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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 

 
 
 
was developed by the Department of Molecular Biology and 
Biotechnology of University of Dar es Salaam with some few 
modifications. The DNA was extracted from fruit bodies dried in 
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 & 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, 6.9-4 x 4.3-3.5 µm (Q  =1.25-
1.3-1.4).   
Basidia: Clavate, four spored.   
Cystidia:  Not observed.   
Hyphae: Thick walled, septate with clamp connection.  
Lamellae-edge: Fertile, composed of tetra 
basidiospores (Figure 2b and d). 
 
 
Studied material 
 
The study area included The 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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