani, T

bed in 1981
ceae in Bulle
e / Bulletin v

51, pp. 465-46
s with so far
to have a wi
from countr

Kenya,  Sou
h  the  divers

wn. Before t
rs were forma

@udsm.ac.tz. T

anently open ac

Jo

molecu
imanie

mushro
us, Tan

 
a and Dona

 
hnology, Univ
Salaam, Tanz

 
er 2014; Accepte

 
hwa sp. nov
l tropical fo
s difference
nted. The sp
. alphitchrou
ter diminutiv
ooth margin 
sest taxa. Th

based on b

Tanzania,  Ag

by 
etin 
van 
66. 
16 
ide 
ies 
uth  
sity  
the 
ally 

lumpe
super
the p
(Hein

In T
in pa
conve
2003)
exam
comp
Basid

Tel: 255-22-24

ccess under the

ournal of Y

ular tax
ensis s
oom fro
nzania
atha Tibuh

versity of Dar 
zania. 

ed 20 October 2

v. is describ
orest left in
to the close

pecies is dis
us (Berk. &

ve fibril on th
and micros

his study thu
both macro-m

aricus, mush

ed together
rficially looks

possession of
nemann, 1981
Tanzania, the

articular the c
entional wor
), Tibuhwa e

mple, Tibuhwa
position of 
diomycetes  w

1-0501-08 ext

e terms of the 

Yeast and

xonom
species
om Mli

hwa* 

r es Salaam. P

2014 

ed from Da
n the Dar e
est taxa in H
stinctively ch

Broome) He
he pink-redd
copically, th
us, describe
micromorph

room. 

r in the g
s similar to 
f dark brown 
1). 
e diversity of 
close genus 
rk done by 
et al. (2012) 
a (2011) carri
macrofungi 

within  UDSM

t. 2147. 

Creative Comm

d Fungal R

my of 
s nov:
imani m

P.O. Box 351

r es Salaam
es Salaam 

Hymenagaric
haracterized
einem by ha
ish backgro

he presence
e H. mlimani
hology and m

genus Agari
Hymenagaric
gills in matu

mushroom in
Agaricus is 
Härkönen e
and Tibuhw

ied out an inv
community
   Mlimani  M

mons Attributio

Research 

 
main 

79,  

m Mlimani 
city. The 
us genus 
from the 

aving the 
und, lack 
of clamp 

iensis sp. 
molecular 

icus L. tha
cus especially
ure specimens

n Agaricaceae
limited to the
et al. (1995

wa (2011). Fo
ventory of the
belonging to
ain  Campus

on License 4.0 

 

at 
y 
s 

e 
e 
5, 
or 
e 
o 

s,



Mwanga and Tibuhwa          97 
 
 
 

Table 1. Described species in the genus Hymenagricus H. 
 

S/N Described Hymenagaricus species and their synonymy Iconography* 

1 Hymenagaricus alphitochrous (Berk. & Broome) Heinem Bull. Jard. Bot. natn. Belg. 51(3/4): 466 (1981) 
 Synonymy:  
 Agaricus alphitochrous Berk. & Broome J. Linn. Soc., Bot. 11(no. 56): 511 (1871) 

 
Hymenagaricus alphitochrous (Berk. & Broome) Heinem 
var. alphitochrous 

Bull. Jard. Bot. natn. Belg. 51(3/4): 466 (1981) 

 Hymenagaricus alphitochrous var. pegleri Heinem. Bull. Jard. Bot. natn. Belg. 55(3-4): 494 (1985) 
 Lepiota alphitochroa (Berk. & Broome) Sacc. Syll. fung. (Abellini) 5: 64 (1887) 
 Psalliota alphitochroa (Berk. & Broome) Petch Ann. R. Bot. Gdns Peradeniya 4(2): 54 (1907) 
2 Hymenagaricus ardosiaecolor (Heinem.) Heinem. Bull. Jard. Bot. natn. Belg. 55(3-4): 493 (1985) 
 Synonymy:  
 Agaricus ardosiaecolor Heinem. Bull. Jard. Bot. Brux. 26(1): 118 (1956) 

 
Hymenagaricus ardosiaecolor (Heinem.) Heinem. var. 
ardosiaecolor 

Bull. Jard. Bot. natn. Belg. 55(3-4): 493 (1985) 

 Hymenagaricus ardosiaecolor var. rufidulus Heinem. Bull. Jard. Bot. natn. Belg. 55(3-4): 493 (1985) 
3 Hymenagaricus caespitosus D.A. Reid & Eicker S. Afr. J. Bot. 61(6): 293 (1995) 
4 Hymenagaricus calicutensis Heinem. & Little Flower Bull. Jard. Bot. natn. Belg. 54(1-2): 163 (1984) 

5 
Hymenagaricus canoruber (Berk. & Broome) Heinem. & 
Little Flower 

Bull. Jard. Bot. natn. Belg. 54(1-2): 153 (1984) 

 Synonymy:  
 Agaricus canoruber Berk. & Broome J. Linn. Soc., Bot. 11(no. 56): 554 (1871) 
 Psilocybe canorubra (Berk. & Broome) Sacc. Syll. fung. (Abellini) 5: 1052 (1887) 
6 Hymenagaricus cylindrocystis Heinem. & Little Flower Bull. Jard. Bot. natn. Belg. 54(1-2): 156 (1984) 

7 
Hymenagaricus epipastus (Berk. & Broome) Heinem. & 
Little Flower 

Bull. Jard. Bot. natn. Belg. 54(1-2): 166 (1984) 

 Synonymy:  
 Agaricus epipastus Berk. & Broome J. Linn. Soc., Bot. 11(no. 56): 553 (1871) 
 Fungus epipastus (Berk. & Broome) Kuntze Revis. gen. pl. (Leipzig) 3(2): 479 (1898) 
 Stropharia epipasta (Berk. & Broome) Sacc. Syll. fung. (Abellini) 5: 1018 (1887) 
8 Hymenagaricus fuscobrunneus D.A. Reid & Eicker S. Afr. J. Bot. 64(6): 356 (1998) 
9 Hymenagaricus hymenopileus (Heinem.) Heinem. Bull. Jard. Bot. natn. Belg. 51(3/4): 466 (1981) 
 Synonymy:  
 Agaricus hymenopileus Heinem. Bull. Jard. Bot. natn. Belg. 50(1-2): 41 (1980) 
 Hymenagaricus kivuensis Heinem. Bull. Jard. Bot. natn. Belg. 54(1-2): 290 (1984 
 Hymenagaricus laticystis Heinem. Bull. Jard. Bot. natn. Belg. 55(3-4): 493 (1985) 
10 Hymenagaricus nigrovinosus (Pegler) Heinem. Bull. Jard. Bot. natn. Belg. 51(3/4): 466 (1981) 
 Synonymy:  
 Agaricus nigrovinosus Pegler Kew Bull., Addit. Ser. 6: 327 (1977) 
11 Hymenagaricus ochraceoluteus D.A. Reid & Eicker S. Afr. J. Bot. 64(6): 357 (1998) 
12 Hymenagaricus olivaceus Heinem. Bull. Jard. Bot. natn. Belg. 55(3-4): 494 (1985) 
13 Hymenagaricus pallidodiscus D.A. Reid & Eicker Mycotaxon 73: 169 (1999 
14 Hymenagaricus rufomarginatus D.A. Reid & Eicker S. Afr. J. Bot. 64(6): 357 (1998) 

15 
Hymenagaricus subaeruginosus (Berk. & Broome) 
Heinem. & Little Flower 

Bull. Jard. Bot. natn. Belg. 54(1-2): 160 (1984) 

 Synonymy:  
 Agaricus subaeruginosus Berk. & Broome J. Linn. Soc., Bot. 11(no. 56): 554 (1871 
 Fungus subaeruginosus (Berk. & Broome) Kuntze Revis. gen. pl. (Leipzig) 3(2): 480 (1898) 
 Stropharia subaeruginosa (Berk. & Broome) Sacc. Syll. fung. (Abellini) 5: 1013 (1887) 

16 
Hymenagaricus taiwanensis Zhu L. Yang, Z.W. Ge & 
C.M. Chen, in Ge, Chen & Yang 

Mycol. 29(3): 261 (2008) 

 

*Index Fungorum  http://www.indexfungorum.org/names/Names.asp; in August 2014. 
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Table 2. Taxa included in the phylogenetic analysis. 
 

Species Voucher Collection no. ITS-Accession # 

Agaricus subsaharianus ZNM1 Zuhura 7.2013 KM360157 
Agaricus subsaharianus ADK 4733 Hama, O. et al. ADK4732 
Agaricus arvensis ZNM 15 Zuhura 15.2013 KM1360158 
Agaricus arvensis ADK 2564 Schaeff JF514518 
Agaricus porphyrocephalus CA 856 Møller JF797202 
Agaricus porphyrocephalus Z NM21 Zuhura 21.2013 KM360156 
Hymenagaricus species nov. ZNM A Zuhura A.2013 MB809981 
Hymenagaricus species CA801 Heinemann JF727859.1 
Agaricus fiscofibrillosusfis CA800 Møller JF727862 
Agaricus fuscofibrillosus ZNM7 Zuhura 7.2013 KM1360155 
Agaricus campestris ZNM 19 Zuhura 19. 2014 KM1360161 
Agaricus campestris CA 819 Møller JF727860 
Agaricus species ZNM 18 Zuhura MB810237 
Agaricus species ZNM 18 (2) Zuhura MB810237 
Hymenagaricus ordosiicolor ZNM 4 Zuhura 2014 KM1360160 
Hymenagaricus ordosiicolor LAPAF9 Heinemann JF727840 

 
 
 
silica gel using the CTAB method. Amplification of 5.8S rRNA gene 
for assessing ITS length variation was done using primer ITS 1 
(TCCGTAGGTGAACCTGCGG) and ITS4 
(TCCTCCGCTTATTGATATGC) as described by White et al. 
(1990). PCR amplification products were electrophoretically 
separated on 1.5% agarose gel prepared in 1X TAE then stained 
in ethidium bromide (5 mg/ml). The gel was then run for at 90 V 
for 45 min followed by patterns visualization on UV 
transilluminator, and photographing using digital camera. The 
genomic DNA was amplified using ITS 4 
(TCCTCCGCTTATTGATATGC) and ITS 5 
(GGAAGTAAAAGTCGTAACAAGG) primers. The generated 
sequences of the species were compared to t h o s e  a v a i l a b l e  
i n  t h e  G e n B a n k  d a t a b a s e  a t :  
(http://www.ncbi.nlm.nih.gov/BLAST/)  using t h e  BLASTN search 
as detailed in Tibuhwa et al. (2012). 
 
 
Phylogenetic analyses 
 
The generated sequences in this study which were later used in 
phylogenetic analysis were submitted to gene Bank and their 
accession number, together with those obtained from the Genbank 
are summarised in Table 2. The sequences were aligned using 
ClustalW Olgorith (Higgins et al., 1990) of Mega Align 4.03 
followed by manual editing. One sequence of non Agaricus-like 
(Aspergillus niger) was included in sequence analysis to serve as 
an out-group. A maximum likelihood (ML) tree was constructed 
using Kimura 2-parameter model. Bootstrap analyses with 1000 
replicates were used to evaluate the stability of clade (Kimura, 
1980). 
 
 

RESULTS AND DISCUSSION 
 

Hymenagaricus mlimaniensis Mwanga and Tibuhwa 
sp. nov. 
 

Etymology: from  Mlimani University Main Campus, of the 
University of Dar es Salaam, Tanzania. 
Pileus: Medium sized 3-5 cm diameter, plano convex, 

with central disc which is distinctive pink - reddish leaving 
the rest covered with white diminutive fibril on the pink-
reddish background.  
Margin: smooth.  
Colour: unicolorous cream 1A1-2, except the disc at the 
broad umbo 8CD5-6.  
Stipe: 2-6.5 xb3 - 5b cm, irregularly cylindric, centrally 
positioned, with superior ring in young stage which 
disappears in age.  
Lamellae: free, crowed spaced, pale pink color when 
young then turn chocolate brown in age. Context: white, 
turning reddish pink on exposure. Smell mushroomy.  
Basidiospores ellipsoid, (4.0)5.2-5.6(6.9) x (4.3) 3.6-
3.7(3.5) µm, Q = 1.25 (1.3) 1.4.     
Basidia: clavate, four spored, (16)10.5-14.6(9.5) x (4.2) 
4.5-4.8(5.3) µm.   
Cystidia:  Not observed.   
Hyphae: thick walled, 3.1-7 µm broad, septate with 
clamp connection.  
Lamellae-edge: Fertile, composed of tetra 
basidiospores (Figure 2b and d). 
 
 
Studied material 
 
Tanzania, Dar es Salaam city Mlimani main Campus, alt. 
780 m, S 06°77.20’ E 39°21.31’, near Darajani, 15 March 
2013, ZNMA (Holotypus, DSM), Dar es Salaam Mlimani 
main Campus, alt. 816 m, S04°54.52' E29°36.06', near 
academic bridge 29 April 2012, DT2012-25 (DSM). 

H. mlimaniensis species nov. can be recognized in 
the field by its small sized basidiome coupled with 
distinctive diminutive fibrils covering the whole fruit 
body including the stipe, that are easily removed on 
touch, or falling down naturally such that they are seen
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